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Talking with Robots about Architecture

Pragmatic applications of automation for AECO

Jeffrey McGrew

Architect & Founder, Because We Can
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Automation is Awesome

= Automation is:
= Empowering
= [nteresting
= EXxciting
= Profitable

HOW LONG CAN YOU WORK ON MAKING A ROUTINE. TASK MORE
EFFICIENT BEFORE YOURE SPENDING MORE TIME THAN YOU SAVE?

(ACROSS FIVE YEARS)
} HOW OFTEN YOU DO THE TRSK ,
Oty 2y DALY  WEEKLY MONTHY YEARLY
[ 1 5eon 1] DAY'| 2 HOURS Mnﬁ)QrES MI:.IUTEs MII}UTE SECOSNDS
5 5EonDs | [BoAvs | 12.houks | 2 wouks | B | s | seflios
30 SECONDS mm 3| DAYS | 12 HOoURS | 2 HOURS | |\ 52 Mmgnts
o4 v | FUEEE [ oevs [T onr | 4 voves | Lvem |, B
T 5 MNUTES | Mones| T T2 Dfvs | 21 Houes | 5 Hows | 23
SHAVE 35 vnutes 6 ot | UL B oAvs | [T] Dy | 2 Hovks
1 HOUR DAYs | (2] pAYs| 5 HouRs
6 HOURS 2 wkexs| 1] OAY
DN cé:uI&:an 5 |DAYS
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Automation is Terrible "T SPEND A LOT OF TIME ON THIS TASK.
T SHOULD LJRITE A PROGRAM AUTOMATING IT!™

THEORY:

= Automation is: oR

WORK ON-/

= Expensive ORIGINAL TASK o
= Difficult TME -
= Fragile REAUTY:
= Disruptive SN° DEVELOMENT
DR | B T R ™ ' < [ L e NP, NO TME FOR
...It's all about . = ORIGINAL TASK
ANYMORE

Created Value. TE
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Tools on how to think about Automation




Four Types of Automation

e Type One: Same Job, Only Cheaper
e Type Two: Automation Does It Better
e Type Three: Automation Makes It Easy

e Type Four: Automation Makes It Possible
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Same Job, Only Cheaper

Type One



Type One: Basic Scripting
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Sudect + | Baumul | Butch Print Transmit - -
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Modiy 1 Globelink| Mod... |RetDB.. | Spuce.. | Worksh.. Blucbeum Visul ... Unif To..
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ks A8 or e, CTRL ok, SHET et & ElEo B A e

» Macros, Dynamo, LISP of old... = |
= Automating simple repetitive tasks. Y — .
= |ets you do more and/or frees up skilled

people to work on higher-value tasks.

= |t's best to use whatever language is the

Standards Point Ci

most productive to build in & maintain.

Type
(@) Standard IFeature

(©) Sheet Metal Punch

Selected Features Size Parameters

loud

IFeature

T Feature10 Name  Value

&) Hole1 Center_Hol 1in
€ Sketch Planel [Sketch Pl |~
= Center_Hole_Dia [1 in]
x= d5 [120 deg]
x= 46 [2in]

Position Geometry

umit  Prompt
None  Enter Center_Hole_Dia

= |sn’t much difference between a worker

Name
Sketch Planel

Prompt
Pick Sketch Plane

Manufacturing
Specify Punch D

Simplified Representation

vS. a script, other than the script could be

% | selectskerrh

ElomentName.

Ji My Scripts &
Voronoi

i Sample Scripts
ApplyAppearanceToSelection
%) ApplyAppearanceToSelection
ApplyMaterialToSelection
@ ApplyMaterialToSelection

>

[# Detais

faster. 4

=[* [ dooript [ ifeaturegen.ipt =

Element SetparametereyName
clement. > Hement
parameterName >
walve >

R e e Ex

File Edit Format View Help

(defun c:retan (/ pl p2 p3 p4)

(setg pl (getpoint "“nfirst corner of rectangle: "))
(setg p3 (getcorner "‘nsecond corner of rectangle: "))
(setg p2 (list (car pl)(cadr p3)))

(setg p4 (list (car p3)(cadr pl1)))

(command "Tine" pl p2 p3 p4 "c™)

(princ)

J
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Type One: Automated Saw Stops

= Automated stops for cutting lengths,

= Can be linked to BOM, CAD, or direct
iInput.

= While cool, it's really not doing anything a

skilled fabricator can’t do on their own,
and it doesn’t save that much time in all
use cases.

= GIGO and over-reliance a problem too!

Copyright TigerStop



Type Two Automatlon Does It Better
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Type Two: BIM - to - Fabrication

H _J_p_bﬁ,yr_'gte_nj_:_s] [EE Ttem Eglde_r:s]_gui(_:_kjg’lge_pﬁ] e Setup Pruce_ssas‘ @ Automatic Mesting =% Manual Nest [T NC  ZE Database

view 4 |Isametric| |Shaded+Lines G| kem | Dimensions | Options | Connectors [ Help |
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Type Three: Automation makes It Easy



Type Three: Generative Design

INSPIRE GENERATE EXPLORE FABRICATE

. s
.
JF : 1
I#‘ 5 ‘|
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L
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Type Three: Dynamo for Digital Fabrication
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Type Four: Automation Makes it even Possible
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Type Four: ConXtech CONXTECH

= Clever steel moment-frame system.

= Heavily automated from design to
production to installation.

- :-7_ ~~~~

= Had to build own test frames to prove
system worked, & had to write it's own
plug-ins for lots of different 3D / MCAD /

BIM platforms.

= \Whole business is aligned to
semi-automated production of structural
frames.



WeWork

= Very successful world-wide

CoWorking company

= Heavily automating the design
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Tips when Automating something




Handle




Measuring & Metrics
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SAVINGS BANK ‘N DECISION MAKER

ROBOTIC BANKER

SAVINGS BANK ™ DECISION MAKER

Technical Debt
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Larger issues regarding Automation

S /) 7
7/

NN




Automation is Fragile
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Automation is Stupid




Automation is Boring
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Bmldlngs Aren’t Cars




Four Forces
Politics

Culture Building Economics

Performance
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SO

Strategies for Surviving Automation
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Empowerment vs. Disempowerment

Copyright Nemo Gould (http://www.nemogould.com)



Wicked Problems
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‘Soft Skills’ will rule

When robots make the ‘hard’ skills so easy anyone

can do them, the ‘soft’ skills become more important.

= Creative business-focused value-adding

= Designing Systems

= Sales, Marketing, and Relationships

= Humanities, Attention-getting, and Cultural
Understanding

Add these skills onto what you already do to stay
relevant!

christianpearcemnetr
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Make anytning.
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