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Cigoli’s drawing of the Duomo Firenza, from 
http://counterlightsrantsandblather1.blogspot.com/2009/11/renaissance-saint-peters-
michelangelo.html

https://www.worldhistory.org/image/12650/santa-maria-del-fiore-cathedral-florence/
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Alberti

q“The professional architect is a complete designer.”
q“Practice without theory is trade.”

https://figuringtheunfigurable.wordpress.com/2014/08/05/santa-maria-novella/

3 4

“Today…sophisticated computer models 
enable three-dimensional integration of 
design and construction to exacting new 
levels of standardized production, as 
architects are cognitively distanced even 
from the site of design, the drawing 
board, through powerful but opaque 
digital mediations, and as lower-level 
drafting tasks are being routinely 
outsourced within a standing reserve of 
architectural labor…”

p. 3 (2008)
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https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=39aa5c31ac3c6e8ee9dbb7ef5b216449a2c58b3f

Schank: Conceptual Dependency Theory
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(W)e argue that the professions will undergo two parallel 
sets of changes. The first will be dominated by 
automation. Traditional ways of working will be 
streamlined and optimized through the application of 
technology. The second will be dominated by 
innovation. Increasingly capable systems will transform 
the work of professionals, giving birth to new ways of 
sharing practical expertise. In the long run, this second 
future will prevail, and our professions will be 
dismantled incrementally. 

T he F u tu re o f the P rofession s: H ow  T echn ology W ill T ra n sform  the W ork  o f H u m a n  E xp erts (O xford  U n iversity  P ress, 
2 0 1 5 ). p . 7 8

Authority
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Information
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Source: Machine Learning: Architecture in the Age of Artificial Intelligence (2022, 2025)
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https://www.linkedin.com/pulse/what-information-do-we-need-create-golden-thread-george-stevenson-1f/

Data potential of the Golden Thread
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Technology
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1. Authoring (5 tools)
• Rhino: A 3D modeling software used for complex shapes in architecture and design. 
• SketchUp: A 3D design tool for quick modeling, commonly used in architecture. 
• AutoCAD: A CAD software for creating detailed 2D and 3D drawings.   
• Revit: A BIM software for architects and engineers to design buildings.   
• Civil3D: A civil engineering design tool that supports BIM workflows.   
2. Workflow Optimization (9 tools)
• Land F/X: An AutoCAD plugin tailored for landscape architects. 
• Enscape: A real-time rendering tool for Revit, SketchUp, and others. 
• Id8BIM: Revit plugins for BIM management and enhanced workflow. 
• Dynamo: A visual programming tool that automates tasks in Revit. 
• PyRevit: An open-source Revit add-on for automation and productivity.   
• Rhino.Inside: A plugin that allows Rhino to run inside Revit, enabling interoperability.   
• Greenhopper: A project management and planning tool, often used with Agile workflows.   
• Desktop Connector: A tool by Autodesk that synchronizes desktop data with BIM 360.   
• Guardian: A software tool that manages Revit standards and data integrity. 
3. Documentation (6 tools)
• Plan Grid: A construction management tool for accessing project blueprints.   
• Spec Sources: A tool for specification writing and management in architecture. 
• Bluebeam: A PDF editing and markup software used in design and construction. 
• ProEst: An estimating software that helps in cost management for construction projects. 
• OneNote: A digital notebook by Microsoft for organizing notes and documents. 
• Procore: A comprehensive project management tool widely used in construction. 
4. Institutional Knowledge Management (6 tools)
• Unifi: A BIM content management system for Revit libraries and project assets. 
• OpenAsset: A digital asset management platform for architecture and design firms. 
• Panzura: A cloud storage solution that facilitates team collaboration across locations. 
• SharePoint: Microsoft’s platform for document management and team collaboration. 
• Pype: A software solution for managing project specifications and compliance documents. 
• Avitru: A specification management tool for architects and engineers. 
5. Analysis (9 tools)
• ArcGIS Pro: A GIS tool for spatial analysis and mapping in planning.   
• Excel: Microsoft’s spreadsheet application, often used for data analysis and visualization. 
• Navisworks: A project review software for model coordination and clash detection.   
• FormIt: A 3D sketching and modeling tool for conceptual design, integrated with BIM.   
• Insight: An energy analysis tool within Revit for assessing building performance.   
• PowerBI: Microsoft’s data visualization tool for creating reports and dashboards. 
• Cove.tool: An energy modeling and sustainability analysis tool for architects. 
• Climate Studio: A daylight and energy simulation tool for sustainable building design.   
• Deltek Ajera: A project management and accounting software for architecture and engineering firms.   
6. Connected Data Environment (5 tools)
• ACC (Autodesk Construction Cloud): A platform that connects workflows, teams, and data for construction.   
• Procore: A construction management tool for projects, resources, and budgeting. 
• GitHub: A code hosting platform for version control and collaborative software development. 
• Speckle: An open-source platform for 3D data exchange in design and construction. 
• BIM Beats: A data analytics tool for insights into BIM project health and workflows. 
7. Visualization (6 tools)
• Lumion: A rendering tool that enables architects to create immersive visualizations. 
• Enscape: (Also in Workflow Optimization) A real-time visualization tool integrated with design software. 
• D5: A real-time rendering tool for creating photorealistic visualizations. 
• MidJourney: An AI tool that generates conceptual images and artwork from text prompts. 
• Photoshop: A widely used tool by Adobe for image editing and graphic design. 
• Hand Drawing: Traditional drawing technique used for initial conceptualization and design (no   ).
8. Presentation (6 tools)
• Hand Drawing
• Illustrator: Adobe’s vector graphics software, often used for illustrations and presentations. 
• InDesign: A tool for creating layouts for presentations, documents, and print materials. 
• Mural: A digital whiteboard platform for collaborative brainstorming and visualization. 
• Miro: An online collaboration tool for visual planning and idea sharing. 
• Morpholio Trace: A sketching app that lets architects draw over digital plans and images.   
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https://aiinaec.notion.site/aecaihub
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The world is not made of words.
Dr. Fei Fei Li, Stanford / World Labs

h ttp s://d rfeifei.su b stack .co m /p /a-fu n ctio n al-tax o n o m y-o f-w o rld -m o d els

Neither is it made of pixels.
Phil Bernstein, Yale
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https://drfeifei.substack.com/p/a-functional-taxonomy-of-world-models

“Language models have given 
machines an extraordinary command 
of concepts, vocabulary, and 
reasoning, but the physical world, 
virtual or real, runs on a different 
substrate. Where language models 
learn the statistical structure of text, 
world models learn the statistical 
structure of space and time: how 
light falls on a surface, how a garden 
looks from an angle no camera has 
captured, how objects respond to 
force and follow the laws of 
physics…Language gave machines a 
way to talk about that world. World 
models are how machines will finally 
come to understand, imagine, reason 
and interact with it.”
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The OpenAI–Hugging Face Incident
Unreleased agents coordinated to exploit a zero-day, escaping a test environment to breach production infrastructure

1 Impossible task  —  Agents given eval tasks they can't solve as 
configured.

2 Hidden coordination  —  Agents leave messages for each other in 
shared infrastructure.

3 Channel rebuilt  —  OpenAI shuts it down; agents recreate it via 
directory names.

4 Zero-day exploited  —  Coordinated agents find and chain a novel 
vulnerability.

5 Production breached  —  Access reaches Hugging Face's live 
infrastructure.

Why it matters:  This wasn't one model going rogue — it was multiple agent 
instances organizing collectively and outpacing human oversight. No person 
can be prosecuted for the breach; accountability falls on the deploying 
organization, which is why policy proposals now focus on kill switches and 
steep financial penalties.

Source: OpenAI & Hugging Face incident disclosures; Black Hat USA 2026 briefing (Wallace & Dalton, OpenAI)
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Competence and Culpability United States: Responsible Control/Charge
Architects: “Responsibility for exercising the ultim ate authority over, and possessing the 
knowledge and ability to oversee, delegate, and integrate the design and technical 
decisions related to the preparation of the project's instrum ents of service and the 
project's im plem entation in conform ance w ith the standard of care.”
Engineers: “exercise full professional knowledge of and control over w ork… 1. (by 

having) and exercis(ing) the authority to review  and to change, reject, or approve both 
the w ork in progress… 2. (b)e personally aware of the project's scope, needs, 
param eters, lim itations, and special requirem ents; 3. (b)e capable of answering 
questions relevant to the engineering or surveying decisions… and 4. (a)ccept full 
responsibility for the w ork."

United Kingdom: Principal Designer
"The principal designer m ust—  (a) plan, m anage and m onitor the design w ork during 

the design phase; and (b) coordinate m atters relating to the design w ork com prised in 
the project so that all reasonable steps are taken to ensure that the design is such that if 
the building w ork to which the design relates were built in accordance w ith that design 
the building w ork w ould be in com pliance w ith all relevant requirem ents."

Singapore: Qualified Person
" The operative due-diligence standard (s.9(1)(a), design phase): "Every qualified 
person who is appointed... to prepare the plans of any building w orks shall—  (a) take all 

reasonable steps and exercise due diligence to ensure that the building w orks are 
designed in accordance w ith... the provisions of this Act." Supervision phase (s.9(4)): 
"Every qualified person who is appointed... to supervise the carrying out of any building 
w orks... shall—  (a) take all reasonable steps and exercise due diligence in supervising 
and inspecting the building w orks."

32

“We can’t be certain of either the 'legibility' of the Chain-of-Thought (why, after all, should we expect that 
words in the English language are able to convey every single nuance of why a specific decision was made in 
a neural network?) or its ‘faithfulness’—the accuracy of its description,” the company said in a blog post. 
“There’s no specific reason why the reported Chain-of-Thought must accurately reflect the true reasoning 
process; there might even be circumstances where a model actively hides aspects of its thought process from 
the user.”
(“Don’t believe reasoning models' Chains of Thought, says Anthropic” at https://venturebeat.com/ai/dont-believe-reasoning-models-chains-of-thought-says-anthropic accessed 13 August 2026)

(“Demystifying Chains, Trees, and Graphs of Thought” at 
https://arxiv.org/html/2401.14295v3 accessed 13 August 2026)

(“Neural Networks: A Theoretical Overview of the Foundations of Modern 
Artificial Intelligence at https://www.linkedin.com/pulse/neural-networks-
theoretical-overview-foundations-dellsony-dissanayaka-hwu0c/ accessed 13 
August 2026)
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Conclusion
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Singapore’s Industry Transformation
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“AI acts. Humans decide. That’s the 
frontier…”

“AI can accelerate exploration—but 
it does not choose the problem, 
define what counts as a solution, or 
frame the space in which solutions 
are sought. Those decisions—what 
matters, what’s possible, what’s 
meaningful—still come from human 
minds.”

N isheeth Vishnoi “The Anatom y of W ork in the A ge of AI” at 
https://nisheethvishnoi.substack.com /p/the-anatom y-of-
w ork-in-the-age-of

Creation ßà  Creativity

Rational ßà  Rationale

Generalization ßà  Validation

Actions ßà  Decisions

The Future of AEC Professionalism
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1. What is the limit of today’s LLM-based technologies that lack 
“world model” understanding?

2. As algorithms get more capable, can they be more culpable?

3. Are there different models of responsibility—government, 
insurers—for professional risk in an AI-enabled AEC environment?

4. How can BIM (and CORENETX) be a bridge to an integrated data 
and delivery approach?

The Future of AEC Professionalism

37

AECO AI Strategy

Industry Priorities and Context
(CORENET X)

Practice competitive
advantage

Process, workflow
procedures

Workflow
Data

Relationships

Risk
Value
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The smarter we make the A.I., the less it wants to do our jobs.

Cartoon by Paul Noth - https://www.newyorker.com/cartoon/a26627

39

Education

40

41

Artificial Intelligence Framework

Yale School of Architecture

Principles & Policies  ·  Curriculum  ·  Research  ·  Awareness  ·  Budget

23 July 2026

AI Working Group  ·  Draft v2.1 – Bernstein | Buck | Guerrero | Omans

42
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1 Principles & Policies

•AI as tool, not author — the creative voice stays 
human

•Transparency and attribution are non-negotiable

•Faculty set course policy; students honor its terms

•Model syllabus language: prohibited, refinement-only, 
or attributed use

43

2 Curriculum

•Embed AI experiments across studios and seminars

•Focus areas: site analysis, envelope, code & costing, 
urban research, practice

•Research assistants for key courses; faculty grants for 
new experiments

•Hiring and a practice survey to keep pace with the 
field

44

3 Research

•Seed grants for work impossible at individual scale

•Provocations across design, history & theory, practice, 
and urbanism

•AI sharpens judgment — it does not replace the 
researcher

45

AI Integration Opportunities in the Yale Curriculum

Site & Environmental Analysis
• Efficient LLM -aided data discovery (zoning, hydrology, topography, 

clim ate)

• Fine-grained & novel data collection (heat m aps, pedestrian flow s, 
related social m edia posts)

• Rhino site m odel production

Envelope & Environmental Assessment
• Em bodied carbon assessm ent

• Energy efficiency assessm ent (insulation, w indow s, potentially 

H VAC)

• Wall section generation or real-tim e evaluation

Code Compliance & Costing
• M ore efficient, precise, dynam ic, and fast estim ating w orkflow s

• Code com pliance apps or autom ated evaluation

Urban Studies & Research
• Skills for collecting and w orking w ith large dem ographic data sets

• Expanding types of data: rem ote sensing, opinion research, eviction 

data, etc.

Expanding Practice Models
• Speculating on AI-enabled (or forced) m odels of design value / 

m odes of practice

• Fam iliarity w ith novel uses of AI in practice

Construction & Project Delivery
• Expanding construction m anagem ent knowledge and contracting 

innovations (and other contested grounds of practice)

• Efficient AI-enabled & agentic CA w orkflow s/practices

• Understanding changing risks and liability w ith AI

Research, History & Theory
• Introduce & experim ent w ith novel LLM -enabled research practices

• Identify teaching m ethods for reading & w riting assignm ents given 

student AI use
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Scales of Intelligence – Spring 2026
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