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Iteration Is Not New

» Design has always been iterative
« Studio critique = feedback loop
» Computers accelerate the loop
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Linear Logic to Generative Logic
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Linear Logic to Generative Logic

£ Pressure.3d

File Edit View Curve Surface Solid Mesh Dimension Transform Tools Analyze Render
Successfully read file "C:\Users\Peluso\Videos\Pressure\Pressure.3dm"
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Linear Logic to Generative Logic

Resource: https://www.youtube.com/watch?v=7P2frKOJZ0k



The Generative Design Loop

Linear Logic to Generative Logic
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Resource: https://vimeo.com/118756126?fl=pl&fe=vl



The Generative Design Loop

Linear Logic to Generative Logic

Resource: https://vimeo.com/114298250



The Generative Engine

The Master Loop Explanatory Visual

= Input q
[Initial Idea] par[an?eptuerS]

[Generative
Algorithm]

ITERATE (Feedback)

[Evaluation]

Generate: A parametric model
produces variations by
altering inputs.

Evaluate: A simulation scores
each variation against
defined goals.

Iterate: Results feed back to
adjust parameters, manually or
automatically.

A\ NotebookLM



| Lrhe Semester in One Loop

Module 1: The Logic of Form

Translating design ideas into
rule-based algorithms
(attractors, fields, data trees).

[Input [Generative
Parameters] Algorithm]

[Solution
A Space]

[Initial Idea]

[Evaluation]

Module 2: The
Intelligence of Matter
Exploring Al-driven
methods and physical
fabrication loops.

Module 3: Advanced
Form-Finding

ITERATE

(Feedback) solvers closing the loop.

External data, environmental
simulation, and automated

1
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Computation does not replace design; it shifts effort
from drafting solutions to defining values.

I The Architect’s Loop

Intervention Which sliders matter?

This is a design decision.

Chooses Parameters

Intervention What counts as “good"?

This is a value judgment.

Definés Criteria

Intervention . | C
i@ Curates Results

Which trade-off is preferred?
This is taste, culture, and ethics.

=

=

The key question in generative design is always:
who decides what ‘better’ means?

A NotebookLM



Optimization strategies scale to match the complexity

of the architectural problem.

Single-Objective Optimization

Balance two or more
competing metrics
simultaneously (e.g.,
maximize solar gain vs.
minimize cooling load).

Improving one metric
degrades another.

Goal: Trade-offs: Output Shape: Ecosystem:
, None. The Mountain Galapagos.
Find the absolute best ,
. &—— OPTIMUM
value for one isolated Adjusts one ‘dial’ for /'
metric. maximum signal. /
Multi-Objective Optimization
Goal: Trade-offs: Output Shape: Ecosystem:
High. The Pareto Front Wallacei, Octopus.

T /~ PARETO FRONT

HETRIC 2
L

METRIC 1

A NotebookLM



The Pareto Front visualizes the landscape of optimal compromises.

Daylight Autonomy

Point A
Maximum daylight, but suffers
from high solar heat gain.

Point B
The balanced
compromise zone.

Point C

Minimal solar heat gain,
but heavily compromised
interior daylight.

| | | | | | | | | | | | | | | | | | |
Solar Radiation

The solver reveals the boundaries of physics.
The designer selects the position on the curve.

A\ NotebookLM




Evolutionary Solver

Galapagos Editor
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Evolutionary Solver

To create connections, drag from the component to the inputs

https://hopific.com/galapagos-grasshopper-tutorial/



Evolutionary Solver

Connecting a fitness value

https://hopific.com/galapagos-grasshopper-tutorial/



Evolutionary Solver

Define whether to optimize for minimum or maximum

Galapagos Editor

Options  Solvers Record

Fitness |= Maximize <

Generic

Blog posts on 'T Eat Bugs for

Breakfast'
Threshold
Evolutionary Principles applied to Problem Solving
Runtime Limit [_J Enable Evolutionary Solvers: Fitness Functions

Evolutionary Solvers: Selection

) Hours Evolutionary Solvers: Coupling

Max. Duration G Minutes Evolutionary Solvers: Coalescence
e AU | Evolutionary Solvers: Mutations
Define "Fitness"....

Fitness Pressure

On getting lucky in higher dimensions

Evolutionary Solver

Max. Stagnant 50

Population 50
Initial Boost 2 x
Maintain 5 %
Inbreeding |+ 7 5 %

Annealing Solver

Temperature 100 %
Cooling 09500 x
Drift Rate 25 %

o [ ]

https://hopific.com/galapagos-grasshopper-tutorial/



Evolutionary Solver

Galapagos Editor

Options Solvers Record
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Evolutionary Solver
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Evolutionary Solver
Optimization goal: Finding the smallest rectangle that encloses all squares

\ -
https://hopific.com/galapagos-grasshopper-tutorial/



Evolutionary Solver
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Evolutionary Solver

Location
- 0s00
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Evolutionary Solver

Galapagos Editor

Options  Solvers Record
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Evolutionary Solver

Optimized Solution Result:

https://hopific.com/galapagos-grasshopper-tutorial/



Optimization strategies scale to match the complexity
of the architectural problem.

Single-Objective Optimization

Goal: Trade-offs: Output Shape: Ecosystem:
_ None. The Mountain Galapagos.
Find the absolute best s

value for one isolated Adjusts one ‘dial’ for
metric. maximum signal.

Multi-Objective Optimization

Goal: Trade-offs: Output Shape: Ecosystem:
High. The Pareto Front Wallacei, Octopus.

Balance two or more 2

competing metrics Improving one metric

simultaneously (e.g., degrades another.

maximize solar gain vs.

minimize cooling load).

Fa . PARETO FRONT

HETRIC 2
L

METRIC 1
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The Generative Engine

The Master Loop Explanatory Visual

= Input q
[Initial Idea] par[an?eptuerS]

[Generative
Algorithm]

ITERATE (Feedback)

[Evaluation]

Generate: A parametric model
produces variations by
altering inputs.

Evaluate: A simulation scores
each variation against
defined goals.

Iterate: Results feed back to
adjust parameters, manually or
automatically.
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Case Studies



Layout Optimization

Autodesk MaRS Office
The Living, 2017

Resource: https://www.autodesk.com/autodesk-university/class/Hands-Project-Rediscover-generatively-designing-Autodesk-Torontos-office-2019
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Layout Optimization

Adjacency/Buzz (Congestion Map)

Views to Ouiside

.......
.......

1. Adjacency: 96.764550
2. Buzz: 4.448632

3. Disiraction: 0.235152

4, Views to Ouisids: 0.722067
5. Daylight: 0.531804

6. Work Style: 0.877024

Autodesk MaRS Office ——— e
The Living, 2017 S T e —

[
I

Resource: https://www.autodesk.com/autodesk-university/class/Hands-Project-Rediscover-generatively-designing-Autodesk-Torontos-office-2019



Layout Optimization

Autodesk MaRS Office
The Living, 2017

Work Style

Views to Outside

e Rl

Low Distraction

Daylight

Adjacency Preference

Interconnectivity

Resource: https://www.autodesk.com/autodesk-university/class/Hands-Project-Rediscover-generatively-designing-Autodesk-Torontos-office-2019



Layout Optimization

1 Multi-Objective Optimization

2 Parametric Geometry System
3 Evaluation is Key
4 Accessible Tools

Resource: https://www.autodesk.com/autodesk-university/class/Hands-Project-Rediscover-generatively-designing-Autodesk-Torontos-office-2019



Layout Optimization

/Plateau v

CREATE

TOOLS

w

UNITS

SELECTION TAGS

SELECTION SPACES

Finch

Resource: https://www.finch3d.com
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Case Studies

Layout Optimization
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Massing Optimization

CLIENT OBJECTIVES CITY & COMMUNITY OBJECTIVES

City View Unobstructed View Pedestrian View Sky Exposure Light at Stree Pedestrian Flow

s 317 Madisen
% Empire State Bullding

One Vanderbilt
KPF 2016

| INTEGRATION |

OPTIMAL RANGE OF SOLUTIONS

Resource: https://ui.kpt.com/one-vanderbilt



Massing Optimization

Top View Perspective 1 | Axon_Building Icon

-

T *B_

Dashboard

View Daylight Value Obijectives Chart
. Pedestrian View: Urban View Local View: | Sky Exposure  Shadows Cast 5 Design  Base Case Deyht: 0.0%
O ne Va n d e rb | It Chrysler Building o % Exposure above P:fgf;: $119.01 $119.01
2 0 1 6 Grand Central Station - 70 degree view angle:
Better then a4 64.59 GFAto
KPF existing? ol Surfoce Area 236 2.36
1.1% 00k o Ratio:
400f = Weighting Score
LEEITRE S Ped. View: 20%
200t = Sky Exposure: 10%
0ok = % Difference from Existing: Light at Streat: 20%
Value: 40%
e e e Surface Area: 10%

Resource: https://ui.kpf.com/one-vanderbilt



Massing Optimization
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Massing Optimization

One Vanderbilt

KPF 2016

Base Case
Daylight: 0.0%

:0.0% 10.0%

P $119.01

Weighting Score

Ped. View: 20%

Sky Exposure’ 10% 1 NO
Lightat Street: 20% |
Value: 40%

Surface Area: 10%

Taper - 25 FAR
Daylight: 27.4%

Area
:-12.0% 121.8%

P $19728

Weighting Score

Ped. View: 20%
Sky Exposure: 10%
Light at Street; 20%
Value 40%
Surface Area: 10%

W=

Grid - 30 FAR
Deylight: 28.3%

Area
1-17.5% 124.8%

e SR T

Weighting Score

Surface Area: 10%

Diagonal Slabs

Deylight: 19.0%
Value Local View
117 A%
‘Area View
-25.5% 22%

Porscn  $12247

Weighting Score

Surface Area: 10%

:1.8%

1-1.8%

. ‘$Hoae

Weighting
Ped. View: 20%

Surtace Area: 10%

Score

41.3¢

w0

A
Porsor:  $123.68

Welghtin

Ped View: 10%
Sky Exposure: 15%
Light at Street. 25%
Value: 40%
Surface Area: 10%

Score

71.93

Resource: https://ui.kpf.com/one-vanderbilt



Massing Optimization

One Vanderbilt
KPF 2016

Resource: https://ui.kptf.com/one-vanderbilt



Case Studies

Massing Optimization

43RD STREET VANDERBILT AVE

One Vanderbilt .
——

MADISON AVE 42ND STREET

Resource: https://ui.kpf.com/one-vanderbilt



Case Studies

Massing Optimization

One Vanderbilt
KPF 2016

Testing Iterations_ Simple Extrusion Not As of Right

Height : 740 feet Stacking Diagram 1
Gross Floor Area : 1,206,390 sf
FAR: 24

Overall Daylight Score : 59%
(Midtown)

Mass Axonometric

SCORIN

G SUMMARY

(42nd Street, Vantage Point One)

SECTION
81-274 (v)

81.274 (c)
81-274 (d)

81-274 (e)
81-274 ()

81274 (g)

Squares above 70deg. blocked
Squares below 70deg. open
Profile enchroachment penalty

000.00

SCORE

-412

63

-16.3

512

96.0
4.8

46.7%

SCORING SUMMARY
(42nd Street, Vantage Point Two)

SECTION
81-274 (o)

81274 (c)
81274 (¢)

81-274 (e)
81-274 (1)

81274 ()

Squares above 70deg. blocked
Squares below 70deg. open
Profile enchroachment penalty
000.00

000.00

Total Blockage

Available daylight squares.
Remaining daylight

DAYLIGHT SCORE

SCORIN

(Madison Avenue, Vantage Point One)

SECTION
81-274 (b)

81-274 (c)
81-274 (d)

81-274 (o)
81-274 ()

81274 (g)

G SUMMARY .

Squares above 70deg. blocked
Squares below 70deg. open
Profile enchroachment penalty
000.00

000.00

Total Blockage

Available daykight squares
Remaining daylight

DAYLIGHT SCORE

SCORE

-39.0

84

-12.65

-43.25

96.0
5275

54.9%

SECTION
81274 (b)

81-274 (c)
81-274 (9)

81274 ()
81-274 ()

81274 (g)

SCORING SUMMARY
(Madison Avenue, Vantage Point Two)

Squares above 70deg. blocked
Squares below 70deg. open
Profile enchroachment penalty
000.00

000.00

Total Blockage

Available daylight squares
Remaining daylight

DAYLIGHT SCORE

SCORE

-390

84

-12.65

4325

9.0
5275

54.9%

S
(43rd Street, Vantage Point One)

SECTION
81-274 (b)

81-274 (0)
81-274 (d)

81274 (e)
81-274 (1)

81-274 (9)

Squares above 70deg. blocked
Saquares below 70deg. open
Profile enchroachment penalty
000.00

000.00

Tolal Blockage

Avallable daylight squares
Remaining daylight

DAYLIGHT SCORE

SCORE

=367

105

56

318

98.0
6.2

67.6%

SECTION
81-274 (b)

81-274 (¢)
81-274 (d)

81-274 (o)
81274 ()

81-274 (g)

(Vanderbilt Avenue, Vantage Point One)

Squares above 70deg. blocked
‘Squares below 70deg. open
Profile enchroachment penalty
000.00

000.00

Total Blockage

Availablo daylight squares
Remaining daylight

DAYLIGHT SCORE

=354

105

-56

305

96.0
65.5

68.2%

.com/one-vanderbilt



Massing Optimization

One Vanderbilt

KPF 2016
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SCORING SUMMARY
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SCORING SUMMARY
{42nd Street, Vantage Point Two)

SECTION

81974 (b
#1274 (¢
31-274 ()

31-274 (&)
81074 i)

31-274 ()
81275

Squares abave T0ceq. blocked
Squares below TIcee. vpea
Profi @ unchrossment pes Ly
000,00

000N

Tolal B utkugu

Awsilable daylight squares
Remaining dayligh:

DAYLIGH™ SCORE
Mod fizaticn of score for reflect wity

=170.25

98.0
7205

AT
H7.7%:

= [125% |55 -

Threshold Bottom /
1 0

©0

o0
Threshold Bottom

. —
100 f

Threshold Bottom

—
400
—

Threshold Bottom ‘

-

Threshold Bottom

—
1500

Resource: https://ui.kpf.com/one-vanderbilt
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Massing Optimization oy

EvoMass

&
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Resource: https://www.food4rhino.com/en/app/evomass
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Case Studies

Massing Optimization

isation as a Medium Of Reflection/Ideation

Design
Condition

-

EvoMass

Architects
Problem formulation

7
% -

—_—

Define the
Constraints and
4 Objective

Performance-
based Building

Massing Design
Exploration \
>
S
>

—

Wait

Optimization
Results

Develop the design
concept

Redefine the constraints
or objective

Knowledge/
Information
Extraction

Reformulate the
Design Problem

A

Resource: https://www.food4rhino.com/en/app/evomass



Massing Optimization
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Case Studies

Massing Optimization
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Massing Optimization

Previous Works
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The same solution that repeated the most: {4,28} ; {6,26}; {9,19} ; {11,24}; {11,25} ; {13,5}

Paralel Coordinate Plot

Paraliel Coordinate Flot
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4 clusters of the last generation {20,5} {20,11} {20,12} {20,13}

Resource: wallacei.com/research
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Parallel Coordinate Plot K-Means Clustering Algorithm

Resource: wallacei.com/research
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Wallacei

Resource: wallacei.com/research



Massing Optimization

R Standard Deviation Trendline Standard Deviation Trendiine Standard Deviation Trendline
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Wallacei

Resource: wallacei.com/research
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Wallacei

esource: wallacei.com/research



Al Agent in the Loop



Al Agent Definition

Non-agentic workflow (zero-shot):

Please type out an essay on topic X from
start to finish in one go, without using
backspace.

Start

Finish

Agentic workflow:

Write an essay outline on topic X

Do you need any web research?

Write a first draft.

Consider what parts need revision or more research.

Revise your draft.

Thinking

- /research
Revise



Al Agent Definition

Automation Al workflow Al agent

O-0~0 orcYe &

A program that executes predefined, A program that calls an LLM via API A program designed to perform non-
rule-based tasks automatically for one or more steps deterministic tasks autonomously




Al Agentic Workflow

Percepts

Agent Al Models Environment

Actions




Al Agentic Patterns

[Reflection Pattern]
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Al Agentic Patterns

[Tool Use Pattern]

Information

Sources




Al Agentic Patterns

[ Planning Pattern ]




Al Agentic Patterns

[MultiAgent Pattern]
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Looking Forward



The Summer Window

The reality: The economy is challenging. Technical skills make you employable and
adaptable.

When you learn software inside a studio project, the design becomes the constraint.
When you learn it on its own, you build foundation skills that transfer anywhere.

The 2-Month

Summer Window

SEP OCT NOV DEC JAN JAN FEB MAR APR MAY

The strategy: Set aside two months for
grade-free, focused technical learning.

A) NotebookLM



The Foundation Roadmap

It is like learning to type-slow at first,
then faster than handwriting.”

Critical Barrier: This
is the #1 difficulty.
Until data trees feel
natural,
Grasshopper will feel
frustrating. Master
this first.

Tier 3: Geometric Thinking Tier 2: Data Structures

$ (Vectors, Planes, .
Transformations) | LISE DAL IICeS) I

Tier 1: Grasshopper
Components
(Reading tooltips,
knowing capacities)

:

Base: Rhino Fluency
(Shortcuts, modeling
without thinking)

A) NotebookLM



Learning How to Learn

Once you have practiced with a few,
picking up new ones becomes much faster. ! \‘

Ladybug

Pufferfish Wallacei
£0od
CORE SOFTWARE
‘(/ (Grasshopper)
e THE GOAL: :
Do not try to memorize each plugin. '}{' S
X THE POWER: )\' o
The Food4Rhino ecosystem.T Kangaroo EvoMass
74
/A THE METHOD:
l—{ Understand the logic, read the %
documentation, test individual
components. Galapagos

A NotebookLM



Your Co-Pilots for the Summer

p
Claude B X
121
import rhinoscriptsyntax as rs A 3
g e Nano Banana [ ) ] B3
# Define base point A
Claude: The most —p point = rs.GetPoint('Select center point') b i e b [
Capable assistant # Create tower form \§Z §2§
for reasoning and if point: o | KN “—— Nano Banana:
Codlng_ Draﬂ Python/ for i in ra_ng.e(*1, 21): Trer oW Ter 087 Trer oo Utlhze Google Al
b Studio credits
C# components or rotation = i * 18
debug logic. circle = rs.A?dClr;le([[)oint, 5) D for advanced,
rs.MoveObject(eircle, [8, 8, height : : :
rs.RotateObject(circle, point, rotation|| [wrer 'teratlve_ Image
# Extrude section S generation.
# Add refinement logic here N
‘I Iter 600
9
v
\ J

The Horizon (Al Agents): Al is shifting from
answering questions to autonomous execution—
writing code, runnin%{}, and checking results within
Rhino. Stay curious. Watch the demos.

A NotebookLM



Think Computationally.

Do not just learn software.
Learn the way to learn software.

The tools will change. The software N
will update. What will not change is . |

your ability to see a design problem as R
a system of relationships, parameters,
and feedback loops.

Do not let the tools you already
know limit your design. Let your
intent lead, and search for the
right tool.




The software will update.
The plugins will change.
The syntax will evolve.

k

What remains is your ability to think
computationally—to view an architectural problem as a
system of relationships, parameters, and feedback loops.

Do not just learn software. Learn the architecture of the system.



