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MIT FACADE Project

 Develop Long-Term Archiving strategy 
for digital architecture data

 Especially 3D CAD models

 Demonstrate in DSpace digital archive
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Architecture Data

Recent building projects

Also applies to

 Heritage projects, e.g. renovation of 
central Pisa

 Historical reconstructions, e.g. World 
Trade Center
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Frank Gehry: MIT Stata Center
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Stata Center Data

 16 issuances

 14Gb

 26,000 files

 ~60 file formats

 Multiple software 
versions

 Each 3D model = 
multiple files

NOTE: this is a subset of the 
complete archive

 CATIA v4, v5

 AutoCAD DWG

 Digital images, video

 Email archives

 Business documents

 Buzzsaw, Citadon for 
correspondence, project 
management
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Moshe Safdie: U.S. Institute of Peace

 Still under 
construction

 60 Gb so far

 36,000 files

 >100 file formats

 Revit and Catia v5

 Rhino, AutoCAD

 Email archive, 
documents, 
Constructware files
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Morphosis: Caltrans Headquarters

 9.2Gb

 >16,000 files

 400 zip archives

 96 file formats 

 Microstation 3D CAD

 AutoCAD

 Images (many types)

 PDFs, Word docs, Web 
pages, Powerpoints, etc.
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3D CAD Systems in Architecture

Autodesk’s Revit, Dassault Systemes’ CATIA, 
Bentley’s MicroStation, McNeel’s Rhino

 Vary in parametric modeling v. inert geometry support

 Vary in complex (NURBS) v. simple geometry support

How CAD products encode geometric and parametric 
models is unique and proprietary
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Standard 3D CAD Formats

For data transfer between software

 IGES – deprecated

 STEP (ISO 10303) 

 IFC   (ISO 16739)  - No NURBS
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3D CAD Preservation

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

 Export to standards-based 3D CAD format
IFC best (coordination model view)

Otherwise STEP (AP203 and other parts)

 Export to standard shape file format
e.g. IGES, VRML

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

 File type
e.g. presentation, drawing, communication

 File Format
e.g. CATIA, AutoCAD, Word, PDF
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Important files further tagged

 Hand-selected “Digital Objects”

 Output files, e.g. key client presentations

 3D models and 2D drawing sets
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Curators Workbench

 Tool interviews curator
 e.g. project start and end dates

 key file identification

e.g. client presentations, 3D models

 Tool pre-processes collection, presents 
preliminary results, curator corrects, iterates

 Curator/domain expert creates 3D 
derivatives, other preservation copies 
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DSpace Archive

 Format registry integration for technical 
curation support (GDFR, PRONOM)

 Map project data to DSpace data model

 Bulk ingest tools (e.g. curator workbench)

 UI based on SIMILE Exhibit
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The Fine Print

 Non-exclusive research licenses for limited 
access now

 Want broad Open Access license

 Need a model license
 AIA a non-starter (too restricted)

 Ditto a typical gift agreement (too liberal)

 Will interview architects

 BIG PROBLEM!
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