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Early Design and Requirements Modeling

Project Description

	Business needs: The desired goals, expressed during architectural programming as requirements and design criteria, are a primary motivation for down-stream design decision-making.  Owners, large organizations especially, currently expend a great deal of resources to document these criteria in a non-computational format therefore rendering limited utility for computational support.  Current applications are limited by not having access to these requirements and therefore early design support is hindered as requirement specification provides the context for most subsequent actions.  Owners also need a way to compare the desirability of alternative proposed solutions in light of the desired objectives, and to also track compliance.  In addition, early design geometric concepts also need to be considered as they are closely tied to functional requirements and, secondly, have much lower levels of detail and different geometric requirements than current methods support.  In addition, process considerations also merit the need for data consideration, such as the process of ‘blocking and stacking’ and working with a ‘bubble diagram’ (planar spatial configuration).  The three primary areas of consideration are 1) spatial programming, 2) criteria specification, and 3) early design geometric representations.

	Solution: A description of the early design process will be generated from which an appropriate data structure will be developed which incorporates the unique software requirements that satisfy the objectives outlined in the three previously outlined considerations.  The solution will have to take into consideration the ‘looseness’ or variability required during this phase, and propose a method that considers Targets, Limits, Ranges, and Derived values, to name a few.  Another major consideration is that the solution will have to deal with the fact that requirement types and values are not universal nor are they static.  They are client specific, building type specific, and project specific.  A robust extensibility mechanism will need to be considered and a reference criteria specification will be developed.


	Scope of project work: The project will include all services normally expected in the building model and already available in the IFC model.  IFC model extension requirements will be developed to support early design and space requirement coordination.  If convenient, rules may be established for services not already in the IFC model, and requirements noted for future addition.  

	More information --  See website: 
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The three primary areas of consideration are 1) spatial programming, 2) criteria specification, and 3) early design geometric representations.  The data structure will have to consider the ‘looseness’ or variability required during this phase.  During spatial programming this translates to different levels of assignment of area at different levels of the project from the project to the site, building, story, and function.  This results in two possible approaches, ‘stepwise refinement’ (or ‘top-down’) and ‘bottom-up’, both of which are commonly simultaneously utilized.  [criteria specification consideration of composition vs. inheritance, as well as upward summing (calc* attributes)]

Another major consideration is that requirement types and values are not universal nor are they static.  They are client specific, building type specific, and project specific.  A robust extensibility mechanism will need to be considered.

The act of stepwise refinement or ‘top-down’ approach involves having notions at higher levels in the hierarchy for which lower levels need to divide and assign.  For example, an owner may want to maximize the facility size for a particular site and want as much as possible area, say 10,000 sq. ft. from a project for which will need to be partitioned out across buildings, and subsequently down the hierarchy of stories, and functions.  On the other hand an owner may take a ‘bottom up’ approach where they know they need to support exactly 100 employees, groups of which have different functional area requirements, from which solutions will be ‘built up’ around to support.  With criteria specification, desired state needs to be expressed such that the following value types can be expressed: Target (=), At Least (>=), No More Than (<=), and Within (min >= X <= max) (this example is provided for illustration purposes and may represent a subset of the total).  In addition, derived values are used commonly at this stage and provide notions of rationale (such as Value = AreaPerPerson * ExpectedOccupantLoad).
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�PAGE \# "'Page: '#'�'"  ��Do we want a tool??  I think the most important piece is the data specification.  I worry that a tool emphasis would distract from the primary consideration.  On the other hand, a tool might formalize how such a data structure would be used.  Thoughts?
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