SMARTe – Vision and Philosophy

Introduction

SMARTe refers to Sustainable Management Approaches and Revitalization Tools – electronic.  While the framework for SMARTe is in place, many analysis tools and other capabilities still need to be developed.  The plan is to have a fully developed and functional SMARTe by the end of 2007.  The information presented below under “Vision” indicates how the completed SMARTe will look.  The information presented below under “Philosophy” provides technical details regarding the electronic structure of SMARTe.  “Advantages” contains a list of advantages of building SMARTe as described.  Finally, “Technical Specifications” provides some details regarding software specifications.

Vision

SMARTe is an open-source, web-based, decision support system for developing and evaluating future reuse scenarios for potentially contaminated sites (e.g., brownfields).  SMARTe contains resources and analysis tools for all aspects of the revitalization process:  planning, environmental risk management, economic viability, and social acceptance.  It is a holistic decision analysis system that integrates these aspects of revitalization while facilitating communication and discussion among all stakeholders through its presentation and document production capabilities.

SMARTe combines the power of the Internet with analysis and presentation tools that can be used interactively to build decision models for solving revitalization problems.  Specifically, it includes tools for:

· Identification of land use, revitalization and risk management options

· Environmental modeling (inventory, source release, fate and transport)

· Human health and ecological risk assessment

· Economic analysis, which includes market costs and benefits associated with revitalization, including insurance, tax incentives, the cost of money, return on investment, etc.

· Financing, including public and private sector options from grants to loans

· Social analysis, including tools that can translate potential costs and benefits (e.g., quality of life, sense of place, etc.) into market values

· Ecological analysis, which includes revitalizing a potentially contaminated site in lieu of using more green space; using “green materials” in construction; preserving a wetland; etc.

Implementing and integrating these tools provides stakeholders with a decision support tool that will allow them to evaluate various revitalization alternatives.  Using an iterative approach with extensive communication and discussion, stakeholders can use SMARTe to review and evaluate optimal revitalization options.

Philosophy

SMARTe combines knowledge bases, expert system technology, database and GIS access, analysis tools (e.g., environmental modeling, risk assessment, statistics, economic modeling, and decision analysis), documentation and presentation capabilities, to provide a truly interactive analysis of revitalization problems.  The technical philosophy behind SMARTe follows the Scientific Method and uses the technical framework of probabilistic decision analysis.  Probabilistic modeling requires specification of probability distributions for each input component.  These distributions capture both what is thought to be known (e.g., the best guess is the average value) and the associated uncertainty.  Decision-making is best supported by a full characterization of uncertainty so that the quality of the final decisions that are made can be measured, the need to collect additional information can be evaluated, and sensitivity analysis can be performed to identify the most important factors in the model.  Decisions are nearly always made in the face of uncertainty, and this probabilistic framework allows the uncertainty to be specified, evaluated and managed.

The technical objective of SMARTe is to provide an interactive technical guidance program with analysis capabilities that is developed solely with open-source software (see Technical Specifications for more detail).  The web-based components allow each of the technical components to be presented with guidance, interpretation and explanation of their functionality.  SMARTe can be described as providing a complete project management system for revitalization that is comprised of the following components:

· Guidance for each aspect and function of the SMARTe program. This includes interpretation of results and explanation of technical terms and methods

· Access to and integration of project-specific knowledge bases with further access to the wealth of information available on the Internet

· Database management, including SQL queries and GIS access

· Environmental modeling, risk assessment, statistics and decision analysis tools that use R as the analytical engine (R is an open-source statistical programming language – www.r-project.org), sometimes embedded in Java

· Expert system components that help the user navigate the technical choices available within the analysis tools (e.g., risk assessment, financial, and social options, or statistical and decision analysis options)

· A presentation system that can be tailored to the specific needs of the users

· A document production system that can be tailored to any form of computational output (e.g., web-based, PDF, Office products)

· Quality assurance (QA) that is continuously measured and evaluated through user supplied feedback as well as more traditional QA techniques

· Interactive training in each aspect of the SMARTe system

The philosophy of the systems approach that is taken in SMARTe is reflected by the open-source paradigm for sharing information and involving users in development of SMARTe applications.  Consequently, SMARTe is built using templates to contribute content guidance and analysis capabilities to SMARTe, in which case SMARTe can be tailored to the needs of each user.  In addition, the approach includes requirements for documentation, communication and presentation.  This philosophy embraces open-source concepts such as continual development in response to feedback from the user community, and quality assurance (QA) through internal testing and user participation.

The challenge of building SMARTe is how to capitalize on available resources, expertise, and knowledge, and effectively share and transfer that information to the organizations and individuals responsible for making decisions and implementing revitalization.

Advantages 

· By building SMARTe using only open source web-based tools, any potential users are not encumbered with software licensing issues.

· SMARTe allows users to engage at various levels of complexity depending on their interest.  For example, different levels of complexity might include, for each component, an overview, access to supporting information, details of mathematical methods (e.g., environmental modeling, risk assessment, statistics, economic modeling, and decision analysis), computer code (e.g., XML, R) and case study examples.

· The holistic approach facilitates defensibility, traceability and transparency for each application.  The web-based tools that are used are completely open for inspection and review.  There are no “black box” programs, every component of SMARTe is documented in detail, each application can be traced to the origins of the inputs, and the algorithms are peer reviewed and QA reviewed to ensure their accuracy.  There is no proprietary code and the source code for every component of the SMARTe system is presented and available.

· The approach promotes quality assurance through internal testing and through user-supplied feedback.  The open nature of the XML and R code allows every aspect of SMARTe to be thoroughly reviewed.

· SMARTe is a living web-based system that can be updated as new tools, technologies, and approaches become available.

· By using XML, SMARTe itself is a sustainable program.  SMARTe is software independent; the content can be edited with any text editor.  The SMARTe content can continually be built upon while the presentation can evolve and change as the content grows and analysis tools are added.  The presentation of the SMARTe content can be dynamic and tailored to best meet the needs of the user community.

Technical Specifications

SMARTe is designed to be free Open Source software based on World Wide Web Consortium (WC3) web specifications.  All SMARTe content, including the user interface, has been developed using the Extensible Markup Language (XML).  XML is software independent (i.e., the content can be edited with any text editor) and platform independent (i.e., Windows or Linux).  In particular, SMARTe documents are written using DocBook (www.docbook.org).  DocBook is a markup language defined in SGML/XML (i.e., a set of XML tags) for describing documents.  Use of the DocBook specification facilitates printing and distributing of SMARTe documents as paper documents or as displays in a browser with the full analysis capabilities discussed above. This separation facilitates providing web accessibility to SMARTe to the broadest possible audience using the W3C Web Accessibility Initiative specifications (e.g., VoiceXML).  By using XML as a content management tool, SMARTe content is separated from, and thus is independent of, presentation style, technique, and technology.  Presentation is handled using the Extensible Stylesheet Language (XSL) and Cascading Stylesheets (CSS).  This separation allows great flexibility and variety in the choice of presentation.  SMARTe content, for instance, can be seamlessly transformed into HTML (for web browsing), Adobe Acrobat PDF (for reporting), etc.  SMARTe is currently being served using Apache and AxKit but a move to Cocoon is underway.

Software tools for this type of web-based application are being continually developed, requiring constant research to ensure that the most up-to-date tools are being used in SMARTe.  Another example of a software tool that shows substantial promise for building interactive graphical interfaces is Scaleable Vector Graphics (SVG), which can be used to allow graphical user interfaces to move between SMARTe components, to house some expert system capabilities, and to interactively present analytical results.

To access SMARTe, go to:

www.itrcweb.org
On the left side bar, click on “guidance documents.”  On the next page, click on “brownfields.”  Click on the link to SMARTe.
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