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EXECUTIVE SUMMARY

Existing centres within WMO Member States may wish to apply for designation as one of the centres forming the core infrastructure of the WMO Information System (WIS).  Such a designation requires a statement of compliance with the required WIS functions, compiled and regularly reviewed by the Inter-Commission Coordination Group on WIS (ICG/WIS). 

The purpose of the present document is to provide Technical Specifications where necessary for required WIS functions.  On approval, this document will be the authoritative source for the Technical Specifications of major "interoperable interfaces" required of the core components of WIS: Global Information System Centres (GISCs), Data Collection or Production Centres (DCPCs) and National Centres (NCs). 

According to the Report of the World Meteorological Congress in 2003, WIS will:

· Be used for the collection and sharing of information for all WMO and related international programmes;

· Provide a flexible and extensible structure that will allow the participating centres to enhance their capabilities as their national and international responsibilities grow;

· Build upon the most successful components of existing WMO information systems in an evolutionary process; 

· Pay special attention to a smooth and coordinated transition; 

· Build on the WMO Global Telecommunication System (GTS) for highly reliable delivery of time‑critical data and products, and base its core communication network on the Improved Main Telecommunication Network (IMTN);

· Utilise international industry standards for protocols, hardware and software.

WIS will leverage "service oriented architecture" concepts to enhance interoperability among diverse data management systems.  Interoperability among WMO systems and with external systems that interact with WMO systems is being enhanced by defining how system components must interoperate with each other at their points of contact, i.e., their interfaces.  This focus on interoperable interfaces allows for a design that minimizes impact on the component systems, which themselves are typically built and managed independently.  The Technical Specifications presented here are therefore focused on network services that occur at interfaces between interoperating system components.

The Discovery, Access and Retrieval (DAR) facility of WIS provides an example of the type of network interface for which this document provides technical specifications.  The objective for a DAR facility should allow a user of WIS to find data and products by searching a DAR catalogue using subject keywords, geographic extent, or temporal range.  The user can then choose from a list of catalogue records describing relevant items.  At this point, the user's authorization for delivery of the product is checked against his role.  WIS then facilitates delivery through any of a broad range of online and offline options, including subscription services.

The DAR catalogue of WIS is hosted by GISCs.  Each GISC is responsible for coordinating with the Centres within its area of responsibility a WIS telecommunications infrastructure that can meet the WIS requirements for information exchange within the area and that can exchange agreed WIS time critical and operational critical information with other areas. GISCs hold and distribute copies for at least 24 hours of current WMO data and products intended for global distribution.  In addition, GISCs disseminate information from NCs and DCPCs within their area of responsibility.  DCPCs collect, disseminate, add value to, and archive regional or programme-specific data and products.  DCPCs also produce regional or specialised information, and provide related data and products for international exchange.  Similar to GISCs, DCPCs maintain catalogues of their holdings and services, and appropriate parts of these catalogues are used to update the DAR catalogue of WIS.
Existing National Meteorological Centres (NMCs), as defined in the Manual on GTS, are expected to become WIS NCs.  However, there may be other centres within the same country having national responsibility for functions falling within a WMO related discipline area but located outside of the National Meteorological and Hydrological Service (NMHS).  The participation of these other centres as WIS NCs would be coordinated through the national Permanent Representative to WMO.  Every WIS NC must comply with the requirement to supply metadata for their data and products.

With regard to WMO communications networks, WIS will incorporate the connectivity of GTS and the flexibility of new systems such as the Internet, whilst ensuring that a data management framework is able to encompass all WMO information.  This is a natural evolution building upon GTS while expanding the overall information system capabilities.  GTS itself has developed a data management framework with catalogues of metadata for observation stations and distribution catalogues that detail where information originated and which Members subscribe to which information.  With the introduction of WIS, there is a change in focus: from communications-centric (managing connectivity) to data-centric (managing data and products). 
High robustness and reliability of WIS components are essential to the implementation of WIS, and performance should be evaluated in the designation procedure for GISCs and DCPCs.  That evaluation should include assurance that data content flowing via WIS network technologies fully satisfies requirements for security, authenticity, and reliability.  Certain aspects of service levels are identified within this document, although more extensive agreements can be anticipated eventually. 

Because WIS is cross cutting all WMO related discipline areas, many other WMO processes, practices and standards intersect WIS.  Such functions are defined primarily in specific publications, e.g., Manual on Global Data Processing and Forecast System (GDPFS), Manual on Global Observing Systems (GOS), WMO Technical Regulation No. 49, and other manuals.   
Although these Technical Specifications are documented at a particular point in time, enhancing interoperability is an ongoing activity.  Accordingly, an iterative process is necessary to continuously define requirements across the breadth of functions to be encompassed by WIS.  In addition to the World Weather Watch, active engagement is sought from all WMO Commissions and Programmes.
Purpose, Outline, and Authority of this Document

Purpose of this Document
Existing centres within World Meteorological Organization (WMO) Member States may wish to apply for designation as one of the centres forming the core infrastructure of the WMO Information System (WIS). Such a designation requires a statement of compliance with the required WIS functions, compiled and regularly reviewed by the Inter-Commission Coordination Group on WIS (ICG-WIS).  [CBS-Ext.(06)-7.8]  The purpose of the present document is to provide Technical Specifications where necessary for required WIS functions.
Various data collection and exchange systems throughout WMO are evolving their interfaces under the new "system of systems" known as WIS. This evolution is guided by Service Oriented Architecture principles that enable or simplify interoperability among systems.  An especially important principle is the need for diverse systems such as WIS to standardize on a small set of interoperable interfaces.  This document provides Technical Specifications concerning the major interoperable interfaces.

High robustness and reliability of WIS components are essential to the implementation of WIS, and performance should be evaluated in the designation procedure for GISCs and DCPCs.  That evaluation should include assurance that data content flowing via WIS network technologies fully satisfies requirements for security, authenticity, and reliability.  Certain aspects of service levels are identified within this document, although more extensive agreements can be anticipated eventually.   Also, because WIS cross‑cuts all WMO related discipline areas, many other WMO processes, practices and standards intersect WIS.  Such functions are primarily defined in their specific publications, e.g., Manual on Global Data Processing and Forecast System (GDPFS), Manual on Global Observing Systems (GOS), WMO Technical Regulation No. 49, and other manuals.

Outline of this Document

This document is structured in terms of the Reference Model for Open Distributed Processing [RM‑ODP] (ISO/IEC 10746, Information technology—Open Distributed Processing—Reference Model). RM-ODP defines five viewpoints ranging from broad management interests to details needed by software engineers:

· Enterprise Viewpoint - Presents the high-level vision and goals of WIS as these should be understood by all stakeholders

· Information Viewpoint - Presents in meaningful terms the objectives served by the major components and services of WIS, including a set of "Use Cases" that illustrate how WIS components are used in practice

· Computational Viewpoint - Presents data flow diagrams showing the functional and technical interactions among communications and processing components of WIS, with each level of diagram able to be decomposed into finer detail as needed

· Engineering Viewpoint - Presents the technical requirements of service types that are necessary at interfaces between interacting WIS components, with specifications adequate for implementing software with verifiable interoperability and performance
· Technology Viewpoint (not applicable to this document) - Presents an "as-built" description specific to one instance of technology solutions that implement the Technical Specifications required for WIS interoperability

Authority of this Document

This document, upon approval by the relevant WMO bodies, will be the authoritative source for the Technical Specifications of major "interoperable interfaces" required of the core components of WIS: the Global Information System Centres (GISCs), Data Collection or Production Centres (DCPCs) and National Centres (NCs).  These Technical Specifications, given in the "Engineering Viewpoint" section, are likely to be part of a future Manual on WIS and should be useful in an Invitation to Bid on software needed by a prospective WIS DCPC or GISC.  Materials in all other sections of this document are provided here only as informative background; authoritative sources for such materials may be found elsewhere.  For instance, WIS user requirements are being compiled for inclusion in a future update of the WIS Project Plan. [WIS-Plan]
0 Vision and Goals of WMO Information System (Enterprise Viewpoint)
0.1 Formal Approval of WIS

The World Meteorological Congress in 2003 (Cg‑XIV) formally adopted the concept of WIS, stating that an overarching approach for solving the data management problems for all WMO and related international programmes was required.  The Report of Cg‑XIV (3.1.2.8, 3.1.2.9) states [Cg‑XIV‑3.1.2] WIS will:
· Be used for the collection and sharing of information for all WMO and related international programmes;

· Provide a flexible and extensible structure that will allow the participating centres to enhance their capabilities as their national and international responsibilities grow;

· Build upon the most successful components of existing WMO information systems in an evolutionary process; 

· Pay special attention to a smooth and coordinated transition; 

· Build on GTS for highly reliable delivery of time-critical data and products and base its core communication network on the IMTN;

· Utilise international industry standards for protocols, hardware and software.

Cg‑XIV requested particular attention be given to the impact of WIS on Members' responsibilities and resources. The "Study on policy-level implications of the future WMO information system" described in Report of Cg‑XIV [Cg‑XIV‑3.1.2.11] sheds light on envisioned functions of GISCs, DCPCs, and NCs.

The Report of Cg‑XIV asserted that introduction of WIS would not result in new responsibilities or additional resource requirements for most Members.  Rather, the stated expectation is that WIS would result in lower costs, especially for the least developed Members, through expanded use of commercial off-the-shelf technology and increased use of the Internet. 

With regard to DCPCs, the Report of Cg‑XIV noted that Members operating a Regional Telecommunication Hub (RTH) may choose to serve other WMO Programmes by operating as a DCPC.  DCPCs incur the additional responsibility of handling time-critical data from other WMO Programmes, plus the additional responsibility of providing data and products through request/reply services via the Internet.  The Study also noted that various centres around the world provide a variety of products for WMO Programmes, such as long-term forecasts, hydrological products, climatological products, etc.  Such a centre could participate in WIS as a DCPC, or it could arrange for another DCPC to receive and disseminate its products.  Either case entails changes in agreed-upon practices and procedures, including the provision of metadata associated with the products.   

The Report of Cg‑XIV stated that no centre was currently providing all of the functions envisioned for a GISC, although the function somewhat corresponds to those RTHs associated with large numerical modelling centres as these already have a responsibility to provide global products.  In becoming a GISC, it is expected that creation and maintenance of a product catalogue would be the most significant additional responsibility. 
The World Meteorological Congress in 2007 (Cg‑XV) reinforced the need for WIS.  The Report of Cg‑XV [Cg-XV-3.1.2] prescribes that WIS provide three types of services:
· Routine collection and dissemination service for time-critical and operation-critical data and products: This service is based on real-time “push” mechanism including multicast and broadcast; it would be implemented essentially through dedicated telecommunication means providing a guaranteed quality of service.

· Data Discovery, Access and Retrieval service: This service is based on request/reply “pull” mechanism with relevant data management functions; it would be implemented essentially through the Internet.

· Timely delivery service for data and products: This service is based on delayed mode “push” mechanism; it would be implemented through a combination of dedicated telecommunication means and of public data-communication networks, especially the Internet.

0.2 WIS as a Data Management Infrastructure

Data management lies at the heart of the WIS.  WIS is designed to be a coordinated, distributed, global infrastructure for the collection and sharing of data and information for all WMO and related international programs. [Cg-XIV-3.1.2] Yet, WIS concerns only the telecommunication and data management functions of the WMO; WIS does not affect the WWW GDPFS or the data-processing components of other WMO Programmes. [Cg-XIV-3.1.2.11] In a sense, GISCs, DCPCs and NCs serve to make a "logical whole" out of WMO data and information resources that are physically dispersed around the world.  
In achieving its objectives of routine collection and dissemination of observed data and products, together with timely delivery of data and products, including ad-hoc requests, WIS must enhance interoperability among diverse data management systems and datasets.

0.3 Enhancing Interoperability of WMO Systems

Enhancing interoperability among WMO systems and with external systems that interact with WMO systems is fundamental to WIS. [Cg-XV-3.1.2] Interoperability can be understood as the ability to perform a task that spans discrete system components implemented with information and communications technology.  [GEOSS-Plan-Ref] 
Interoperability can be most readily enabled by defining completely and precisely how system components must interface with each other.  Such a focus on interfaces greatly reduces the complexity otherwise evident across the diverse systems, and allows for a design that minimizes impact on any given component system other than at its WIS interfaces.  This interface focus also reflects an appropriate division of responsibilities.  Although this WIS Technical Specifications document does prescribe necessary interfaces among component systems, the component systems themselves are typically built and managed independently. 

A further refinement in the WIS approach to interoperability is an orientation toward networked infrastructures, a "network-centric orientation".  This means that WIS interfaces are seen as active points of contact on networks, where structured messages are communicated between distinct system components.  Accordingly, the Technical Specifications presented in this document are primarily the types of services that occur at network interfaces between interoperating WIS components. Of course, other aspects of data management are relevant as well, including agreements on methodologies, terminologies, service levels, etc.
Although these Technical Specifications are documented at a particular point in time, enhancing interoperability is an ongoing activity.  Accordingly, an iterative process is necessary to continuously define requirements across the breadth of functions to be encompassed by WIS.  In addition to the World Weather Watch, active engagement is sought from all WMO Commissions and Programmes.
1 Major Components and Services of WMO Information System
(Information Viewpoint)

1.1 Catalogues for Discovery, Access and Retrieval

Much like modern library systems with public online catalogues, WIS is designed around a set of Discovery, Access and Retrieval (DAR) facilities [Cg-XV-3.1.2]: "union catalogues" that contain records describing the data and information across WMO collections and how these may be retrieved.
Use Cases - A typical example of how users would search for available data though a DAR catalogue is given as Use Case B.6 (detailed in Appendix B to this document).  Simply put, the objective is that a user of WIS finds available WMO data and products relevant to his needs.  He/she discovers these by browsing the DAR catalogue or by searching the DAR catalogue using discovery concepts such as subject keywords, geographic extent, temporal range, etc.  As a result of his/her browsing or searching, the user gets a relevance-ordered list of data and products including "data or product metadata" such as data origin, data type, generation date, availability, use constraints, etc. 
Once desired data or products have been identified, an authenticated user can request immediate retrieval ("pull", Use Case B.7), or subscription for recurring delivery ("push", Use Cases B.8).  The user's authorization for delivery of the data or product is checked against his/her role (Use Case B.5).  The WIS centre then facilitates delivery through any of a broad range of online and offline transmission options, and updates the "dissemination metadata" associated with the subscription or retrieval (Use Case B.10).
1.2 Global Information System Centres as a Central Hub of WIS

The DAR catalogues of WIS are hosted by Global Information System Centres (GISCs).  GISCs can be viewed as forming a central hub as depicted in Figure 1 (below). 
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Figure 1. GISCs form a central hub of WIS
In addition to supporting catalogue search of WMO data and products (including satellite products), a GISC disseminates information from National Centres (NCs) and Data Collection or Production Centres (DCPCs) within the GISC area of responsibility. [ICG‑WIS(05)‑Milestones]   Each GISC is responsible for coordinating with the Centres within its area of responsibility a WIS telecommunications infrastructure that can meet the WIS requirements for information exchange within the area and that can exchange agreed WIS time critical and operational critical information with other areas. A GISC also holds and distributes at least 24 hours of current WMO data and products intended for global distribution.
Use Case - In WIS, the set of data and products for at least the last 24 hours intended for global distribution has been termed a "cache".  The manner in which all GISCs assure that each has a complete and current copy is described in Use Case B.4, Manage Cache of Data across GISCs. 
WIS NCs may be existing National Meteorological Centres (NMCs), or another specialist centre that a WMO Member country elects to connect directly to WIS, such as a World Data Centre.  NCs typically serve as a portal for national users, and relay data and information collected or generated in that country to a GISC or to a DCPC. 
WIS DCPCs manage the collection, dissemination, and archiving of regional or programme-specific data and products.  DCPCs also manage regional or specialised information, and related data and products for international exchange.  Similar to GISCs, DCPCs maintain catalogues of their holdings and services.  Appropriate parts of this catalogue information are used to update the DAR catalogues of the GISCs.
1.3 Processes for Designation of GISCs and DCPCs
Procedures for the designation of GISCs and DCPCs, as agreed within the Commission for Basic Systems (CBS) upon ICG-WIS recommendations, were endorsed in principle by Congress XV.  Until procedures are issued formally, Congress encouraged Members to adhere to the procedures given in Annex III of the report of the 2006 extraordinary session of CBS [CBS‑Ext.(06)‑7.8], excerpted below.

Designation of a GISC - The list of WIS requirements and functions as compiled by the ICG‑WIS will be published to serve as a basis for offers to perform the required duties.  Existing centres from the WMO basic systems may wish to apply for designation as GISC forming the core infrastructure of WIS. The   offer should include:
-  A statement of compliance with the required WIS functions,
-  A proposal for the area of responsibility for WIS data services, and a
- Formal commitment by the PR [Permanent Representative] of the Member to provide such services on a routine basis. 
The service offer should be addressed to WMO and will be submitted to the ICG‑WIS, which will inform the president of the Regional Association(s) concerned; the ICG‑WIS will analyse the proposed services versus WIS requirements as well as the compliance to the required WIS/GISC functions and specifications, and will formulate a recommendation.
[...] The candidate GISCs will be invited to demonstrate to CBS their capabilities to provide WIS services to the accredited users with the necessary reliability and quality.  This refers to the real-time functions of data and product collection and dissemination as well as to non real‑time services for requests.  It should also include storage functions for the complete set of WIS data and products and relevant up-to-date metadata catalogues.  The coordination functions with other GISCs and the planning of mutual back-up services should also be demonstrated. Furthermore, the adherence to WIS standards and relevant data exchange policies and access rights must be granted.  A formal commitment and time schedule to implement the GISC and to provide GISC services in accordance with the offer will be given by the PR of the Member operating the candidate GISC.  Upon acceptance of the demonstration of capabilities of the candidate GISC, CBS will formulate the recommendation for the GISC designation.
[...] The Executive Council will consider for approval the ICG-WIS recommendation and CBS recommendation for the GISC designation; after the EC approval, the GISC will be included in the relevant WMO programme documentation.
Designation of a DCPC - Since potential DCPCs functions would be undertaken by centres that have been established under the respective WMO Programmes, the relevant Technical Commissions are expected to consider the service offers by potential DCPCs (likely according to procedures similar to [those for GISCs]), and to endorse their programmes’ candidate DCPCs. 
[...] the candidate DCPC will be invited to demonstrate to CBS their capabilities to provide WIS services in compliance with the DCPCs functions and responsibilities.  This refers to the possible real-time functions of data and product dissemination as well as to non real-time services for requests.  It should also include the provision of relevant up-to-date metadata catalogues.  The coordination and synchronization functions with the associated GISC should also be demonstrated.  Furthermore, the adherence to WIS standards and relevant data exchange policies and access rights must be granted.  Upon acceptance of the demonstration of capabilities of the candidate DCPC, CBS will formulate the recommendation for the DCPC designation.
[...] The Executive Council will consider for approval the ICG-WIS recommendation and CBS recommendation for the DCPC designation; after the EC approval, the DCPC will be included in the relevant WMO programme documentation.
Designation of an NC - Existing National Meteorological Centres (NMCs), as defined in the Manual on GTS, are expected to become WIS NCs.  However, there may be other centres within the same country having national responsibility for functions falling within a WMO related discipline area but located outside of the National Meteorological and Hydrological Service (NMHS).  The participation of these other centres as WIS NCs would be coordinated through the national Permanent Representative to WMO.  Every WIS NC must comply with the requirement to supply metadata for their data and products.
1.4 Interoperability and WIS Communications Networking
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Figure 2 (below) shows a high‑level architectural view of the major parts of WIS, as described in the document titled "Service Oriented Architecture Concepts Applied to Specific WMO Systems" [SOA(2007)] This document focuses on several systems that will utilize WIS as the main data collection and exchange system: the Global Observing System of the World Weather Watch, the Global Atmosphere Watch, the World Hydrological Cycle Observing System, the World Climate Programme, the Global Climate Observing System, the Global Ocean Observing System, and the Global Terrestrial Observing System.
Figure 2. Interoperability among major parts of WIS
Interoperability opportunities are shown as arrows to users and among GISCs; DCPCs; and NCs.  The Technical Specifications of this document focus on the points of those arrows, i.e., the interfaces at touch points where WIS components must interoperate.  To the extent that WIS is viewed as a Service Oriented Architecture implemented primarily through communications networks, the Technical Specifications given herein for WIS interoperable interfaces are types of network services.

If data management is at the heart of WIS, it is the communication links that form the vascular system of WIS.  WMO communications links enable the timely collection and dissemination of time-critical, operation-critical, and other data and products: the lifeblood of WMO activities. [WIS-Plan]  The communications needs of WMO have been supported through the evolving GTS.  Traditionally, GTS was designed for connectivity to the National Meteorological Centres (NMCs) of Member countries.  Three world meteorological centres (Moscow, Washington and Melbourne) and a series of RTHs connect Members to the Main Telecommunication Network (MTN), as depicted in Figure 3 (next page). 
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Figure 3. WMO Global Telecommunication System (GTS) 
Today, WMO communications links encompass the GTS Improved Main Telecommunication Network (IMTN) and Regional meteorological networks based on a range of telecommunications technologies (leased circuits, Frame Relay, Multi-Protocol Label Switching, Digital Video Broadcasting by Satellite) as well as other public data communications services, including the Internet.  Cg XV stated that the WMO Integrated Global Data Dissemination Service (IGDDS), supporting the exchange of space-based observation data and products for WMO Programmes, is a component of WIS.  Cg XV is also anticipating support of a virtual all hazards network within the WIS-GTS. [Cg-XV-3.1.2]
In the evolution from customized message switching to off-the-shelf networking technologies, it is customary to regard data as packaged in files that are transferred rather than packaged as messages that are switched.  The World Wide Web, electronic mail, and most other applications familiar to users of the Internet are accomplished primarily though file transfers between connected host computers.  Among WIS centres, files are "uploaded" when data or products are moved from an NC to a DCPC or GISC, or from a DCPC to a GISC; files are "downloaded" when moved from a GISC to a DCPC or NC, or from a DCPC to an NC.

[image: image3]
Figure 4.  Uploading and Downloading of Files in WIS
Use Cases - Use Case B.2 describes the most common action that occurs in WIS: Upload Data or Product to a DCPC or a GISC. The data or product must have associated metadata, and that function is described in Use Case B.1.  It is also important that the associated metadata is always available before a WIS centre handles the data or product further.  Use Case B.3, Control Metadata Association to Data or Product, describes that control function.  The downloading of data or products from a WIS Centre is described in Use Case B.9.
WIS will incorporate the connectivity of GTS and the flexibility of new systems such as the Internet, whilst ensuring that a data management framework is able to encompass all WMO information.  This is a natural evolution building upon GTS while expanding the overall information system capabilities.  GTS itself has developed a data management framework with catalogues of metadata for observation stations and distribution catalogues that detail where information originated and which Members subscribe to which information.  With the introduction of WIS, there is a change in focus: from communications-centric (managing connectivity) to data-centric (managing data and products)

Use Case - Overall management of WIS depends on the monitoring of performance against service expectations.  Use Case B.11, Report Quality of Service across WIS Centres, describes the process by which such crucial information can be exchanged.
2 Flow Diagrams amongst WIS Components (Computational Viewpoint)

2.1 A Data Flow Model of the WIS Functional Architecture
A data flow model of the functional architecture of WIS has been drafted to support the process of documenting the Technical Specifications of interoperable interfaces within WIS.  The draft functional architecture presented in this section is intended to elucidate those WIS functions that are to be implemented by the major components of WIS.  The data flow diagramming technique used in this model is also a convenient way to picture the interrelationships between WIS components, at levels ranging from very general processes to specific technology interfaces.

Iterative discussions of the draft functional architecture should be helpful to build consensus on how the detailed functional scope of WIS and interrelationships between WIS functions can be best understood.  In particular, the data flows given in the draft functional architecture should help in understanding how detailed functions should be allocated among NCs, DCPCs and GISCs.  Once the detailed functional scope of the NCs, DCPCs and GISCs has been established, the model can be used to refine in further detail the functional aspects of the specifications.  In particular, the model functional hierarchy should normally be followed, as this should help to ensure that the functional requirements are presented in a clear, complete, and consistent manner.

It is important to note that a functional architecture is a logical, not a physical, representation.  That is, there is not a direct correspondence between a given function and any particular person, office, computer system, etc.  Even so, the full set of all system functions should be achievable across the full set of all physically implemented subsystems.  

2.2 Introduction to the Data Flow Diagrams

A careful and structured approach is being used to draft the data flow model of the functional architecture of WIS.  A fairly simple but highly regarded standard for such work has been adopted for this drafting work: the standard known as Integration Definition for Function Modelling [IDEF0] (The particular IDEF0 tool used here is known as "Data Flow Modeler", a product of Casewise, Inc.)
Some of the main features of the IDEF0 standard are summarised in Figure 4 (below).


[image: image4]
Figure 5.  Integration Definition for Function Modelling (IDEF0)
The IDEF0 standard supports "hierarchical decomposition" of both functions and data flows.  That is, as one drills deeper into any part of the model, further definition is evident in the inherited functions and data flows.  To the extent that decomposition is rigorous, this logical hierarchy of data flows and functions is a very useful feature. 

2.3 Context Diagram and High-level WIS Functions
At the highest level, the overall scope of the functional architecture of WIS is determined by its "context" (or "environment"), diagrammed with IDEF0 as shown in Figure 5 (below).
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Figure 6. WIS Context Diagram

Figure 6 presents an IDEF0 functional decomposition of WIS overall (node A0 in the WIS Context Diagram).  Six functions are shown, labelled A1 through A6.  As usual, data flows are inherited from the higher level diagram.  These are labelled here as I1 through I3 (inputs) and O1, O2 (outputs).
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Figure 7. WIS Functions A1 through A6
It should be noted that the control data flow shown on the WIS Context Diagram ("Regulatory and Guidance Documents") is not shown explicitly in this decomposed diagram, although clearly such controls are relevant to every WIS function.  In this case, the control data flow is “tunnelled”, simply to avoid having diagrams that are too busy.  A tunnelled data flow is indicated by “()” around the head or tail of the arrow.  Another example of tunnelled data flows is seen at function A6.
As is the case with any model, which aspects to include or exclude is a matter of designer judgement.  Modellers know that it is not helpful to understanding when a model presents too many functions or data flows at once.  Rather, only those data flows and functions that are essential to the anticipated uses of the model should be included.  Also, note that the box around function A1 in Figure 6 is bolded.  This indicates that the model includes elsewhere a further decomposition of this function.  (For more detailed parts of the model, see Appendix A.)
2.4 Applying the WIS Functional Architecture Model to Use Cases
Use Cases B.6, B.7 and B.8 can be examined now to illustrate how the data flow diagram in Figure 6 models WIS. Figure 7 (below) shows just the functions relevant to these Use Cases.
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Figure 8. WIS Functions relevant to Use Cases B.6, B.7, B.8, and B.9
Recall that the objective of Use Case B.6 is that a user of WIS finds available WMO data relevant to his needs.  The data flow enters on the left as input I3 with a "User Request", in this case an “Information Search Request”.  Function A2 performs its  "Assign User Role" function with this input, in accord with the applicable control, “User Role Assignment Procedure”.  The output of function A2, a "User Request with Assigned Role", is input to function A3, "Maintain and Expose Catalogue of Services and Information".  Function A3 performs its function and delivers “Information Search Results” to the user as a type of output O1, "Information Services".  
Having identified a desired data or product using the “Information Search Results”, Use Cases B.7, B.8, and B.9 deal with a user's objective to obtain WMO data, either on a one-time or a recurring basis.  The flow enters on the left as input I3 with a "User Request", in this case a “Request for Information”.  Function A4 performs its  "Authorize Access to Information by Users" function with this input, in accord with the control, “Applicable Data Policy”.  The output of function A4 is an "Information Access Authorization".  If the request is for recurring subscription, this output becomes input to function A3 for the purpose of updating "Dissemination Metadata".  Together with "Ad Hoc" request inputs, the function A5, "Deliver Information to Users", performs the actions for its output, "Delivered Information".  This output is also a type of output O1, "Information Services".
3 Technical Specifications of Interoperable Interfaces
(Engineering Viewpoint)

As noted above, designation as a WIS DCPC or GISC requires a statement of compliance with WIS requirements.  Upon approval by ICG/WIS, this section is the authoritative source of Technical Specifications for WIS requirements on interoperable interfaces.

Listed in Table 1 are the Interface Technical Specifications that are required at minimum for an NC, DCPC, and GISC.  Any centre is welcome to implement interfaces beyond the minimum, and the functions of some DCPCs may be extensive.  Accordingly, the interfaces should be regarded as "mandatory if applicable", i.e., the Technical Specification is required wherever the interface applies.  With regard to technology, an NC can arrange for a DCPC or GISC to perform functions on its behalf.
	Interface Technical Specification Identifier
	Interface Technical Specification Name
	Required for:

	
	
	NC
	DCPC
	GISC

	WIS-TechSpec-1
	Uploading of Metadata for Data and Products
	(
	(
	(

	WIS-TechSpec-2
	Uploading of Data and Products
	(
	(
	(

	WIS-TechSpec-3
	Centralization of Globally Distributed Data
	
	
	(

	WIS-TechSpec-4
	Maintenance of User Identification and Role Information
	(
	(
	(

	WIS-TechSpec-5
	Consolidated View of Distributed Identification and Role Information
	
	
	(

	WIS-TechSpec-6
	Authentication of a User
	
	(
	(

	WIS-TechSpec-7
	Authorization of a User Role
	
	(
	(

	WIS-TechSpec-8
	DAR Catalogue Search and Retrieval
	
	(
	(

	WIS-TechSpec-9
	Consolidated View of Distributed DAR Metadata Catalogues
	
	
	(

	WIS-TechSpec-10
	Downloading Files via Dedicated Networks
	(
	(
	(

	WIS-TechSpec-11
	Downloading Files via Non-dedicated Networks
	(
	(
	(

	WIS-TechSpec-12
	Downloading Files via Other Methods
	(
	(
	(

	WIS-TechSpec-13
	Maintenance of Dissemination Metadata
	(
	(
	(

	WIS-TechSpec-14
	Consolidated View of Distributed Dissemination Metadata Catalogues
	
	
	(

	WIS-TechSpec-15
	Reporting of Quality of Service
	(
	(
	(


Table 1.  Current list of WIS Interface Technical Specifications

In the interest of broad interoperability and minimum cost, each WIS Technical Specification given below requires conformance to existing international standards wherever possible.  Performance metrics for the WIS Technical Specification are also prescribed, such as maximum response time.
It should be understood that these Technical Specifications are WIS standards, and that adherence to WIS standards shall be granted as delineated in the procedures for the designation of GISCs and DCPCs.  WIS standards will be elaborated and refined over time, and all WIS standards will be documented in the forthcoming Manual on WIS.  Contributions to the elaboration and refinement of these standards are required from the expert teams of the OPAG-ISS.  Relevant proposals should be submitted to the chair of ICG-WIS, as well as to the chair and co-chair of OPAG-ISS.      
WIS telecommunication links range over many types: from highly reliable, dedicated lines to "best efforts" shared networks; from secure, private communications to open, clear text transmissions; and from scheduled "push" of data streams to ad hoc, on-request "pull" of custom information products.  Moreover, the telecommunication technology in use ranges from teletype styles introduced 50 years ago to the very latest in modern networking techniques.  Given that delineating all WIS telecommunications is not feasible in this document, only broad types are characterized here. 
[image: image17.png]


Network interfaces can be  distinguished by the roles of the end points (e.g., "terminal-host", "client‑server", "peer-to-peer", "broadcast"), or by how sessions are handled (e.g., "file transfer", "store-and-forward", "request-response", "publish-subscribe"). The telecommunications terms used in these WIS Technical Specifications are described in the box at right. 

In the WIS Technical Specifications, the type of telecommunications employed at the interface is characterized using these terms because they are useful in understanding constraints of underlying protocols, state transitions, and other telecommunication issues. Requirements on network transports and supporting services are noted as well in the WIS Technical Specifications, with distinctions relevant for matters such as reliable transport and encryption. 

The networking Service Level Required for a WIS Technical Specification is given as one of three:

1. Dedicated bandwidth with high reliability is required for time-critical and operation-critical data and products (i.e., "real‑time" and "high priority" messages), such as hazard alerts.
2. A mix of dedicated and publicly shared network services is needed for some interfaces.
3. Non-dedicated shared networks such as the public Internet are sufficient in other cases.
Each WIS Technical Specification references the applicable Data Flow diagram(s) for the function served by the interface, as well as the entering and exiting data flows.  Copies of these diagrams are found in Appendix A.  References are also given for the applicable Use Cases, found in Appendix B.  
Each WIS Technical Specification has a list of the various WIS Requirements it satisfies, given as a short phrase and also referenced to the statements of WIS requirements given in Appendix C. For the sake of clarity, here following are phrases for those WIS requirements that apply across all of the Technical Specifications. These paraphrase the following Appendix C WIS requirements: C.1.25, C.1.23, C.1.26, C.4.04, C.5.15, C.5.16, C.5.12, C.5.18, C.5.14, C.1.06, C.5.13, C.1.22, C.1.16, C.1.17, C.1.02, C.1.03, C.1.04, C.1.01, and C.1.07. 
incorporate IGDDS as one component of WIS; anticipate a virtual all hazards network for exchange of detection data and warnings; support monitoring of the performance of WIS; use standard service definitions for interoperable interfaces, specifying the syntax and semantics of data exchanged at the interface; use international industry standards for protocols, hardware and software; use off-the-shelf hardware and software; should be cost effective and affordable, technologically sustainable and appropriate to local expertise, modular and scalable, flexible and extensible; support different user groups and access policies, including WMO Resolutions 25 and 40; provide data security; provide network security; support integration of diverse datasets; allow WMO centres to enhance their capabilities; evolve from successful components of existing WMO systems; pay special attention to a smooth and coordinated transition; and, serve all WMO and related international programmes. 
WIS-TechSpec-1, Uploading of Metadata for Data and Products
	Applicable Standards
	content: ISO 19115, WMO Core Metadata Profile
file naming convention (associates file to its metadata): 
documented in GTS Manual, Vol. 1, Part II, Attachment II-15 

communication: TBD by host of DAR Metadata Catalogue 
(typical communication types are listed below)

	Communication Types
	terminal-host; store-and-forward or file transfer

client-server; request-response (e.g., HTTP Post)

	Service Level Required
	mix of dedicated and public services

	Network Transports and Supporting Services
	various transports, which may include encryption 
(TBD as needed for connection to host server)

	Performance Metrics
DAR Metadata
	must be transmitted prior to the file associated with the metadata

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 4, Process A112: 
Compile observations into bulletins/files, generate metadata and archive
Inputs: Checked Observations; DAR Metadata
Outputs: DAR metadata updates

WIS Technical Specification Appendix A, Diagram 5, Process A125: 
Convert products and data into bulletins/files and generate associated metadata
Inputs: Products and data; DAR Metadata
Outputs: DAR Metadata updates

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.1, Provide Metadata for Data or Product

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	provide metadata catalogue across all GISCs of data, products, and services; assure catalogue interoperability using ISO 23950 search and geospatial services;  catalogue WIS contributions in GEOSS Clearinghouse; use ISO 19115 and the WMO core metadata profile; standardize practices for electronic archival of metadata; provide metadata with quality indications to enable search, retrieval, and archiving; use ISO standards for references to specific places on the Earth; draw on existing Spatial Data Infrastructure (SDI) components as institutional and technical precedents; [each DCPC] implements backup and recovery of essential services; use dedicated telecommunications and public Internet for timely delivery; [each GISC] receives from NCs and DCPCs within its area of responsibility the data and products intended for global exchange
WIS Technical Specification Appendix C Requirements: 
C.2.01, C.1.08, C.5.08, C.5.09, C.5.11, C.5.19, C.1.24, C.3.06, C.5.21, C.1.12, C.5.06, C.5.10, C.5.20, C.5.07, C.3.07, C.1.14, C.1.19, C.1.20, C.1.21, C.2.02

	Notes:
	This interface builds on existing GTS practice, adding the particular standard format for WIS metadata about data, products, and services.
For updating the DAR Metadata Catalogue, WIS Centres should support two kinds of maintenance facilities: a file upload facility for "batch" updating (add, replace, or delete metadata records treated as separate files); and an online form for changing metadata entries in the DAR Metadata Catalogue (add, change, or delete of elements in a record as well as whole records).
WIS Centres need to maintain the updated DAR Metadata Catalogue as a searchable resource offered to all authorized searchers (see WIS‑TechSpec‑8). 
WIS Centres are required to communicate all changes to each physically distributed part of the logically centralized DAR Metadata Catalogue (see WIS‑TechSpec‑9).


WIS-TechSpec-2, Uploading of Data and Products
	Applicable Standards
	GTS Manual, A.II-2 and other WMO manual(s), specific to programmes 
file naming convention (associates file to its metadata):
documented in GTS Manual, Vol. 1, Part II, Attachment II-15

	Communication Types
	terminal-host; store-and-forward or file transfer
client-server; request-response 

	Service Level Required
	dedicated bandwidth and high reliability

	Network Transports and Supporting Services
	GTS
public or private Internet using TCP/IP with encryption

	Performance Metrics
products and data

	must be handled as specified in Part I, 1.3 Design Principles of the GTS [GTS‑Manual], and other WMO manual(s), specific to programmes 

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 4, Process A113: 
Package bulletins, files, and metadata according to distribution requirements
Inputs: Bulletins/Files
Outputs: Regional and Specialized information

WIS Technical Specification Appendix A, Diagram 5, Process A125: 
Convert products and data into bulletins/files and generate associated metadata
Inputs: Products and data
Outputs: Bulletins/Files derived from Regional and Specialised Products and Data

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.2, Upload Data or Product to DCPC or GISC

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	make WMO Resolution 40 data available through GEOSS interoperable arrangements; use ISO standards for references to specific places on the Earth; harmonize data formats, transmission, archiving and distribution across disciplines; [each DCPC] implements backup and recovery of essential services; use WWW communication links for high priority real-time data; use dedicated telecommunications for the collection and dissemination of time-critical and operation-critical data and products; support rapid access and integration of real-time and non real-time (archive) data sets; identify and use a variety of data types across WMO programmes; [each NC] collects national data; [each NC] generates and disseminates products for national use; [each NC] uploads data and products intended for global exchange to its associated GISC (and DCPC where applicable); [each DCPC] collects programme-specific data and products; [each DCPC] collects the data and products intended for dissemination to NCs within its area of responsibility; [each DCPC] uploads data and products intended for global exchange to its associated GISC; [each GISC] receives from NCs and DCPCs within its area of responsibility the data and products intended for global exchange
WIS Technical Specification Appendix C Requirements: 
C.5.03, C.5.04, C.5.20, C.1.11, C.5.05, C.5.17, C.3.07, C.1.05, C.1.13, C.1.19, C.1.20, C.1.21, C.1.18b, C.1.09, C.1.10, C.1.18a, C.4.01, C.4.03, C.4.02, C.3.02, C.3.01, C.3.03b, C.2.02

	Notes
	This interface builds on existing GTS practice, supplemented with other file transfer mechanisms such as the Internet.
Although it is required that data arrives only after its associated metadata, a grace period of two minutes is allowed before the data file is regarded as erroneous.


WIS-TechSpec-3, Centralization of Globally Distributed Data
	Applicable Standards
	GTS Manual, Attachment I-3

	Communication Types
	terminal-host; store-and-forward or file transfer

	Service Level Required
	dedicated bandwidth and high reliability

	Network Transports and Supporting Services
	GTS
 

	Performance Metrics
global information

	some of the operation-critical data intended for global distribution is to be transmitted end-to-end within two minutes 

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 6, Process A135: 
Maintain Cache of Global Information for 24 Hours
Inputs: Global Information
Outputs: Cached Global Information

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.4, Manage Cache of Data across GISCs

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	standardize practices for electronic archival of metadata; harmonize data formats, transmission, archiving and distribution across disciplines; [each GISC] exchanges with other GISCs the data and products intended for global exchange; [each GISC] provides coordination and mutual backup with other GISCs; [each GISC] holds the data and products intended for global exchange for at least 24 hours; use dedicated telecommunications for the collection and dissemination of time-critical and operation-critical data and products; support rapid access and integration of real-time and non real-time (archive) data sets; identify and use a variety of data types across WMO programmes; [each GISC] receives from NCs and DCPCs within its area of responsibility the data and products intended for global exchange; [each GISC] disseminates the data and products intended for global exchange within its area of responsibility
WIS Technical Specification Appendix C Requirements: 
C.1.12, C.1.11, C.5.05, C.5.17, C.2.03, C.2.05, C.2.04, C.1.13, C.1.19, C.1.20, C.1.21, C.1.18b, C.1.09, C.1.10, C.1.18a, C.2.02, C.2.03b

	Notes
	The set of WMO data and products required to be cached for 24 hours at the GISCs is that designated as "intended for global dissemination".  This does not encompass all of the material handled by IGDDS.

Although the cache of data and products intended for global distribution generally is required to be current across all GISCs to within 15 minutes, operation-critical data such as hazard warnings must be current to within two minutes.  The cache size is expected to grow from one gigabyte per day.  The cache needs to be highly accurate and the system for logical centralization needs to be affordable and robust; single points of failure and complex procedures are not acceptable.
At this point in WIS system design, multiple methods can be envisioned for centralizing the distributed cache. One approach is that all of the GISCs would be subscribed to receive all message traffic. For performance efficiency with adequate redundancy among up to ten GISCs, GISC subscriptions would be arranged in up to three tiers. 


WIS-TechSpec-4, Maintenance of User Identification and Role Information
	Applicable Standards
	standards for content and communications are TBD by host of identification and role information database

	Communication Types
	terminal-host; store-and-forward or file transfer (e.g., FTP, HTTP)

client-server; request-response (e.g., HTTP with CGI Web form)

	Service Level Required
	non-dedicated shared network may be used, provided there is privacy protection for identified individuals as required by national laws

	Network Transports and Supporting Services
	public or private Internet using TCP/IP with encryption;
typically HTTP with GET or POST methods, and may include SOAP

	Performance Metrics
identification and
   role information

	the timeliness of changes to user identification and role information is application-specific and subject to NC or DCPC procedures


	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A2: 
Assign User Role
Inputs: User Requests
Outputs: User Requests with Assigned Role

WIS Technical Specification Appendix A, Diagram 2, Process A4: 
Authorise Access to Information by Users
Inputs: Requests for Information
Outputs: Information Access Authorizations 

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.5, Maintain Identification and Role Information for WIS Users

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	use ISO standards for references to specific places on the Earth; harmonize data formats, transmission, archiving and distribution across disciplines; [each NC] authorizes its national users to access WIS; [each  DCPC] supports access to data and products via Internet request/reply; [each DCPC] implements backup and recovery of essential services; use dedicated telecommunications and public Internet for timely delivery; identify and use a variety of data types across WMO programmes
WIS Technical Specification Appendix C Requirements: 
C.5.20, C.1.11, C.5.05, C.5.17, C.4.05, C.3.05, C.3.07, C.1.14, C.1.19, C.1.20, C.1.21, C.1.10, C.1.18a

	Notes
	For updating the identification and role information concerning candidate or current users of WIS, WIS Centres should support two kinds of maintenance facilities: a file upload facility for "batch" updating (add, replace, or delete identification and role records treated as separate files); and an online form for changing individual identification and role entries (add, change, or delete of elements in a record as well as whole records).


WIS-TechSpec-5, Consolidated View of Distributed Identification and Role Information 
	Applicable Standards
	TBD by host of particular identification and role information collection
(typical communication types are listed below)

	Communication Types
	terminal-host; store-and-forward or file transfer

client-server; request-response (e.g., HTTP Post)

	Service Level Required
	mix of dedicated and public services, provided there is privacy protection for identified individuals as required by national laws

	Network Transports and Supporting Services
	various transports, which may include encryption 
(TBD as needed for connection to host server)

	Performance Metrics
currency
	collections of user identification and role information should be current to intervals no more than half the currency required by the affected WIS Centres (see WIS‑TechSpec‑4)

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A2: 
Assign User Role
Inputs: User Requests
Outputs: User Requests with Assigned Role
WIS Technical Specification Appendix A, Diagram 2, Process A4: 
Authorise Access to Information by Users
Inputs: Requests for Information
Outputs: Information Access Authorizations 

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.5, Maintain Identification and Role Information for WIS Users

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	use ISO standards for references to specific places on the Earth; harmonize data formats, transmission, archiving and distribution across disciplines; draw on existing Spatial Data Infrastructure (SDI) components as institutional and technical precedents; [each NC] authorizes its national users to access WIS; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; use dedicated telecommunications and public Internet for timely delivery; identify and use a variety of data types across WMO programmes
WIS Technical Specification Appendix C Requirements: 
C.5.20, C.1.11, C.5.05, C.5.17, C.5.07, C.4.05, C.3.07, C.2.05, C.1.14, C.1.19, C.1.20, C.1.21, C.1.10, C.1.18a, C.5.02

	Notes
	Administrators of authentication and authorization at WIS Centres need to share updated identification and role information as a resource available across WIS Centres.  Yet, it is necessary to prevent the inappropriate disclosure of any personally identifiable information.  This aspect is complicated by the requirement for international data access to make use of authentication mechanisms at the level of national organizations. 
At this point in WIS system design, mechanisms have not been decided for handling identification and role information as needed across WIS centres.  One approach could be to use a transaction system for synchronization, as prototyped in the SIMDAT Virtual GISC project with implementations in eleven countries.  


WIS-TechSpec-6, Authentication of a User
	Applicable Standards
	standards used by commercial, off-the-shelf authentication software; 
may include PKI (public key infrastructure)

	Communication Types
	client-server; request-response; stateless transaction

	Service Level Required
	dedicated bandwidth and high reliability, including privacy protection for identified individuals as required by national laws

	Network Transports and Supporting Services
	public or private Internet using TCP/IP with encryption

	Performance Metrics
Response Time
Request Rate
Concurrency
	
maximum: 2 seconds per authentication request
minimum: 40 authentication requests per second
minimum: 20 active sessions

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A2: 
Assign User Role
Inputs: User Requests
Outputs: User Requests with Assigned Role

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.5, Maintain Identification and Role Information for WIS Users

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	harmonize data formats, transmission, archiving and distribution across disciplines; [each NC] authorizes its national users to access WIS; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; use WWW communication links for high priority real-time data; use dedicated telecommunications and public Internet for timely delivery
WIS Technical Specification Appendix C Requirements: 
C.1.11, C.5.05, C.5.17, C.4.05, C.3.07, C.2.05, C.1.05, C.1.14, C.1.19, C.1.20, C.1.21

	Notes
	The client sends to the authentication server an authentication request for a particular user whose identification and credentials are included in the request.  The authentication server references the consolidated identification and role information resource for WIS and returns an authentication response.  That response either confirms or denies that the identified user has provided sufficient credentials.


WIS-TechSpec-7, Authorization of a User Role
	Applicable Standards
	standards used by governments for user authorization software

	Communication Types
	client-server; request-response; stateless transaction

	Service Level Required
	dedicated bandwidth and high reliability

	Network Transports and Supporting Services
	public or private Internet using TCP/IP with encryption

	Performance Metrics
Response Time
Request Rate
Concurrency
	
maximum: 2 seconds per authorization request
minimum: 40 authorization requests per second
minimum: 20 active sessions

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A4: 
Authorise Access to Information by Users
Inputs: Requests for Information
Outputs: Information Access Authorizations 

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.5, Maintain Identification and Role Information for WIS Users

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	harmonize data formats, transmission, archiving and distribution across disciplines; [each NC] authorizes its national users to access WIS; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; use WWW communication links for high priority real-time data; use dedicated telecommunications and public Internet for timely delivery
WIS Technical Specification Appendix C Requirements: 
C.1.11, C.5.05, C.5.17, C.4.05, C.3.07, C.2.05, C.1.05, C.1.14, C.1.19, C.1.20, C.1.21

	Notes
	The client sends to the authorization server an authorization request for a particular user whose identification is included in the request.  The authorization server references the consolidated identification and role information resource for WIS and returns an authorization response. That response either contains a list of the authorised roles for the user or denies that the identified user has any authorised roles.


WIS-TechSpec-8, DAR Catalogue Search and Retrieval
	Applicable Standards
	ISO 23950 Information Search and Retrieval Protocol  [ISO-23950]
  including GEO Profile and SRU (Search and Retrieve via URL) Profile  
WMO Core Profile of the ISO Metadata Standard  [IPET-MI(07)]

	Communication Types
	client-server; request-response

	Service Level Required
	non-dedicated shared network

	Network Transports and Supporting Services
	public or private Internet using TCP/IP which may include encryption;  typically HTTP with GET or POST methods, and may include SOAP

	Performance Metrics
Response Time
Search Request Rate
Concurrency
	
maximum: 2 seconds per request
minimum: 40 keyword and bounding box searches per second
minimum: 20 active sessions

	WIS Data Flow Diagram -Process, Input, Output
	WIS Technical Specification Appendix A, Diagram 2, Process A3: 
Maintain and Expose Catalogue of Services and Information
Input: Information Search Request
Output: Information Search Result

	Applicable Use Cases
	WIS Technical Specification Appendix B, Use Case: 
B.6, Discover Data or Products

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	provide metadata catalogue across all GISCs of data, products, and services; assure catalogue interoperability using ISO 23950 search and geospatial services;  catalogue WIS contributions in GEOSS Clearinghouse; use ISO 19115 and the WMO core metadata profile; standardize practices for electronic archival of metadata; provide metadata with quality indications to enable search, retrieval, and archiving; make WMO Resolution 40 data available through GEOSS interoperable arrangements; use ISO standards for references to specific places on the Earth; harmonize data formats, transmission, archiving and distribution across disciplines; draw on existing Spatial Data  Infrastructure (SDI) components as institutional and technical precedents; [each DCPC] supports access to data and products via Internet request/reply; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; use public Internet for Data Discovery, Access and Retrieva; support rapid access and integration of real-time and non real-time (archive) data sets; identify and use a variety of data types across WMO programmes; support WIS as a GEOSS component with a core role
WIS Technical Specification Appendix C Requirements: 
C.2.01, C.1.08, C.5.08, C.5.09, C.5.11, C.5.19, C.1.24, C.3.06, C.5.21, C.1.12, C.5.06, C.5.10, C.5.03, C.5.04, C.5.20, C.1.11, C.5.05, C.5.17, C.5.07, C.3.05, C.3.07, C.2.05, C.1.15, C.1.19, C.1.20, C.1.21, C.1.18b, C.1.09, C.1.10, C.1.18a, C.5.01, C.5.02

	Notes
	The procedures for designation of a GISC or DCPC require that both type of WIS centre maintain data, product and service catalogues in the WMO-agreed standard format and facilitate access to these catalogues.  Therefore, network services should be treated as a type of WIS product that can be discovered through the DAR catalogue.  


WIS-TechSpec-9, Consolidated View of Distributed DAR Metadata Catalogues
	Applicable Standards
	TBD by host of particular DAR Metadata Catalogue instance
(typical communication types are listed below)

	Communication Types
	terminal-host; store-and-forward or file transfer

client-server; request-response (e.g., HTTP Post)

	Service Level Required
	mix of dedicated and public services

	Network Transports and Supporting Services
	various transports, which may include encryption 
(TBD as needed for connection to host server)

	Performance Metrics
currency
	distributed instances of DAR Metadata should not diverge in content by more than one day

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A3: 
Maintain and Expose Catalogue of Services and Information
Input: Information Search Request
Output: Information Search Result

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.6, Discover Data or Products

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	provide metadata catalogue across all GISCs of data, products, and services; assure catalogue interoperability using ISO 23950 search and geospatial services;  catalogue WIS contributions in GEOSS Clearinghouse; use ISO 19115 and the WMO core metadata profile; standardize practices for electronic archival of metadata; provide metadata with quality indications to enable search, retrieval, and archiving; make WMO Resolution 40 data available through GEOSS interoperable arrangements; use ISO standards for references to specific places on the Earth; harmonize data formats, transmission, archiving and distribution across disciplines; draw on existing Spatial Data Infrastructure (SDI) components as institutional and technical precedents; [each DCPC] supports access to data and products via Internet request/reply; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; use public Internet for Data Discovery, Access and Retrieva; support WIS as a GEOSS component with a core role
WIS Technical Specification Appendix C Requirements: 
C.2.01, C.1.08, C.5.08, C.5.09, C.5.11, C.5.19, C.1.24, C.3.06, C.5.21, C.1.12, C.5.06, C.5.10, C.5.03, C.5.04, C.5.20, C.1.11, C.5.05, C.5.17, C.5.07, C.3.05, C.3.07, C.2.05, C.1.15, C.1.19, C.1.20, C.1.21, C.5.01, C.5.02

	Notes
	At this point in WIS system design, multiple methods can be envisioned for logically centralizing the physically distributed DAR Metadata Catalogue. One approach could be to use a transaction system for synchronizing changes among multiple copies of a distributed database, as prototyped in the SIMDAT Virtual GISC project with implementations in eleven countries.  


WIS-TechSpec-10, Downloading Files via Dedicated Networks
	Applicable Standards
	GTS Manual, A.II-2 and other WMO manual(s), specific to programmes  

	Communication Types
	terminal-host; file transfer

broadcast or multicast
client-server; publish-subscribe or request-response

	Service Level Required
	dedicated bandwidth and high reliability

	Network Transports and Supporting Services
	GTS

IGDDS satellite broadcast (radio or television frequencies) 
public or private Internet using TCP/IP with encryption

	Performance Metrics
operation-critical data

	must be handled as specified in Part I, 1.3 Design Principles of the GTS [GTS‑Manual], and other WMO manual(s), specific to programmes 

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A5: 
Deliver Information to Users
Inputs: Information
Outputs: Delivered Information

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.7, Ad Hoc Request for Data or Product ("Pull")
B.8, Subscribe to Data or Product ("Push")
B.9, Download Data or Product from WIS Centre

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	harmonize data formats, transmission, archiving and distribution across disciplines; draw on existing Spatial Data Infrastructure (SDI) components as institutional and technical precedents; [each DCPC] supports access to data and products via Internet request/reply; [each GISC] provides coordination and mutual backup with other GISCs; [each GISC] holds the data and products intended for global exchange for at least 24 hours; use WWW communication links for high priority real-time data; use dedicated telecommunications for the collection and dissemination of time-critical and operation-critical data and products; support rapid access and integration of real-time and non real-time (archive) data sets; identify and use a variety of data types across WMO programmes; [each NC] generates and disseminates products for national use; [each DCPC] disseminates data and products intended for regional exchange; [each GISC] disseminates the data and products intended for global exchange within its area of responsibility
WIS Technical Specification Appendix C Requirements: 
C.1.11, C.5.05, C.5.17, C.5.07, C.3.05, C.2.05, C.2.04, C.1.05, C.1.13, C.1.19, C.1.20, C.1.21, C.1.18b, C.1.09, C.1.10, C.1.18a, C.4.03, C.3.04, C.2.03b

	Notes
	


WIS-TechSpec-11, Downloading Files via Non-dedicated Networks
	Applicable Standards
	WMO manual(s), specific to programmes  

	Communication Types
	terminal-host; file transfer

broadcast or multicast
client-server; publish-subscribe or request-response

	Service Level Required
	non-dedicated shared network

	Network Transports and Supporting Services
	IGDDS satellite broadcast (radio or television frequencies) 

public or private Internet using TCP/IP which may include encryption

	Performance Metrics
	GTS Manual, Vol. 1, Part II, Attachment II-15, or as otherwise specified in WMO manual(s), specific to programmes 
(non-dedicated network should not be used for operation-critical data)

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A5: 
Deliver Information to Users
Inputs: Information
Outputs: Delivered Information

	Use Cases
	WIS Technical Specification Appendix B Use Cases:  
B.7, Ad Hoc Request for Data or Product ("Pull")
B.8, Subscribe to Data or Product ("Push")
B.9, Download Data or Product from WIS Centre

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	harmonize data formats, transmission, archiving and distribution across disciplines; [each DCPC] supports access to data and products via Internet request/reply; [each GISC] provides coordination and mutual backup with other GISCs; [each GISC] holds the data and products intended for global exchange for at least 24 hours; use dedicated telecommunications and public Internet for timely delivery; use public Internet for Data Discovery, Access and Retrieva; support rapid access and integration of real-time and non real-time (archive) data sets; identify and use a variety of data types across WMO programmes; [each NC] generates and disseminates products for national use; [each DCPC] disseminates data and products intended for regional exchange; [each GISC] disseminates the data and products intended for global exchange within its area of responsibility
WIS Technical Specification Appendix C Requirements: 
C.1.11, C.5.05, C.5.17, C.3.05, C.2.05, C.2.04, C.1.14, C.1.15, C.1.19, C.1.20, C.1.21, C.1.18b, C.1.09, C.1.10, C.1.18a, C.4.03, C.3.04, C.2.03b

	Notes
	


WIS-TechSpec-12, Downloading Files via Other Methods
	Applicable Standards
	WMO manual(s), specific to programmes  

	Communication Types
	facsimile, shipping of physical media, etc.

	Service Level Required
	priority delivery for operation-critical data

	Network Transports and Supporting Services
	various

	Performance Metrics
operation-critical data

other data/products
	must be handled as specified in Part I, 1.3 Design Principles of the GTS [GTS‑Manual], and other WMO manual(s), specific to programmes
 
as specified in WMO manual(s), specific to programmes 

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A5: 
Deliver Information to Users
Inputs: Information
Outputs: Delivered Information

	Use Cases
	WIS Technical Specification Appendix B Use Cases:  
B.7, Ad Hoc Request for Data or Product ("Pull")
B.8, Subscribe to Data or Product ("Push")
B.9, Download Data or Product from WIS Centre

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	provide metadata with quality indications to enable search, retrieval, and archiving; harmonize data formats, transmission, archiving and distribution across disciplines; draw on existing Spatial Data Infrastructure (SDI) components as institutional and technical precedents; [each DCPC] supports access to data and products via Internet request/reply; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; [each GISC] holds the data and products intended for global exchange for at least 24 hours; identify and use a variety of data types across WMO programmes; [each NC] generates and disseminates products for national use; [each DCPC] disseminates data and products intended for regional exchange; [each GISC] disseminates the data and products intended for global exchange within its area of responsibility
WIS Technical Specification Appendix C Requirements: 
C.5.06, C.5.10, C.1.11, C.5.05, C.5.17, C.5.07, C.3.05, C.3.07, C.2.05, C.2.04, C.1.10, C.1.18a, C.4.03, C.3.04, C.2.03b

	Notes
	


WIS-TechSpec-13, Maintenance of Dissemination Metadata
	Applicable Standards
	standards for content and communications are TBD by host of Dissemination Metadata database

	Communication Types
	terminal-host; store-and-forward or file transfer

client-server; request-response (e.g., HTTP with CGI Web form)

	Service Level Required
	mix of dedicated and public services

	Network Transports and Supporting Services
	public or private Internet using TCP/IP which may include encryption;  typically HTTP with GET or POST methods, and may include SOAP

	Performance Metrics
dissemination metadata changes
	GTS has required that requests for changes to dissemination metadata are submitted 2 months before delivery is to begin

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A3: 
Maintain and Expose Catalogue of Services and Information
Input: Subscription
Output: Dissemination Metadata

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.10, Provide Dissemination Metadata

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	provide metadata with quality indications to enable search, retrieval, and archiving; use ISO standards for references to specific places on the Earth; harmonize data formats, transmission, archiving and distribution across disciplines; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; use WWW communication links for high priority real-time data; use dedicated telecommunications for the collection and dissemination of time-critical and operation-critical data and products; use dedicated telecommunications and public Internet for timely delivery; support rapid access and integration of real-time and non real-time (archive) data sets; [each NC] generates and disseminates products for national use; [each NC] uploads data and products intended for global exchange to its associated GISC (and DCPC where applicable); [each DCPC] disseminates data and products intended for regional exchange; [each DCPC] uploads data and products intended for global exchange to its associated GISC; [each GISC] disseminates the data and products intended for global exchange within its area of responsibility
WIS Technical Specification Appendix C Requirements: 
C.5.06, C.5.10, C.5.20, C.1.11, C.5.05, C.5.17, C.3.07, C.2.05, C.1.05, C.1.13, C.1.14, C.1.19, C.1.20, C.1.21, C.1.18b, C.1.09, C.4.03, C.4.02, C.3.04, C.3.03b, C.2.03b

	Notes
	For updating the Dissemination Metadata, WIS Centres should support two kinds of maintenance facilities: a file upload facility for "batch" updating (add, replace, or delete metadata records treated as separate files); and an online form for changing individual entries (add, change, or delete of elements in a record as well as whole records).

WIS Centres are required to communicate all changes to each physically distributed part of the logically centralized Dissemination Metadata (see WIS‑TechSpec‑14). 
The plan is for population of the DAR Metadata to be accomplished centrally, based on an offer from Meteo France to generate DAR metadata from Volume C1 of WMO Publication No. 9. Because full transition of WMO centres to the new metadata will occur over some time, procedures are required to assure that changes to either set of metadata are reflected in both.


WIS-TechSpec-14, Consolidated View of Distributed Dissemination Metadata Catalogues

	Applicable Standards
	TBD by host of particular dissemination metadata collection
(typical communication types are listed below)

	Communication Types
	terminal-host; store-and-forward or file transfer

client-server; request-response (e.g., HTTP Post)

	Service Level Required
	mix of dedicated and public services

	Network Transports and Supporting Services
	various transports, which may include encryption 
(TBD as needed for connection to host server)

	Performance Metrics
currency
	distributed instances of dissemination metadata should not diverge in content by more than one week

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A3: 
Maintain and Expose Catalogue of Services and Information
Input: Subscription
Output: Dissemination Metadata

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.10, Provide Dissemination Metadata

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	provide metadata catalogue across all GISCs of data, products, and services; provide metadata with quality indications to enable search, retrieval, and archiving; harmonize data formats, transmission, archiving and distribution across disciplines; [each DCPC] implements backup and recovery of essential services; [each GISC] provides coordination and mutual backup with other GISCs; use WWW communication links for high priority real-time data; use dedicated telecommunications for the collection and dissemination of time-critical and operation-critical data and products; use dedicated telecommunications and public Internet for timely delivery; support rapid access and integration of real‑time and non real-time (archive) data sets; identify and use a variety of data types across WMO programmes; [each NC] uploads data and products intended for global exchange to its associated GISC (and DCPC where applicable); [each DCPC] disseminates data and products intended for regional exchange; [each DCPC] uploads data and products intended for global exchange to its associated GISC; [each GISC] disseminates the data and products intended for global exchange within its area of responsibility
WIS Technical Specification Appendix C Requirements: 
C.2.01, C.1.08, C.5.06, C.5.10, C.1.11, C.5.05, C.5.17, C.3.07, C.2.05, C.1.05, C.1.13, C.1.14, C.1.19, C.1.20, C.1.21, C.1.18b, C.1.09, C.1.10, C.1.18a, C.4.02, C.3.04, C.3.03b, C.2.03b

	Notes
	Dissemination Metadata as updated at WIS Centres must be available across WIS Centres.  At this point in WIS system design, mechanisms have not been decided for how this sharing will be accomplished.  


WIS-TechSpec-15, Reporting of Quality of Service
	Applicable Standards
	standards for content and communications are TBD by host of centralized reporting database

	Communication Types
	terminal-host; store-and-forward or file transfer (e.g., FTP, HTTP)

client-server; request-response (e.g., HTTP with CGI Web form)

	Service Level Required
	non-dedicated shared network

	Network Transports
	public or private Internet using TCP/IP which may include encryption;  typically HTTP with GET or POST methods, and may include SOAP

	Performance Metrics
reports

	sent on a schedule determined by the centralized reporting manager based on the needs of WIS Centres

	WIS Data Flow Diagrams 
	WIS Technical Specification Appendix A, Diagram 2, Process A6: 
Manage System Performance
Inputs: Monitoring Data from all Functions
Outputs: System Performance Reports

	Use Cases
	WIS Technical Specification Appendix B Use Cases: 
B.11, Report Quality of Service across WIS Centres

	WIS Requirements
(in addition to requirements applicable to 
all interfaces) 
	use ISO standards for references to specific places on the Earth
WIS Technical Specification Appendix C Requirements: 
C.5.20

	Notes
	As noted in Use Case B.11, agreements on service levels can be anticipated eventually for WIS operations.  These should include data and network security as well as performance and reliability.

Although not yet addressed in WIS system design, performance reports can be generated efficiently by having each WIS Centre upload its reports to a single analysis site within a fixed time window.


APPENDIX A – Data Flow Diagrams for Major WIS Functions
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APPENDIX B – Use Cases for Major WIS Functions

The content of most of the Use Cases given in this Appendix follows closely the work of the SIMDAT project led by the European Centre for Medium-Range Weather Forecasting (ECMWF). [SIMDAT] The form of the Use Cases follows the general guidance of Unified Modelling Language [UML] It also uses a specific template derived from an example published by Karl E. Wiegers (with permission granted to use, modify, and distribute the template).

The following table provides a key to the elements of the Use Case template as used herein.
	Use Case Goal - Brief description of the reason for and outcome of this Use Case, or a high-level description of the sequence of actions and the outcome of executing the Use Case.

	Actors - An actor is a person or other entity, external to the system being specified, who interacts with the system (includes the actor that will be initiating this Use Case and any other actors who will participate in completing the Use Case). Different actors often correspond to different user classes, or roles, identified from the customer community that will use the product.

	Trigger - Event that initiates the Use Case (an external business event, a system event, or the first step in the normal flow.

	Pre-conditions - Activities that must take place, or any conditions that must be true, before the Use Case can be started.

	Post-conditions - The state of the system at the conclusion of the Use Case execution.

	Normal Flow - Detailed description of the user actions and system responses that will take place during execution of the Use Case under normal, expected conditions. This dialog sequence will ultimately lead to accomplishing the goal stated in the Use Case name and description.

	Alternative Flows - Other, legitimate usage scenarios that can take place within this Use Case.

	Exceptions - Anticipated error conditions that could occur during execution of the Use Case, and how the system is to respond to those conditions, or the Use Case execution fails for some reason.

	Includes - Other Use Cases that are included (“called”) by this Use Case (common functionality appearing in multiple Use Cases can be described in a separate Use Case included by the ones that need that common functionality).

	Notes and Issues - Additional comments about this Use Case and any remaining open issues that must be resolved. (It is useful to Identify who will resolve each such issue and by what date.)


Table 2. Key to Elements in the Use Case Template
Use Case B.1, Provide Metadata for Data or Product
	Use Case Goal
	Metadata for any data or product file to be available from the DCPC or GISC is created or updated in the DAR Metadata Catalogue of the DCPC or GISC

	Actors
	Metadata Originator (NC or DCPC)
Metadata Catalogue Publisher  (DCPC or GISC)

	Pre-Conditions
	(1) The Metadata Originator is authorized to update the DAR Metadata Catalogue for the associated file(s)
(2)  The Metadata Originator has the necessary information and the ability to update the DAR Metadata Catalogue for the associated file(s)
(3) The Metadata Catalogue Publisher supports facilities for authorized Metadata Originators to update the metadata for the associated file(s)

	Post-Conditions
	The DAR Metadata Catalogue has changes made by the Metadata Originator

	Normal Flow
	The authorized Metadata Originator uses a facility supported by the Metadata Catalogue Publisher to update the DAR Metadata Catalogue for the associated file.  Typically, two kinds of maintenance facilities are supported.  One is a file upload facility for "batch" updating (add, replace, or delete metadata records treated as separate files). The other is an online form for changing metadata records treated as entries in the DAR Metadata Catalogue (add, change, or delete of elements in a record as well as whole records).  The Metadata Catalogue Publisher maintains the updated DAR Metadata Catalogue as a searchable resource offered to all authorized searchers (see Use Case B.6).  The Metadata Catalogue Publisher also shares the metadata as a part of the logically centralized but physically distributed catalogue across WIS centres.

	Notes and Issues
	This set of actions is a simple extrapolation from existing GTS practice, adding the particular standard format for WIS metadata.
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Use Case B.2, Upload Data or Product to DCPC or GISC
	Use Case Goal
	Data or product is sent as a file to a DCPC or GISC

	Actors
	Data Sender (NC or DCPC)
Data Receiver (DCPC or GISC) 

	Pre-Conditions
	(1) Appropriate metadata to be associated with the file is already available in the DAR Metadata Catalogue of the DCPC or GISC (if not, see Use Case B.3) 
(2) The Data Sender is authorized to send the file to the Data Receiver
(3) The Data Receiver supports a method for uploading the file, which the Data Sender is able to use   

	Post-Conditions
	The data or product uploaded by the Data Sender is received and stored by the Data Receiver.

	Normal Flow
	The Data Sender uses his authorized access to send the file using an appropriate transmission method supported by the Data Receiver.  Typically, the transmission is accomplished using GTS or a file transfer method available over the Internet. A file naming convention or other agreed mechanism is used to make an association between the file and its metadata.

	Notes and Issues
	This set of actions builds on existing GTS practice, supplemented with other file transfer mechanisms such as the Internet.
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Use Case B.3, Control Metadata Association to Data or Product
	Use Case Goal
	Confirm that metadata for a data or product file at the DCPC or GISC already exists in the DAR Metadata Catalogue before the data or product is available 

	Actors
	Data Sender (NC or DCPC)
Data Receiver (DCPC or GISC) 

	Pre-Conditions
	(1) Data or product has been sent as a file from a Data Sender (Use Case B.1) 
(2) DAR Metadata Catalogue is current with all updates (Use Case B.2)

	Post-Conditions
	An error is communicated when there is not confirmation that a given file is associated appropriately with metadata in the DAR Metadata Catalogue 

	Normal Flow
	On receipt of a file containing a data or product, the Data Receiver checks the current DAR Metadata Catalogue to confirm that the file has an associated metadata record. If such a record is not found within two minutes after receipt of the file, an error message is sent to the Data Sender.

	Notes and Issues
	This control action addresses the condition wherein data arrives before its associated metadata.  Rather than rejecting the file immediately, a grace period of two minutes is allowed before the data file is regarded as erroneous.
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Use Case B.4, Manage Cache of Data across GISCs
	Use Case Goal
	GISCs manage a logically centralized collection containing at least a 24 hour cache of data and products agreed by WMO for routine global exchange

	Actors
	Data Administrators at each of the GISCs 

	Pre-Conditions
	(1) At each GISC, the cache of data and products received from NCs and DCPCs in its area of responsibility is current 
(2) Transmission and control mechanisms across GISCs are available
(3) All Data Administrators are authenticated and authorized as needed  

	Post-Conditions
	The cache of data and products is accessible as a logically centralized collection that includes current data and products at each GISC

	Normal Flow
	A Data Administrator monitors the transmission methods and control mechanisms that enable a logically centralised view of the physically distributed cache of data and products.  Depending on the methods in place, a Data Administrator takes various corrective actions whenever the cache is not available as required.

	Notes and Issues
	At this point in WIS system design, it has not been decided how the GISCs will accomplish centralization of the cache.
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Use Case B.5, Maintain Identification and Role Information for WIS Users
	Use Case Goal
	Internal and external users of WIS are able to be identified as needed for their authentication, and their role information is maintained as needed for their authorizations to perform specific functions

	Actors
	Users of WIS (internal and external)
Administrators of authentication and authorization at WIS Centres

	Pre-Conditions
	(1) Administrators have agreed authentication policies delineating the credentials required to establish identity of a WIS user

(2) Administrators have agreed authorization policies delineating which roles are authorized to perform each WIS action

(3) Administrators have mechanisms to create and maintain identification information needed for authentication of users of WIS
(4) Administrators have mechanisms to create and maintain role information needed for authorization of authenticated users of WIS 

	Post-Conditions
	WIS Centres collectively have the ability to authenticate each user of WIS and authorize him to perform all of the functions appropriate to his role, and only those functions appropriate to his role 

	Normal Flow
	Identification and role information about candidate or current users of WIS are to be recorded through facilities controlled by WIS Centres.  Typically, two kinds of facilities should be supported.  One is a file upload facility for "batch" updating (add, replace, or delete the identification and role records as separate files).  The other is an online form for changing identification and role records (add, change, or delete elements in a record as well as whole records).  Administrators of authentication and authorization at WIS Centres share the updated identification and role information as a resource available as needed across WIS Centres.

	Notes and Issues
	At this point in WIS system design, mechanisms have not been decided for handling identification and role information as needed across WIS centres.
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Use Case B.6, Discover Data or Products
	Use Case Goal
	A user of WIS finds available WMO data or products that he wants to receive.

	Actors
	Data Searcher

	Pre-Conditions
	(1) The DAR Metadata Catalogue is accessible for browsing or searching 
(2) The GISC infrastructure provides a unified catalogue view to the user (i.e., the catalogue is logically centralized although physically distributed) 

	Post-Conditions
	The Data Searcher has information needed to select relevant data or products.

	Normal Flow
	The Data Searcher discovers available WMO data and products by browsing the DAR Metadata Catalogue or by searching the DAR Metadata Catalogue using discovery concepts such as subject keywords, geographic extent, and temporal range. As a result of his browsing or searching, the Data Searcher gets a relevance-ordered list of data and products including "data or product metadata" such as data origin, data type, generation date, availability, and use constraints, among other characteristics.

	Notes and Issues
	At this point in WIS system design, multiple methods can be envisioned for logically centralizing the physically distributed DAR Metadata Catalogue.

	Last Updated
	30 Oct 2007

	Last Updated By
	Eliot Christian


Use Case B.7, Ad Hoc Request for Data or Product ("Pull")
	Use Case Goal
	A user of WIS requests WMO data or product on an ad hoc basis

	Actors
	User of WIS
WIS Centre

	Pre-Conditions
	(1) The desired data or product has been identified by the user of WIS

(2) The user of WIS has been authenticated and authorized to retrieve the desired data or product from the WIS centre
(3) Delivery is achievable through one of the supported mechanisms for the transmission of the desired data or product, and within the published service level commitment of the WIS centre

	Post-Conditions
	Data or product is readied for delivery to the user of WIS according to the service level commitment of the WIS centre

	Normal Flow
	Once the user has identified the desired data or product, he requests delivery on a one-time basis.  (Use Case B.8 covers the alternate choice, recurring delivery.)  The WIS Centre authenticates the user and checks authorization for delivery of the product according to the user's role.  The WIS centre then sets up delivery through any of a broad range of online and offline options (delivery options are described in Use Case B.9).
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Use Case B.8, Subscribe to Data or Product ("Push")
	Use Case Goal
	A user of WIS can subscribe to receive data or products on a recurring basis

	Actors
	User of WIS
WIS Centre

	Pre-Conditions
	(1) The desired data or product has been identified by the user of WIS

(2) The user of WIS has been authenticated and authorized to retrieve the desired data or product from the WIS centre

(3) Delivery is achievable through one of the supported mechanisms for the transmission of the desired data or product, and within the published service level commitment of the WIS centre

	Post-Conditions
	Data or product is readied for delivery to the user of WIS according to the service level commitment of the WIS centre

	Normal Flow
	Once the user has identified the desired data or product, he requests to subscribe to receive the data or products on a recurring basis.  (Use Case B.7 covers the alternate choice, one-time delivery.)  The WIS Centre authenticates the user, checks authorization for delivery of the product according to the user's role.  The WIS centre then sets up delivery through any of a broad range of online and offline options (described in Use Case B.9). As necessary, the WIS Centre updates the Dissemination Metadata associated with the subscription (Use Case B.10).
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Use Case B.9, Download Data or Product from WIS Centre
	Use Case Goal
	A user of WIS receives from a WIS Centre, on an ad hoc or subscription basis, data or products transmitted as files

	Actors
	User of WIS
WIS Centre

	Pre-Conditions
	(1) Data or product is ready for delivery to the authenticated and authorized user, as requested through one of the supported transmission mechanisms and according to the service level commitment of the WIS centre

(2) For subscription delivery, the WIS Centre has access to subscription information in the Dissemination Metadata Catalogue (see Use Case B.10)

	Post-Conditions
	Selected data or products are received by the user of WIS

	Normal Flow
	The WIS Centre sends files containing the requested data or products, using an appropriate transmission method as indicated in the associated subscription information accessible through the Dissemination Metadata Catalogue.  Typically, the transmission is accomplished using GTS or a file transfer method available over the Internet, such as HTTP, OpenDap, FTP, SFTP, GFTP, email, etc).  In any case, transmission must be efficient and reliable (checksum and error recovery mechanisms are required at minimum).
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Use Case B.10, Provide Dissemination Metadata
	Use Case Goal
	Metadata concerning delivery specifics of subscription(s) to data and products from a DCPC or GISC are created or updated in the Dissemination Metadata Catalogue

	Actors
	Subscription Registrar (NC or DCPC)
Dissemination Catalogue Publisher  (DCPC or GISC)

	Pre-Conditions
	(1) The Subscription Registrar is authorized to update the Dissemination Metadata Catalogue for the given subscription(s)
(2) The Subscription Registrar has the necessary information and the ability to update the Dissemination Metadata Catalogue for the given subscription(s)
(3) The Dissemination Catalogue Publisher supports facilities for authorized Subscription Registrars to update the metadata for the given subscription(s)

	Post-Conditions
	The Dissemination Metadata Catalogue has changes made by the Subscription Registrar

	Normal Flow
	The authorized Subscription Registrar uses a facility supported by the Dissemination Metadata Catalogue Publisher to update the Dissemination Metadata Catalogue for the given subscription(s).  Typically, two kinds of maintenance facilities are supported.  One is a file upload facility for "batch" updating (add, replace, or delete metadata records treated as separate files). The other is an online form for changing metadata records treated as entries in the Dissemination Metadata Catalogue (add, change, or delete of elements in a record as well as whole records).  The Dissemination Metadata Catalogue Publisher maintains the updated Dissemination Metadata Catalogue as a reference resource accessible as part of a logically centralized but physically distributed catalogue across WIS centres.

	Notes and Issues
	At this point in WIS system design, it is has yet to be defined how each Dissemination Metadata Catalogue Publisher will communicate changes to each physically distributed part of the logically centralized Dissemination Metadata Catalogue.
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Use Case B.11, Report Quality of Service across WIS Centres

	Use Case Goal
	Managers of WIS Centres receive performance reports of operations against agreed quality of service indicators

	Actors
	WIS Centre Managers

	Pre-Conditions
	(1) Measurable quality of service indicators are agreed 

(2) Schedule of reporting and specifics of reporting formats are agreed

	Post-Conditions
	WIS Centre managers have performance information needed to manage WIS operations across the range of GISC and DCPC services

	Normal Flow
	On a schedule as mutually agreed, all WIS Centre managers send performance reports of operations against agreed quality of service indicators. 

	Notes and Issues
	It can be anticipated that WIS will eventually have agreements that address quality of service requirements.  These should include data and network security as well as performance and reliability.  Such agreements might be formalized into WIS standards, and perhaps Technical Specifications.  Or, a looser set of conventions may simply document the variety of service level expectations reported across communities of WIS end-users.
 

Although not yet addressed in WIS system design, performance reports can be generated efficiently by having each WIS Centre upload its reports to a single analysis site within a fixed time window.
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APPENDIX C – WIS Requirement Citations

The following entries provide a short statement of each relevant WIS Requirement, summarized from the full citation available at the given reference.
C.1.01 [Cg-XIV-3.1.2] WIS should be used for the collection and sharing of information for all WMO and related international programmes.
C.1.02 [Cg-XIV-3.1.2] WIS should provide a flexible and extensible structure that would allow the participating centres to enhance their capabilities as their national and international responsibilities grew.
C.1.03 [Cg-XIV-3.1.2] WIS should build upon the most successful components of existing WMO information systems in an evolutionary process.
C.1.04 [Cg-XIV-3.1.2] WIS development should pay special attention to a smooth and coordinated transition.
C.1.05 [Cg-XIV-3.1.2] The basis for the core communication network should be the present communication links used within the World Weather Watch (WWW) for the high priority real-time data.
C.1.06 [Cg-XIV-3.1.2] WIS should utilize international industry standards for protocols, hardware and software.
C.1.07 [Cg-XIV-3.1.2] WIS should serve all WMO programmes.
C.1.08 [ITT-FWIS(04)] A widely available and electronic (on-line) catalogue, including the necessary metadata information, of all meteorological and related data for exchange to support WMO Programmes is required
C.1.09 [ITT-FWIS(04)] There is a need to rapidly access and integrate real-time and non-real-time (archive) data sets to better interpret weather events in a climatologic context.
C.1.10 [ITT-FWIS(04)] There is a need to identify and utilize the potential of data from observation sites established by one Programme to meet the requirements of other Programmes.
C.1.11 [ITT-FWIS(04)] There is a need to harmonize data formats, transmission standards, archiving and distribution mechanisms to better support inter-disciplinary use of data and products.
C.1.12 [ITT-FWIS(04)] Standard practices for the definition, collection, electronic archival and exchange of metadata, both high-level and detailed, especially for stations and instruments, are needed.
C.1.13 [Cg-XV-3.1.2] WIS should provide routine collection and dissemination service for time-critical and operation-critical data and products (based on “push” mechanisms, including multicast and broadcast over dedicated telecommunications).
C.1.14 [Cg-XV-3.1.2] WIS should provide timely delivery service for data and products (based on delayed mode “push” mechanism, over both dedicated telecommunications and public Internet).
C.1.15 [Cg-XV-3.1.2] WIS should provide Data Discovery, Access and Retrieval service (based on request/reply “pull” mechanism, over public Internet).
C.1.16 [ITT-FWIS(04)] FWIS should be: Reliable; Cost effective and affordable for developing as well as developed Members; Technologically sustainable and appropriate to local expertise; Modular and scalable; Flexible and extensible - able to adjust to changing requirements and allow dissemination of products from diverse data sources and allow participants to collaborate at levels appropriate to their responsibilities and budgetary resources.
C.1.17 [ITT-FWIS(04)] FWIS should also support: Different user groups and access policies, such as WMO Resolutions 25 and 40; Data as well as network security; Integration of diverse datasets.
C.1.18a [ITT-FWIS(04)] Commonality to all WMO Programmes supporting a variety of data types.
C.1.18b [CBS-Ext.(06)-7.8] Support of real and non-real time data sets.
C.1.19 [CBS-Ext.(06)-7.8] Support of routine dissemination as well as request/reply mechanisms for all data and products.
C.1.20 [ITT-FWIS(04)] Support of various communication protocols for data transmission matching exchange requirements, from e-mail and GTS procedures to emerging Internet standards like Web- and Grid-Services.
C.1.21 [ITT-FWIS(04)] Use of different types of communication links as available, appropriate and cost effective, including dedicated links and networks, e.g., GTS, satellites and Internet.
C.1.22 [ITT-FWIS(04)] Use of off-the-shelf hardware and software components.
C.1.23 [Cg-XV-3.1.2] A virtual all hazards network within WIS is envisioned to enhance the effective exchange of high priority detection data and information such as warnings.
C.1.24 [Cg-XV-3.1.2] International standards, in particular the 19100 ISO series of geographic information standards, are to be used for defining, describing, exchanging and managing information within WIS. Version 1.0 of the WMO core metadata profile of the ISO metadata standard is useful for description of data exchanged by all WMO Programmes.
C.1.25 [Cg-XV-3.1.2] The WMO Integrated Global Data Dissemination Service (IGDDS) is one component of the WIS, supporting exchange of space-based observation data and products for WMO Programmes.
C.1.26 [ICG-WIS(05)-Milestones] Participate in monitoring the performance of the system.
C.2.01 [CBS-Ext.(06)-7.8] Maintain and provide access to a catalogue of all WMO data, products and services, and synchronise with other GISCs.
C.2.02 [CBS-Ext.(06)-7.8] Receive observations intended for global exchange from NCs and DCPCs within their area of responsibility (In this context "observation" is understand as any data in the GTS)
C.2.03 [CBS-Ext.(06)-7.8] Exchange information intended for global exchange with other GISCs
C.2.03b [CBS-Ext.(06)-7.8] Disseminate, within its area of responsibility, the data and products agreed by WMO for global exchange
C.2.04 [ICG-WIS(05)-Milestones] [GISCs] Hold the entire set of data and products agreed by WMO for routine global exchange for at least 24 hours and make it available via WMO request/reply (”Pull”) mechanisms
C.2.05 [CBS-Ext.(06)-7.8] GISC synchronisation and backup: GISC has to provide coordination functions with other GISCs and mutual backup service.
C.3.01 [ICG-WIS(05)-Milestones] [DCPCs] Collect information intended for dissemination to NCs within its area of responsibility (i.e. regional collection)
C.3.02 [CBS-Ext.(06)-7.8] [DCPCs] Collect programme-specific data and products.
C.3.03a [CBS-Ext.(06)-7.8] [DCPCs] Produce regional or specialized data and products
C.3.03b [CBS-Ext.(06)-7.8] [DCPCs] “Push” information intended for global exchange to their associated GISC
C.3.04 [CBS-Ext.(06)-7.8] [DCPCs] Disseminate information intended for regional exchange
C.3.05 [CBS-Ext.(06)-7.8] [DCPCs] Support access to their products via request/reply (”Pull”) mechanisms
C.3.06 [CBS-Ext.(06)-7.8] [DCPCs] Maintain data, product & service catalogues in a WMO-agreed standard format and facilitate access to this catalogue
C.3.07 [ICG-WIS(05)-Milestones] [DCPCs] Ensure that they have procedures and arrangements in place to provide swift recovery or backup of their essential services in the event of an outage (due to, for example, fire or a natural disaster)
C.4.01 [ICG-WIS(05)-Milestones] [NCs] Collect national observational data
C.4.02 [ICG-WIS(05)-Milestones] [NCs] “Push” data intended for global dissemination to the associated GISC (possibly via a DCPC)
C.4.03 [ICG-WIS(05)-Milestones] [NCs] Collect, generate and disseminate products for national use
C.4.04 [ICG-WIS(05)-Milestones] [NCs] Participate in monitoring the performance of the system
C.4.05 [ICG-WIS(05)-Milestones] [NCs] Authorize their national users to access WIS, as appropriate (A user in this scope can be also a whole national organisation)
C.5.01 [Cg-XV-3.1.2] WIS must play a core role in GEOSS as an essential WMO contribution with respect to weather, water and climate data and products.
C.5.02 [Cg-XV-9.2] WIS is a GEOSS component, along with other relevant WMO components: WWW GOS and GDPFS, GAW, GTS, WHYCOS, GTN-H, and co-sponsored systems, e.g. GCOS, GOOS and GTOS.
C.5.03 [Cg-XV-9.2] WIS will make available all WMO essential data as defined in WMO Resolution 40 through GEOSS interoperable arrangements.
C.5.04 [GEOSS-Plan] GEOSS interoperable arrangements define how WIS components interface with other components of the GEOSS architecture.
C.5.05 [GEOSS-Plan] For WIS observations and products contributed with GEOSS, there is a need to facilitate their recording and storage in clearly defined formats.
C.5.06 [GEOSS-Plan] For WIS observations and products contributed with GEOSS, there is a need to facilitate metadata and quality indications to enable search, retrieval, and archiving as accessible data sets.
C.5.07 [GEOSS-Plan] In common with GEOSS, WIS will draw on existing Spatial Data Infrastructure (SDI) components as institutional and technical precedents in areas such as geodetic reference frames, common geographic data, and standard protocols.
C.5.08 [GEOSS-Plan] WIS contributions to GEOSS are to be catalogued in a publicly accessible, network-distributed clearinghouse maintained collectively under GEOSS.
C.5.09 [GEOSS-Plan] The catalogue of contributions to GEOSS, including WIS, is subject to GEOSS interoperability specifications, including the standard search service and geospatial services.
C.5.10 [GEOSS-Plan-Ref] WIS data and services contributions to GEOSS are to be catalogued with sufficient metadata information so that users can find what they need and gain access as appropriate.
C.5.11 [GEOSS-Plan-Ref] Users searching WIS contributions through GEOSS Clearinghouse catalogues will find descriptions of WIS and other contributed WMO components, leading directly to whatever information is needed to access the specific data or service in a harmonized way. Data resources can be fully described in context, and data access can be facilitated through descriptions of other useful analysis tools, user guides, data policies, and services.
C.5.12 [GEOSS-Plan-Ref] Interoperability, refers to the ability of applications to operate across otherwise incompatible systems. In order for interoperability to be broad and sustainable, fewer arrangements, each accommodating many systems, are preferred over many arrangements each accommodating a few systems. Interoperability should focus on interfaces, defining only how system components interface with each other and thereby minimizing any impact on affected systems other than interfaces to the shared architecture.
C.5.13 [GEOSS-Plan-Ref] Interoperability arrangements must be based on non-proprietary, open standards, and profiles must be specified when standards are not sufficiently specific. Rather than defining new specifications, GEOSS should adopt standard specifications agreed upon voluntarily and by consensus, with preference given to formal international standards such as ISO. All interface implementations should be specified in a platform-independent manner, and verified through interoperability testing and public demonstrations.
C.5.14 [GEOSS-Plan-Ref] GEOSS interoperability arrangements are to be based on the view of complex systems as assemblies of components that interoperate primarily by passing structured messages over network communication services. By expressing interface interoperability specifications as standard service definitions, GEOSS system interfaces assure verifiable and scaleable interoperability, whether among components within a complex system or among discrete systems.
C.5.15 [GEOSS-Plan-Ref] Interoperability does not require that all participating systems use the same data format. Rather, it is only necessary that participating systems provide a precise definition of their data formats and how the data is accessed through a service definition. (These descriptions of access to data are called ‘services metadata’.)
C.5.16 [GEOSS-Plan-Ref] GEOSS service definitions are to specify precisely the syntax and semantics of all data elements exchanged at the service interface, and fully describe how systems interact at the interface. At present, the systems interoperating in GEOSS should use any one of four open standard ways to describe service interfaces: CORBA, Common Object Request Broker Architecture; WSDL, Web Services Definition Language; ebXML, electronic business Extensible Markup Language, or UML, Unified Modeling Language.
C.5.17 [GEOSS-Plan-Ref] Systems interoperating in GEOSS agree to avoid non-standard data syntaxes in favor of well known and precisely defined syntaxes. The international standard ASN.1 (Abstract Syntax Notation) and the industry standard XML (Extensible Markup Language) are examples of robust and generalized data syntaxes, and these are themselves inter convertible.
C.5.18 [GEOSS-Plan-Ref] The semantics of shared data elements so that any system designer can determine in a precise way the exact meaning of data occurring at service interfaces between components. The standard ISO/IEC 11179, Information Technology Metadata Registries, provides guidance on representing data semantics in a common registry.
C.5.19 [GEOSS-Plan-Ref] Interoperability at the GEOSS catalogue search service uses the ISO 23950 Protocol for Information Search and Retrieval. This search service is interoperable with the broadest range of information resources and services, including libraries and information services worldwide as well as SDI Clearinghouse catalogues. This standard search service also has demonstrated interoperability with services metadata registries using either an ebXML metadata model or UDDI (Universal Description, Discovery, and Integration).
C.5.20 [GEOSS-Plan-Ref] Resources and services that include references to specific places on the Earth should use ISO standards covering documentation, representation, and place codes.
C.5.21 [GEOSS-Plan-Ref] The ISO 19115: Geographic Information – Metadata standard facilitates the exchange and integration of data and information by giving a standard description of the identification, extent, quality, spatial and temporal scheme, spatial reference and distribution specifics of geospatial data.
APPENDIX D– List of Abbreviations
Cg


World Meteorological Congress

CBS


Commission for Basic Systems

DAR


Discovery, Access and Retrieval

DCPC


Data Collection or Production Centre

ECMWF

European Centre for Medium Range Weather Forecasts

GEO


Group on Earth Observation

GDPFS


Global Data Processing and Forecast System

GEOSS


Global Earth Observations System of Systems

GISC


Global Information System Centre

GOS


Global Observing Systems

GTS


Global Telecommunication System

ICAO


International Civil Aviation Organisation

ICG-WIS

Inter-Commission Coordination Group on WMO Information System

IGDDS


Integrated Global Data Distribution System

IMTN


Improved Main Telecommunication Network

ISS


Information Systems and Services (Division of World Weather Watch)

MTN


Main Telecommunication Network

NC


National Centre

NMC


National Meteorological Centre

NMHS


National Meteorological and Hydrological Service

RM-ODP

Reference Model for Open Distributed Processing (ISO/IEC 10746)
RTH


Regional Telecommunication Hub

SDI


Spatial Data Infrastructure

SOA


Service Oriented Architecture

TCP/IP 


Transmission Control Protocol / Internet Protocol

V-GISC


Virtual Global Information System Centre

WIGOS


WMO Integrated Global Observation Systems

WIS


WMO Information System

WMC


World Meteorological Centre

WMO


World Meteorological Organization

WWW


World Weather Watch (Programme of World Meteorological Organization)
APPENDIX E – Glossary of Terms

broadcast: a type of telecommunications wherein clients only receive on a one-way connection and sessions are initiated by the host server

client-server: a type of telecommunications wherein a server is always listening for a client to initiate a session and the clients do some processing while servers do most of the processing
communications-centric: focused primarily on managing communications aspects of a system

data-centric: focused primarily on managing the data aspects of a system

Discovery, Access and Retrieval metadata: catalogue records describing available data and products and how these may be retrieved

dissemination metadata: records describing the schedule and the means by which data and products are to be delivered to subscribers

file transfer: a telecommunications procedure wherein a file is sent directly to its destination in one session

interoperability: the ability to perform a task that spans discrete system components implemented with information and communications technology

interoperable interface: a connection between system components that is designed to enable operation with components developed separately

metadata: records containing various characteristics associated with a data or product

network-centric orientation: interfaces are seen as active points of contact on networks, where structured messages are communicated between distinct system components

peer-to-peer: a type of telecommunications wherein both ends must listen and either can initiate a session, and processing responsibilities can be fully distributed 

publish-subscribe: a telecommunications procedure wherein a publishing host delivers information directly or provides a cue used by subscribers to fetch the information

pull: the receiver initiates the transmission, and the transmitter provides data to the receiver only as it is read

push: the transmitter initiates the transmission, and continuously notifies the receiver whenever new data is available 

real-time: provision of information quickly enough to enable reaction during a given process 

request-response: a telecommunications procedure wherein a session may have multiple dialogues consisting of requests answered by responses

service level: the common understanding between a provider and a user concerning measurable attributes of the service provided, such as availability, performance, etc.

Service Oriented Architecture: a discipline for building software systems, derived from distributed computing and modular programming techniques, and focused on defining the interfaces between communicating software components that provide distinct functions 

store-and-forward: a telecommunications procedure wherein a file is sent to an intermediate destination and then forwarded to the final destination 

terminal-host: a type of telecommunications wherein a terminal is always connected to the host computer and the host computer performs almost all of the processing 

Use Case: description of how a goal is achieved through interactions between external actors and particular parts of the system being designed
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Terms for Telecommunications Interfaces


Communication roles at an interface


 terminal-host: a terminal is always connected �to the host computer; the host performs processing 


 client-server: a server is always listening for a client to initiate a session; clients do some processing but servers do most 


 peer-to-peer: both ends must listen and either can initiate a session; processing responsibilities can be fully distributed 


 broadcast: clients only receive on a one-way connection; sessions are initiated by host server


Handling a session at an interface


 file transfer: a file is sent directly to its destination in one session


 store-and-forward: a file is sent to an intermediate destination and forwarded to the final destination 


 request-response: a session may have multiple dialogues, with requests answered by responses


 publish-subscribe: a publishing host delivers information directly or provides a cue used by subscribers to fetch the information  





Downloading files: �from GISC to DCPC, NC, or user; from DCPC or NC to user;


from NC to user





Uploading files: �from user to NC or DCPC; �from NC to DCPC or GISC; �from DCPC to GISC





Functions transform the Inputs into Outputs in accordance with the Controls and making use of the Mechanisms








Mechanism





defines how the Function carries out the transformation





identifies the resources/facilities that are used by the Function (e.g. humans, computers...)





the result of the transformation carried out by the Function�





source data which is transformed by the Function�





Control





Output





Input





Function





GISCs


DCPCs


NCs�


Users





National Centres (NCs)





Data Collection or Production Centres (DCPCs)





Global Information System Centres (GISCs) 





Data and Product Users
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