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e |tis all about semantics, meaning and learning

* Learned from extraordinary colleagues

This presentation is “in” French themes




What we learned from the French Revolution

A priest, a lawyer, and an engineer go to the
guillotine

The lesson: engineers do not just love modeling, they
quickly default to modeling

Nice Read: M. Tribus, ”...The engineer enters the public arena handicapped by personality and training,"
in IEEE Spectrum, vol. 15, no. 4, pp. 48-51, April 1978,




Not anti-modeling or pro the no-model; just
|

Phenomenology:

“all models are wrong [never match reality] the scientist cannot obtain a "correct”

m
.
>

8 :2;
one by excessive elaboration. On the contrary, following William of Occam, [we)]

N

should seek an economical description of natural phenomena (Box 1976)”




The power of conformance

—
Truth is produced by power : e g
Power is not a tool that we use; we are tools of power Michel

' Foucault

 BIMis about telling people what is “the knowledge”
 What is floor area?

* How to model a parking space?




The pragmatics
I

Everyone wanted an IFC extension--Amore, Eindhoven 2015

"Unless each information exchange within construction project
workflows has its specific contents and level of detail defined, the
breadth and flexibility of the IFC schema leave room for errors

(Eastman et al. 2010)”".

T



Let them have “ontology”

Constant manipulation to conform
* Context

* Physical environment

* Project delivery system E \YE[aY;
' Antoinette

 The design
* Qur learning
* Knowledge dynamics (varying relationships)

 Knowledge evolution

Cannot be enough: CYC

Too many: 70+5; Conversion: 700 rules




My “project”; not your (BSI) model

To be effective, a model has to attempt three conflicting objectives —
capturing the (essence of knowledge and ) and conceptualization of a

domain; completeness of representation; and the flexibility of use

under project-specific needs. This was essentially impossible

Timo Hartmann

(see Hartmann et. al, 2017)

BuildingSmart: not a promotor/gatekeeper; rather, a facilitator

See
Kondyli, V., Bhatt, M., & Hartmann, T. (2018). Precedent based design foundations for parametric design. Adv. Comput. Des, 3, 30.

Matos Castafio, J., Hartmann, T., Dewulf, G. P., & van Huffelen-de Kort, I. A. (2015). ‘What is going on and what should we do? ’'Divergent frames in multifunctional projects. Engineering project
orcanization iournal 5(1) J6-4%



It is the epistemology

* Normative thinking

e Structuralism
* Foundationalism

* Object-orientation




"Therefore, several correct but different models may and should exist. Future
software architectures in AEC should not be built on a unified, centralized
model but, on a combination of models, which may not be standardized but

whose schemas are encoded in a standard manner (Turk 2020)”.




Constructivism: Who has the ontological agency?
|

e Synthesis vs analysis
e Learning and co-creation
* Evolution (things change)

 Emergence (new things are created)




Standardization is for interoperability
I

Turk, Z. (2020). Interoperability in construction—Mission impossible?.

Developments in the Built Environment, 4, 100018.

Pieter Pauwels
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Non-default alternative(s)

B

o) . .
% No-learning mode N

(one) Model thinking;
model correspond to
reality, stakeholders
have limited
ontological agency

Top-down modeling Bottom-up modeling

no

Analysis; simplifying
exit

No (universal) model
thinking; stakeholders Memory-less systems
have ontological
agency

Who has the ontological
agency
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A digital twin is

Business
intelligence

Analytics

Technical analytics Socio-economic issues
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Ifc

Access & Social networks

Visualization

Semantic networks

Ontologies




Processes

Access, visualization and
virtualization for staff

{
;

Communicatio
n

Information

Social & Access, visualization and
Semantic

networks virtualization for occupants



Full visualization of raw data/reports
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[Learn, bottom-up, from] what is going on?

Stakeholders hold
evolutionary, contextualized
knowledge

\ 4

Stakeholder’s
communication mobilize
their knowledge

Capture communication and
present as social and
semantic networks

Use network measures to
capture possible constructs

v

Synthesize the use of
construct and nominate
prototypes

T %
Project n

Triangulation over project life cycle: detect knowledge constructs Project A

Semantic
network

Social

Strong link
network

Strong link

Y
New \ .
concept

Supervisory
relation

Influential Stakeholder

\ 4

Update the mosaic

K Central concept

Sentiment Spectrum *




Socio-semantic networks
]

»
The action research process is an iterative cycle of observation,

identification of problems, development of technical solutlons, aﬁg

implementation of the developed solutions (Eden and Ackermann

2018). ; e St
Ethnggraphic research requires frequent reviews and discussions of B il }ﬂ

findings with project members (Hartmann, T.)

How social systems inform the design of the technologies.
How to understand the ways by which project team members interpret
experiences and how do they co-learn.

How do AEC professionals create, exchange, and communicate

information during their work routine and what artifacts do they use to do

so?

What is their thinking process and how to customize the project

information systems to that?
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Demo (backup)

Element Discussion Networks Project Discussion Networks
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The Centrality of participatory communicati

Select a base comment prototype
IFC provides product reference
Social and semantic network analysis
Update the prototype

e User check and pick

e Word cloud
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Phase/Time

Prototype customization by administrat

Comment Type

Directed
To

Issue Type

Issue
Sub-type

[Menu]

[Text]

[Menu]

[Menu]

Scheme update process
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Sub types Word ma

Issue
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Problem/Flag Questio

Problem
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Note

Code
compliance
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Safety, Accessibility
4 - Structural

S - Environmental
Separation

6 - HVAC

7 - Plumbing

8 - Safety — Site,
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Buildings

[Text - Enter
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Other
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was returned to the original EA. (May 2013

3. Toronto City Councillors from Scarborough put forward an alternative plan to proceed

with the construction of the Eglinton Avenue portion of the line as planned, but to exclude

the Scarborough BT from the line (Jan 2013)

4. Plans for an "Eglinton-Scarborough Crosstown” line were abandoned, thereby reverting

the entire line back to its originally conceived plan under Transit City (July 20137
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] N
Activities/factors Out-degree In-Eigenvector

Tell them what their knowledge is Constructionactivities | | [ [ |
9

Onsite transportation 17 48.746 0.181

Welding 10 13.846 0.279

Rigging 8 10.796 0.279

Pipeline assembly 10 7.063 0.332

Concrete preparation 8 6.846 0.181

8 6.496 0.181

INUJ w cOo U1 A N N WU

EIectn;z:I/mstrumentatlon 6 4.500 0.181
- Earthworks/Rigging/Onsite transportation Design parameters/Soil assembly

Masonry 6 2.625 0.181
_ Earthworks/Rigging/Onsite transportation Design parameters/Geographical location

Piping assembly 8 2.033 0.279
_ Earthworks/Rigging/Onsite transportation Weather/Productivity T —

Weldi Earth ks/Onsite t tati Desi t Soil

_ elding/Earthworks/Onsite transportation esign parameters/Soi Type . : of 10 0 0.000 0.000

material/equipment
_ Welding/Earthworks/Onsite transportation Design parameters/Adjacent structures .

Design parameters 10
_ Welding/Earthworks/Onsite transportation Design parameters/Geographical location Standard/Code 0 0.000 0.000
Welding/Earthworks/Onsite transportation Weather/Productivity Site characteristics _—_—
_ Piping assembly/Earthworks/Onsite transportation Design parameters/Soil _ 0 0.000 0.000 :
_ Piping assembly/Earthworks/Onsite transportation Design parameters/Geographical location Geographical location 0 0.000 0.000

0 0.000 0.000

_ Piping assembly/Earthworks/Onsite transportation Weather/Productivity m
_ Welding/Pipeline assembly/Onsite transportation Design parameters/Soil

oo ||| |

Welding/Pipeline assembly/Onsite transportation Design parameters/Adjacent structures

_ &/Pip v/ P enp /Ad] Productivity 3 21.500 0.152
_ Welding/Pipeline assembly/Onsite transportation Design parameters/Geographical location 1 0.000 0.000
_ Welding/Pipeline assembly/Onsite transportation Weather/Productivity 0 0.000 0.000
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Possible prototype: terms and (some pro

e Budfgene

e Civilsffietures
= Uiu‘e‘m. Pipeline

. \;_' X lns‘nts
— _Eédﬂ;:%uiptﬁe’m\ N

?‘els
N\

Dynami.uipment .

Static .pmant

1 “ N : > _—— : N ~ Tye@paciy

| sordos = ~_poofy

| ehiica@psriins, | NN i e ..
N \ \ ‘\ Q‘ty

W'er Ad‘aoer’uctnres 7 ype}Mquuiwnem
* Dééfywammeﬁers
Standard/Code

Type of material
Design parameters
Soil
Geographical location

Electrical systems
Instruments/control

Sea conditions
Weather

Type/capacity

Underground pipeline
Piping systems

Static equip
Dynamic equip
Utility sets

Adjacency structures
Consumption
Productivity
Quantity

Civil structures
Buildings




|

Element Discussion Networks

© b
9 d
. ° a
. Type of material
- - Design parameters Electrical systems.
4 SR

Sea conditions
Weather
Type/capacity |

Static equip
Dynamic equip

Pwwo e f— Fomarg & e i Standard/code

Adjacency structures.
Consumption
Productivity

Quantity

mechanical
works

Civil structures
Buildings w pa L

—_ »

o= | Interactive
3D Model

.
3 mm i ~ .



The work order problem
]

Anomalies

Recommender system
WO with concepts from the
category prototype and the - .
prototype of the ifcProduct criticality e

WO with word cloud
from previous comments

Trades’ schedule
Regular WO form







Project B

0.516

0.333
0.690

0.728

Project C

0.309

0.333

0.502

0.433

Combined case 1 | Combined case 2

0.720

0.690

0.502

0.659

0.695

0.728

0.433

0.659




Cost prediction: boundary conditions as a driver
]

New work order

o 94
oot o

K

What was the different?
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Lea rn-ProtOtype Mosaic Metamorphosis

(Knowledge as worlds of

— coherent constructs ) ncoherent Theorized

y

“Relative-to-model” thinking
(exposing “difference”)

Co-creation &

Qe
Qe
Q Q Emergence (humans, ‘.
e

Forming Complete, typical Complete, atypical Advanced Sophisticated

Potential
capturing context and \
innovation, update

Knowledge is a l mosaic constructs)

social phenomenon

Network Metamorphosis (externalize/capture knowledge constructs)

Social,
semantic
and
sentiment
analysis
(capture the
constructs)

Preconstr
Construct

An evolving
current

project (study
Network emergence

°
%

measures
(study
0ss evolution, <
1 emergence
)

7
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Graph Density

and dynamics)
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Ave. Clustering Ceofl
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2
Start of Tunneling

Edge
w P
283
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Support co-creation through communication and the use of g

ifcSite

Semantically-rich CAD,

Recommender systems,
Business Intelligence services




The answer, you guessed it, we are still learning

The project information officer

Design == construction == As-built

Know gm) communicate m=m) As-learned Thomas Froese

Dashboards and PaaS: The salesforce of construction/asset management



Deconstruction of parametric/ontological modeling

I
. Tell people what .
Motivation learn Peop modularize Create futures
they know
Create Network Pattern Recommender
Tools i .
Networks analysis/algebra analysis systems

Finally

If you liked it, good; thanks; let us co-create together

If not, sorry; please advance our knowledge by falsifying it; thank God: | work in a univers
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High Tolerance (based on a presentation by Curry, T., W78, 2021)
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Develop the semantic network: advanced
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What is the difference between a semantic networ
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* Inareductionist way: dumping the dreaded is_a relationship—more

accurately, abandoned object-orientation for prototype-oriented thinking

Aristotle
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