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The PERFORMATIVE BIM

BIM Overview & Model Based Performance Simulation

Dinamic Space Programming & Lay Out Definition
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BIM Overview & 

Model Based Performance Simulation
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INFORMATIVE BIM 

VS

PERFORMATIVE BIM
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Ovvero

come la modellazione computazionale

può essere usata per la definizione del 

progetto nelle sue fasi iniziali di ideazione

INFORMATIVE BIM 

VS

PERFORMATIVE BIM
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MODEL: a simplified representation, a construction with cognitive and 
operable functions

BUILDING a usually roofed and walled structure assembling materials 
for permanent/temporary use

INFORMATION: entity or form that resolves uncertainty related to data 
and kowledge as data represents values attributed to parameters, and 
knowledge signifies understending of real or abstract phenomena. 
Discipline of telecommunication founded on mathematic with 
application on artifIcial intelligence, complex system , and cybernetic

BIM
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ELEMENTS / LIBRARIES

Virtual Building Object

DATASET OF FACTS

& PERFORMANCES

BIM: A DATABASE
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ELEMENTS / LIBRARIES

Virtual Building Object
DATASET OF FACTS

& PERFORMANCES

Key / Index

TAXONOMY

La programmazione orientata agli 

oggetti applicata alle costruzioni 

impiega un codice organizzato per 

classi che fornisce un supporto 

naturale alla modellazione software 

degli oggetti del mondo reale (o del 

modello astratto); ne favorisce la 

modularità e il riuso; permette una più 

facile gestione e manutenzione di 

progetti di grandi dimensioni.
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ELEMENTS / LIBRARIES

Virtual Building Object
DATASET OF FACTS

& PERFORMANCES

Key / Index Building elements, Components, Materials, Operations,…

TAXONOMY
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ELEMENTS / LIBRARIES

Virtual Building Object
DATASET OF FACTS

& PERFORMANCES
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APPLICATIONS OF BIM
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DO

WHICH KIND OF 

INTERACTIONS 

DOES BIM 

ALLOW?
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Management __  Deliverable & Communication___Simulation & Design 

BIM: Operational areas
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Management __  Deliverable & Communication___Simulation & Design 

BIM: Operational areas
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Building Performance Simulation
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SIMULATION IS ANOTHER WAY 
TO UNDERSTAND REALITY
BASED ON ABSTRACTION: 

THIS ABSTRACTION IS THE MODEL
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“… ai moduli tracciati dai compassi, alle misurazioni numeriche 
e poi alle equazioni matematiche si sostituiscono funzioni 
parametriche capaci di descrivere possibilità morfologiche e 
semantiche. (Kolarevic 2000: 2) 

La loro formalizzazione evolve dalle strutture sintattiche del 
solid modeling e della modellazione object-oriented integrando 
archivi d’informazioni di varia natura, tipo e dimensione tra 
loro interattivi e operabili attraverso l’indicizzazione della 
rappresentazione geometrica dell’edificio

programmazione orientata agli oggetti

Building Performance Simulation
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MODEL: a simplified representation, a construction with cognitive and 
operable functions

BUILDING a usually roofed and walled structure assembling materials 
for permanent/temporary use

INFORMATION: entity or form that resolves uncertainty related to 
data and kowledge as data represents values attributed to parameters, 
and knowledge signifies understending of real or abstract phenomena. 
Discipline of telecommunication founded on mathematic with 
application on artifIcial intelligence, complex system , and cybernetic

BIM
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DATASET OF FACTS

& PERFORMANCES

A column really knows that it is a 
column because it is informed of 
all the ontological attributes 
(natural and social); (L. KAHN)

It is no longer a graphic 
convention that asks to be filled 
with its meanings and materiality 
(Levy 2012: 14). 
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Filippo Brunelleschi, Modello ligneo Cupola 
del Duomo, 1420-1440 circa, Firenze, Museo
dell’Opera di Santa Maria del Fiore 
Ph. Antonio Quattrone

Morfological Model or 
“Depictional” representation

Simulation in order 
to understand 
how it looks

ISOMORPHIC MODELS
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A SCALED MODEL AS AN EXPERIMENTAL SIMULATION
to understand how reality behaves

Normally, simulation differentiate itself
from experiment where experiment is
conducted on reality itself, using the same
matter while simulation operates through
the interposition of other and different
materials.

Traditionally models and simulations are 
mainly representative, experiments are 
descriptive.

Massimo Ricci, Modello in scala della Cupola di S. 
Maria del Fiore in Firenze
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Functionality and 
Performance Design

VISUALIZING MATTER

Frey Otto’s studies & researches
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..a map of relations between forces”
Deleuze,  A Thousand Plateaus (1988)

DIAGRAM:
THE ABSTRACT MACHINE
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“Design is not just what it 
looks like and feels like.
Design is how it works.” 

S. Jobs (1955-2011)



Autore

Prof. Giuseppe Ridolfi -Pdh

BIM nelle fasi iniziali dei processi d’intervento edilizio
La simulazione computazionale per la redazione del progetto di fattibilità tecnica ed economica. 

27

From what the building will look like (Garber 2014:184), 

To What the building will work based on 
performance specifications(Kolarevic 2002)

Negli ultimi venti anni la simulazione parametrica si è evoluta in diversi ambiti raggiungendo un 
soddisfacente livello di maturità soprattutto per le attività di verifica/validazione della progettazione 
esecutiva sino a diventare un irrinunciabile ausilio nell’ingegnerizzazione del progetto e una delle nuove 
frontiere del BIM come evidenziato dalla corsa delle maggiori software-house a integrare tali funzionalità 
all’interno dei loro prodotti.

BUILDING PERFORMANCE SIMULATION – BPS

nasce negli anni ’70 come ambito specialistico del Parametric Modeling (PM) e del Performance-Based Design (PBD)
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nascita di nuove ‘cose’

• Chip Motorola 6800 a 24 bit (in grado di computare blocchi d’informazione da 16 megabyte.)
• Nascita a Tokyo della prima rete commerciale di telefonia cellulare
• Daniel Bricklin e Robert Frankston realizzano VisiCalc

DESIGN BASED ON DIGITAL DATA EVIDENCE

1979

1999

1981-1982
• Silicon Graphics (1981),
• Catia (1982), 
• Tron (1982)

• BIM
• the Fish (1989-1992): 

• Nvidia GeoForce 256

1992
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Conclusa una prima fase che si è concentrata sui motori di calcolo (kernel), l’attenzione si è spostata sulle 
interfacce con l’obiettivo di semplificare l’operabilità e la leggibilità dei risultati allo scopo  di incorporare questi 
strumenti all’interno dei propri prodotti di modellazione BIM. Questa tendenza convive ed è alimentata dalla 
parallela diffusione del cloud-computing oggi sostenuta da precise logiche commerciali e da infrastrutture e 
protocolli telematici oggi in rapida evoluzione. 

Un'altra area di sviluppo finalizzata all’integrazione si è concentrata sull’interoperabilità, sui protocolli 
d’interscambio dei dati 

.... e parallelamente sulla realizzazione di un’innumerevole quantità di plug-in e add-on dedicati a specifici 
aspetti della simulazione energetica e ambientale a dimostrazione che non esiste un software in grado di 
risolvere tutti gli aspetti della simulazione energetica (Anderson 2014: 172). 
Essi includono l’illuminamento e la ventilazione degli ambienti interni; le prestazioni acustiche; la geometria 
solare e l’ombreggiamento, gli impatti dei venti, …: una vastità di strumenti che consente di condurre valutazioni 
di tipo prestazionale in maniera parametricamente interrelata alla geometria, ai modi occupare e usare gli 
ambienti, ai livelli di benessere attesi, al clima, alle caratteristiche tecnologiche della costruzione. (Mahadavi, 
2003:162). 

…dal kernel …alle interfacce …cloud computing ….plug-in/add-on
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PLAYING OPTIONS
AND 
UNDERSTANDING 
CAUSALITY

Powerful tools for gamers

http://andrewmarsh.com

http://andrew


Dinamic Space Programming

& Lay Out Definition
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DEFINIRE GLI SPAZI:
1.DIMENSIONAMENTO (programming)

2. ORGANIZZAZIONE (planning)

http://www.mailab.biz/space-planning-concept/
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PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI

1.DIMENSIONAMENTO (programming)
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Decreto Ministeriale 18 dicembre 1975

STIMA ANALITICA DA STANDARD

PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI SPECIFICHE DIMENSIONALI
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… DA ANALISI ATTIVITA’

PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI SPECIFICHE DIMENSIONALI
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USO DI ABACHI SPAZIALI

Aditazz Design Synthesis Application

PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI SPECIFICHE DIMENSIONALI
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Connettivo e Circolazione 20-35%

Murature e strutture 8-15%

VEDI___http://www.aecbytes.com/review/2016/Archetris.html

PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI SPECIFICHE DIMENSIONALI
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Uso di fogli elettronici

Circulation 20%-35%
Walls 8%-15%                                                 

PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI SPECIFICHE DIMENSIONALI
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dynamic evaluation during the design phase

Uso di fogli elettronici
PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI SPECIFICHE DIMENSIONALI
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dynamic evaluation during the design phase

Uso di fogli elettronici

PROGRAMMA EDILIZIO: DIMENSIONAMENTO DEGLI SPAZI SPECIFICHE DIMENSIONALI
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2. ORGANIZZAZIONE (Planning) IL LAYOUT ARCHITETTONICO
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DIAGRAMMI FUNZIONALI
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CLUSTER ANALYSIS
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CLUSTER ANALYSIS
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CLUSTER ANALYSIS
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MATRICE DI ADIACENZA
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SPACE PROGRAMMING & PLANNING
USANDO STRUMENTI COMPUTAZIONALI
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http://www.mailab.biz/space-planning-concept/
SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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http://www.mailab.biz/space-planning-concept/

TRELLIGENCE AFFINITY

VECTORWORKS SPACE PLANNING

GRASSHOPPER SYNTACTIC DESIGN

REVIT EGAN SPACE PLANNING ADD IN

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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TRELLIGENCE AFFINITY: the STRUCTURE

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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TRELLIGENCE AFFINITY: the SPACE LIBRARY

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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TRELLIGENCE AFFINITY: the DESIGN MODULE

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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TRELLIGENCE AFFINITY: the DESIGN MODULE

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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• Graphical charts, layouts, and diagrams
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You

Real-tim

e

 up- t o-date information  is a vailable with a 
single click

Client-ready presentation s  al w ays reflec t the la test data 
- automatically

User-Customized Views

Program and design information  c an be viewed and manipulated in 
tabular, Excel-like views that are fully customizable by the user.  Any as-
sociated data propertie

s
 c an be added or removed from views that are 

saved.  Some example space program views include:

• Conceptual program - gross department areas

• Space program - rooms, quantiti e s,  and ar eas

• Room fixtures and fin

i

shes

• Room MEP requirements

• Program phases and estima ted costs

• Staffin

g

 pl ans  / spaces  b y head count type

Analysis & Reporting

During the planning and architectural programming process, it 
is critically important for Owners and Architects to be able to 
review, analyze, and present current information  in mu l tipl

e

 
formats.  Project programs / briefs typically go through mul-
tip

l
e it eratio

n
s ,  r evisions, and updates as more information  is 

gathered and reviewed.  How that information  is pr esented can 
either assist or impede good decision-making during critical 
early planning stages of a building project.

Custom Program Views

Each user can build and use their own customized views 
of data

Reports can be easily updated to include addition al  
information  as needed

Views and reports are available to designers from the 
BIM tool (e.g. Revit)

Architecture firm s  c an maintain their branding stan-
dards in all presentation  out put s

Relationships / Bubble Diagrams

Relation s hi p s diagrams are generated from the program automatically.  
When the program changes, so do the diagrams, to represent new quan-
tit

i
e

s
,

 ar eas, and relation s hi p s.  Function s  inc l ude:

• Use of color representing  pr ogram departments / divisions

• User-customizable relation s hi p indi c ators - arrows, lines, etc.

• User-customizable diagram annotation s  - t ext, circles, lines, arrows, 
etc.

• Ability to save different views of the same data

• Printing  t o scale, with customizable titl e bl ock s
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• Tabular / data views

• Graphical charts, layouts, and diagrams

• Fully customizable HTML reports
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How Affin

i

ty Benef its

 

You

Real-tim

e

 up- t o-date information  is a vailable with a 
single click

Client-ready presentation s  al w ays reflec t the la test data 
- automatically

User-Customized Views

Program and design information  c an be viewed and manipulated in 
tabular, Excel-like views that are fully customizable by the user.  Any as-
sociated data propertie

s
 c an be added or removed from views that are 

saved.  Some example space program views include:

• Conceptual program - gross department areas

• Space program - rooms, quantiti e s,  and ar eas

• Room fixtures and fin

i

shes

• Room MEP requirements

• Program phases and estima ted costs

• Staffin

g

 pl ans  / spaces  b y head count type

Analysis & Reporting

During the planning and architectural programming process, it 
is critically important for Owners and Architects to be able to 
review, analyze, and present current information  in mu l tipl

e

 
formats.  Project programs / briefs typically go through mul-
tip

l
e it eratio

n
s ,  r evisions, and updates as more information  is 

gathered and reviewed.  How that information  is pr esented can 
either assist or impede good decision-making during critical 
early planning stages of a building project.

Custom Program Views

Each user can build and use their own customized views 
of data

Reports can be easily updated to include addition al  
information  as needed

Views and reports are available to designers from the 
BIM tool (e.g. Revit)

Architecture firm s  c an maintain their branding stan-
dards in all presentation  out put s

Relationships / Bubble Diagrams

Relation s hi p s diagrams are generated from the program automatically.  
When the program changes, so do the diagrams, to represent new quan-
tit

i
e

s
,

 ar eas, and relation s hi p s.  Function s  inc l ude:

• Use of color representing  pr ogram departments / divisions

• User-customizable relation s hi p indi c ators - arrows, lines, etc.

• User-customizable diagram annotation s  - t ext, circles, lines, arrows, 
etc.

• Ability to save different views of the same data

• Printing  t o scale, with customizable titl e bl ock s

Relatio

n

s hi p s / Bubble Diagram

TRELLIGENCE AFFINITY: the RELATIONSHIPS DIAGRAM
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TRELLIGENCE AFFINITY: the CHECKER
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TRELLIGENCE AFFINITY: the 3d VISUALIZATION
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TRELLIGENCE AFFINITY: the 3d VISUALIZATION
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TRELLIGENCE AFFINITY: the SCHEMATIC DESIGN

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI



Autore

Prof. Giuseppe Ridolfi -Pdh

BIM nelle fasi iniziali dei processi d’intervento edilizio
La simulazione computazionale per la redazione del progetto di fattibilità tecnica ed economica. 

61

TRELLIGENCE AFFINITY: the STACK VISUALIZATION

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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TRELLIGENCE AFFINITY: the SPACE QUANTITY CONTROL 
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TRELLIGENCE AFFINITY: PROGRAM PHASE MANAGEMENT 

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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TRELLIGENCE AFFINITY: INTEGRATION with REVIT
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TRELLIGENCE AFFINITY: INTEGRATION with REVIT
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TRELLIGENCE AFFINITY: DESIGN TOOLS

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI

TRELLIGENCE AFFINITY: SPACE PROGRAM DYNAMIC MANAGEMENT
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SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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EGAN BIM RESOURCES: ROOM AREA TOOLS
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EGAN BIM RESOURCES: SHAPE GENERATOR

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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EGAN BIM RESOURCES: SHAPE GENERATOR
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EGAN BIM RESOURCES: STACK VISUALIZATION

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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EGAN BIM RESOURCES: SPACE PLANNING

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI
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EGAN BIM RESOURCES: BUBBLE GRAPH

SPACE PROGRAMMING & PLANNING USANDO STRUMENTI COMPUTAZIONALI



Autore

Prof. Giuseppe Ridolfi -Pdh

BIM nelle fasi iniziali dei processi d’intervento edilizio
La simulazione computazionale per la redazione del progetto di fattibilità tecnica ed economica. 

75

VALUTARE QUALITA’ ED EFFICIENZA DEL LAYOUT

depthmapX
VS
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depthmapX

Space/Humans interactions
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SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION

https://www.youtube.com/watch?v=F6CKvK9otqg&list=PLbOQw_r4cqHvvYNpM9q2SqG3wNg7JNhIr

https://www.youtube.com/watch?v=F6CKvK9otqg&list=PLbOQw_r4cqHvvYNpM9q2SqG3wNg7JNhIr
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1. Definire gli spazi

SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION
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2. Stabilire le relazioni spaziali

SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION
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3. Assegnare le gerarchie delle relazioni

SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION
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4. The result of the previous scheme is the adjacency matrix, that gives the output 
of the links between the function previously set.  

 
 
 
 
 

 
 

5. Moving the spaces on the canvas of the software, it calculates the score, lower 
is the score, better is the relationship between the functions. 
The result is the best position of the spaces.  

4. Visualizzare le relazioni spaziali

SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION
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SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION

5. Definire alternative di Layout
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4. The result of the previous scheme is the adjacency matrix, that gives the output 
of the links between the function previously set.  

 
 
 
 
 

 
 

5. Moving the spaces on the canvas of the software, it calculates the score, lower 
is the score, better is the relationship between the functions. 
The result is the best position of the spaces.  

Adjacency Score

6. Valutare l’efficienza del layout (centralità del grafo)

SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION
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7. Modificare e valutare Layout alternativi

Adjacency Score

SPACE LAYOUT EFFICIENCY OPTIMIZATION: ALTERNATIVES EVALUATION
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SYNTACTIC: SPACE SYNTAX  GRASSHOPPER PATCH 



Autore

Prof. Giuseppe Ridolfi -Pdh

BIM nelle fasi iniziali dei processi d’intervento edilizio
La simulazione computazionale per la redazione del progetto di fattibilità tecnica ed economica. 

87

SYNTACTIC: SPACE SYNTAX  GRASSHOPPER PATCH 
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SYNTACTIC: SPACE SYNTAX  GRASSHOPPER PATCH 
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SYNTACTIC: SPACE SYNTAX  GRASSHOPPER PATCH 
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LAYOUT OPTIMIZATION USING EVOLUTIONARY ALGORITHMS
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Evacuation Planning Tool (EPT) for Emergency on DYNAMO
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https://revitbeyondbim.wordpress.com/2017/01/03/fire-exit-risk-assessment-with-revit-and-dynamo/

SPECIALIZED LAYOUT PLUG-IN & SCRIPT FOR REVIT
Fire Exit Risk Assessment in Revit
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https://www.thunderheadeng.com/pathfinder/

REAL TIME SIMULATION SOFTWARE USING PARTICLES AGENT-BASE MODELING

Pathfinder for evacuation simulation
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Evacuation Planning Tool (EPT) for Emergency, Event 

REAL TIME SIMULATION SOFTWARE USING PARTICLES AGENT-BASE MODELING
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Bowl Bulider a Grasshopper Library

OTHER SIMULATION SOFTWARE FOR LAYOUT OPTIMIZATION
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A Programma edilizio.
Elaborato rappresentante, in una scala opportuna, le planimetrie 
con indicazione delle aree omogenee funzionali, corrispondente 
abaco dei locali da redigere in conformità con il Decreto Ministeriale 
18 dicembre 1975, stima parametrica dei costi e scostamenti da 
valori di programma.  

B Calcolo dell’incidenza della murature.
Elaborato da cui evidenziare la quantità di murature in rapporto alla 
superficie totale e superficie netta. 

ESERCITAZIONE #01
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L’abaco dei vani, indicizzato per aree funzionali omogenee (aree comuni, 
circolazione, attività didattiche normali,…), dovrà contenere e 
specificare, al minimo, i seguenti campi: 

•aree funzionali 
•numero di piano
•identificativo del locale
•denominazione del locale
•superficie di progetto (campo con valore estratto in automatico)
•superficie di standard (campo con valore assegnato)
•differenza di superficie (campo con valore calcolato)
•costo standard per superficie diviso in aree di basso-medio-alto valore da definire sulla base delle 
informazioni ricevute nei moduli didattici relativi alla stima economica (campo con valore assegnato)
•costo di progetto (campo con valore calcolato)
•differenza di costo rispetto all’applicazione delle superfici di normativa  (campo con valore calcolato)

A Programma edilizio.
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B Calcolo dell’incidenza della murature
Elaborato da cui evidenziare la quantità di murature in rapporto 
alla superficie totale e superficie netta. I richiesti valori dovranno 
essere estratti utilizzando le funzioni automatiche presenti in 
Revit impiegando, a scelta o in combinazione, l’abaco muri, aree 
e relativo abaco, delimitatori di aree  e/o locali.
Non è quindi ammessa alcuna modalità di tipo manuale.
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ESEMPI ELABORATI
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