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	Summary and Purpose of Document
This document provides background to the use of standards in the context of WIS and includes summary list of standards identified in the WIS compliance specifications and related data management documents.




ACTION PROPOSED


The meeting is invited to take note of this report and to consider the issues and recommendations within.
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1. Background

1.1. WIS aims to continue development of the World Weather Watch core communication and data management system, the Global Telecommunications System (GTS), and to improve information sharing and discovery across all information systems of all WMO programmes so that they behave as one WMO Information System. This document presents materials intended to help in understanding the role of standards and interoperability within WIS.

2. Interoperability

2.1. There is a wide range of ways to share information across systems effectively. At one end of the spectrum lie approaches that integrate systems to function as one. As we learned with the GTS, this does not mean everyone has to do everything in the same way.  Centres were able to develop their own systems with common types of interfaces and data representation (such as message headers, file names and codes), yet still functioning internally in very different ways. At the other end of the spectrum, information sharing can be enabled by simply creating agreements between centres on how to share just that information that needs to be shared. In this approach, it is usually beneficial to have fewer agreements covering most systems versus having many agreements accommodating a few systems each. The trend away from full integration to simpler interface agreements has largely been enabled by advances in technology, and driven by the need to reduce the total cost of development and maintenance.
2.2. The trend in the GTS is to focus on the interfaces, and thereby also to embrace Service Oriented Architecture (SOA) principles.
  The thrust of SOA is that interoperability should be based on interfaces between complex discreet systems. These interfaces make systems appear to each other as if they were the same. An analogy would be an international meeting where the translators only spoke English and their mother tongue. The relevant person would translate the speakers words to English, and the other translators would then pass this onto the audience. The translators are an interface between the meeting participants. Focusing on the interfaces minimizes any impact from system changes other than changes that affect those interfaces to the shared architecture.
2.3. No matter where on the interoperability spectrum WMO systems might lay, there are several challenges to maximizing interoperability and information sharing. In the context of WIS,  WMO is well placed to address these as follows:

2.3.1. Organisational – There is a need for frameworks and a collaborative culture in order to work together to reach consensus. WMO has very well developed frameworks and a collaborative culture between Members. However, one of the challenges for WMO is to enable more collaboration between programmes and between technical commissions.
2.3.2. Architectural – Different programmes of WMO have different driving factors to their systems and needs. Within WMO programmes, significant investment has been made in implementing systems to support the diverse needs and meet programmatic requirements.  In many cases, these needs and requirements do not correspond well across programmes. It would be a major effort and expense to create a single system that would address all needs of all programmes and such a system would likely be so complex that management and maintainability would take a very significant effort It is therefore important in the WMO solution to ensure that where effective programme related solutions have been implemented, these systems are made interoperable rather than integrated. That is, interoperability requirements need to be layered over existing systems with no detriment to their effectiveness. This applies equally to Members own needs and systems.
2.3.3. Technology – Many of WMO Members’ systems have been built to meet specific needs of individual programmes relevant to them. Although some systems have been developed to manage multi-programme needs, generally the infrastructure to support interoperability outside of specific programmes is not in place. Fortunately, the mechanism for technical reconciliation is in place through the ICG-WIS and expert teams and working groups within the WMO system.
2.4. Many of the underpinnings of interoperability come from the field of communication. Interoperability of services follows concepts similar to interoperability of information, and it is quite clear that adopting widely used standards is more effective than many small agreements. Although the choice of particular standards is often a matter for experts to decide among themselves, certain standards are broadly applicable. These include ASN.1 and XML for syntax, ISO23950 for search, ISO19115 for metadata, and ISO3166 for place codes. Consideration is also being given to emerging standards from groups such as the Open Geospatial Consortium (OGC). Expert advice and our own experience suggests that choosing which standards should apply to WMO works best when based on requirements as they become known. New requirements are referred to the relevant coordinating bodies so that, in collaboration with the relevant CBS expert teams, these bodies can determine which standards should be applied.

2.5. As noted above, the trend in the GTS has been for centres to make the same as other centres only those components where there is an pressing need to be the same (e.g., for connection purposes or joint information handling). This trend is consistent with industry best practices, and has been designed into WIS. This is evident in that compliance with WIS, from a functional point of view, needs to take place almost exclusively at interfaces between discrete systems. These are described in detail in the “WIS Compliance Specifications of GISC, DCPC, and NC”.
 The following two sections summarize those specifications that have been identified as the preferred standards for particular requirements. The first concerns WIS compliance for information discovery and exchange, and the second addresses standards dealing with information management. It is important to note that there are many other standards available that could be useful to meet Members needs, and those listed here should not be treated as limiting the use of other standards wherever needed and agreed to.
3. Standards from WIS Requirements
3.1. The WIS Compliance Specifications have identified 15 technical specifications necessary for interoperability. These technical specifications each list applicable standards necessary to provide the required interoperability effectively. The identification of each standard is only specific to the specification which refers to it and does not imply the standard must be used or cannot be used for other components. These are summarised in Table 1, along with the relevant technical specifications that refer to the standard.
3.2. Note that in the table below some standards are still to be determined. The initial host of the service and relevant experts will play a key role in determining the appropriate standards.

	Standard and [Source]
	Referring WIS Technical Specifications

	ISO 19115 (WMO Profile)
	1, Uploading of Metadata for Data and products

8, DAR Catalogue Search and Retrieval

9, Consolidated View of Distributed DAR Metadata Catalogues

	ISO 23950  including GEO Profile and SRU (Search and Retrieve via URL)
	8, DAR Catalogue Search and Retrieval

9, Consolidated View of Distributed DAR Metadata Catalogues

	ISO standards for references to specific places on the Earth (Actual standards will be agreed on collaboratively as a part of the initial implementations)
	4, Maintenance of User Identification and Role Information

5, Consolidated View of Distributed Identification and Role Information

8, DAR Catalogue Search and Retrieval

9, Consolidated View of Distributed DAR Metadata Catalogues

13, Maintenance of Dissemination Metadata

15, Reporting of Quality of Service

	WMO File Naming Convention
[GTS Manual, Vol. 1, Part II, Attachment II-15]
	1, Uploading of Metadata for Data and products

2, Uploading of Data and Products

10, Downloading Files via Dedicated Networks

11, Downloading Files via Non-dedicated Networks

	GTS Manual, Attachment I-3
[GTS Manual, Vol. 1, Part II Attachment I-3]
	3, Centralization of Globally Distributed Data

	GTS Manual, A.II-2 
	10, Downloading Files via Dedicated Networks

11, Downloading Files via Non-dedicated Networks

	WMO manual(s), specific to programmes other than the GTS 
	10, Downloading Files via Dedicated Networks

11, Downloading Files via Non-dedicated Networks

12, Downloading Files via Other Methods

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

	Authorization standards used by governments for user authorization software
	7, Authorization of a User Role

	Dissemination Metadata Standards for content and communications are TBD by host of Dissemination Metadata database
	13, Maintenance of Dissemination Metadata

	Standards for content and communications are TBD by hosts of reporting database
	15, Reporting of Quality of Service


4. Standards from related WMO requirements
4.1. Tables 5, 6 and 7 of Appendix G of the WIS Project and Implementation Plan
 describe the WMO Technical Regulations and Publications that form the framework for international collaboration. This ranges from the collection of data and creation of products through to the sharing of information and best practices for the functions of an NMHS. These Technical Regulations, Manuals and Guides describe all the relevant standards and practices as agreed by Members. Eventually, new standards and practices such as ISO19115 and ISO23950 identified by WIS will be included in these regulatory documents and Guides. 
4.2.  Just as WIS has identified the need for a standard for metadata and the use of ISO 19115, WMO Members have been investigating other emerging standards that can be adopted or adapted by Members. An example of this is the ISO 191xx series, which includes ISO 19115. The ISO 191xx series of geographic information standards concerns the information systems aspects of objects or phenomena that are directly or indirectly associated with a location relative to the Earth.  This standard specifies methods, tools and services for management of geographic information, including the definition, acquisition, analysis, access, presentation, and transfer of such data between different users, systems and locations. Developed by the ISO Technical Committee 211 (http://www.isotc211.org/), the ISO 191xx series comprise 51 projects for standardisation, 34 of which have been designated as ISO standards. .A goal of the ISO 191xx series standardization effort is to facilitate the interoperability of geographic information systems. This includes the ability to find information and processing tools when they are needed, independent of physical location, and to access, understand and use the information and tools, no matter what platform supports them, whether local or remote.  The ISO 191xx series is flexible in that the standards allow a large number of options that are then tailored to suit different applications. Many of these standards could be candidates to meet identified WIS requirements such as presentation of geographic data and metadata or discovery, access and processing services. 

4.3. The Manual on Codes contains the WMO international codes for representing weather, water and climate data and other related geophysical data. The CBS Expert Team on the Assessment of Data Representation Systems (ET-ADRS) is considering a proposal to apply a standard approach for data representation, which could lead to the development of a WMO core profile of the ISO 191xx series for data and metadata, encompassing the WMO core profile of the ISO metadata standard. The development of such a profile would facilitate the interoperability and data interchange between applications based on data representations systems/languages such as WMO codes (BUFR, CREX), XML, NetCDF and HDF.
5. Issues and Recommendations 
5.1. The meeting should note these standards and their role in WIS interoperability.
5.2. The meeting should note that any standards identified apply only to the stated functions and that there are many other standards that may be used effectively by Members to meet other requirements without adversely affecting the functionality of WIS or its interoperability.

5.3. The meeting should note that some standards associated with WIS will be determined through collaboration amongst those members that develop the first WIS components.
5.4. Over the years, WMO has successfully developed a framework for its functions that includes many standards and practices developed by our Members. However, as there are now many international standards that could address our needs, it is desirable that new needs consider adopting or adapting existing standards in preference to inventing our own solutions. 

�   This document draws in paricular on a concept level White Paper, "Interoperability Strategy, Concepts, Challenges and Recommendations". Prepared in 2003 for the development of the United States Federal Enterprise Architecture, this White Paper focused on seamless sharing of data across the various levels of government and diverse agencies in the US. It incorporates experience and best practices from over 200 major organisations, compiled and analysed by the Industry Advisory Council. Being a strategic paper, its principles still stand and many anticiapted enabling technologies discussed are now in place.


� ICG-WIS Paper - “Services Oriented Architecture Concepts Applied to Specific WMO Systems”, Doc 6.1, ICG-WIS Sep 2007.


� WMO Information System Compliance Specifications of GISC, DCPC, and NC (Version 1, Dec 2007) online at http://www.wmo.int/pages/prog/www/WIS-Web/RefDocuments.html 


� http://www.wmo.int/pages/prog/www/WIS-Web/documents/WIS-ProjectPlan-v0-6.doc 


� More detailed information on the ISO 191xx series is available from http://www.wmo.int/pages/prog/www/WDM/ET-ADRS-1/doc4-1_iso191xx.doc.





