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8LI�FMK� GLEPPIRKI�SJ� XLI� GYVVIRX� MRHYWXVMEPM^IH� WSGMIX]� MW� XLI� GSRGVIXI� EHSTXMSR�SJ� ����
TEVEHMKQ��XLMW�GSRWMWXW�MR�XLI�MRXIVGSRRIGXMSR�SJ�XLI�TL]WMGEP�SFNIGX�XS�HMKMXEP�GSQTYXEXMSR��
F]�E�GSPPEFSVEXMZI�ERH�H]REQMG�ETTVSEGL��M�I��-RXIVRIX�SJ�8LMRKW�Ɓ�-S8
��8LI�GVIEXMSR�SJ�
XLMW�MRXIVGSRRIGXIH�GSQTYXEXMSREP�RIX[SVO�EPPS[W�ZIVMJ]MRK�XLI�IƾGMIRG]�SJ�E�TVSHYGXMSR�
system by recursive checks, which locates lacks and misproductions into the production 
GLEMR��8LI�TVSKVIWWMZI�MQTVSZIQIRX�SJ�TVSHYGXMSR�UYEPMX]��MRXIRHIH�EW�XLI�ETTVSEGL�SJ�
RIIHW�ERH�TIVJSVQERGIW��MW�XLI�GSVI�SJ�0IER�TEVEHMKQ��-R�XLI�FMK�TMGXYVI��XLIWI�EVI�XLI�
JYRHEQIRXEP�IPIQIRXW�RIIHIH�MR�XLI�GYVVIRX�GSRHMXMSR�SJ�XLI�&YMPHMRK�TVSGIWW��XLEX�LEW�
an evident delay in technology and management techniques adoption. As an answer to 
XLMW�RIIH��XLI�VIWIEVGL�MW�SVMIRXIH�XS[EVHW�XLI�HIƼRMXMSR�SJ�ETTVSTVMEXI�QIXLSHSPSKMIW�
YWIJYP�XS�WIM^I�XLI�STTSVXYRMXMIW�XLEX�XLI�TEVEHMKQ�SJ�����MRHYWXV]�SJJIVW�XS�XLI�FYMPHMRK�
WIGXSV�MR�E�PIER�[E]��XLI�KSEP�MW��SR�XLI�FEWMW�SJ�PMXIVEXYVI�VIZMI[�ERH�XIWXW�SR�XIGLRMUYIW�
ERH�XSSP�GYVVIRXP]�YWIH�� XS�SYXPMRI�E�QIXLSHSPSK]�XLEX��YWMRK�XLI�GSRXMRYSYW�I\GLERKI�
EQSRK�TL]WMGEP�HIZMGIW��HEXE�TVSGIWWMRK�GIRXVIW�ERH�ZMGI�ZIVWE��GER�KMZI�RI[�WTEGIW�SJ�
ETTPMGEXMSR�XS�0IER�QIXLSHSPSKMIW�MR�XLI�GSRWXVYGXMSR�WIGXSV��'SRWMHIVMRK�XLI�GSQTPI\MX]�
SJ�XLI�'SRWXVYGXMSR�4VSGIWW��IZIR�JSV�WQEPP�ERH�QIHMYQ�TVSNIGXW��MX�MW�RIGIWWEV]�XS�HIWMKR�
SR�GSPPEFSVEXMZI�HMKMXEP�TPEXJSVQW��WYGL�EW�&YMPHMRK� -RJSVQEXMSR�1SHIPMRK� ��&-1�� MR� XLMW�
VIWIEVGL�� XLI�&-1�QSHIP� MW� XLI�WXEVXMRK�TSMRX�F]�QIERW�SJ�E�UYMXI�VIPMEFPI�HEXEFEWI�SJ�
TVSTIVXMIW�ERH�KISQIXVMIW�SJ�XLI�FYMPHMRK��3R�XLI�SXLIV�LERH��EPP�XLI�TVSFPIQW�VIPEXIH�XS�
XLI�Ƅ&-1�9XSTMEƅ�EVI�MRZIWXMKEXIH��WYGL�EW�XLI�PMQMXW�SJ�MRXIVSTIVEFMPMX]��XLI�WPS[�EHETXEXMSR�
SJ�XLI�GSRWXVYGXMSR�GLEMR�XS�XLI�TVSGIHYVIW�SJ�KSSH�TVEGXMGI�ERH�XLI�YWI�SJ�HMKMXEP�XSSPW��
EW�[IPP�EW�QEVOIX�JVEKQIRXEXMSR��[LMGL�MW�ZIV]�QEVOIH�MR�GYPXYVEPP]�ƄLERHGVEJXIHƅ�GSRXI\XW��
WYGL�EW� XLI� -XEPMER�SRI��8LMW� VIWIEVGL�HIWGVMFIW��FEWMRK�SR� XLI� XIWX�GSRHYGXIH�SR� XLI�
I\MWXMRK�QIXLSHSPSKMIW��E�XLISVIXMGEP�JVEQI[SVO�XS�EPMKR�0IER�'SRWXVYGXMSR�XIGLRMUYIW�
MR� XLI� ���� FYMPHMRK� MRHYWXV]�� 8LI� VIWYPXW� WLS[� LS[� MW� MQTSVXERX�� XS� VIEGL� XLI� KSEP� SJ�
STXMQM^EXMSR�Ɓ�XLI�GSVI�QMWWMSR�SJ�0IER�ERH�����Ɓ�QSZI�FI]SRH�&-1��MR�XLI�HMVIGXMSR�SJ�
MQTPIQIRXMRK� I\MWXIRX�QIXLSHSPSKMIW� ERH� XSSPW� [MXL� %VXMƼGMEP� -RXIPPMKIRGI� XIGLRMUYIW��
PMOI�%KIRX�FEWIH�WMQYPEXMSR�� -R� XLI�TVSTSWIH� JVEQI[SVO�� XLMW� MW�TSWWMFPI� XLEROW� XS� XLI�
MQTVSZMRK� SJ� &-1� GETEFMPMXMIW�[MXL� %YXSRSQSYW� %KIRXW�� 8LI]� EVI�QSHIPIH� EGGSVHMRK�
XS�&-1�SFNIGX�JIEXYVI�FYX�MRGPYHMRK�EPWS�VIPEXMSREP�VYPIW�ERH�KSEPW��7S��EJXIV�XLI�HIƼRMXMSR�
SJ� RIIHW� ERH� VIUYMVIQIRXW� SJ� HIWMKR� ERH� GSRWXVYGXMSR� TVSGIWW� XLI]� XIRH�� EJXIV� IZIV�
QSHMƼGEXMSR�SGGYVVIH�MR�XLI�HIWMKR�IRZMVSRQIRX��XS�GVIEXI�E�RI[�WXEXI�SJ�FEPERGI��HIƼRIH�
F]�VIGMTVSGEP�WEXMWJEGXMSR�SJ�FSYRHEV]�GSRHMXMSRW��MR�WYQQEV]��XLI�%KIRXW�WMQYPEXMSR�EPPS[�
XS�HIƼRI��EJXIV�IZIV]�TVSNIGX�QSHMƼGEXMSR��XLI�WEXMWƼGMRK�FEPERGI�GSRHMXMSR�VIWTIGXMRK�XS�
EPP�GSRWXVEMRX�XLEX�GLEVEGXIVM^IW�XLI�TVSNIGX��8LMW�GSYPH�TVSTIVP]�WYTTSVX�XLI�HIWMKRIVW�MR�
TVSFPIQ�WSPZMRK��QEREKI�XLI�LYKI�QEWW�SJ�HEXE�XLEX�GLEVEGXIVM^I�XLI�FYMPHMRK�MRHYWXV]�
ERH�TVIWIVZI�XLI�UYEPMX]�SJ�XLI�EVGLMXIGXYVEP�HIWMKR�
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8LMW� VIWIEVGL� JSGYWIW� SR� XLI�
MRZIWXMKEXMSR� SJ� XLI� RI[� TSWWMFMPMXMIW�
KMZIR�F]�XLI�HIZIPSTQIRX�SJ�-RJSVQEXMSR�
ERH�'SQQYRMGEXMSR�8IGLRSPSKMIW���-'8�
to manage Building processes, with 
XLI� EQFMXMSR� SJ� KVEWTMRK� [LMGL� ZMWMSR�
MW�QSVI�ETTVSTVMEXI� XS� XLI�WTMVMX�SJ�SYV�
time. 
-R� XLMW� ƼIPH� MW� GPIEV� XLEX� MRRSZEXMSRW�
MR� XLI� -'8� WIGXSV� WLSYPH� RSX� FI� WIIR�
as a parallel path with respect to the 
social and cultural debate related to 
architecture, but it is necessary that the 
HMJJIVIRX�MRWXERGIW�MRƽYIRGI�IEGL�SXLIV��
EW� LETTIRIH� JSV� XLI� WXYH]� SJ� PMKLXW�
MR� XLI� QEWXIVTMIGIW� SJ� 'EVEZEKKMS��
XLI� TIVWTIGXMZI� MR� XLSWI� SJ� 4MIVS� HIPPE�
Francesca or in the implementation 
SJ� HMKMXEP� XSSPW� SJ� KISQIXVMG� QSHIPMRK�
MQTPIQIRXIH�F]�+ILV]��4EWGYEP������
�
-X� MW� XLIVIJSVI� GPIEV� XLEX�� MR� EHHMXMSR� XS�
XLI� MRGVIEWI� SJ� XLI� TIVJSVQERGIW� SJ�
technological tools, it is necessary to 
adapt tools, methodologies, knowledge 
ERH� XLI� ZMWMSR� SJ� E� WIGXSV� XLEX��
otherwise, risks losing the opportunity 
XLEX� XLI� KEPPSTMRK� HIZIPSTQIRX� SJ� XLI�
HMKMXEP� [SVPH� SJJIVW�� SXLIV[MWI�� XLI�
same development requires a constant 
YTHEXMRK� SJ� XLI� VIWYPXW� EGLMIZIH�� XLYW�
EZSMHMRK� XLI� VMWO� SJ� PSWMRK� HSQMRERX�
positions and become, in a short time, 

SFWSPIXI�GSQTEVIH�XS�XLI�RIIHW�SJ�XLI�
industrial sector. 
,IRGI�� XLI� XEVKIX� MW� MR� PMROMRK� XLI�
MRJSVQEXMSR�QSHIP�SJ�XLI�HMKMXEP�FYMPHMRK�
�MR� XIVQW� SJ� -RJSVQEXMSR� 1SHIPMRK
�
into an environment-mirror modelled 
by autonomous intelligent entities 
�%YXSRSQSYW� %KIRX
�� 8LI� TVIHMGXMSR�
produced by these real construction 
process, in virtual-digital environment 
GSYPH�� JYVXLIVQSVI�� FI� MQTVSZIH� [MXL�
the connection with new tools that, 
GSRGVIXIP]�� HIƼRIW� RI[� TEVEHMKQ� MR�
construction sector. These are the 
IRGSQTEWWIH� MR� ���� MRHYWXV]�� MR� XIVQW�
SJ� GSRRIGXMRK� LYQER� VIWSYVGIW� [MXL�
QEGLMRIW�� EPWS� MR� XIVQW� SJ� MQTVSZMRK�
XLI� HEXE�I\GLERKI� EQSRK� EGXSVW� �M��
I�� QM\IH� VIEPMX]� HIZMGIW� JSV� WLEVMRK�
knowledge directly on site, or wearable 
XIGLRSPSK]� TVSZMHIH� F]� 6*-(� XS� [EVR�
workers about risky areas or activity 
IXG�
�-R�SXLIV�[SVHW��XLI�MQTVSZIQIRX�SJ�
tool opens the way to a better human-
machine interaction, capable to grow up 
XLI�TVSHYGXMZMX]�ERH�XLI�KPSFEP�UYEPMX]�SJ�
building design in our digital era that, 
MR� VIEPMX]��EPPS[� XS�I\XIRH� XLI� MRHYWXVMEP�
GSRGITX�SJ�QEWW�GYWXSQM^EXMSR�EPWS�MR�
construction that, traditionally, is heavy 
conditioned by traditional approaches.
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From the very beginning, the Building 
4VSGIWW�EGXSVW�LEZI�JSYRH�MR�'SQTYXIV�
7GMIRGI�E�ZEPMH�TEVXRIV��EFPI�XS�IJJIGXMZIP]�
QEREKI�MQTSVXERX�EQSYRXW�SJ�HEXE�ERH�
equip, in an ever more democratic way, 
XLI� 'SRWXVYGXMSR� 4VSGIWW� EGXSVW� [MXL�
XSSPW�XLEX�EVI�WYƾGMIRXP]�GSQTPI\��[MXL�
VIWTIGX� XS� XLI� MRWMHMSYW� GSQTPI\MX]� SJ�
XLI�HIWMKR�TVSFPIQ��/YR^�
�6MXXIP������
��
These tools have gradually evolved, 
depending on the available computing 
TS[IV�� EPPS[MRK� EX� ƼVWX� XLI� TSWWMFMPMX]�
to manage geometries and data in 
WITEVEXI� IRZMVSRQIRXW� ERH�� JVSQ� XLI�
PEWX�HIGEHIW��QSHIPMRK�MRJSVQEXMSR�ERH�
knowledge in interconnected holistic 
environments, such as happens in the 
&-1�ETTVSEGL�
-R� QSWX� SJ� MRHYWXVMEP� WIGXSVW�� XLI�
opportunities provided by the digital 
VIZSPYXMSR� LEZI� FIIR� ETTPMIH� JVSQ�
the outset, with all the limitations and 
TVSFPIQW� PMROIH� XS� XLI� MQQEXYVMX]� SJ�
these systems. 
-J� [I� GSRWMHIV� XLEX� [I� EVI� WXMPP� MR� XLI�
TMSRIIVMRK�TLEWI�SJ�XLI�HMKMXEP�VIZSPYXMSR��
we can say that the results have been, at 
least, encouraging.
(MJJIVIRXP]�� XLI� 'SRWXVYGXMSR� 7IGXSV�
WYJJIVW� SJ� E� XVEHMXMSREP� VIPYGXERGI�
XS[EVHW� MRRSZEXMSR�� XLI� HIWMKR�
TVSGIHYVIW� SJ� [MHI� YWI�� MR� JEGX�� WXMPP�
show several shortcomings, such as 
XLI�PS[�YWI�SJ�-RJSVQEXMSR�1SHIPMRK�SV�
�WS#
� XLI� JVEKQIRXEXMSR� SJ� ORS[PIHKI��
continuing to work according to the logic 
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8LI� QEREKIQIRX� XIGLRMUYIW� SJ�
GSQTPI\� TVSNIGX� LEZI� RS[� FIIR�
I\XIRWMZIP]� XIWXIH� ERH� GEXEPSKYIH��
according to various categories - both 
operational and logical - that have been 
GSRWSPMHEXIH� JSV� ]IEVW�� 7XEVXMRK� JVSQ�
XLI� VEXMSREPMWX�WGMIRXMWX� TSWMXMSR� SJ� XLI�
PEXI�RMRIXIIRXL�GIRXYV]��ƼVWX�JSVQEPM^IH�
F]� 6EROMRI� �/SWOIPE� IX� EP�� ����
� ERH�
XLIR� VIƼRIH� ERH� TVSTEKEXIH� F]� XLI�
Taylorist school, the typical reasoning 
SJ�IRKMRIIVMRK�[EW�JVEQIH�EGGSVHMRK�XS�
XLI� HIHYGXMZI�QIXLSH� �JVSQ� TSWXYPEXI�

SJ�Ƅ[EXIVXMKLX�GSQTEVXQIRXWƅ�GSRWMWXMRK�
SJ� HIWMKR� XIEQW� XLEX�� IEGL� JSV� MXW�S[R�
competence, store their methods and 
VIWYPXW�MR�ƄQIRXEP�WMPSWƅ��'PEYWMRK������
��
8LYW��XLI�TVSNIGX�MW�HMZMHIH�MR�WTIGMEPM^IH�
TLEWIW��XS�FI�ZIVMƼIH�MR�E�GSRWIUYIRXMEP�
PMRIEV� [E]�� XLMW� MQTPMIW� XLI� TVIWIRGI�
SJ� QER]� TEVEPPIP� TEVXMEP� ERH� WIGXSVMEP�
TVSNIGXW�� ZIVMƼIH� SRP]� [MXLMR� XLIMV� S[R�
knowledge domain. 
So, their contents and concepts are 
not integrated with each other, despite 
XLI� GSQTPIXI� YWI� SJ� EHZERGIH� XSSPW�
FEWIH�SR�'SQTYXIV�%MHIH�%VGLMXIGXYVEP�
(IWMKR� �� '%%(�� 8LIVIJSVI�� HIWTMXI� XLI�
[IPP�ORS[R� TSXIRXMEP� SJ� '%%(� W]WXIQ�
MR� VIEPM^MRK� E� GSPPEFSVEXMZI� HIWMKR�
approach, these are not adequately 
used in an integrated design vision 
�'EVVEVE�IX�*MSVEZERXM������
��WYTTSVXIH�
F]�HMKMXEP�RIX[SVOW��XLI�TVSFPIQ��LIRGI��
is not totally connected with tools or 
the related digital environment, but in 
XLI�RIIH�SJ�E�RI[�ETTVSEGL��FEWIH�SR�
XLI� RI[� ZMI[� EFSYX� &YMPHMRK� 4VSGIWW�
1EREKIQIRX� MR� E� HMKMXEP�GSPPEFSVEXMZI�
way. 
-R� XLMW� WIRWI�� XLI� GSRWXVYGXMSR� WIGXSV�
cannot miss the opportunity given by the 
TEVEHMKQ� SJ� MRHYWXV]� ���� MR� MQTVSZMRK�
XLI� GSRRIGXMZMX]� SJ� SFNIGXW� EQSRK�
XLIQWIPZIW� ERH� FIX[IIR� STIVEXSVW��
XLEROW� XS� XLI� -RXIVRIX� SJ� XLMRKW�� MX� MW�
TSWWMFPI�XS�MRGVIEWI�XLI�YWI�SJ�WIRWSVW�
MR�XLI�STIVEXMSREP�TLEWI�SJ�XLI�FYMPHMRK��
XS� EREP]WI� XLI� IZSPYXMSR� SJ� XLI� RIIHW�

XS�XLISVIQ
��8LMW�MW�TEVXMGYPEVP]�IZMHIRX�
MR� TYVIP]�EREP]XMGEP� ETTVSEGLIW�� KMZIR�
XLI� GLEVEGXIVMWXMGW� SJ� ER� IPIQIRX� ERH�
established the relative boundary 
conditions, the prevailing behaviours 
arise.
3R� XLI� SXLIV� LERH�� XLI� MRHYGXMZI�
approach is based on the critical 
SFWIVZEXMSR� SJ� XLI� VIEP� [SVPH�� MR� SVHIV�
XS�I\XVETSPEXI� MXW� IQTMVMGEP� ORS[PIHKI��
ERH� XLIR� JSVQEPM^I� MX� MR� VYPIW� SJ� KSSH�
TVEGXMGI�� JVSQ� LIVI� MX� MW� TSWWMFPI� XS�
GSRGITXYEPP]� ƄMRHYGIƅ�� EHETXMRK� XLI�

ERH� TVIJIVIRGIW� SJ� YWIVW�� XLIR�� MR� XLI�
construction phases, it can connect the 
TL]WMGEPMX]�SJ�FYMPHMRK�WMXI�XS�XLI�HMKMXEP�
environment, necessary to control 
XLI� UYEPMX]� SJ� QEXIVMEPW�� GSRWXVYGXMSR�
ERH� MRWXEPPEXMSR� SJ� W]WXIQW� ERH� XLI�
SZIVEPP� TIVJSVQERGI� MRXIRHIH� EW� XLI�
EGLMIZIQIRX�SJ�XLI�SFNIGXMZIW�WIX�MR�XLI�
planning phase. 
3XLIV�MRXIVIWXMRK�TIVWTIGXMZIW�STIRMRKW�
towards the Facility Management, 
were the cybernetic connection among 
building object and management tools, 
EPPS[�XS�ZIVMJ]�XLI�STIVEXMSREP�VIWTSRWI�
that the solutions designed give to the 
RIIHW� SJ� YWIVW�� ERH� EPP� XLI� RIGIWWEV]�
materials and interventions needed 
JVSQ�XLI�FYMPHMRK�HYVMRK�JSPPS[MRK�]IEVW�
-R� XLMW� VIGMTVSGEP� I\GLERKI� SJ� HEXE�
and knowledge, human intelligence is 
ƽEROIH�F]�%VXMƼGMEP�-RXIPPMKIRGI�XS�FIXXIV�
I\TVIWW�� XLEROW� XS� XLI� TSWWMFMPMX]� SJ�
having predictive tools with respect to 
XLI�GLSMGIW�QEHI��E�WXVEXIKMG�ZMWMSR�JSV�
process management. 
-R� XLI� FYMPHMRK� GSRWXVYGXMSR� TVSGIWW�
- dominated by uncertainty - these 
possibilities open up unprecedented 
scenarios, with regard to the possibility 
SJ� IƾGMIRXP]� STXMQM^I� &YMPHMRK�
4VSGIWWIW� MR� XIVQW� SJ� HIWMKR� WYTTSVX�
W]WXIQW�MQTVSZIQIRX��XLI�VIHYGXMSR�SJ�
IJJIGXMZI�XMQI�ERH�GSWX�SJ�GSRWXVYGXMSR��
E�VIPMEFPI�JSVIGEWXMRK�MR�XLI�QEMRXIRERGI�
ERH� QEREKIQIRX� SJ� XLI� VIEP� IWXEXI�
assets.

ORS[PIHKI�FEWI�EGUYMVIH�XS�XLI�WTIGMƼG�
case. These adaptation processes, 
KYMHIH� F]� XLI� XIGLRMGMER�W� I\TIVMIRGI�
and his ability to address a strategic 
ZMWMSR� XS� XLI� WSPYXMSR� SJ� XLI� TVSFPIQ��
XLIVIJSVI�EPPS[� XS� VIEGL� XLI�WEXMWƼGMRK�
WXEXI� �7MQSR� ERH� 7MQSR�� ����
� [MXL�
respect to the results to be achieved.
-R� XLI� &YMPHMRK� 4VSGIWW� 1EREKIQIRX�
these two approaches have been 
declined according to the methodologies 
TYWL�ERH�TYPP��XLI�ƼVWX�SRI��MW�FEWIH�SR�
XLI� TYWL� SJ� TVSHYGXMSR� GLEMR� SR� XLI�
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FEWMW� SJ� XLI� WXEVXMRK� GSRHMXMSRW�� XLI�
second one instead, is pulled according 
to the conditions and the adjustments 
RIIHIH� EX� IEGL� XMQI�� FEWMRK� MXWIPJ�
XLIVIJSVI�SR�XLI�SFWIVZEXMSR�SJ�XLI�VIEP�
[SVPH� ERH� SR� XLI� JSVIGEWX� SJ� LS[� XLI�
process can be adapted to the dynamic 
TVSNIGX�FYMPHMRK�GSRHMXMSRW�
-R� XLI� TIGYPMEVMX]� SJ� XLI� GSRWXVYGXMSR�
WIGXSV�� XLI� QEREKIQIRX� SJ� TYWL�
based production was applied through 
XLI� 'VMXMGEP� 4EXL�1IXLSH� �� '41� MR� XLI�
����W��[MXL�E�GPIEVP]�VEXMSREPMWX� MQTVMRX�
�/SWOIPE� IX� EP�� ����
�� -R� ETTP]MRK� XLMW�
QIXLSH�� XLI� VIJIVIRGI� XS� FI� JSPPS[IH�
is only the ideal conditions assumed 
JSV� XLI� TVSHYGXMSR� PMRI�� PIEZMRK� XLI�
QMRMQYQ� WTEGI� JSV� XLI� GSQTPI\�
variables given by the real world which, 
MRWXIEH�� MR� WYGL� E� H]REQMG� GSRXI\X� EW�
the construction site, become decisive 
JSV�SFXEMRMRK�XLI�VIWYPX��
-R� WIEVGLMRK� SJ� STXMQMWEXMSR� QIXLSHW�
JSV� XLI� GSRWXVYGXMSR� WIGXSV�� XLI�
ETTPMGEXMSR�SJ� XIGLRMUYIW�HIZIPSTIH� MR�
XLI� ƼIPH� SJ� ZILMGPI�QERYJEGXYVMRK� �M�I��
XLI� PIER�QERYJEGXYVMRK�ETTVSEGL
��LEW�
FIIR�E�PSRK�[E]�JSV[EVH��8LMW�GSRWMWXW�
MR� STXMQM^MRK� XLI� YWI� SJ� EZEMPEFPI�
VIWSYVGIW� MR� E� TVSGIWW�� QMRMQM^MRK�
[EWXIH� XMQI�� YRHIV�YXMPMWEXMSR� SJ� [SVO�
areas and resources and, in a broader 
sense, misproductions. These are the 

MRIƾGMIRGMIW�XLEX��MR�JEGX��FVMRK�YWIPIWW�
GSWXW� ERH� MRIƾGMIRGMIW� WS� XLEX� IEGL�
project systematically becomes a race 
to the unknown.
8LIVIJSVI�� XLI� RIGIWWEV]� MRXIKVEXIH�
approach to project management 
allows not only a change in the operating 
ERH� QEREKIQIRX� QIXLSHW� SJ� ER�
architectural implementation process, 
FYX�EPWS�E�HMJJIVIRX�GSKRMXMZI�ETTVSEGL�
GETEFPI� SJ� FVMRKMRK� XLI� GSQTIXIRGIW�
SJ� XLI� EGXSVW� GPSWIV� [MXL� XLI� EMQ� SJ�
VIEGLMRK� E� WEXMWJEGXSV]� GSRHMXMSR�� [MXL�
respect to the project requirements, and 
arrive at the best possible solution in a 
WLEVIH�[E]��*VSIWI������
�
-R�XLMW�GSRXI\X��MX�MW�RIGIWWEV]�XS�TVSZMHI�
XS�TVSGIWW�EGXSVW�ƄEKKVIKEXSVWƅ�GETEFPI�
SJ�EP[E]W�OIITMRK�XLI�TVSNIGX�ZEVMEFPIW�MR�
GSRRIGXMSR�ERH�� XLIVIJSVI�� XLI�GVIEXMSR�
SJ� E� HMKMXEP� ORS[PIHKI� JSVQEPM^IH� MR�
ER� I\TPMGMX� [E]�� GEXEPSKYMRK� IPIQIRXW�
used in previous processes and, above 
all, their relationships. This condition, 
in these years, seems more and more 
[MXLMR�VIEGL��ƼK���
�

*MKYVI����IZSPYXMSR�SJ�TVSHYGXMSR�IƾGMIRG]�MR�
Building Design Process
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9RPMOI� XLI� ƼVWX� [EZI� SJ� '%%(�� [LIVI�
XLI� PS[IV� HMJJYWMSR� SJ� XSSPW� ERH� HEXE�
networks overshadowed the problem 
SJ� HIWMKR� GSPPEFSVEXMSR�� MR� XLI� WIGSRH�
TLEWI�� FIX[IIR� XLI� ��ƅW� ERH� ��ƅW�� XLI�
[MHIWTVIEH� TVIWIRGI� SJ� HMKMXEP� XSSPW�
ERH� XLI� TVSKVIWWMZI� GSRWXVYGXMSR� SJ�
XLI� RIGIWWEV]� HMKMXEP� MRJVEWXVYGXYVI��
HIXIVQMRIH�XLI�TSWWMFMPMX]�XS�ƼREPP]�WLEVI�
GSPPEFSVEXMZI� TPEXJSVQW� ERH� MRGVIEWI�
XLI�UYEPMX]�SJ�[SVO�XLVSYKL�GSRXMRYSYW�
ERH�VIGMTVSGEP�I\GLERKI�SJ�ORS[PIHKI��
EPXLSYKL�RSX�JYPP]�JSVQEPM^IH��
2S[�� MR� XLI� QMHHPI� SJ� XLI� XLMVH� [EZI��
GLEVEGXIVM^IH� MRWXIEH� F]� XLI� EHSTXMSR�
SJ� LMKLP]� IJJIGXMZI� XIGLRSPSKMIW� MR� XLI�
I\EGX�HIƼRMXMSR�SJ�E�FYMPHMRK�GSQTSRIRX�
and objects in general such as Building 
-RJSVQEXMSR� 1SHIPMRK� �� &-1� ERH� F]�
MRXIVSTIVEFMPMX]� TPEXJSVQW� WYGL� EW� XLI�
-RHYWXV]� *SYRHEXMSR� 'PEWWIW� �� -*'��
XLI� HMKMXEP� GSRWXVYGXMSR� SJ� XLI� TVSNIGX�
MW� EGLMIZIH� �*MWGLIV� IX� /YR^�� ����
��
-R� XLMW� HMVIGXMSR�� VIWIEVGL� PMRIW� EFSYX�
interoperability are achieving important 
results, as described by Daniotti et 
EP�� �����
� MR� HIƼRMRK� HMKMXEP� TPEXJSVQ�
SJ� MRXIVSTIVEFMPMX]�� &YX�� EGGSVHMRK� XS�
1MIXXMRIR�ERH�4EEZSPE������
�XLI�&-1�MW�
WXMPP�ER� ƄYXSTMEƅ��E�TVSQMWMRK�XIGLRSPSK]�
that have to be still implemented to 

QEREKI�TVSTIVP]�XLI�GSQTPI\MX]�SJ�XLI�
&YMPHMRK�4VSGIWW�
8LIVIJSVI�� XLI� GLEPPIRKI� GSRWMWXW� MR�
going beyond the current potential 
through collaboration, understood 
EW� XLI� QEREKIQIRX� SJ� XLI� ƽS[� SJ�
MRJSVQEXMSR�ERH�ORS[PIHKI�FIX[IIR�XLI�
actors, aiming at the mutual increase 
in governing design problems, and the 
possibility to interact with simulative 
QSHIPW�� GETEFPI� SJ� JSVIWLEHS[MRK� XLI�
VIEPM^EXMSR� ERH� XLI� FILEZMSYV� SJ� XLI�
project. 
8LI� EHZERXEKI� MW� XLIVIJSVI� MR� FIMRK�
EFPI� XS� ZIVMJ]� MR� EHZERGI� FSXL� XLI�
design solutions and the construction 
possibilities, in a continuous evolution 
SJ�XLI�HMKMXEP�TVSNIGX�
-R� XLMW� [E]�� XLEROW� XS� XLI� EHZERGIW�
in digital simulation, with which it 
MW� TSWWMFPI� XS� HIƼRI� GLSMGIW� ERH�
their consequences, it is possible to 
STXMQM^I�XLI�YWI�SJ�VIWSYVGIW� MRZSPZIH�
�M�I�� [SVOIVW�� WTEGIW�� QEXIVMEPW� IXG�
�
VIHYGMRK�XLI�X]TMGEP�VMWOW�SJ�GSRWXVYGXMSR�
like variations in progress, with the 
known repercussions both in terms 
SJ� XMQI� ERH� GSWX�� FSXL� SR� XLI� SZIVEPP�
UYEPMX]�SJ�XLI�TVSGIWW�SJ�GSRWXVYGXMSR�SJ�
XLI�EVGLMXIGXYVI��ƼK���


*MKYVI����I\EQTPI�SJ�TVSTEKEXMSR�SJ�4VSNIGX�'SRWXVYGXMSR�GSWX�ERH�XMQI�ERH�XLI�VIPEXIH�MRGSLIVIRG]�FIX[IIR�XLI�ƼREP�VIWYPX��SR�XLI�PIJX
�ERH�XLI�MRMXMEP�TVSNIGX�
Rome Convention Center.
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-R� XLI� GYVVIRX� PMXIVEXYVI� MW� I\XIRWMZIP]�
HSGYQIRXIH� LS[� XLI� HMKMXEPM^EXMSR� SJ�
&YMPHMRK� 4VSGIWW� GSYPH� FVMRK� FIRIƼXW�
MR� XIVQW� SJ� STXMQM^EXMSR� SJ� VIWSYVGIW�
MRZSPZIH� MR�XLI�'SRWXVYGXMSR�WIGXSV��3R�
XLI� SXLIV� LERH�� XLI� PMQMXW� SJ� XLI�QSWX�
TVSQMWMRK�QIXLSHSPSK]�MR�XLMW�ƼIPH���XLI�
&-1� �� �� EVI�[IPP� ORS[R�� MRXIVSTIVEFMPMX]��
KIRIVEXMSR�KET��HMKMXEP�HMZMHI�IXG��2S[��
XLI� MRXIVIWX� SJ� XLI� VIWIEVGL� HIFEXI�
about design methodologies is moving 
JVSQ� HMKMXEPM^EXMSR� SJ� TVSGIWW� XS� XLI�
WTVIEHMRK�SJ�GSQTYXEXMSREP�MRXS�XLI�VIEP�
PMJI�XLVSYKL�-S8��%6�:6�16�IXG��
7S�� HMKMXEP� QSHIP� SJ� FYMPHMRK� LEW� XS�
be interconnected with the physical 
IRZMVSRQIRX� [MXL� HIZMGIW� XLEX�� JSV�
instance, are installed in site to gather 
HEXE� PMOI� SGGYTERG]�� TVSKVIWWMSR� SJ�
[SVOW�� TVIZEPIRX� FILEZMSYV� SJ� [SVOIVW�
�SV� SGGYTERX� MR� GEWI� SJ� IZEPYEXMSR�
WXYHMIW� SJ� YWEFMPMX]� SJ� FYMPHMRKW
� ERH�
so on. Furthermore, designers have the 
RIIH�XS�QEREKI�E�ZIV]�GSQTPI\�EQSYRX�
SJ� HEXE�� XLEX� VIUYMVIW� XLI� IZSPYXMSR� SJ�
XLMW� XSSPW� JVSQ� E� VIEGXMZI� FILEZMSYV�
to the proactive one (Fioravanti et al., 
����
��
This means that a modeling tool does 
not merely act basing on designer 
instructions but providing him in advance 
choices that have a high probability to 
FI� XLI� QSVI� WEXMWƼGMRK� XS� XLI� TVSNIGX�

*MKYVI����XLI�MRRIV�GSRGITXYEP�WXVYGXYVI�SJ�%YXSRSQSYW�%KIRX�

needs. To reach this achievement an 
Agent-based simulation model that 
MRXIKVEXIW�&-1�GETEFMPMX]�MW�TVSTSWIH��MR�
summary, this simulation environment 
sense the needs and the resources 
QSHIPPIH� MRXS� XLI� &-1� IRZMVSRQIRX�
and, via recursive simulation, predict 
XLI�FIWX�YWI�SJ�HIWMKR�SFNIGX�EZEMPEFPI�
MR�XLI�QSHIP�MR�VIWTIGX�SJ�XLI�RIIHW�XS�
FI�WEXMWƼIH�
8LIWI�EKIRXW�EVI�GLEVEGXIVM^IH�F]�E�WIX�
SJ�VYPIW�XS�FI�VIWTIGXIH��VIPEXIH�KSEPW�XS�
be achieved and, in relation to these, set 
QYXYEP�VIPEXMSRWLMT�XLEX�HIƼRIW�XLI�[E]�
in which, by applying their inner systems 
SJ� VYPIW�� %KIRXW�QSHMƼIW� XLIMV� MRXIVREP�
balance. This process happen hundreds 
SJ� XMQIW�XMPP� XLI�HIƼRMXMSR�XLI�FIWX�[E]�
XS� TEWW� JVSQ� XLI� WXEVXMRK� GSRHMXMSR�
�'SRXIWX�EX� XMQI��
� XS� XLI�HIƼRIH�RI\X�
WXIT��'SRXIWX�XMQI��
�� -J�XLI�WMQYPEXMSR�
XEOI� TPEGI� MRXS� XLI�&-1�QSHIP�� WIRWSV�
ERH�EGXYEXSV�SJ�EKIRXW�EGX� MRXS� ZEPYIW�
SJ� HMKMXEP� QSHIP�� MJ� XLI� EKIRXW� EVI�
connected to the real environment 
Ɓ� I�K�� *EGMPMX]� 1EREKIQIRX�� (MKMXEP�
*EFVMGEXMSR�IXG��Ɓ�WIRWSVW�EVI�TL]WMGEPP]�
connected to the real environment, then 
EGXYEXSV� �M�I�� QIGLERMGEP� W]WXIQW
�
EJXIV�GSQTYXEXMSREP�MRJIVIRGI��QSHMƼIW�
real object, materialising the digital 
GSRXMRYYQ�XLEX�MW�XLI�GSVI�SJ������ƼK���
�
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%KIRXW� EVI� EYXSRSQSYW�� EYXSRSQ]�� MR�
JEGX��QIERW�XLI�EFMPMX]�SJ�ER�EKIRX�XS�EGX��
EJXIV�TIVGIMZMRK�E�WXMQYPYW��F]�ETTP]MRK�
rules aimed at achieving an objective 
without direct human control. This 
autonomy can be declined according 
XS� HMJJIVIRX� PIZIPW� SJ� GSQTPI\MX]�� -R�
JEGX�� ER� %KIRX� GER� LEZI� ZIV]� WMQTPI�
behaviours, purely reactive with respect 
XS� XLI� ETTPMGEXMSR� SJ� GSRHMXMSREP� VYPIW�
SJ� XLI� MJ�XLIR� X]TI�� XS[EVHW� QSVI�
GSQTPI\� VIEPMXMIW� WYGL� EW� XLI� &IPMIJ�
(IWMVI�-RXIRX�&(-� EVGLMXIGXYVI�� -R� XLMW�
GEWI�� XLI�&IPMIJ� MW�KIRIVEPP]�HIƼRIH�EW�
XLI� MRJSVQEXMSR�XLEX�ER�EKIRX�LEW�[MXL�
respect to his environment, which can 
be more or less accurate, depending 
SR�XLI�X]TI�ERH�TVIGMWMSR�SJ�XLI�WIRWSV�
YWIH�� XLI�(IWMVI� MRWXIEH�HIWGVMFIW�SRI�
or more objectives that an agent would 
PMOI�XS�WII�GSRGPYHIH��[MXL�XLI�HIƼRMXMSR�
SJ�TVMSVMX]�VEROMRKW��XLI�-RXIRX�MW�XLI�[E]�
in which Agent tries to intervene on the 
current state, both within his system 
and in the environment in which he is 
immersed.
Agents in this case represent the 
elements edited in the model, and the 
I\XIVREP� GSQTSRIRXW� XLEX� MRƽYIRGI�
XLIWI� FYMPHMRK� IPIQIRXW�� XLIWI� EVI� XLI�
GSRXI\X��YRHIVWXSSH�EW�XLI�SVKERM^EXMSR�
SJ�XLI�
GSRWXVYGXMSR� WMXI� VIWYPXMRK� JVSQ� XLI�
MXIVEXMZI� JIEWMFMPMX]� GLIGOW� ERH� XLI�
VIWSYVGIW� XS� FI� IQTPS]IH�� HIƼRIH� MR�

turn according to the tasks and the 
HIKVII� SJ� TVSHYGXMZMX]� XLEX� XLI]� GER�
achieve.
-R�XLMW�[E]��XLI�0IER�ETTVSEGL�MW�ETTPMIH�
in the way in which this intelligent digital 
W]WXIQ�MW�EFPI�XS�STXMQM^I�XLI�VIWSYVGIW�
involved in processes. This became 
TSWWMFPI�[LIR�XLI�W]WXIQ�MW�
• able to optimize the project 

MR� XIVQW� SJ� VIHYGXMSR� SJ� LEVH�
WSJX� GPEWLIW�� XLI� TSWWMFMPMX]� SJ�
project-inconsistencies, and 
VIPEXIH� VI[SVOMRK� EGXMZMXMIW�� ERH�
or reducing the redundant solution 
�QSWXP]� MR� ,:%'� HIWMKR
� ERH��
ƼREPP]�� MQTVSZMRK� XLI� YWEFMPMX]� SJ�
architectural spaces by users in 
STIVEXMSREP�TLEWI�

• able to optimize the construction 
management�� MR� XIVQW�SJ�E�FIXXIV�
QEREKIQIRX� SJ� [SVOMRK� EVIE�
XLVSYKL�XLI�YWI�SJ�0MRI�SJ�&EPERGI�
Ɓ� 03&� 4VSNIGX� QEREKIQIRX�
approach, in a construction site 
planned with the Location-based 
7]WXIQW� Ɓ� 0&7� �6SWWMRM� IX� EP��
����
�

• able to minimize�XLI�MRXIVVYTXMSR�SJ�
building use, warranting the service 
provided by the building, thanks to 
XLI� VIPMEFPI� HIƼRMXMSR� SJ� XMQI� ERH�
space occupation given by digital 
WMQYPEXMSR� SJ� GSRWXVYGXMSR� ERH�
construction site development 
HYVMRK�XLI�[LSPI�G]GPI�SJ�[SVOW�

'32'097-327�%2(�(-7'977-32

This research is included in a broader 
TVSNIGX�� XLEX� LEW� XLI� KSEP� XS� JSVQEPM^I�
E� HIWMKR� HMKMXEP� IRZMVSRQIRX� JSV� XLI�
co-creation between humans and 
QEGLMRIW��-R�XLMW�[E]��MX�FIGSQIW�IEWMIV�
and more reliable to make, in earlier 
project phases, accurate assessments 
SJ� XLI� JIEWMFMPMX]� SJ� TVSNIGXW�� [MXL� XLI�
KSEP� XS� WEZI� VIWSYVGIW� ERH� WEJIKYEVH�
XLI�Ɓ�SJXIR�[IEOIRIH�Ɓ�HIWMKR�UYEPMX]�
'SRWMHIVMRK� XLI� EWTIGXW� VIPEXIH� XS�
Agent modelling, we have not yet 
WXVYGXYVIH� ORS[PIHKI� FEWIW� SV� Ƅ[IPP�
HIƼRIHƅ�ORS[PIHKI�WXVYGXYVIW��FEWIH�SR�
WGMIRXMƼG�SFWIVZEXMSR�SJ�TIVJSVQERGIW�
SJ�GSRWXVYGXMSR�WIGXSV��SV�I\XVEGXIH�JVSQ�
PEVKI�HEXEFEWIW��XLIVIJSVI��IWTIGMEPP]�MR�
XLI�HIƼRMXMSR�SJ� XLI�TVSHYGXMZMX]�SJ� XLI�
operating teams, one must still rely on 
XLI� MQTPMGMX� ORS[PIHKI� SJ� XLI� EGXSVW�
MRZSPZIH��XLI�)\TIVX�
8LI� STMRMSR� SJ� XLI� )\TIVX� MW� XLIVIJSVI�
EPXIVIH�F]�XLI�MRƽYIRGI�SJ��LMW
�FMEW�SV�
evaluations that are simply based on 
TIVJSVQERGI�XLEX�GERRSX�FI�SFNIGXMZIP]�
ZIVMƼIH�
Although such a simulative system 
GSYPH� TVIƼKYVI� WGIREVMSW� XLEX� EVI�
GIVXEMRP]�ZEPMH� JVSQ�E� PSKMG�MRJSVQEXMGW�
TSMRX� SJ� ZMI[�� XLI]� EVI� FEWIH� SR� E�
subjective knowledge base, which is 
XLIVIJSVI� GLEVEGXIVM^IH� QSVI� F]� XLI�
MQTPMGMX� ORS[PIHKI� SJ� XLI� )\TIVX� XLER�
F]� XLI� SFNIGXMZI� SFWIVZEXMSR� SJ� XLI�
TLIRSQIRSR�� -R� JYVXLIV� VIWIEVGLIW��
XLI� JSGYW�[MPP� FI� XEVKIXIH� SR� XLI� HEXE�
gathering in the construction process, 
using advanced techniques like Big 
Data.

*MKYVI����XLI�����GSRWXVYGXMSR�WMXI��8LEROW�XS�XLI�[MHI�YWI�SJ�WIRWSVW��HMKMXEP�H]REQMG�QSHIPW�SJ�FYMPHMRK�ERH�MQTVSZIH�LYQER�QEGLMRIW�MRXIVJEGIW��MW�TSWWMFPI�XS�
QEREKI�GSPPEFSVEXMZIP]�XLI�&YMPHMRK�TVSGIWW��MR�E�WEJIV�[E]��*VSQ�0MROIH-R��.��+EPP������
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