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Theme

Sh   CK!o – Sharing of Computable Knowledge!
The theme of the 35th eCAADe Conference is Sharing of Computable Knowledge! – ShoCK!
so, we have invited eCAADe community, members of Sibling Organizations and CAADFuture
friends to face this exciting theme.
Why such a strong theme? Mainly for three reasons.
The first one, is that we live in a city that has been witness of several revolutions of the con-
ceptions of architectural space: most turning points of space perception are present here by
means of architectural masterpieces as Bruno Zevi stated. I like to quote Rem Koolhaas: “It
is a platitude that the presence of history in Rome is detriment to the development and dis-
play of modern art. But if that were true, Rome – a city of successivemodernities – would never
happened.”.
Secondly, as my DaaD research group states “Rome is an open-air museum of architectural
avant-gardemasterpieces of an uninterruptedhistorywhere styles are juxtaposed, intertwined
and stratified other than culturally also physically…” This concept is very close to the modern
concept of cognitive sciences: to think by means of several abstraction levels of intelligence.
And the third reason is that we live in a Faculty founded in 1817 – right two centuries ago - has
always had a multidisciplinary approach to understand and solve problems: from the outset
Architecture, Civil engineering, Bridge construction, Topography, Geometry andMathematics
subjects were present. As a matter of facts this approach it is not limited to technical aspects
as – most importantly – the Faculty, now Civil and Industrial Engineering, lives in Sapienza
University of Rome – established in 1303 – a university that pursuits the “universal” approach
where each discipline enhances the others.

Going back to the theme, it involves in turn several subjects: Internet of Things, pervasive
nets, Knowledge ‘on tap’, Big Data, Wearable devices and the ‘Third wave’ of AI, ... All of these
disruptive technologies are upsetting our globalisedworld as far as it can be predicted hence-
forth.
So, academicians, professionals, researchers, students and innovation factories… are warmly
invited to further shake up and boost our innovative and beloved CAAD world – we already
are in the post-digital era – with new ideas, paradigms and points of view.
I said “CAAD world” as I think that it contains and involves several disciplines but it is a new
subject it its own that overcomes the former ones.

The underlain idea of this International Conference is that as a catalyst of creative energy it
pursuits with determination founders’ purposes and to be a shocking vanguard, a melting
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pot of novelties, in words: to become an “incubator” of innovative and seminal ideas, to gen-
erate enthusiasm, to be an occasion for new friendships and to facilitate the establishment of
effective researches’ networks. The title of the conference reflects well these intentions:

ShoCK! – Sharing of Computable Knowledge!

So the aim of the Conference was to knock our habitual design activities out, to compare the
various methodological and technological trends and to disseminate the latest research ad-
vances in our community. Will our fine buildings and design traditions survive? Or, will they
‘simply’ be hybridized and enhanced by methods, techniques and CAAD tools? Obviously,
computation is needed to match the ever-growing performance requirements, but this is not
enough to answer all these questions we have to deal with the essence of problems: improve
design solutions for a better life!
Obviously, computation is needed tomatch the ever-growingperformance requirements, but
this is not enough... As life is not a matter of single individuals, we need to increase collabora-
tion and to improve knowledge and sharing. This means going back to focusing on human
beings, and involves the humanistic approach, and the long history of architecture... from
handicrafts to thinking to technology... to handicrafts again.
A large spiral of the architectura as eternal as our city.

A.

Antonio Fioravanti
eCAADe 2017 Conference Chair

* This first volumeof the conference proceedings of the 35th eCAADe conference con-
tains 74 papers grouped under 13 sub-themes; both volumes contain altogether 155
accepted papers. The Conference was held at the Faculty of Civil and Industrial En-
gineering, Sapienza University of Rome, Rome, Italy, in via Eudossiana 18, Rome, on
20th – 22nd September 2017.
In addition to the accepted papers, the first volume contains Keynote speakers’ con-
tributions concerning the themes of their keynote lectures and theWorkshop Contri-
butions including the contents of workshops given; the second volume furthermore
includes the Poster Session contents.

All the papers of these proceedings will be accessible via CuminCAD - Cumulative
Index of Computer Aided Architectural Design, http://cumincad.scix.net
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Acknowledgements

Authorities, colleagues, researchers, professors, students, professionals all of youarewelcomed
to the 35th eCAADe conference, in Rome the eternal city.

It has been a long time ago – 31 years – since the previous eCAADe conference was held in
this Faculty, hosted by our University - “La Sapienza”.
That time, Gianfranco Carrara, one of the eCAADe founders, chaired the 4th eCAADe confer-
ence in 1986. That timeon, therewasonly oneeCAADeconference in Italy precisely in Palermo
in 1995 chaired by Benedetto Colajanni and Giuseppe Pellitteri. This Faculty – now Faculty of
Civil and Industrial Engineering – inspired by Parisian and Austrian academic models, is quite
old as it was funded by Pope Pius VII in 1817, so now it celebrates its Bicentennial!

But it is quite young compared to our mother University “La Sapienza” that was established
by the Pope Bonifacius VIII in 1303.

The original idea of bringing the eCAADe conference back to Romegoes rather back in times, I
remember it was in 2009 at eCAADe conference in Istanbul. You know things take their time in
Italy, so only in 2013 my Faculty approved and on 21st March 2015 eCAADe Council granted
us the permission to organize the 35th conference. Over the last years several people have
helped us to make this conference happen. We thank the former Dean of Civil and Industrial
Engineering Faculty, Prof. Fabrizio Vestroni and especially the present Dean, Prof. Antonio
D’Andrea for their supports.

During the process of organizing the eCAADe 2017 we have had the privilege to experience
the supportive, collaborative and frank atmosphere of eCAADe Council, whose members, no
one excluded, have helped us with all organizational aspects.

Let us be touched in remembering for his humanity the former eCAADe President, Johan Ver-
beke, who recently passed away. We all are sad in this moment thinking is no more physically
with us now, but at the same time we are grateful to have met him and exchanged ideas on
equal terms as his habit. In spirit, he is present so we can tell him: Johan, special thanks for
your open-minded support, we warmly thank you! We miss you, and we do not forget you!

How cannot we mention Joachim Kieferle a friend, who is also the eCAADe President, for his
encouragement and unswerving support during the last years and his ability to cut up dead-
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locks into pieces? A special thanks to the great Bob Martens for his ability in organizing com-
plex tasks and simplifying processes – Dutch origin helps – his daily support was precious and
helped us relentlessly. And a “suuppper” thanks to a “super” friend as Gabriel Wurzer for his
optimism and silent help in difficult issues.

Also, wewish to thank all the other previous conference organizers, Henri Achten, Rudi Stouffs
and Emine Mine Thompson, for sharing their experience and knowledge. A special thanks
to more recent conference organisers Bob Martens, Gabriel Wurzer, Thomas Grasl, Wolfgang
E. Lorenz and Richard Schaffranek together with Aulikki Herneoja, Toni Österlund and Piia
Markkanen!

Quality is the vital issue concerning conference proceedings.

To improve it we used differentmeans: OpenConf conferencemanagement system that easily
ensured that none of the reviewers came from the same institution as the authors; through
special relationships between Liverpool University and eCAADe thank to Martin Winchester’s
support we were able to overcome program bugs; a second and handcraft check of interest
conflicts among authors and reviewers wasmade during the reviewing phase; a double-blind
peer review process; and an accurate reviewers’ selection. The selection was fair, and only ex-
tended abstracts with high grades were admitted to full paper phase.

Quality means also typographic quality control in two ways: for printing results and for re-
specting author’s layout; so, thanks to the well-known ProceeDings formatting management
system eCAADe could fulfil these two needs.

Authors uploaded their extended abstracts (length of 1000 to 1500 words, two optional im-
ages, 5 to 10 references) by 1st of February 2017; each abstract was evaluated anonymously.

Altogether, we received 309 extended abstracts from 46 different authors’ countries, shortly
after 5werewithdrawn. Eachextendedabstract had threeblindedpeer reviews so912 reviews
were accomplished in a short time and 188 papers were accepted for full paper submission.
After a while 11 of these ones were withdrawn and eventually 155 papers were published in
the eCAADe 2017 Proceedings.

Let us express our very grateful appreciations for all the 132 reviewers from all over the world
for their constructive and thorough comments for each author. A special thanks to reviewers
who spent their time to reviewmore than 8 extended abstracts – Joachim Kieferle and Anand
Bhatt - not to mention members of “Joker Reviewers’ Team”: Stefano Cursi, Salma Elahmar,
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Paolo Fiamma, Silvia Gargaro, Gianluigi Loffreda,Wolfgang E. Lorenz, Davide Simeone, Gabriel
Wurzer and me that were able to review abstracts during the last days to accomplish missing
reviews on time.

We thank and congratulate all authors for their hard work and support on using the ProceeD-
ings tool and finalizing their full papers carefully in time. In this last phase of editing full papers
we want to thank for his “extra-ordinary” work Gabriel Wurzer, the Master of the ProceeDings
andWolfgang E. Lorenz andUgoMaria Coraglia, whowith high sense of responsibility worked
with us and to successfully produce high quality proceedings.
We also continued the practice started in eCAADe 2015 conference in Vienna of having all the
session chairs to give prospective comments of the papers and to evoke the discourse at early
stage between the author and session chair for the 27 sessions of the conference. All the ses-
sion chairs also participated the peer review process of the extended abstracts.

We owe great gratitude to the session chairs for their commitment and their long-term con-
tribution to the process until the final paper presentations.
We thank the keynote speakers and their contribution of writing the keynote papers concern-
ing their lecture themes: Gianluca Peluffo, Chair in Exhibition Design and Art & Architecture,
IULM - International University of Language and Media; John Gero, Research Prof. in Com-
puter Science and Architecture, University of North Carolina at Charlotte and Krasnow Institute
for Advanced Study George Mason University; and Gernot Riether, Director of School of Archi-
tecture, NJIT – New Jersey Institute of Technology, Editor of DCA Journal.
Workshops are part of eCAADe conferences, so we thank all the organizers for their workshop
and for their contribution of short papers (non-peer reviewed) about the contents of their own
workshop.

We are also grateful to Wolfgang Dokonal and the eCAADe Council for organizing the tradi-
tional PhD workshop for young researchers and supporting the grant winners with a subsidy
for traveling to Rome.

We recovered an old tradition of previous eCAADe Conferences bringing poster session to life
again, so during the conference we had 4 free lectures on interesting themes.

This year for the first time we launch an international competition linked to the Conference,
the “eCAADe2017 LogoContest” that helped in disseminate the spirit and values of eCAADe in
new areas. We thank the International Jury that was made up by Antonino Saggio (President,
Chair in Information Technology applied to Architecture and Urban and Architectural design),
Eleonora Fiorani (Vice president, Chair in Cultural Anthropology and Sociology of Innovation),
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Henri Achten (former eCAADe President, Chair in Computer Aided Architectural Design), Maria
Argenti (Chair in Architectural Composition and Editor in chief of Rassegna di Architettura e Ur-
banistica), and Antonio Fioravanti (Chair in Architectural Engineering). Two Winners and three
Honourable mentions were awarded (see on website https://www.daadgroup.org/result/).
We would like to express our gratitude for the administrative help in organizing this confer-
ence to eCAADe council and especially Nele De Meyere that has provided us valuable input
and lessons learned from past conferences.

We have also had support from DaaDgroup for managing the conference services, ranging
from the registration process to the actual on-site registration services. A big thank you goes
to PhD students Ugo Maria Coraglia and Francesco Rossini for their extra-work in critical situ-
ations.

Thanks to the sponsors we were enabled to organize an international conference as eCAADe
is. Financial supports, apart Sapienza University of Rome, was generously provided by A-
Sapiens, AT Advanced Technologies, Autodesk; 3TI Progetti and Bentley Systems International
Ltd. Technical support was provided by Epson Italia, Gangemi Editore, Geores, it solution,
Noumena and ProceeDings.

We wish to also thank Gangemi Editore in person of Giuseppe and Fabio Gangemi for their
very fast and accurate printing process and the high quality of both volumes.

As a special formof sponsorship, allmembersof theOrganizingTeamandstudentsofArchitecture-
Building EngineeringM. Course that donated their time to help prepare and organize this con-
ference. Thank you all !!!

Rome, 1st September 2017

Antonio Fioravanti

Conference Chair

Angelo L.C. Ciribini, Gabriele Novembri and Armando Trento

Conference Vice-chairs
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Traditional design paradigms take into account phases as the process were
subdivided rigidly in boxes to which pertain specific building entities, actors and
LODs. In reality the process of design, a building f.i., it is not so much organized
in series, nor designers deal with just a specific LOD. The process is intertwined
and actors mix various type entities with different accuracy. To manage these
problems, we need a new paradigm and new tools able to take immediately into
account satisfied/unsatisfied constraints, to trig on consequences of choices made
as far as it is possible and to link fluently and bidirectionally a 2nd layer of
building abstraction (BIM) with a 3rd one of knowledge abstraction. An
on-the-fly link has been established between BIM and a swarm of agent-based
simulations.

Keywords: Agent-Based Modelling and Simulation, Behavioural Simulation,
BIM , Agent-Based Building Modelling

DESIGN SCENARIO
Huge phenomena have arrived from last century:
most population lives in cities from 2008 [1], energy
released in the atmosphere increases temperature,
pollution is more dangerous that car accidents, con-
nections - any connection - physical and informative
ones run more than capacity to understand context
and information itself.

That gives huge responsibility to designers: they
should understand in deep problems and boundary
critical conditions, they can be able to modify event
courses and Planet safety and address projects to-
ward success or failure (Meadows 1972, Diamonds
2011).

Thebuildingdesignprocess has become through the
years more and more complex: indeed, it involves a
huge amount of information that describes the com-
plexity of the process and the context, in the wide
means of the term. Furthermore, this complexity is
evident in case of interventions on historical build-
ings andbuildingsof our currentdigital era are said to
be more complex by information structure because
of the complexity of shapes and the difficult to con-
duct the process in a coherent integrated way.

As other industrial sector, AEC sector presents a
growing complexity, following the even higher per-
formances required by users, the urgent need is to
optimize design choices avoiding unexpected delays
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and cost-dangerous project variations (Dehghan et
al., 2015).

Designers, in addition, need to untangle this in-
tertwined complexity due to an increasingly exten-
sive and detailed regulatory framework, related also
with a parallel increase of requirements express by
users. Finally, the designer itself is involved in a deep
transformation, in favour of large design companies
with hundreds of designers, belonging to specific dif-
ferent domain, often spread in different parts of the
world (Chen and Hou, 2014) that often even work
concurrently on the same entities.

In a changing world - in nature and humans
needs - we need very clever tools to speed up the
design, all types of design - architectural design this
case, as W. Morris stated.

Managing these extreme problems means “de-
signing”. In our CAAD world, we should adhere
to strategies nature did, particularly one of most
successful example of adaptation: the human be-
haviour.

What humans do? Optimise. Optimizing think-
ing especially. The following study reports how a
new paradigm can support architects making their
choices more aware - and satisfying - in a proactive
way.

STATE OF THE ART
From the outset of the Informatics Era, designers felt
the need to use informatics tools to satisfy their ne-
cessities. Thus, the attempt envisioned by Nicholas
Negroponte to replace the Designer (Negroponte,
1973) regarded as a “elitist middlemen” (Llach 2015)
appears today differently achieved, at least partially,
in practice.

Starting from the Sixties, when the digitalisation
started to make its way, many tries were made to-
ward the definition of support tools for the design
activity. The experiments developed to this aim be-
long essentially to the set marked by two method-
ological opposite approaches, which have character-
ized CAD tools development starting fromfirst times.
These were carried out when the vision of Yona

FriedmanandNicholasNegropontewere opposed to
Skidmore, Owings andMerrill (SOM) approach based
on Building Optimization Program (BOP) or, in other
words, the “Perfect Slave” approach. (Llach 2015).

Friedman and Negroponte, in different but con-
ceptually close studies, hypothesized a cohabita-
tion between two intelligent species in a symbi-
otic relationship among them. Following the Fried-
man and Negroponte’s perspectives, complex sup-
port systems have been developed in order to sim-
ulate the behaviour and performances achieved by
building objects (and systems), allowing designers
to choose design solutions to be adopted among
those that match the stated requirements. That time
onward, research has applied to two different chal-
lenges: to improve performance of a singular aspect
of design, the “tools by tools” approach; or to have an
“overall vision” of design process. Obviously, these
two philosophies have had in times different out-
comes, and that the edge between them has been
blurred, as well as the “singular aspect”, the “limited
scope”, is relative to a certain extent.

Another aspect to be taken into consideration
since the birth of the early CAD systems, technolo-
gies and instruments is that designers act in two dis-
tinct phases: “mechanical” and “creative” ones. The
former has evolved radically until to the current BIM
systems, causing a radical transformation of operat-
ing methods of the design activity. The latter, in con-
trast, todayappearspractically negligible as thenum-
ber and effectiveness of tools conceived. Some dif-
ficulties in giving to computer systems human-like
attributes, such as curiosity and judgment, and due
to the belief that fundamental design parameters es-
cape fromanobjectivedefinitionhence they arehard
to be represented and managed.

Nevertheless, all of these experiences are based,
more or less explicitly, on the Coons paradigm (1966)
were design was considered as an iterative process
that alternates a creative stage” to a ”mechanical
stage,” in which design choices are tested with re-
spect of ”performance metrics”(Llach 2015).
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This lack is mainly due to the undervaluation of sev-
eral aspects that, instead, were central since the early
experiments developed in the 70’s: the flexibility, de-
fined as the ability of a system to copewith problems
of any size within a specific domain and adaptability,
defined as the ability of a system to deal with prob-
lems pertaining to different domains.

The challenge to provide designers support sys-
temswith the required flexibility and adaptability be-
came clear from the beginning. “Each designer is cre-
ating His Own library of services out of the problem-
oriented language. Once created, note that these op-
erations are no less rigid than the predefined pack-
age of design commodities.”(Negroponte 1973).

Some experimental systems have already shown
the possibility to create advanced representations
of building objects flexible and adaptable, based
on the knowledge engineering, allowing the design
choices verification against a system of constraints.
In thisway, only acceptable solutions are guaranteed.
These experimental systems and, evenmore, the cur-
rent support tools offered to designers by the mar-
ket, cannot assume proactively behaviour modifica-
tions and, consequently, integrating autonomously
the designer choices in order to identify solutions
that can optimize the performance achieved com-
pared with stated requirements.

CURRENT SOLUTION FOR AN ANCIENT
PROBLEM
Todealwith these tasksdesigners and researchers ex-
tensively explored the collaborativedesignparadigm
(Kvan 2000, Carrara et al. 2009, Achten and Beetz
2009) and turned out that to be effective it should be
overcome: inconsistent data by means of BIM tools,
incoherent semantic entities by means of represen-
tation of Ontologies (OWL), and themissing relation-
ship between themby a “bridge” that links these two
layers (Fioravanti andLoffreda2015, Beetz et al.2006).

The inconsistent database management prob-
lem has been treated by J. Gray the Google Earth in-
ventor and now it is no more a taboo to deal with
inconsistent entities, f.i. different interpretations of

an archaeological site entities by means of ontolo-
gies belonging to different archaeologists (Cursi et
al. 2015), or putting together ontologies and shape
grammars (de Klerk and Beirao 2016).

We already explored in a previous study the pos-
sibility to realize a partial “proactive” design tool (Car-
rara et al. 2013), but with traditional ontologies it is
possible to treat only entity property incoherencies
(2nd layer) not to treat fuzzy entities.

Although the current BIMs provided a multi-
disciplinary platform, and the possibility to de-
velop the design phase in a concurrent way among
different-locatedwork set, thedesignactivity request
a real software environment, composed by a huge
number of digital tools, often with lack of interoper-
ability (Miettinen and Paavola 2014), forcing design-
ers making many data-transfer operations among
different forms and tools. Consequently, this intricate
process results time-consuming and error-prone. Ev-
idently, the envisioned mutual complementary im-
proving, and role interchanges between computer
and designer that, nowadays, are getting closer to
the dream of human-computer co-operation.

To attain these aims, the DaaDgroup at Sapienza
University of Rome, is developing some experiences
aimed at overcome present days’ paradigm and
building design systems by an Agent-Based develop-
ment environment integrated with current BIM sys-
tems system to link the 2nd layer (building abstrac-
tion - BIM) with the 3rd one (knowledge abstraction).
This solution is capable tooffer the requiredflexibility
and adaptability, taking a proactive role able to com-
plement 2nd with 3rd reasoning layer, respecting to
the ”first-order logic” [2] and leverage the designer
activity through the identificationof near optimal de-
sign solutions.

INTEGRATING BIM AND AGENT-BASED
SIMULATIONS
To smooth the design process, we addressed to the
agents’ representation that can dynamically adapt
solution (if any) to an ever-changing context (phys-
ical and cultural). Other two important assumptions
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are: a frame representation able to change its super-
class and to structuring its entities in subset; an adja-
cency network that takes into account not only spa-
tial relations (rooms, loggias, etc.) but also proximity
of preferred orientations or links (cultural sites, sight-
seeing, panoramas) or, in a closer Project Manage-
ment point of view, the viability and related time and
costs related to building realization at construction
phase.

We have a quite powerful paradigm as the
Collaborative design one that has proven to deal
with these aspects, but nothing regarding intelligent
classes or subclasses of entities we can group for a
goal. Moreover, if we changed the orientation of a
building, these tools (BIMs andontologies) can rotate
the building and just put in evidence not satisfied re-
quirements.

The proposed system is founded on a new
paradigm by means of an Agent-based Model ap-
proach (Novembri et. al. 2015) with two fundamen-
tal assumptions: modularity and flexibility ones. This
system can effectively be achieved by adopting an
on-demand concurrent-computing technique. The
agent swarms, indeed, are highly modular as numer-
ous the technical domains (architecture, HVAC, struc-
tures, etc.) are; and the system is so flexible as allows
swarms of agents (or a single agent of them) to hot-
swap when they are required at the moment. These
agents can be distributed (also geographically) and
can operate concurrently. However, this process is
normally avoided by BIM systems because a concur-
rent access to the instance of the model can easily
generate situations where designer choices and the
proposed systems actions can cause rat race condi-
tion conflicts. A rat race, however, is an endless, self-
defeating, or pointless pursuit. It brings to mind the
image of lab rats racing through a maze to get the
“cheese”much like the single project domains tries to
get an optimal design solution but, when integrated
with other domains, is useless.

These agents can be modelled by means of an
old-new language (Lisp) linked to the lower ontolo-
gies layer. This way we are free to customize agents

according to our needs and allow them to call li-
braries, different languages, external functions, on-
tologies and BIM programs at will. Another interest-
ing characteristic is its nature of the interpreted lan-
guage that can trig immediately consequenceson re-
lated entities.

Thus, an interesting development environment
called BIM Work-Bench (BWB) can match desired
synchronous characteristics with BIMs limit need by
means of an embedded communicationmechanism.
There, every project change, (f.i. updating or adding
components, characteristics, spaces, etc.) made by
designer into the BIM environment gets Actors (in
terms ofmessages to be executed), that is transferred
immediately to the correspondent Agents. Con-
sequently, this ’intelligent’ system uses the event-
input to elaborate action(s) to realise choices into
the BIM system. This is made possible by means of
modelling Actors (Hewitt 1973) that manages effec-
tively communication among them. The system has
been implemented by AKKA.net tool, that improves
the actors’ effectively modelling through amessage-
based and asynchronous process, avoiding involving
a huge quantity of computational power. Further-
more, this tool provides a hierarchic structure with
the creation of a Supervisor-Actor, that can manage
several data belonging to different domains. An-
other challenge to be dealt with is the simulation of
a cluster organization of actors, like the human ap-
proach to create task-groups for complex problems.

To deal with these objectives we applied two
ideas: a very large use of default values even if on
jeopardized knowledge at different abstraction lay-
ers; an extensive use of adjacency in different do-
mains, not only on i.e. climate, public infrastructure,

So these agents (Mei et al. 2015) should be cou-
pled with Graph theory and complexity models, as
like is for IoT to suggest the designer which is the
properwindows to choose in respectwith the several
constraints that characterize a project as the suitable
path for a car that takes into account traffic status in
an automotive navigation system.
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Going back to the example of changing building ori-
entation, in a façade modelled by Agents differently
that previous situation it reacts to that event, trigs
for an adaptation of former solution to a newer suit-
able for new context. Context in a broader sense like
we explored in a previous research (Gargaro and Fio-
ravanti 2014). That in turn trigs other agents in the
agent’s network as far as possible with information
system has.

PROACTIVE DESIGN SYSTEM AS A COL-
LABORATOROF THE ARCHITECT
The system we are developing is a “design partner”
able to dialogue with humans as, like humans, con-
currently thinks at different abstraction layers and
takes into account different partial solutions of differ-
ent design phases. The usefulness of this approach
is that agent-based systems have a complementary
ability compared whit humans,

If they change an element all the reasoning net-
work is activated as far as it will be possible. That
means they extensively use their defaults (architec-
tural components, plants, details, shapes, context
conditions, etc.).

So, we are developing a system able to take into
account heterogeneous entities of different knowl-
edge abstraction layers (each of these ones with sev-
eral levels of detail) in domains full of default entities,
that in real time explores entity networks and puts in
evidence consequences and side effects. That can be
considered a true pro-active design system.
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