Report on 3rd ESP

Gil Ross


Report to the IPTT on FWIS  and to the ET-IDM

on the

Third Earth Sciences Portal Meeting

June 8-9, 2004 
Geophysical Fluid Dynamics Laboratory, 
Princeton, New Jersey

Gil Ross
Met Office
Exeter, Devon U.K.
20th July 2004
Contents
1Report to the IPTT on FWIS  and to the ET-IDM  on the  Third Earth Sciences Portal Meeting  June 8-9, 2004  Geophysical Fluid Dynamics Laboratory,  Princeton, New Jersey  Gil Ross Met Office Exeter, Devon U.K. 20th July 2004


2Contents


3Executive Summary and Recommendations:


3Recommendations:


4Introduction


5Presentations, Day 1


51.
The Concept of the Future WMO Information System (FWIS)


52
GoMOOS and Others to Build a Regional Node for the IOOS


53
Discovery and Access Control in the NERC DataGrid


64
Enabling Parameter Discovery (EnParDis): Progress and Future Plans


65
Future Direction of NASA’s Global Change Master Directory


66
IPCC Data Plans and ESG’s IPCC Data Portal


67
NOMADS: Current and Future Steps


78
Development of a Grid-Portal for Linked Environments in Atmospheric Discovery (LEAD)


79
The Next Generation Storage Resource Broker – Discussion of New Features and Experiences with SRB V 3.1


710
Model Metadata Schema Draft 1.0


711
 Feature Types and the NERC DataGrid Data Model


8Presentations, Day 2


812
WMO Codes and Metadata


813
The THREDDS, The LAS Security, and The Wardrobe


814
Blending Data Access into an Information Architecture with LAS


815
GrADS Data Server Update


916
Beyond ESMF: Convergence of Models and Data


917
Update on the NCAR Community Data Portal


918
Recent Developments at the IRI Data Library


1019
NCEP’s NOMADS Experience and the Datasets we are Serving


11Appendix 1


11Diagram 1 from talk 3 Bryan Lawrence


11Diagram 2 from Talk 3


12Appendix 2


12Goals of the Earth System Portal (ESP) consortium


13Glossary



 
To access the presentations please visit the web site http://esportal.gfdl.noaa.gov/. 

The links are accessed by selecting “News and Meetings” on the contents column, and “Meeting Agenda and Presentations” on the news and meetings page. Alternatively most of the talks can be accessed individually through the hyperlinks on the summary section below.

Executive Summary and Recommendations:

There is more detail in these reports than can be understood by one reviewer. It is evident that many of the projects discussed at ESP3, are highly relevant to WMO, through FWIS or ET-IDM.
· There are examples of working and near operational real time as well as climate data servers from which data can be “pulled”. There are examples of observation servers.

· OPenDAP – if only through its pervasiveness and services like NOMADS is a prime candidate for consideration for GISC technologies –as an existing technology which will have to be accommodated and as a reference technology for GISC design.

· Catalogue systems such as NDG, THREDDS and DIMES need urgent consideration.

ESP (now renamed GO-ESSP) is looking for a role, and I think it can best influence WMO through the Commissions which most of ESPs members have contact – JCOM and Commission for Climatology.

The ESP workshop is a sincere attempt to forge links between a variety of independent initiatives. FWIS, too, needs to learn from these groups and indeed is likely to have to support data exchange with services which either already exists or which are currently under development. It is in the interests of FWIS now, to help to co-ordinate what might otherwise become too diverse a range of solutions.

Recommendations:

· Through these commissions FWIS should seek an expert representation from ESP participants. 
Brian Lawrence (British Atmospheric Data Centre) or Steve Hankin (Marine Environmental Laboratory) are two capable candidates who might be willing to help.
Alternatively, Al Kelly, of NCAR who is a member of FWIS may be able to represent the community through his ESG team, or he may be able to suggest a suitable candidate.
· ET-IDM should request expert support for metadata development and for metadata catalogues.
Andrew Woolf (BADC) is working on similar tasks to ET-IDM, and would be a valuable contributor. There are other projects which have delivered catalogues – THREDDS, DIMES, GCMD for example which are exemplars which would help in the development of GISC catalogues.
Introduction 
Many thanks are due to Chris Kerr, the main organiser from GFDL, and the other ESP organisers for the work to make this meeting happen.

Nearly all the participants were previous workshop presenters. Most were reporting on progress or issues developed since the last meeting in September 2003 in Daresbury U.K. 
There were two speakers, Heinrich Knottenberg and myself, making presentations on behalf of WMO working groups. We were made very welcome and we were able to contribute to an important part of the discussion as it developed – the aims of the ESP group.

The group is mostly composed of academic teams representing mainly climate and oceanographic researchers. My impression was that there were stronger links to JCOMM through IOC than to other WMO Commissions. There were others from NOAA organisations, including NCDC (National Climate Data Center) and NCEP (National Center(s) for Environmental Prediction). Climatology and oceanography in the UK were represented by BADC and BODC (British Atmospheric/Oceanography Data Centre).
There was a more limited attendance from European countries compared to the 2nd ESP meeting last year.

The progress on working, even operational services in the period was impressive.

An encouraging aspect which a number of the group discussed was how to deal with “Authentication and Authorisation” issues, which demonstrated a developing consensus on this issue which seemed to be lacking in the 2nd meeting apart from BADC work.
The group also addressed standards, and the members recognised that they lack a cohesive standards process. There were discussions on how this might be brought about and some progress e.g. on the Climate and Forecast (CF) naming convention may occur from the meeting.
The group considered its aims and decided that it needed a new name (an overlap with another Earth Science Portal) and it needed a new focus. The “goals of ESP” document in appendix 2.

In the interim between the meeting and this report being completed, the group has renamed itself GO-ESSP Global Organization for Earth System Science Portals – pronounced “gossip”.
WARNING – this is an acronym rich report. The glossary and the links therein are indispensable.

Presentations, Day 1
The first presentations on each day were given to the two speakers representing WMO.

1.
The Concept of the Future WMO Information System (FWIS)
Heinrich Knottenberg (DWD for WMO) gave a well received presentation on FWIS. He discussed some of the WMO background for an audience who may not be fully aware of WMO work. He gave a full account of the FWIS components such as GISCs, DCPCs, and NCs and steps towards it such as UNIDART and the vGISC and SIMDAT initiatives.
Comment
The questions afterwards raised the issue of the variety of initiatives and solutions which are not at all being co-ordinated.

2
GoMOOS and Others to Build a Regional Node for the IOOS
Annette Schloss of University of New Hampshire gave a presentation which highlighted the variety of oceanographic data portals, with emphasis on those contributed to by UNH. Links are available on her presentation, but they included EOS-Webster, an environmental library portal, the Earth Science Information Partner Federation (ESIP) and subsystems of the IOOS (Integrated Ocean Observing System) such as DMAC the Data Management and Communications subsystem.

S1400 is a bill going through the US Congress which co-opting existing funding for various projects to encourage interoperability. DMAC has components including Data Discovery (using FGDC metadata), Data Transport (using a Live Access Server, OpenGIS software and OPeNDAP), On-line Browse, Archive and Metrics.

Comment
Apart from being impressed by the effort already committed, I was very impressed by the wide acceptance – indeed pervasiveness - of OPeNDAP (a networking framework supporting NetCDF) in this and other presentations. It is apparent that this is a de-facto standard which FWIS must pay more attention to and GISCs must support.
3
Discovery and Access Control in the NERC DataGrid
Bryan Lawrence, the director of British Atmospheric Data Centre, has a taxonomy of metadata (see appendix 1 diagram 1) which is encapsulated in a search engine in the NERC Data Grid. This describes a hierarchy of metadata which the flowchart diagram 2 follows. Slides 10 to 19 show the flowchart working as a request for “humidity” is traced through the sequence. This is not complete, and Dr Lawrence explained how far they have progressed. 

He proposed authorisation and authentication extensions to the DIF format that is being used in BADC.
Comment: This system is wrapped around a metadata catalogue based on ISO standards, and is perhaps the most advanced design of its type in the environmental sciences. Talk 11 (Andrew Woolf) discusses BADC’s development of a model based metadata structure which the ET-IDM must take notice, as it is further forward in the design process and will aid the ET-IDM development effort.
4
Enabling Parameter Discovery (EnParDis): Progress and Future Plans
Roy Lowry (British Oceanographic Data Centre) leads a task to develop and maintain a comprehensive data dictionary for environmental sciences. Currently there are around 15000 well categorised entries. It developed from Oceanography and now tries to map across other dictionaries such as ITIS (Integrated Taxonomic Information System) and GCMD (talk 5). The task looks at SGXML dictionary mapping schemas and is looking at semantic and ontological tools. EnParDis is also being transcribed into the RDF format.
Comment: This should be a starting point in any development of a data dictionary, and as an exemplar on which to map the contents of any existing data dictionary. The talk showed just how much effort such a task takes.
5 Future Direction of NASA’s Global Change Master Directory
Lola Olsen (Goddard Space Flight Center) explained the direction of the GCMD which has just released version MD9. The GCMD enables metadata interchange and data sharing, It currently has 15000 DIFs describing different datasets, accessible through many data portals. MD9 advertises compatibility with ISO19115 and has elaborate discovery/query mechanisms.
GCMD responded to the theme of secure data in the 2nd ESP workshop, but concentrated on secure computers rather than secure data which access/authentication controls allow.

Comment: This system allows multiple networking mechanisms, from tight binding in Java RMI to modular systems as in OPeNDAP. This is a well advanced system and it needs full investigation by FWIS and ET-IDM.
6 IPCC Data Plans and ESG’s IPCC Data Portal

Ronald Stouffer (Geophysical Fluid Dynamics Laboratory ) and

Dean Williams (Lawrence Livermore National Laboratory) described the considerable task of accessing the data, verifying and summarising the results for the next IPCC. This means creating 40TB of data by Sept 04, and allowing 100s of users to access and summarise the data for papers by May 05 – a very tight and ambitious deadline.
7 NOMADS: Current and Future Steps
Glenn Rutledge (National Climatic Data Center) NOMADS is the NOAA Operational Model Archive and Distribution System. It is not a separate system but a fusion of many of the systems referenced at ESP. It may well be seen as a proto-FWIS.
This presentation highlights the range of content and the penetration of OPeNDAP and NetCDF into the US government and academic community. 
NOMADS is a “pull technology” serving graphical clients such as IDL, GrADs (including GRIB and BUFR), CDAT, browser or any NetCDF client and can serve GRIB BUFR, NetCDF, HDS etc. 
The user doesn’t need to know the data format, and NOMADS does Spatial and temporal sub-setting and host side computations on the fly.
Comment: FWIS have not paid much attention to this technology until now. It is evident from the number of sites accessible, the capability and interoperability that, even if FWIS does not use it internally, it must interface with it if it is to serve other than a CBS type service. Even there, the presentation from NCEP (item 19) shows the capability to pull real-time forecasts from NCEP through a NOMADS type service.
8 Development of a Grid-Portal for Linked Environments in Atmospheric Discovery (LEAD)
Suresh Marru (U Oklahoma) presented a 5-year interoperability project to link US universities in a mesoscale modelling and forecasting task. This would allow a dynamical set-up which would be modified to reflect the weather regime. This is a GRID technology project.
Comment: Obviously a Computing GRID project to keep a watch on, particularly if FWIS does indeed go down the Data GRID path.
9 The Next Generation Storage Resource Broker – Discussion of New Features and Experiences with SRB V 3.1
Ananta Manandhar (UK Central Laboratory of the Research Councils) presented a review of the implementation of San Diego Storage Resource Broker (SRB). This is a client server middleware that gives a unified view of different storage facilities over a network It sits between users and resources and provides a storage service by managing users, file locations, storage resources and metadata information. It offers better reliability, performance, scalability and interoperability with other GRID services.
Comment: A technology which has been previously suggested as a basis for a vGISC.
10 Model Metadata Schema Draft 1.0
Katherine Bouton (U Reading) presented an investigation into NWP mode metadata. This is a much needed task and rather elaborate work which matches with the report by V Balaji (item 16) The project is in close liaison with other model metadata developments (NDG PCMDI, FLUME, PRISM) and is trying to get the modelling community to agree to a numerical model metadata standard and the standardised vocabulary used to describe it. 

Comment: This is an effort that WMO should keep up with for it is work that ET-IDM is likely to need in the future. As it progresses, it must be fed into the ISO process for it represents an area where the 2-D based GIS/ISO community is very weak.
11
 Feature Types and the NERC DataGrid Data Model
Andrew Woolf (British Atmospheric Data Centre) is a researcher with whom I’ve had close contact with recently on behalf of ET-IDM as well as Met O. This is the result of a modelling approach to metadata, and this particular aspect is his approach to Feature Catalogues and Coverage aspects (ISO19109 and ISO19110) which ET-IDM have recognised are lacking in the WMO Core profile. The project is approaching meteorological and oceanographic metadata from a model and UML approach, whereas ET-IDM have been taking a practical example-based approach. 
Comment: ET-IDM would benefit strongly from help from this source. It is recommended that Dr Woolf be asked to present his results as an expert to ET-IDM.
Presentations, Day 2
12
WMO Codes and Metadata
Gil Ross (Met O UK for WMO) used the opportunity of previous talks to contrast and explain WMO work and WMO concerns with the examples given the previous day.
13
The THREDDS, The LAS Security, and The Wardrobe
Roland Schweitzer (Pacific Marine Environmental Laboratory) described the Live Access Server and its relation to OPeNDAP, and a number of ways in which access control and authentication might be put into the LAS (though not directly into the metadata). The FDS Ferret Data Server is an OPenDAP server based on GrADS. THREDDS is an XML based Catalogue system for data discovery, and which can act as a front to large data systems
Comment: As FWIS and ET-IDM develop their requirement, these functions are prime examples of existing and developing technologies which will live in parallel with WMO systems. We need to investigate these much more.

14
Blending Data Access into an Information Architecture with LAS
Steve Hankin (Marine Environmental Laboratory) described the strategy and tools for sharing data with users and for model inter-comparison work using LAS. He points out this is both data and information access, information being the summary and analysis of the data. There are clever catalogue functions, data sub-setting and aggregation tools using, for example GrADS and the Anagram server. There is an impressive array of tools for discovery, browse and access, to observations as well as to model data.
Comment: Items 13, 14 and 15 attest to the maturity of these systems. They must be considered in detail during the FWIS design.

15 GrADS Data Server Update 
Brian Doty (Center for Ocean-Land-Atmosphere Studies) described problems and progress in the GrADS data analysis system,. Anagram is an OPeNDAP server using GrADS. It can access GRIB and BUFR as well as NetCDF and HDF. Mention was made in this talk and elsewhere of problems they had accessing BUFR from other sites, specifically ECMWF BUFR. 
Comment: The BUFR problem will be addressed by BADC and ECMWF, but that there are unresolved problems for BUFR is very worrying given the Migration to Table Driven Codes Project. Although there seems to be enormous efforts made in this sort of US research, in practice much of the effort is parallel or even redundant effort. WMO should beware not to contribute to the redundancy.
16
Beyond ESMF: Convergence of Models and Data
V. Balaji (Geophysical Fluid Dynamics Laboratory) gave a compelling talk on the evolution of NWP models, and the way they are becoming “componentised”, where atmospheric, land and ocean surface, ocean, chemical models are not closely integrated, but exist on their own grids, and interconnected by a “coupler”. Work is closely linked with IPCC, NCAR PRISM etc. and a prototype will be ready July 04.
Comment: Balaji has started co-operation is model metadata with K Bouton (item 10). This metadata work will need to feed into ET-IDM at some point.
17
Update on the NCAR Community Data Portal
Michael Burek (National Center for Atmospheric Research) discussed how this project had extended THREDDS metadata and had a prototype service for aggregation and sub-setting. There was a minimal set of metadata for searching, unique IDs and each data provider was referenced through a unique namespace. They were evaluating DIF conventions, and wished to try to map local names to CF conventions.
Comment: This set off a discussion as to the future of the CF Climate and Forecast naming convention/ data dictionary. As several members of the moderator group for CF were present, then there may be a new impetus here. It was suggested that this be a candidate for adoption by WMO, and I think too, that WMO needs to have some deeper data management of this sort of conventions.
18
Recent Developments at the IRI Data Library 

Benno Blumenthal (International Research Institute for Climate Prediction) had pre iously described his work at the 2nd ESP meeting (see presentation at the same website). Disparate is a project to combine different data sets, and gains much power through being able to handle many-dimensional data along with GIS features. Another interesting thread is matching OpenGIS simple Features to OPeNDAP. He also explained an impressive array of server side functionality in processing data, from different types of averaging, area modelling to statistical estimation.
Comment: OpenGIS-OPeNDAP matching is an important step, while the range of functional features available on the server is well worth requiring of any Application Server attached to FWIS.
19
NCEP’s NOMADS Experience and the Datasets we are Serving 
Jordan Alpert (National Centers for Environmental Prediction) reported on NCEP’s NOMADS servers supplying real-time operational datasets to researchers and to the public. This allows users to subset or re-grid the data in 4D at the server, and this using GRIB files. The GDS (GrADS DODS Server) allows users to perceive the data as if it were a local file! Dr Alpert also talked of a Distributed metadata server (DIMES) which ingested metadata from NOMADS servers and allowed Discovery search through all NOMADS sites. There were problems in harvesting this metadata because not all the datasets have enough metadata – they were not sufficiently or uniquely defined in the first place. Names, for example from NCEP are tightly tied to model names which are not well described for the uninitiated.
Comment: This is an eye-opener where real time forecasts are being issued through NOMADS. The DIMES metadata engine needs thorough investigation for ET-IDM and FWIS.

Appendix 1 
Diagram 1 from talk 3 Bryan Lawrence 
BADC’s Metadata Taxonomy
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Diagram 2 from Talk 3 

Query and Data Delivery flowchart
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Appendix 2

Goals of the Earth System Portal (ESP) consortium

Earth system science (ES) data problems are global in nature, and current solutions are national. ESP proposes to consolidate these activities and make them international.

ESP will work to:

· Provide uniform access to earth systems data worldwide

· Support better informed use of data

· Improve data discovery and access

· Provide data analysis infrastructure.

· Provide a focal point for technical expertise in the analysis and use of ES data.

· Provide a repository of best practice in methodology and code. 

· Provide an international forum for centers providing ES data.

· Lead the development of formal and community standards for interfaces, protocols, schema and formats and tools.

· Influence the development and use of standards in communities that interact with the ESP 

· Provide a forum that bridges across the wide range of scientific users

· Ensure data is available to the widest possible range of users from science and education to policy makers.

· Strive towards open source software solutions in the ES community.

Glossary

	Anagram
	A java based server framework for OPenDAP using GrADS

	BADC
	British Atmospheric Data Centre

	BODC
	British Oceanographic Data Centre

	BUFR
	Binary Universal Form for the Representation of data

	CDAT
	Climate Data Analysis Tools

	CF
	Climate-Forecast metadata convention

	DCPC
	Data Collection and Production Centre

	DIF
	Directory Interchange Format

	DIMES
	DIstributed MEtadata Server

	DMAC
	Data Management and Communications

	DODS
	Earlier name for OPeNDAP Distributed Oceanographic Data System 

	ESG
	Earth System Grid

	ESIP
	Earth Science Information Partner Federation 

	ESMF
	Earth System Modelling Framework

	ET-IDM
	Expert Team on Integrated Data Management

	FDS
	Ferret Data Server

	FLUME
	Flexible Unified Modelling Environment

	FWIS
	Inter Programme Task Team on Future WMO Information System

	GDS
	GrADS DODS Server or GrADS Data Server

	GFDL
	Geophysical Fluid Dynamics Laboratory

	GIS
	Geographical Information System

	GISC
	Global Information System Centre

	GrADS
	Grid Analysis and Display System

	GRIB
	GRIdded Binary format

	HDF
	Hierarchical Data Format

	IOOS
	Integrated Ocean Observing System

	IPCC
	Intergovernmental Panel on Climate Change 

	IRICP
	International Research Institute for Climate Prediction

	ISO
	International Standards Organisation

	ITIS
	Integrated Taxonomic Information System

	LAS
	Live Access Server

	LEAD
	Linked Environments in Atmospheric Discovery

	NCAR
	National Center for Atmospheric Research

	NCDC
	National Climate Data Center

	NCEP
	National Centers for Environmental Prediction

	NDG
	NERC Data Grid

	NERC
	National Environmental Research Council (UK)

	NetCDF
	Network Common Data Format

	NOMADS
	NOAA Operational Model Archive and Distribution System

	NVODS
	National Virtual Ocean Data System 

	OGC
	Open GIS Consortium

	OPeNDAP
	 Open-source Project for a Network Data Access Protocol

	PCMDI
	Program for Climate Model Diagnosis and Intercomparison

	PRISM
	Program for Integrated Earth System Modelling

	SGXML
	ICES-IOC Study Group on the Development of Marine Data Exchange Systems Study Group on XML

	SIMDAT
	A EU Framework 6 Project 

	SRB
	Storage Resource Broker

	THREDDS
	Thematic Realtime Environmental Distributed Data Services

	UNIDART
	Uniform Data Request InTerface


Version 1.0
1
10/08/2004

