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Project Scope
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Problem, Goals

 Current architectural data is being lost.
 Firms, libraries, museums, archives face challenge

 Develop Long-Term Archiving strategy for
digital architecture data
 Especially 3D CAD models

 Demonstrate in DSpace digital archive
 Using SIMILE’s Longwell faceted browser
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Audiences

 Practice (Architects, Designers, Engineers)

 Research (Historians, Scholars)

 Teaching (Instructors, Students)

 General (Public, Casual)
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Use Cases
 Practice (Architects, Designers, Engineers)

 (Internal) Perform current work; re-use recent work
 (External) Data interoperation with partner firms
 (“Read Only”) Consult own work

 Research (Historians, Scholars)
 (Design) Study history of design, “design intent”
 (Business) Study process, techniques, economics

 Teaching (Instructors, Students)
 (Design) Study history of design, “design intent”
 (Practice) Study models to learn, extend CAD
 (Computation) Capabilities, constraints, on design

 General (Public, Casual, Educational)
 Study architectural history; view buildings, designs

Blue signifies future use cases
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Datasets We’re Working With
 Frank Gehry, MIT Stata Center

 Cambridge, Mass. (2004)
 CATIA

 Moshe Safdie, U.S. Institute of
Peace
 Washington, D.C. (2009)
 Revit

 Thom Mayne, Caltrans
 Los Angeles, Calif. (2004)
 Microstation
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“Meta” Data
 10Ks of files
 10s of Gbs
 100+ file

formats

 File system
 Almost no

metadata
 Collab. systems
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3D CAD
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3D PDF: Quick Look
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Terminology: Geometry
NURBS “Non-
Uniform Rational Basis
Splines”
Freeform curves,
surfaces. Weighted points

Mesh  Collection of
vertices, edges and faces

http://en.wikipedia.org/wiki/Nurbs
http://en.wikipedia.org/wiki/Polygon_mesh
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Terminology: Parametric

 Parametric
 CATIA
 Revit
 Microstation

 Non-
Parametric
 Rhino
 Maya

“Features”
vs. just

underlying
geometry

Freeform
surface

modeller…
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3D CAD Systems in Architecture

 Dassault Systemes’ CATIA  (Stata Center)
 Autodesk’s Revit    (U.S. Inst. Peace)
 Bentley’s MicroStation  (Caltrans)

 Vary in parametric modeling v. inert geometry support
 Vary in complex (NURBS) v. simple geometry (Mesh)

support

How CAD products encode geometric and parametric
models is unique and proprietary

 Project deliverable: format representation information



November 14, 2008 © MIT                                              DLF Fall Forum 14 

Data Exchange Formats
 Open, Standards-Based

 Model Information
 STEP (ISO 10303)
 IFC (ISO 16739)

 Geometry Information
 IGES
 VRML
 STL

 Display formats (generally
available)

 3D PDF
 Flash

 Various Industry
Data Exchange
Solutions

 Navisworks
 Collada
 DXF / DWF
 DWG / DGN
 Viewers
 …

Blue signifies formats under study



November 14, 2008 © MIT                                              DLF Fall Forum 15 

3D CAD Preservation
 Original as Received:

 0.  Save original model and software
 e.g. CATIA, Revit, DWG

 Derivatives:
 1.  Export to rich standards-based 3D CAD model format

 IFC best (“Coordination” Model View)
 Otherwise STEP (AP203 and other parts)

 2.  Export to dessicated standards-based shape file format for
pure geometry
 e.g. IGES, VRML

 3.  Export to a Web-based display format
 e.g. Adobe 3D PDF, Flash



November 14, 2008 © MIT                                              DLF Fall Forum 16 

3 Derivative Formats:
IGES, STEP, 3D-PDF

 dd
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3D Model Interactivity

If CAD software only exports inert geometry,
the original parametric model is lost – i.e.
the preservable artifact is not authentic

Does that matter? probably not…

 Doesn’t fully represent design intent
 Can recreate a parametric model later
 Can manipulate the model view (e.g. 3D PDF)
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Preserving Other Data

 Adopt existing best practices
 2D drawings, other documents in PDF/A
 Images in TIFF
 Video in MPEG-4
 ASCII (mbox) for email archives

 But what about project management
system data??
 e.g. Buzzsaw, Constructware, Newforma
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Ontology
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PIM - Project Information Model
Entire architecture/design project

 Initial sketches

 3D CAD models, 2D CAD drawings

 Formal outputs (e.g. client presentations)

 Correspondence, RFIs, ASIs, etc.

 Contracts and surveys

 Images, video, other media files

 Every client issuance

Linked together in a relationship map
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PIM ontology
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Properties on Objects [1 of 2]

 Every File gets five properties

 Project Phase
e.g. concept, design, construction, etc.

 Building Zone/System
e.g. Stata Center, Gates Tower, 4th floor

 Architectural Discipline
e.g. architectural, electrical, mechanical, structural

 Document Type
e.g. presentation, drawing, communication

 File Format
e.g. CATIA, AutoCAD, Word, PDF
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Properties on Objects [2 of 2]

 Important files further tagged

 Hand-selected “Design Objects”
 Client presentations, etc.
 3D models and 2D drawing sets

 Privileged access in user interface
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Preliminary Workflow

 as
df
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Curators’ Workbench (CWB)

 PIM Tools pre-process
initial RDF

 File object properties
assigned using CWB
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DSpace Archive

 Preservation and dissemination

 UI external to DSpace

 Bulk ingest tools (e.g. Curators’
Workbench; DSpace “packager” importer)

 Format registry integration for technical
curation (GDFR, PRONOM, DSpace internal)
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User Interface
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End User Path to Datasets
 Different

faceted
browse tools

 Different
scaling
issues

 Different
audience
needs

 Some
navigation,
linking,
indexing
challenges
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What We’re Going to See
 Exhibit for FACADE Projects

 Exhibit / Longwell for “Coffee Table Book”

 Longwell for USIP “Reference Book”
 Design Objects (slides)

 Client Presentation (.PPT)
 Design Model (.RVT), then Derivative File (.IFC)
 Design Set, Index (.DOC), Drawing (.DWG)

 Files (demo)
 Arch. Discipline: Landscape
 Phase: Schematic Design
 Doc. Type: Sketch, Specification
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Exhibit Projects
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Exhibit USIP Timeline
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Exhibit Stata, Popup



November 14, 2008 © MIT                                              DLF Fall Forum 34 

Longwell, “Starting Points”
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Longwell, Table w. Popup
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“Presentation” 0008 (.PPT)
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Client Presentation Design
Object O-0008 (.PPT)

Moshe Safdie Assoc. presentation1.ppt
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A

B

C

E
F

G

H

D

Moshe Safdie Assoc. NCPC_03_06.ppt

Mall, Washington DC
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A: View from West Potomac Park, South of USIP adjacent to Lincoln Memorial

without USIP building

Moshe Safdie Assoc. NCPC_03_06.ppt

View, without USIP Building…
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A: View from West Potomac Park, South of USIP adjacent to Lincoln Memorial

Moshe Safdie Assoc. NCPC_03_06.ppt

There it is!
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Design Model (d0003)
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Derivative File .IFC (50729)
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Design Set (d0014)
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Index File to Design Set (21314)
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Word .DOC Index to .DWGs
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DWG “L101,” from Index (21693)
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What We’re Going to See
 Longwell for USIP “Reference Book”

 Design Objects (slides)
 Client Presentation (.PPT)
 Design Model (.RVT), then Derivative File (.IFC)
 Design Set, Index (.DOC), Drawing (.DWG)

 Files (demo)
 Arch. Discipline: Landscape
 Phase: Schematic Design
 Doc. Type: Sketch, Specification
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Contents of Talk (review)
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 Datasets We’re Working With
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Outcomes, forthcoming …

INSTITUTIONS:
 Open source, production

quality software
(repository; U/I)

 Format representation for
3D CAD

 Preservation strategy for
3D CAD

 Ontology, workflow for
other materials

 Intellectual property issue

USERS:
 Avail. of

materials
 Improvement

over “File
System”
organization

 Some add’l.
metadata
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