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number of agenda items accomplished, the ability for meeting participants to answer
questions about the design process, and through a DEEP analyses (Liston 2005) that
measure the amount of time a project team spends of Describing, Explaining, Evaluating
and Predicting during a design meeting. One idea behind this metric is that Describing
and Explaining are potentially less value adding processes compared to Evaluating and
Predicting.
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Figure 27: Narratives constructed by other students and researchers that integrate several design
representations and computer tools into multidisciplinary processes. A. A Narrative that combines building
geometry and construction schedule into a 4D model, then analyzes the 4D (3D +time) model for workflow
performance, resource use, cost distribution, and space use, and compares the performance of two 4D
models against these metrics. B. A Narrative that describes a student’s process for his class project. He
started with 2D drawings constructed by an architect with AutoCAD. He then constructed a 3D model of
the building structure using ADT. He then performed a structural design and analysis, using ETABS. He
then assembled and formatted the analysis results and quantity takeoffs in Excel. He also created an
animation in ETABS to visualize the structure’s deformation. He also created a series of screen shots of the
structural design and analysis. Finally, he gathered this data into a final presentation of his analysis
results. C. A Narrative that locates conditions in a building information model that are required to meet
certain specification requirements. D. A Narrative that compares design costs to target costs that are
established earlier in the project.

As qualitative evidence for the ability of Narratives to improve integration, Haymaker et
al 2004b describes how we used Perspector App to iteratively construct and control the
integration of a Narrative of Perspectives and Perspectors on a single desktop. We are
gathering more quantitative data from projects with and without Narratives. One measure
of integration is latency -- the amount of time for a design change in one representation,
or Perspective, to be reflected in a dependent representation, or Perspective. We are also
documenting integration errors and resulting costs and delays on projects.
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6 Conclusions

Because of the communication and integration difficulties, and the time and resource
constraints inherent on any project, the WMP team found it difficult to fully explore their
design narratives and thus optimize their design. For example, they were unable to
explore many different atria options to determine the optimal configuration for the
energy, daylight, cost, and other important criteria. William McDonough presented the
chart in Figure 28 to illustrate how sustainable designers’ goals and methods must
continue to evolve both during the project lifecycle and from one project to the next as
we continuously learn and evolve towards clearer and more sustainable methods and
goals (McDonough 2004).
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Figure 28: William McDonough asserts that sustainable designers must continually develop clearer
methods and goals.

As these methods and goals become more clear, sustainable designer’s need simple
frameworks to quickly and accurately communicate them to other stakeholders, and to
integrate them with the other methods and goals on a project. We are designing
Narratives as a flexible framework in which project teams can collaboratively and
iteratively communicate, integrate and optimize their design processes as they construct
and control Narratives.

Figure 29 is a partial conceptual Narrative that we composed to measure the goals for the
project described in the introduction on six axes of a spider diagram. This Narrative
consists of interrelated sub Narratives that measure each of these goals. For example,
WMP describes environmental sensitivity in terms of several sub goals related to: access
to fresh air, indoor air quality, integration with surroundings, energy, site, material flows,
water, and access to light. Further sub Narratives would measure each of these sub goals.
For example, WMP describes energy efficiency in terms of: embedded energy in
materials, building energy use, people and transit, renewable resources, and construction
processes. Ultimately, these Narratives interweave other types of representation and
reasoning, such as CAD drawings describing design options, analysis data describing
energy calculations, and other types of representations. Ideally, the connections between
these representations could all be formal. Modifications to any information could
propagate through the Narrative, reflecting any changes to the overview of the six goals
of the project. When formal, automated connections are not possible, AEC professionals
could continue their current practice of using manual connections. For example this

10/27/05 © Haymaker, 2005

23



Narrative shows that the measurement of aesthetics could simply involve asking four
human design critics for their opinions. The transition to formalized and supported
Narratives should be evolutionary and helpful, incorporating today’s AEC computer
tools; they are not meant to provide constraining meta-solutions that replace individual
know-how and creativity. They integrate our greatest advances in information technology
with the collaborative human process of design and innovation.
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Figure 6: A partial conceptual Narrative to explicitly measure a project in terms of its goals. Starting with
information describing the building geometry, and other information (not shown), this Narrative constructs
information describing the projected energy performance of the building. From the Building Energy Use
representation and from other representations (not shown) the Narrative constructs a representation
describing the Energy performance for the entire project. From the Energy representation and from other
representations (not shown), the Narrative constructs a representation of the Environmental Sensitivity of
the project. From the Environmental Sensitivity Representation, and from other representations (not
shown), the Narrative constructs a representation describing the overall Performance in terms of the
project’s core goals. The project team can iteratively modify the Building Design Perspective while they
search for a design that optimally satisfies all their goals.
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