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Introduction 

The CyberGIS Project is funded by the National Science Foundation to develop a geospatial cyberinfrastructure environment for the integration of cyberinfrastructure, GIS, and spatial analysis/modeling software.  The project: 1) engages multidisciplinary communities through a participatory approach in evolving CyberGIS software requirements; 2) integrates and sustains a core set of composable, interoperable, manageable, and reusable CyberGIS software elements based on community-driven and open source strategies; 3) empowers high-performance and scalable CyberGIS by exploiting spatial characteristics of data and analytical operations for achieving unprecedented capabilities for geospatial knowledge discovery; 4) enhances an online geospatial problem solving environment to allow for the contribution, sharing, and learning of CyberGIS software by numerous users, which fosters the development of education, outreach, and training programs crosscutting multiple disciplines; 5) deploys and tests CyberGIS software by linking with national and international cyberinfrastructure to achieve scalability to significant sizes of geospatial problems, cyberinfrastructure resources, and users; and 6) evaluates and improves the CyberGIS framework through domain science applications and vibrant partnerships to gain better understanding of the complexity of coupled human-natural systems, e.g. emergency management and assessing impacts of climate change.  A hybrid on-line and face-to-face workshop process addresses task 1 requirements engineering for the CyberGIS platform.  
The report Successful Response Starts with a Map: Improving Geospatial Support for Disaster Management from the National Research Council published in 2007 motivates the initial focus of the CyberGIS project, and hence the workshop process.  Thus, we focus on scientific issues associated with improving emergency management, but in particular disaster management. 
Disasters suddenly result in extensive negative economic and social consequences for the populations they affect, typically including physical injury, loss of life, property damage, physical and emotional hardship, destruction of physical infrastructure, and failure of administrative and operational systems. All disasters threaten the general welfare of some populace; thus, government intervention is warranted to minimize the negative consequences of disaster and, ultimately, to restore order. (NRC 2007, p.14) …by definition an event constitutes a disaster if it exceeds the capacity of the government or governments in whose jurisdiction it occurs. (NRC 2007 p. 47)

Like the field of emergency management in general, the NRC 2007 report recognizes four cyclic phases of emergency (disaster) management: 

Preparedness activities are undertaken in the short term before disaster strikes that enhance the readiness of organizations and communities to respond effectively (NRC 2007, p. 50).  
Response activities are undertaken immediately following a disaster to provide emergency assistance to victims (NRC 2007 p. 52)
Recovery includes short- and long-term activities undertaken after a disaster that are designed to return the people and property in an affected community to at least their pre-disaster condition of well-being. (NRC 2007 p. 54)
Geospatial assets can inform mitigation planning in important ways; perhaps most importantly the opportunity to visualize and measure the effects of alternative mitigation plans.  (NRC 2007 p. 55)

Participatory Process for CyberGIS Software Requirements Engineering
The following steps compose the participatory process for the overall workshop process.
Pre-workshop
1. Articulate requirements for CyberGIS platform/tools 
1.1 Requirements Survey - January 11 – 25, 2011
Workshop invitees are asked to consider the four phases of emergency management for disasters, and respond with a scenario in mind that includes answers to the six following questions using a web survey form made available to participants via email (special URL for each user) starting January 11. 
1. What policy and scientific question(s) for emergency (disaster) management is/are to be addressed that have not been adequately addressed in the policy and scientific literature? 
2. Which of the CyberGIS capabilities listed on the left-hand side of this table (opens in new window) can address the questions specified in Question 1? 

3. What other application capabilities are needed for moving the science and policy of emergency (disaster) management forward, perhaps incrementally or by a major leap? 

4. Based on your response in Question 3, what software tools / packages can address those other capabilities? 

5. How would you like to see the application capabilities integrated into a CyberGIS platform? 

6. What are the main obstacles for answering the question(s) identified in Question 1 in light of CyberGIS, e.g. availability of software, data, software integration, etc.? 

1.2 Synthesis of requirements by research team – January 24 - 31
Research team will use the results of web survey to synthesize a requirements perspective to be presented at the workshop.
February 1 – Social Gathering at Doubletree Hotel 

6:00 - 7:30 PM – Meet and Greet - State Room
February 2 – Workshop at Doubletree Hotel - Congressional Room
7:15 AM Continental Breakfast – Congressional Room Foyer
8:00 AM Welcome to Workshop – Background Information
Project Overview - Shaowen Wang 

8:15 AM Tim Nyerges - Workshop Agenda
2. Participants present responses/perspectives to/on survey and discuss
Participants present their responses to the five questions in the form of “lightning talks”; short (10 minutes max) perspective about what was thought to be important. Discussion will follow.
10:00 AM break

10:30 AM 

3. Research team presents survey synthesis. 
Research team presents synthesis of the web survey results, adding where appropriate an understanding of what was shared during participant lightning talks.

12 noon Lunch

1:00 PM 

4. Discussion perspectives and survey synthesis from morning
Participants in plenary discuss and clarify gaps and/or additions needed in the synthesis. 
Question and answer as appropriate.  
2:45PM Break

3:00 PM 

5. Summary and Next Steps
Research team summarizes what transpired at the workshop. 
Research team describes “use case” next steps (see Appendix A).

4:30 PM

6. Wrap- up
Post-Workshop 
7. Write up workshop report - February 7 - 14 
Research team writes up workshop results and distributes online to participants for comments.
8. Online submission of use case narratives by participants – February 15-22
Research team will provide an online form for invitees and others to articulate use cases as motivated by the results of the workshop.
9. Synthesis of use cases – February 23-28
Research team will synthesize use cases and develop a white paper about research application requirements.

10. Integration requirements development - March 1 - 13
Research team incorporates workshop results and use case results into an application requirements piece as foundation for white paper on CyberGIS integration requirements.

11. Post paper for comment on CyberGIS website – March 14 - 28 
White paper about CyberGIS integration requirements posted for comment

12. Revise Paper - March 29 – April 4
Research team revises CyberGIS integration white paper

13. Post final version of CyberGIS integration requirements – April 5
CyberGIS integration requirements paper provided for online distribution.
Appendix A. Template for Use Case - Emergency (Disaster) Management

A use case narrative documents a series of events executed for a computer application in relation to a topic and described from the point of view of an actor (Wikipedia 2008 : http://en.wikipedia.org/wiki/Use_case).  A conventional approach to use case development specifies a single user. However, the CyberGIS project involves developing a platform that can support groups of users working together.  Therefore, the use cases for diverse actor groups are a bit more involved, using diverse frames of reference as appropriate. 
A use case scenario sets specific assumptions/parameters about a particular use case narrative to further refine the specification of that use case. Use case narratives and scenarios can be grouped by topics, as one needs to start somewhere with a description of a problem.  

An example template for a use case narrative (http://portal.opengeospatial.org/modules/admin/license_agreement.php?suppressHeaders=0&access_license_id=3&target=http://portal.opengeospatial.org/files/index.php?artifact_id=35634)
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Title

[Title of the basic flow use case]

Description

[Short description of the basic flow]

Actors and
Interfaces

[Identifies the Actors and Interfaces to components and services that participate in
the use case]

Initial Status and
Preconditions

[A pre-condition (of a use case) is the state of the system that must be present prior
to a use case being performed]

Basic Flow

STEP 1
STEP2: ...

Post Condition

[A post-condition (of a use case) is a list of possible states the system can be in immediately after a use case

has finished]

Alternative Flow(s)

[Alternative flows are described here if needed]
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