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	Summary and purpose of document

This document discusses data communication related issues for GTS-WIS development and implementation.


1. Background
Three main documents on the WMO Information System (WIS) have been produced by WMO:

1. WIS Project Plan

2. WIS Compliance Specifications 

3. WIS User Requirements

The Terms of Reference for ET-CTS contain many WIS related items. The terms of reference are:
(a) Develop recommended practices and technical guidance material for data communication techniques and procedures (GTS, WIS and Internet), including security aspects, with a view to ensuring efficient and safe operations of information systems, and inform Members of relevant developments in ITU and ISO;

(b) Review standard TCP/IP procedures and applications, including new developments (e.g. IPv6) that are relevant to WWW and other WMO Programme requirements, and develop recommended practices;

(c) Review and develop updates to recommended practices for data-communication and data access procedures, including OPeNDAP, NetCDF and HDF, as well as consolidation of the file naming convention for operational routeing and distribution;

(d) Develop the organization and design principles for the WIS data communication structure, and coordinate related pilot projects;

(e) Review and propose updates to the organization and design principles for the GTS to take the best benefits of ICT development, especially as regards its smooth evolution towards the core communication component of WIS;

(f) Provide guidance on technical, operational and administrative/financial aspects of data communication services for WIS implementation, especially for the GTS -WIS at the global, regional and national levels, including dedicated and public services (e.g. satellite-based telecommunications, managed data-communication network services, the Internet);

(g) Review current and anticipated data-communication and information system requirements of the WWW and other WMO Programmes.

(h) To further develop the WIS-GTS data-communication structure and consider how to improve global exchange of high priority data and products in support of a virtual all hazards network within the WIS-GTS;

(i) To keep abreast of IPv6 developments;

(j) To pursue the development/update of guidance material for the use of the Internet with minimized operational and security risks, and for the use of adequate ICT for NMHSs of developing countries;

(k) To continue to keep abreast of VPN developments and to update and refine accordingly the guidance documentation;

(l)To consider the full implications of the introduction of MPLS, and to review the exchange and routing mechanisms for messages and files on the GTS in the light of the new capabilities of any-to any connectivity, with a view to WIS and with a view to improving exchange of high priority data and products in support of a virtual all hazards network within the WIS-GTS.
The ET-CTS objectives are:

To consider the full implications of the introduction of MPLS, and to review the exchange and routeing mechanisms for messages and files on the GTS in the light of the new capabilities of any-to-any connectivity, with a view to WIS and with a view to improving exchange of high priority data and products in support of a virtual all hazards network within the WIS-GTS.
To further develop the WIS-GTS data-communication structure and consider how to improve global exchange of high priority data and products in support of a virtual all hazards network within the WIS-GTS; 
Also relevant are the WIS tasks from the WIS project plan (section 5.3) which are at Appendix A. Those task for which ET-CTS is “the leader” are highlighted.

And from the WIS Project Plan:

WMO’s fifteenth Congress (Cg-XV) was held in May 2007. Congress emphasized that the WIS implementation should build upon existing WMO information systems in a smooth and evolutionary process.  It agreed that the WIS implementation plan has two parts that would be developed in parallel:

Part A: the continued consolidation and further improvements of the GTS for time-critical and operation-critical data, including its extension to meet operational requirements of WMO Programmes in addition to the World Weather Watch (including improved management of services);

Part B:  an extension of the information services through flexible data discovery, access and retrieval services to authorized users, as well as flexible timely delivery services.

Congress emphasized that, in implementing Part A of the WIS implementation plan, highest priority should be given to overcoming the persisting shortcomings in the current GTS implementation.
In summary it appears that ET-CTS is responsible for, or at least a key contributor to, many WIS-GTS tasks.

2. WIS Requirements

Once the various WIS prototypes are completed and evaluated a “Manual on WIS” equivalent to the “Manual on the GTS” is required before the development of production systems can begin.

It appears from the WIS Project Plan that this is due by the end of 2008.
Many of these subjects are communications related so will ET-CTS have input into them or be responsible for writing them?

The WIS Compliance document lists 15 technical specifications. Will ET-CTS be required to provide some of these specifications?
	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


The communications related requirements of WIS include:
1. Single core MPLS network 

2. Integration of Internet into GTS-WIS for backup and high volume data deliveries

3. Data flows that minimize the number of intermediate nodes for speed and reliability. 

4. Standard for the exchange (and synchronization) of operational data between GISCs

5. Standard for the synchronization of metadata between GISCs

6. Data priority scheme and other standards to meet 2 minute real-time data delivery requirement

7. Data Exchange methods

8. Methods and rules for updating metadata.

9. Performance metrics for WIS software as well as for network.

10. WIS Request/Reply method

11. User registration and authentication

12. Standards for access to key data types – eg model data.

13.  etc etc

3. SIMDAT and WIS 
The most advanced WIS prototype is SIMDAT which has where necessary developed its own standards for many of these issues. One option is to adopt the SIMDAT standards for various components and to define them in a Manual on WIS. Is this being considered and if so what is the review process?
According to the WIS timeline the date to “Implement First Operational GISC & DCPC” is Monday 14th December 2009. I assume this is referring to SIMDAT (?). The logical extension of this is that whatever method SIMDAT adopts in areas that WMO has not defined for WIS will eventually become the standard and be included in the Manual on WIS.
4. Data and WIS

Without countries making more data available to WIS than is currently available on the GTS there is little incentive for many national centres to use WIS. Similarly access to data needs to be simplified. These are two significant challenges.

5. Overcoming the persistent shortcomings of the GTS

A fundamental question is whether or not it is technically possible or desirable to continue to develop the GTS. The alternative is to build WIS separate to the GTS with only a simple interface and gradually phase out the GTS.

GTS shortcomings include:

1. High total running cost

2. Lack of direct connectivity.

3. Lack of bandwidth and difficulties in directing some data via the Internet.

4. Not ideally suited to delivery of time critical data

5. Lack of performance standards and automatic monitoring at the application level

6. Difficulty in discovering available data
7. Difficulty in organizing traffic particularly between non-adjacent centres.

8. Difficulties in accessing some operationally important data in a standard manner – eg model data.

9. Access to non-operational data

10. Slow in responding to changing user requirements and technical developments.

The introduction of a single core MPLS network will assist with issues 1, 2 and possibly 4. However the administrative and other difficulties in moving to a single network are considerable.
The GTS will not be truly suitable for time critical data unless there is a major network redesign that reduces the number of intermediate nodes and introduces performance standards. Even WIS with up to ten GISCs will not be ideal for time critical data.

Simple performance monitoring (point 5) can easily be defined for the GTS but it would take time to implement in all the GTS nodes. This should at least be defined for the WIS GISCs.

Difficulties in discovering and organizing data (points 6 and 7) will not easily be overcome before WIS. Even after WIS it is highly likely that national centres will have difficulties organizing data delivery – for example small national centres just want to receive all operational data for their area of interest and I doubt this sort of requirement will be supported by WIS for the foreseeable future.

Access to model data (point 8) could be achieved by implementing OPeNDAP but seems very unlikely. Even under WIS there is no inbuilt standard access method for model data.

Access to non-operational data is not possible in the current GTS. WIS should improve this.

The slowness of the GTS to evolve (Point 10) is exemplified by the fact that the current GTS does not allow lower case characters, requires text lines to be only up to 69 characters long and requires each line to end in two carriage returns and a line feed. These are old teleprinter standards that are hardly a good basis for WIS. Previous attempts to remove these limitations have been rejected
 Appendix A: WIS Tasks extracted from WIS Project Plan
	Task Group
	Task Identifier
	Task area or activity
	Leader
	Risk
	Priority

	Implement 

Part A of WIS
	5.3.3
	Facilitate the continued evolution of the GTS and extension of GTS to address all programmes’ relevant needs.
	
	
	

	
	5.3.3.1
	Coordinate activities facilitating the evolution of the GTS.
	Chair ICT-ISS
	Moderate
	Essential

	
	5.3.3.2
	Coordinate GTS/WIS development with RTH representatives through ET GTS-WIS OI (ET-OI)
	Co-Chairs ET-OI
	High
	Essential

	
	5.3.3.3
	Explore alternative communication techniques and structures through the ET-CTS, including sharing of members’ expertise.
	Co-Chairs ET-CTS
	High
	Essential

	
	5.3.3.4
	Continuously improve the MTN though the activities of the IMTN project.
	Co-Chairs ET-CTS
	Moderate
	Essential

	
	5.3.3.5
	Explore the use of VPN technology through VPN Pilot Project in Region II & V and assist other regions in implementing such technology.
	WIS/GTS Coordinator RA II and ISS Coordinator RA V
	Low
	High

	Develop Regulatory Documents
	5.3.4
	Work with relevant expert teams to develop documentation, guidance and procedures for WIS centres and activities.
	
	
	

	
	5.3.4.1
	Document Governance procedures for incorporating new GISC, DCPC & NC into WIS
	WIS Project Manager
	Low
	Essential

	
	5.3.4.2
	Develop and document GISC, DCPC & NC Technical Specifications 
	WIS Project Manager
	Moderate
	Essential

	
	5.3.4.3
	Develop and publish relevant guidelines on WIS
	Co-Chairs ET-CTS
	Moderate
	Essential

	
	5.3.4.4
	Review WMO Technical Regulations, Manuals and Guidelines to incorporate WIS
	Chair CBS Management Group
	Low
	Medium

	Implement 

Part B of WIS
	5.3.5
	Facilitate the implementation of the new WIS functionality
	
	
	

	
	5.3.5.1
	Develop, publish and facilitate the use of a WMO core metadata profile of ISO 19115
	Chair IPET-MI
	High
	Essential

	
	5.3.5.2
	Develop and Implement GISCs
	GISC Co-Chair ET-WISC
	High
	Essential

	
	5.3.5.3
	Develop and Implement DCPCs
	DCPC Co-Chair ET-WISC
	Moderate
	Essential

	
	5.3.5.4
	Develop and Implement WIS components of NCs
	Chair ICT ISS
	High
	Essential

	Coordinate & enable Interoperability 
	
	Work with other programme implementation projects identified as a key element of WIS or having a dependency on WIS.
	
	
	

	
	5.3.6
	Coordinate WIS implementation with IGDDS implementation
	WIS Project Manager
	High
	Essential

	
	5.3.7
	Coordinate WIGOS development and implementation with WIS implementation.
	Co-Chairs ET-CTS
	Moderate
	Essential

	
	5.3.8
	Coordinate WIS activities with GEO and facilitate WMO’s contribution of WIS to GEOSS
	WIS Project Manager
	Low
	High


