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Abstract 

This thesis examines systemic problems with the way information is managed and 
processed in planning support systems. We find evidence of these problems when we 
attempt to: develop an analysis without spending most of the time gathering and 
organizing data sets; or build an analysis that can be re-run at low cost; or implement 
systems that interact collaboratively with those of other experts. This research starts with 
the hypothesis that these problems are related and systemic, and that a new paradigm of 
information management is needed if we can hope to address them effectively. 

The research is divided into two main sections. First, we develop a theory about how 
information flows within and across planning organizations, and use the MassGIS 
buildout analysis to understand how physical planning is done in a cross-jurisdictional, 
real-world setting. We find that modern organizations do are good at creating and 
disseminating information, but find it difficult to keep users’ copies of published 
information up-to-date. Furthermore, the technology for building interactive front-ends 
to analytic models is poorly matched to user needs, and the technology for enabling 
cross-organization collaborative analysis is non-existent.  

In the second part of the thesis, we re-architect the information framework, guided 
by our new theoretical foundation and findings from practice. This new framework is 
based on Web services, an emerging technology for connecting information systems 
across organizations. It is called the Planning Analysis and Modeling Markup Language 
framework, or PAMML, consisting of an information processing vocabulary expressed 
in XML Schema, Web services based on the schema, and guidance on how to best use 
the framework to encourage the interconnection of planning and mainstream 
information technology. 

We find that the PAMML framework can lower costs by leveraging mainstream 
technology, simplify the most basic data sharing activities, yet still allow organizations 
with different levels of technical sophistication to collaborate. PAMML captures the 
semantics of spatial planning problems, allowing them to be decomposed into 
fundamental information processing operations. Regarding user interfaces, we show that 
PAMML’s structure allows multiple end user applications aimed towards different 
audiences to be easily built from the same core PAMML document. 
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