Unidata Strategic Plan: A draft outline
1. Introduction 

2. Context and Analysis (purpose of plan, discussion of context in terms of what is going on in the field and nation, how this plan fits with other strategic plans and vision documents at NSF, UCAR, etc)

3. Mission, Vision, (accompanied by discussion)

4. Goals and Objectives (accompanied by discussion)

5. Unique set of values

6. Strategies for Implementation 
a.  Importance of partnerships
b.  Implementation Steps 
c.  Evaluating Progress: Metrics and Assessment

Vision Statement:

Version 1 (Jan 06): “Unidata will be a premier developer and provider of cyberinfrastructure for the geosciences, including a rich collection of well-integrated end-to-end data services, related tools, and innovative capabilities, empowering faculty, students, researchers and professionals worldwide to advance research, education and outreach in new and creative ways.”
Key aspects: a global geoscience community, well-integrated and end-to-end data services, empowerment of educators and scientists
Version 2: “Unidata will be a premier provider of [end-to-end] data services and related tools to empower scientists and educators in the geosciences so that they can advance and integrate research, education and outreach in creative ways.”

Version 3: “Unidata will be a premier provider of end-to-end data services and related tools to empower earth system scientists and educators so that they can advance and integrate research, education and outreach in creative ways.”

Given that NSF is our primary sponsor, it is critically important that Unidata’s vision and mission are congruent with NSF’s cyberinfrastructure (CI) vision and mission, and that our goals and objectives are consistent with NSF’s principal goals.   It is imperative that Unidata’s goals are consistent with national and agency priorities and are anchored by our evolving community needs and our core competencies.
Implicit in this vision is a recognition that Unidata will provide an array of end-to-end and well-integrated data services and contribute to cyberinfrastructure that benefits a broader geosciences community, including researchers and educators in the atmospheric, hydrologic, and ocean sciences.
Context Setting:

Describe:

The evolving landscape

Importance of CI and data services in education and research

Community needs and Unidata’s unique role (and history) in meeting those needs

Consistency with NSF goals and priorities, as well as those of other agencies

NSF CI Vision and Mission:

NSF will play a leadership role in the development and support of a comprehensive cyberinfrastructure essential to 21st century advances in science

and engineering research and education.

NSF’s mission for cyberinfrastructure (CI) is to:

• Develop a human-centered CI that is driven by science and engineering research and

 education opportunities;

• Provide the science and engineering communities with access to world-class CI tools and services, including those focused on: high performance computing; data, data analysis and visualization; collaboratories, observatories and virtual organizations; and, education and workforce development;

• Promote a CI that serves as an agent for broadening participation and strengthening the Nation’s workforce in all areas of science and engineering;

• Provide a sustainable CI that is secure, efficient, reliable, accessible, usable, and interoperable, and which evolves as an essential national infrastructure for conducting science and engineering research and education; and

• Create a stable CI environment that enables the research and education communities to contribute to the agency’s statutory mission.

As Fran Berman, SDSC, states “cyberinfrastructure ultimately will be evaluated not by the success of its vision, but by the success of the infrastructure that is delivered to the user and the enabling of cyberscience.”  That perceptive comment is definitely a truism when it comes to Unidata’s mission and vision for the geosciences cyberinfrastructure.  As such, it is vitally important that data services we develop and provide are not only used by leading edge data providers, but they deployable and useful in the community and that we provide leadership in actively promoting their use in education, research and outreach.
Unidata and geosciences cyberinfrastructure:

A revolution is underway in the role played by cyberinfrastructure and modern data services in the conduct of research and education.  We live in an era of an unprecedented data volume from diverse sources, multidisciplinary analysis and synthesis, and active, learner-centered education emphasis.  For example, current day weather and climate prediction models and a new generation of remote-sensing systems like hyperspectral satellite instruments and rapid scan, phased-array radars are capable of generating massive amounts of data each day.  Complex environmental problems such as global change and water cycle transcend disciplinary and geographic boundaries, and their solution requires integrated earth system science approaches.  Contemporary education strategies recommend adopting an Earth system science approach for teaching the geosciences, employing new pedagogical techniques such as enquiry-based learning and hands-on activities.  The resulting transformation in today’s education and research enterprise creates new opportunities for advancement, but also many new challenges.  For example, the success of this enterprise depends heavily on the availability of a state-of-the-art, robust, flexible, and scalable cyberinfrastructure, and on the timely, open and easy access to quality data, products, and tools to process, manage, analyze, integrate, publish, and visualize those data.

Concomittantly, rapid advances in computing, communication, and information technologies have also revolutionized the provision and use of data, tools and services in education and research.  The profound consequences of Moore’s Law, an empirical observation that the number of transistors on a chip doubles every 18 months, in the information revolution are well known. Similarly, the explosive growth in the use of the Internet in education and research, largely due to the advent of the World Wide Web, is also well documented.  On the other hand, how other technological, social and cultural trends have shaped the development of data services is less somewhat well understood, although they are having a veritable impact on the conduct of research and education.  For example, the advent of digital libraries, web services, grid computing, open standards, protocols and frameworks, open-source models for software, community models, geographic information systems, virtual collaboratories, and knowledge environments have contributed, both individually and collectively, toward shaping a new generation of modern, end-to-end cyberinfrastructure for solving some of the most challenging scientific and educational problems.

The availability of a comprehensive suite of end-to-end data services, from collection to curation, remains one of the most critical obstacles to making progress in any field, and it is particularly true in the geosciences.  Data services remain central to almost every aspect of education and research in the atmospheric and related sciences.  For example, in a survey conducted by the CUAHSI committee for Hydrologic Information System (HIS) committee, data services were identified as the most important service to be provided by CUAHSI for its community, well ahead of other services emphasizing Observatory, Science and Education.  Similarly, in both the 2000 and 2005 UCAR community surveys, data services were ranked as the most important service UCAR should provide to the community, ahead of community models like WRF and CCSM and educational materials.  Likewise, incompatible data formats and inconsistent metadata availability were cited as the biggest concerns in the CUAHSI HIS survey.

Web Services revolution:

Web services, based on XML and HTTP, the two open standards that have become ubiquitous underpinnings of the Web, are emerging as tools for creating next generation distributed systems. Besides recognizing the heterogeneity as a fundamental ingredient, web services, independent of platform and development environment, can be bundled, published, shared, discovered, and invoked as needed to accomplish specific tasks. Because of their building-block nature, web services can be deployed to either perform simple, individual tasks or they can be chained to perform complicated business or scientific processes. As a result, web services, implemented in a Service Oriented Architecture (SOA) or framework, are quickly becoming a technology of choice for deploying cyberinfrastructure for data services. Web Services enable proprietary or legacy applications to communicate and interoperate over the Web.  By wrapping existing applications as web services in a SOA, the traditional obstacles to interfacing legacy and packaged applications with data systems are being overcome through loosely coupled integration. Such an approach to integration affords an easier pathway to interoperability amongst disparate systems. The new software architectures based largely on Web Services standards are enabling whole new service-oriented and event-driven architectures that are challenging traditional approaches to data services.

It should be added that almost every Unidata collaborator, including NOAA, CUAHSI, LEAD, and IOOS, is moving in the direction of transitioning their data systems to fit into a service-oriented architecture.  For example, the strategic plan for the U.S. Integrated Earth Observation System, the U.S. contribution to Global Earth Observation System of Systems (GEOSS), calls for the implementation of GEOSS services within a web-enabled, component-based architecture in its overall data management strategy so that the value of Earth observations data and information resources is maximized (IWGEO, 2005; Hood, 2005). Likewise, the Integrated Ocean Observing System and the NOAA Group on Earth Observations Integrated Data Environment (GEO-IDE) are both planning to use a SOA/web services approach for providing data services to their respective communities.  Similarly, a major underpinning of LEAD is dynamic workflow orchestration and data management in a web services framework.  In this vision, web services are the essential building blocks of LEAD. And the power of LEAD lies not in its fundamental capabilities or even in its various tools (most of which already exist), but rather in the manner in which they can be linked together to solve a broad array of problems.

Given these trends and the evolving technological landscape, Unidata will have little choice but also to embrace this new paradigm and migrate its systems toward the web services approach for providing future data services.  A web services approach may not be revolutionary in the overall context of services, but it will allow us to do new and innovative things and provide new capabilities to our community a lot faster than through gradual evolution of our current generation proprietary and legacy data systems.  Most importantly, it will make cross-platform integration software and integration of disparate applications, a long-desired goal of Unidata, easier to achieve.  Additional advantages include increased scalability and portability, as well as reduced overhead for ongoing maintenance. As a collateral benefit, we will also be able to achieve our objective to broaden to disciplines like hydrology and oceanography more quickly, for both CUAHSI and IOOS have adopted a web services approach for their respective data service activities. 

Despite the promise of web services and their immense potential, a few cautionary remarks are in order.  In reality, today, the web services hype is well ahead of the promise, but as standards and tool kits mature, it is more likely than not that the full potential of web services will be realized in the coming years. To paraphrase Russ Rew, “Unidata will be part of a world in which common data services support the creation, archiving, cataloging, discovery, access, analysis, visualization, and preservation of scientific data for future generations.” 

In summary, the development of web services will not displace our existing middleware/software but augment it.  That way, we can slowly begin transitioning our data service offerings, where appropriate, to a SOA.  The gradual transition will not be without technological, managerial and cultural challenges, but if this vision is shared by the staff, we will need to rise to the occasion as we collectively embrace this vision.  As we embark in this journey we shouldn’t assume that Unidata will look the same in the future as it pertains to our personnel, portfolio, or allocation of resources across the UPC.
Mission Statement (2002 Strategic Plan):

To provide data, tools, and community leadership for enhanced Earth-system education and research.

Question: Does this statement alteration? Are any key elements missing?
Strawman goal areas drafted by Mohan and presented to Unidata Management at the Retreat on 1 June 2006:

1. Community (building, broadening, advocacy, engagement, etc.)

2. Data (types, access, distribution, real-time, case studies, archived, GIS, etc.)

3. Tools (analysis and visualization, distribution, decoders, remote access, discovery, data publication, etc)

4. Support (email, mailing lists, forums, eSupport, training,…)

5. Communication (newsletter, web-based, RSS feeds, etc.)

6. CI leadership (education, organization of meetings/workshops, facilitation of standards, advocacy to agencies and programs, provide intellectual commons and leadership to community on CI issues, etc.)

Discussion (at UPC Management Retreat):

· Support (email, mailing lists, eSupport, training….) and Communication (newsletter, web-based, RSS feeds, etc) should be merged together.

· We need to educate the community on data infrastructure.

· Goal areas 4 and 5 (above) should be combined

· Communication needs to be acknowledged as an important area. Unidata has a role to play in educating the community.

It was agreed that the meeting would begin by addressing the community goal first, since community is inherent in practically all goals and activities.

Community – Discussion 

Goal 1 - Community

· Embrace and engage an active geosciences community (one that ignores international boundaries) in support of meaningful multidisciplinary research and education. 

Discussion:

· Continue support for the existing community

· Build effective partnerships and collaborations with key stakeholders including government agencies, research institutions

· democratization of access to and use of data that describe the dynamic earth system

· building capacity and empowering geoscientists and educators worldwide

· strengthening international science partnerships for exchanging knowledge and expertise

· effectuating sustainable cultural changes that recognize the benefits of data sharing, and 

· building regional and global communities around specific geoscientific themes. 

· Bring communities together to address cyberinfrastructure issues and solve problems that are important to those communities. 

· Unidata does not have a well defined community. Communities form around technologies and needs

· For a seven year plan, we should consider: 

· Undergraduate and Graduate within education community

· Community collaborators

· Federal agencies 

· Target disciplines-atmospheric sciences, including climate, hydrology, coastal, ocean, air quality, 

· Promoting active and engaged community, including international 

· Embrace an ever expanding geoscientific – related community in developing tools and community

· Continue top level support for core(?) community-develop tools for associated communities

Some considerations should lean toward expanding the pool of resources for the future. Geo-wide and Office of Cyberinfrastructure (NSF) support should be investigated. 

Discussion of international expansion. We should continue to move in the direction of "natural growth" - if other countries want to adopt Unidata’s software and tools, that is a good thing. If we can establish a "quid-pro-quo" for data or other collaborative activities, that's even better.  The interoperability aspect of making data available to other continents and countries is important.  Unidata should try to connect people in a global manner.

In general, we should embrace an engaged and active geoscience community in support of meaningful multi-disciplinary activities.  We need to continue to build effective partnerships and collaborations with key stakeholders, including government agencies and research institutions.

CI Discussion:

Some are wary of “CI” being defined among our goals.  The CI (cyberinfrastructure/information technology leadership) word may not be popular by the end of the cycle of our strategic plan, but it is important now. NSF has even created a special program for CI.  Unidata contributes a great deal to CI.   There is a tendency to focus on high performance super computers, but we need to be sure it includes small computers, i.e., end-to-end CI at desk top, campus, super computing, etc.  “E-science” is the term used in Europe for information technology or data system technology. 

· Unidata is providing leadership to the NSF and community in the area of CI

· The Strategic Plan can always be updated if terms change – CI is integral to everything we do, but we still need to spell it out in proposals, due to the myriad reviewers. 

· Having had 20 years of experience Unidata needs to be in a leadership role in CI

· Program managers can use it to leverage on CI activities

Communication Discussion:

· Communication and support - communication is not necessarily issues having to do with support.  We have been communicating with newsletters with UPC updates for years 

· Support is a very broad reaching concept

· Need to have newsletters, web sites, advocacy – they are all interrelated

Communication might be an objective rather than a separate goal. The same could be said of Advocacy.

· Should there be a new category within the data and tools – question of tools 

· Need to have distinction between middleware and tools – does it fall into infrastructure

· Discussion of difference between tools and data.  

Data Discussion: 

· Unidata should provide data access in near real-time with seamless interface between near real-time, archived and case-study data sets, as well as push-pull technologies. Need to consider:

· GIS integration & interoperability, e.g. Google Maps and Google Earth

· Access to data at higher level (interface)

· Provide comprehensive suite of well integrated data services for education and research

Data collections:

Unidata needs a community and technical structure to capture the knowledge of the data.  We need to make the right partnerships for developing and promoting standards for data interoperability.  We need to promote CF conventions.  A process should be created for the external community to integrate their data into an interoperable framework.  The OGC takes data and represents it as a RDB and puts into the framework.  This is the type of framework that can be located on Earth.  Setting up gateways. The goal is interoperability. The approach that we are exploring is the Common Data Model that enables interoperability. The goal of developing high-level access to characteristics of data.  Continue to develop high-level interfaces to geoscience data.  

Data Distribution:

Provide combination of push-pull data services access incorporating notification.  Unidata needs to provide simple methods for discovery and access to data. 

Goal 2. Data 

· Provide a comprehensive suite of data services for enabling research and education in geoscience;

· Provide simple methods for metadata, discovery and access to data collections;

· Provide flexible data services using both push and pull approaches

· Provide notification services for data availability

· Adopt, promote, and develop standards for data access, discovery metadata, and interoperability

· Enable seamless integration of diverse data enabled via interoperable frameworks

· GIS interoperability (e.g., WCS clients, Google Maps, …)

· Develop high-level interfaces to geoscientific data

· Enable data providers to publish and share their data.

Goal 3. Tools (human at the other end?)
Provide tools that allow researchers and educators to discover, access and use geoscience and geographic data easily and effectively (UOP Strategic Plan)

· Provide comprehensive and easy to use tools for visualizing and analyzing geosciences data

· Platform independence modifier for above goals

· Provide frameworks and components to build useful tools

· Provide exchange mechanisms with commonly used tools  (e.g., Google Earth, GIS, Excel, IDL, etc.)

· Provide stewardship for widely used data models and formats, including netCDF (move to Data goals section?)
Goal 4. Communication and Support
· Inform and educate the Unidata community on community-related issues, technology trends, etc., to engage the community and enhance their capabilities

· Provide excellent documentation of our tools and services

· Provide world-class support services to a diverse community

· Promote and foster self-organizing technical support communities

· consider community FAQs 

· Foster a participatory support environment in which users contribute solutions as well as pose questions. (e.g., VisitView)

· Facilitate meaningful participation by the community through highly integrated collaborative technologies (e.g., Forums, Wikis, Blogs, mailing lists, Access Grid, VisitView etc.)

· Deliver high quality online and in-class training and learning experiences…

· Cultivate communities to share knowledge and expertise

Goal 5. Cyberinfrastructure Leadership
1. Build on Unidata’s history of contributions to community-based, distributed real-time data systems by taking a leadership role in setting future directions for geoscience cyberinfrastructure.

2. Continue to lead cyberinfrastructure advancement by developing and providing cutting edge data services, tools, and support

3. Bring communities together to address cyberinfrastructure issues by organizing workshops, meetings, 

4. Facilitate development and implementation of standards

5. Advocate on behalf of the community 

6. Serve as a testbed for the practical deployment of advanced technologies

Action item: Tie the goals back to university needs; ensure consistency with core values and principles
Strategies and tactics for achieving our goals and objectives:
1. Community use, involvement/engagement, and sharing of experiences (evangelists)

2. Develop methods for continuous feedback

3. Help build Datapedia, a customized Wikipedia?

4. Establish strategic partnerships and collaboration

5. Leverage work done in the “community”

6. Create effective documentation

7. Aggressively pursue funding opportunities and garner additional resources

Core values (2002 plan) 

Unidata’s core values include the following:

· Community-based governance

· Small computers, with primary data

· Free and open sharing of data and software

· State-of-the-art, well documented software tools

· Openness to collaboration and systems developed by others

· Priorities that balance new development and user support

· Support for studying crucial scientific and social issues

· Scalability, via distributed computing and automation

· Integration of education and research

Coincidence with primary NSF values

Additional core values and principles: Performs no function that can be performed by the university community

Discussion:

Serve as a testbed for the practical deployment of advanced technologies.

Community based distributed (federated) real time and retrospective data systems

Promote and foster self organizing technical support communities.

CI should be emphasized in our communications role

Transformation wish list:

· Web services

· Data interactive publications

· Systems to allow community knowledge and data sets

· Transform learning-instruments for collecting and sharing of data- - integration,  (GLOBE)

· GIS integration

· Event-oriented architecture (s/w) for apps e.g. bring up IDD and it will update with data changes or pinning it down when needed

· Data systems to support Research and Education at boundaries of traditional geosciences

· Develop services for of use of data in ubiquitous mobil devices-RAL
          Limitations in memory with devices-probably cannot use with IDD data

· Short-term transformative-make data available through –progressive disclosure.

· Make an effort to develop data services for use by climate researchers

· Identify transformative agents for conduct of science: internet, Web, IDD

· Scientists and educators don’t have to think about data types.

Discussion:

GEOSS-Global Earth Observation System of Systems - track this project and other observation systems projects as they evolve for additional data opportunities.

We need to work with NOAA to integrate our s/w with theirs. If it serves our community, we should work with agencies to facilitate the community needs. 

Where can Unidata be an agent of transformation? Applications such as Google Earth, Whirlwinds, Atmos-3D are going to be important in the future.  We will need to make sure that Unidata tools and data services can interoperate and reside alongside with these type of applications that our community has embraced.
The 3D capabilities of the IDV are excellent features that need more visibility. It was suggested that IDV demo bundles be created with the 3D capabilities.

First Strategy for Success with IDV

1. Community use and involvement-sharing experiences-evangelists

2. Develop methods for continuous feedback (Unipedia-Datapedia- use case-pick any data in IDD and people can discuss via Wikipedia)

3. Link current wikipedia data articles to ours, use IDV-add to our data set

4. Strategic partnerships and collaborations-Leveraging!

5. leverage work done in community

6. Effective documentation geared toward programmers.

7. Aggressively pursue more $$$

Compress data to increase transport rates to be able to deliver on IDD.  Has this been done?  Drill down using progressive disclosure and access. Look into incorporating wavelet compression technology from CSU, via NOAA/GSD (contact: Sher Schranz)
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