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BLACKBOX – STORIES OF THE FUTURE 

7E�KNOW�THAT�$IGITAL�IS�INEVITABLE�AND�IRREVERSIBLE��AND�WHEN�WE�
THINK�ABOUT�IT��WE�EVOKE�THE�PRESENT�AND�CATCH�A�GLIMPSE�OF�THE�
FUTURE��"UT�THERE�IS�STILL�A�STORY�TO�TELL��DIGITAL�CULTURE�IS�NOT�JUST�ABOUT�
THE�FUTURE��)T�CAN�BE�USEFUL�TO�REÛECT�ON�THIS�ACCORDING�TO�A�HISTO

RICAL�PERSPECTIVE�THAT�IS�STILL�SOMEWHAT�OBSCURE�AND�UNEXPLORED�
q�SOME�KIND�OF�black box�THAT�UNVEILS�THE�PATH�TAKEN��)N�THIS�SENSE��
WE�WENT�BACK����YEARS��TO�THE�TIME�WHEN�SOME�DESIGNERS�WANTED�
TO�BUILD�ARCHITECTURAL�AND�DESIGN�MACHINES�THAT�TURNED�THE�DESIGN�
PROCESS�INTO�A�DIALOGUE��(OWEVER��AT�THAT�TIME��THESE�IDEAS�PROVED�
TO�BE�DIFÚCULT�TO�CONVEY�INTO�PRACTICE��4HE�EXISTING�TECHNOLOGY�
WASNmT�ADVANCED�ENOUGH�TO�INCLUDE�IDEAS�AND�THEORETICAL�MODELS��
$ESPITE�THE�PROMINENCE�OF�THE�TERM�n!RTIÚCIAL�)NTELLIGENCEo�DURING�
THE�����S�AND�l��S��IT�EVENTUALLY�DISAPPEARED�q�UNTIL�ITS�RE
EMER

GENCE�IN�RECENT�TIMES��ITS�PREMISES�WERE�WAY�AHEAD�OF�ITS�TIME��
)N�FACT��THE�DEVELOPMENT�OF�nDIGITAL�ARCHITECTUREo�DOES�NOT�MERELY�
COMPREHEND�THE�USE�OF�A�NEW�TOOL��IS�RATHER�INSEPARABLE�FROM�A�
BROADER�CULTURAL�FRAMEWORK��&ERNANDO�,ISBOA������q����	��WHO�
WAS�A�TEACHER�AT�THE�&ACULTY�OF�!RCHITECTURE�OF�THE�5NIVERSITY�OF�
0ORTO�AND�A�KEY
ÚGURE�IN�THE�INTEGRATION�OF�COMPUTING�IN�THE�ÚELD�
OF�ARCHITECTURE�IN�0ORTUGAL��STATED�THAT�nHISTORICAL�EXPERIENCES�
SHOW�THAT�A�NEW�TOOL�DOES�NOT�AUTOMATICALLY�LEAD�TO�RENEWED�
CREATIVITY�OR�TO�THE�ADEQUATE�ENERGIES�TO�BENEÚT�FROM�IT��4HIS�FACT�
CANNOT�WORK�AS�A�SEDATIVE�TO�STOP�PEOPLE�FROM�TRYING�TO�UNDERS

TAND�AND�KEEP�ON�RESEARCHINGo��q�THUS�ENCOURAGING�RESEARCH�ON�
NEW�INSTRUMENTS��IN�ORDER�TO�INCREASE�AND�REACH�THEIR�FULL�POTENTIAL�

�� &ERNANDO�,ISBOA��nWWW�ARQUITECTURAo�IN�!LVES� 
�*���#AMPOS�0���"RITO��01��EDS�	�4HE Future of the 
Internet��#ENTRAL�!TLANTIC�%DITIONS��-ATOSINHOS��
������P������
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$URING�ONE�OF�THE�ÚRST�EVENTS�THAT�ADDRESSED�THE�CONNECTION�BE

TWEEN�ARCHITECTURE�AND�COMPUTING�q�Architecture and the Com-
puter – First Boston Architectural Center Conference������	�
q�7ALTER�'ROPIUS�STATED��n)�WISH�WE�ARCHITECTS�KEEP�AN�OPEN�
MIND�TOWARDS�THESE�POSSIBILITIES�OFFERED�TO�US�BY�SCIENCE��4HE�
INCREASING�COMPREHENSIVENESS�OF�OUR�NEW�TASKS�IN�ARCHITECTURE�
AND�IN�URBAN�DEVELOPMENTS�NEED�NEW�ELABORATE�TOOLS�FOR�THEIR�
REALIZATION��)T�WILL�CERTAINLY�BE�UP�TO�US�ARCHITECTS�TO�MAKE�USE�OF�
THEM�INTELLIGENTLY�AS�MEANS�OF�SUPERIOR�MECHANICAL�CONTROL�WHI

CH�MIGHT�PROVIDE�US�WITH�EVER
GREATER�FREEDOM�FOR�THE�CREATIVE�
PROCESS�OF�DESIGNo��

!LMOST����YEARS�AFTER�THE�EMERGENCE�OF�THE�COMPUTER��WE�KEEP�
DISCOVERING�NEW�TOOLS�AND�PLATFORMS��$IGITALLY�ASSISTED�DE

SIGN�HAS�BEEN�DRIVEN�BY�TECHNOLOGIES�WITH�DIVERSE�FUNCTIO

NAL��CULTURAL��SOCIAL�AND�ECONOMIC�GOALS��4HESE�TECHNOLOGIES�
HAVE�TRANSFORMED�AND�CONTINUE�TO�TRANSFORM�DESIGN�BY�RAPI

DLY�CHANGING�ITS�PROCESSES��PRACTICES�AND�PRODUCTS��4HE�NEW�
DESIGN�AND�ASSESSMENT�TOOLS�ENABLE�DESIGNERS�AND�ARCHITEC

TS�TO�IMAGINE��DESIGN�AND�CREATE�NEW�FORMS�OF�CONSTRUCTION��
MORE�ECOLOGICALLY�SUSTAINABLE�BUILDINGS�AND�NEW�ENVIRONMENTS�
THAT�INTERCONNECT�OR�INTEGRATE�THEMSELVES�INTO�PHYSICAL�SPACES�� 

�� 7ALTER�'ROPIUS��n#OMPUTERS�FOR�!RCHITECTUR

AL�$ESIGN�o�IN�Architecture and the Computer. 
Proceed  ings of the First Boston Architectural 

Center Conference��"OSTON��"OSTON�!RCHITECTURAL�
#ENTER�AT�-)4��$ECEMBER��������	��FROM�THE�DE

PARTMENT�OF�ARCHITECTURE��-)4��P�����

4RIFOLD�"ROCHURE��n!RCHITECTURE�AND�THE�#OMPUTERo��#ONFERENCE�AT�THE�"OSTON�!RCHITECTURE�!RCHITECTURAL��
������)MAGES�COLLECTED�BY�)SA�#LARA�.EVES�AT�THE�"OSTON�!RCHITECTURAL�#OLLEGE�!RCHIVES��!UGUST�������
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4HE�USE�OF�DIGITAL�TECHNOLOGIES�IN�ACTUAL�CONSTRUCTION�OPENS�A�
NEW�ÚELD�OF�REÛECTION��QUITE�COMPLEX�AND�WITH�MANY�IMPLICATIONS�
&OR�THIS�REASON��Black Box – Stories of the Future WILL�ALSO�ADDRESS�
THE�NEW�RELATIONS�BETWEEN�DESIGN�AND�COMPUTATIONAL�POTENTIAL��
AIMING�AT�A�BETTER�ADAPTATION�OF�TECHNOLOGICAL�IMPROVEMENTS�TO�
DESIGN�AND�FOCUSING�ON�THE�IMPACT�OF�COMPUTER�SCIENCES�ON�DE

SIGN�AND�ARCHITECTURE��.OWADAYS��THE�DESIGN�OF�AN�OBJECT�IS�NOT�
THE�MAIN�FOCUS��BUT�RATHER�THE�POSSIBILITY�OF�CREATING�GUIDELINES�
THAT�ALLOW�THE�PRODUCTION�OF�SAID�OBJECT�q�AN�ISSUE�THAT�MANY�EDU

CATIONAL�INSTITUTIONS�FOR�DESIGN�ARE�EXPLORING��
)N�SHORT��WE�ARE�INTERESTED�IN�REÛECTING�ON�AN�ERA�THAT�BEGAN�IN�THE�
�����AND�GAINED�A�NEW�EXPRESSION�IN�OUR�TIME�q�DESPITE�ALL�ITS�UPS�
AND�DOWNS��BREAKTHROUGHS�AND�SETBACKS��5NTIL�THE�BEGINNING�OF�
THE�NEW�MILLENNIUM��ONE�COULD�SAY�THAT�THE�nMATERIALo�WAS�TRANS

FERRED�TO�THE�nDIGITALo��THUS�CREATING�THE�Big Data��.OWADAYS��THE�
DESIGNERS�ARCHITECTS�AIM�TO�TRANSFER�THE�nDIGITALo�TO�THE�nMATERIALo��
!ND�WE�CURRENTLY�HAVE�ACCESS�TO�COMPUTER
OPERATED�MACHINES�
THAT�ALLOW�US�TO�ACCOMPLISH�SAID�PROCESS��&OR�EXAMPLE��STUDENTS�
AND�RESEARCHERS�CAN�WORK�WITH�THESE�MACHINES�AT�DIGITAL�MANU

FACTURING�AND�ROBOTICS�LABORATORIES�
7ITH�THE�BEGINNING�OF�THE�MILLENNIUM�q�PARTICULARLY�DURING�THE�DE

CADE�THAT�IS�NOW�ENDING�q�n!RTIÚCIAL�)NTELLIGENCEo�BECAME�PART�
OF�ARCHITECTURAL�AND�DESIGN�PRODUCTION��5NDERSTANDING��DEBATING�
AND�FRAMING�THIS�TRANSFORMATION�ARE�THE�KEY�STARTING�POINTS�OF���ST�
CENTURY�DESIGN��(ENCE��IT�IS�IMPORTANT�TO�REÛECT�ON�WHAT�IS�ACTUALLY�
CHANGING��WHAT�ARE�THE�POSSIBILITIES�OF�DIGITAL�PRODUCTION��7HAT�
CAN�WE�LEARN�FROM�THE�PAST�ABOUT�RULE
BASED�DESIGN�AND�DESIGN�
SCIENCE��7HAT�ARE�THE�POSSIBILITIES�OF�DIGITAL�TOOLS��)N�ADDITION�
TO�THE�NEW�DIGITAL�PRODUCTION�INSTITUTIONS�THAT�ARE�SUCCESSIVELY�
INAUGURATING��IS�IT�ALSO�CRUCIAL�TO�PROMOTE�A�DESIGN�THEORY�THAT�
COMPREHENDS�A�COMPUTATIONAL�PERSPECTIVE��7HO�WILL�LEAD�THIS�
PARADIGM�SHIFT��WHERE�$IGITAL�MATERIALISES�LIKE�NEVER�BEFORE�
4HE�Black Box – Stories of the Future�WILL�CONTRIBUTE�TO�ESTABLISH�
A�CRITICAL�VIEW�OF�THE�INÛUENCE�OF�COMPUTER�TECHNOLOGY�ON�DESIGN�
AND�ARCHITECTURE��THUS�PROMOTING�A�REÛECTION�ON�EMERGING�TECHNI

CAL�PARADIGMS�THAT�ARE�STRONGLY�RESHAPING�THE�WAY�WE�LIVE�

#URATORS�OF�Black Box - Stories of the Future 



30$&!"�(/53%�STANDS�ON�THE�UPPER��ÛOOR�OF�THE�.%34�BUILDING��0HOTOGRAPHY��2OMAN�+ELLER��)MAGE�COURTESY�OF�&ABIO�'RAMAZIO�q�%4(�:URICH�
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4HE�FOLLOWING�TEXT�IS�THE�SYNTHESIS�OF�A�BRIEF�CONVERSATION��VIA�3KYPE��BE

TWEEN�THE�CURATORS�AND�&ABIO�'RAMAZIO��ONE�OF�TODAYmS�MOST�PROMINENT�
NAMES�IN�COMPUTATIONAL�DESIGN�AND�ROBOTIC�FABRICATION��(IS�ELOQUENCE�
OF�THOUGHT�ÛOWS��LIQUID�AND�STEADY��ALBEIT�IN�A�DISCREET�TONE��)N�THESE�
LINES��&ABIO�'RAMAZIO�CAPTURES�THE�ZEITGEIST�� LUCIDLY�READING�OUR�CON

TEMPORANEITY�AND�ANTICIPATING�THE stories of the future.

Fabio Gramazio
HISTORY REPEATS ITSELF – AT DIFFERENT SPEEDS

IN THE NEAR FUTURE, DIGITALISATION WILL REVOLUTIONISE THE CREATION AND CONS-
TRUCTION PROCESSES IN ARCHITECTURE.

4O�BEGIN�WITH��IT�IS�VERY�IMPORTANT�TO�MAKE�A�DISTINCTION��WHILE�SOME�PEO

PLE�THINK�THAT�$IGITAL�WILL�REVOLUTIONISE�EVERYTHING�INSTANTANEOUSLY�q�IN�IN

DUSTRY��SOCIETY��ETC��q�AND�ALSO�AUTOMATICALLY�SAVE�THE�WORLD�THROUGH�DATA�
MINING�AND�SMART�CITIES��WE�BELIEVE�THIS�TO�BE�A�VERY�TECHNOCRATIC�NOTION��A�
TECHNO
NAIVE�OR�TECHNO
OPTIMISTIC�VIEW�ON�DEVELOPMENT�q�WHICH�WE�HAVE�
ALREADY�WITNESSED�IN�RECENT�HISTORY��PARTICULARLY�CONCERNING�TECHNOLOGY��
)N�ADDITION�q�AND�THIS�COMES�FROM�A�DEEPER�UNDERSTANDING�OF�THE�INDUSTRY�
AND�THE�DESIGN�PROCESSES�q�WE�BELIEVE�THAT�DESIGN�AND�ARCHITECTURE�COULD�
EVENTUALLY�SAVE�THE�WORLD��RATHER�THAN�TECHNOLOGY��(OWEVER��WHEN�APPLIED�
TO�DESIGN��TECHNOLOGY�CAN�RENDER�IT�MUCH�MORE�EFFECTIVE�AND�INÛUENTIAL��
NAMELY�IN�WHAT�CONCERNS�MEETING�THE�MAIN�OBJECTIVE��SAVING�THE�WORLD	�
AND�CREATING�MORE�INTERESTING�ENVIRONMENTS�AND�IMPROVED�ARCHITECTURE�q�
WHICH��IN�THE�LONG
RUN��WILL�PROGRESS�ALONGSIDE�EACH�OTHER��4HIS�CONVICTION�
COMES�FROM�THE�NOTION�THAT�THE�CONSTRUCTION�INDUSTRY�q�)mM�NOT�SPECIÚ

CALLY�MENTIONING�THE�PEOPLE�INVOLVED�IN�THE�BUILDING�PROCESS�ITSELF��BUT�
THOSE�IN�CHARGE�OF�DESIGN��ÚNANCING��ETC��q�IS�SUCH�A�BROAD��UNSTRUCTURED��
AND�COMPLEX�COSMOS�OF�DIFFERENT�STAKEHOLDERS��WITH�DIFFERENT�CULTURES��
RHYTHMS�AND�ÚNANCIAL�POSSIBILITIES��THUS�MAKING�IT�VIRTUALLY�IMPOSSIBLE�TO�
CHANGE�EVERYTHING�OVERNIGHT��4HEREmS�NO�KILLER�APP�THAT�CAN�CHANGE�ALL�OF�
THESE�DIMENSIONS��"UT�THERE�IS�A�CHANCE�TO�ESTABLISH�A�DIGITAL�BUILDING�CUL

TURE��THE�KEYWORD�HERE�IS�CULTURE	��)N�THIS�SENSE��CULTURE�IS�SOMETHING�THAT�
GROWS�BOTTOM
UP��IT�IS�NOT�A�BIG�MASTER�PLAN�PROMOTED�BY�GOVERNMENTS�OR�
INSTITUTIONS��#ULTURE�IS�SOMETHING�THAT�EMERGES�FROM�DISCUSSION��FROM�AC

TUALLY�DOING�SOMETHING��!ND�THIS�IS�WHAT�WILL�EVENTUALLY�CHANGE�THE�WORLD�
AND�THE�WAY�WE�BUILD��CREATE�AND�THINK�ABOUT�ARCHITECTURE��)T�WONmT�BE�AN�
INSTANTANEOUS�CHANGE��BUT�MORE�LIKE�A�REFORM�IN�SMALL��PERHAPS�ALMOST�
INVISIBLE�STEPS�q�WHICH�WILL�LAST�FOR�ONE�OR�TWO�GENERATIONS�AND�EVENTUALLY�
CHANGE�EVERYTHING��!ND�IT�WILL�INCLUDE�EVERYBODY��THE�CLIENTS�AND�HOW�
THEY�PERCEIVE�BUILDING��AS�WELL�AS�THE�CARPENTERS�AND�THE�DESIGNERS��4HE�
MAIN�GOAL�IS�TO�ESTABLISH�A�NEW�BASIS�OF�KNOWLEDGE�THAT�GOES�BEYOND�
THE�APPLICATION�OF�THE�SOFTWARE��THUS�PROMOTING�A�NEW�UNDERSTANDING�OF�
THE�MECHANISMS�AND�THE�PROCESSES�OF�HOW�THINGS�RELATE�TO�EACH�OTHER��
5LTIMATELY��SAID�REFORM�WILL�HOPEFULLY�HAVE�A�SIGNIÚCANT�IMPACT�
.OWADAYS��WE�ARE�CHALLENGED�BY�MANY�COMPLEX�ISSUES�AND�WE�NEED�TO�
ADDRESS�THEM�SWIFTLY�AND�EFFECTIVELY��HOPEFULLY�IN�THE�NEXT����YEARS��!ND�
EVEN�THOUGH�WE�ARE�AWARE�THAT�THERE�HAVE�BEEN�MANY�SOCIETAL�AND�CULTUR

AL�CHANGES��IF�WE�ADDRESS�CULTURE�WITHOUT�CONSIDERING�EXISTING�IMPOSED�
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Mario Carpo DESIGN, AUTOMATIZAÇÃO E BRUTALISMO 
COMPUTACIONAL

!�NO¿»O�DE�CUSTOMIZA¿»O�DIGITAL�EM�MASSA�FOI�INVENTADA�
POR�ARQUITETOS�E�DESIGNERS�NO�INÅCIO�DA�DÁCADA�DE�����
SEGUINDO
SE�OS�PRIMEIROS�TESTES�PR¹TICOS�DE�PRODU¿»O�
EM�SÁRIE�N»O
ESTANDARDIZADA��0ORÁM��NAQUELA�ÁPOCA��OS�
DESIGNERS�QUE�RECORRIAM�A�TECNOLOGIAS�#!$�#!-�N»O�
TINHAM�UMA�GRANDE�VARIEDADE�DE�ESCOLHA�EM�TERMOS�DE�
MATERIAIS�COM�OS�QUAIS�PODIAM�TRABALHAR�OU�DO�TAMANHO�
DAS�PE¿AS�QUE�PODIAM�FABRICAR��.A�COLE¿»O�Alessi Tea-
pots�DE�'REG�,YNN�q�UM�CONJUNTO�N»O
ESTANDARDIZADO�
COMPOSTO�POR����VARIA¿ÍES�DO�MESMO�MODELO�PARAMÁ

TRICO�q�CADA�UM�DOS����BULES�ASSEMELHAVA
SE�A��E�DEVE

RIA�SER�VISTO�COMO	�UM�MONËLITO�OU�UM�ÒNICO�BLOCO�DE�
METAL��TAL�N»O�SUCEDEU��APESAR�DE�SER�ESSA�A�IDEIA�QUE�O�
CONJUNTO�PRETENDIA�TRANSMITIR�q�SEGUNDO�A�QUAL�CADA�BULE�
SERIA�FABRICADO�COM�PLACAS�DE�TITºNIO�FRESADAS��IMPRES

SAS�EM��$�OU�MESMO�EXTRUDIDAS��.O�ENTANTO��AO�TENTAR�
APLICAR�A�MESMA�LËGICA�A�UMA�SÁRIE�N»O
ESTANDARDIZADA�
DE�EDIFÅCIOS��Embryologic Houses��C������q����	��,YNN�
FOI�O�PRIMEIRO�A�REFERIR�QUE�TAL�PROCESSO�DE�FABRICO�N»O�
PODIA�SER�FACILMENTE�REPLICADO���!�ESTRUTURA�DE�UMA�CASA�
PARAMÁTRICA�N»O
ESTANDARDIZADA�PODERIA��EVENTUALMEN

TE��SER�COMPOSTA�POR�UM�ELEVADO�NÒMERO�DE�PAINÁIS�
�N»O
ESTANDARDIZADOS�E�DIGITALMENTE�CUSTOMIZADOS	��NO�
ENTANTO��ESTES�TERIAM�DE�SER�ÚXADOS�A�UMA�ESTRUTURA�E�
TAMBÁM�UNIDOS�ENTRE�SI��$ADA�A�SUA�FORMA�IRREGULAR��ESSA�
MESMA�ESTRUTURA�TERIA�DE�SER�PRODUZIDA�MANUALMENTE�q�E�
TODAS�AS�PORCAS��PARAFUSOS�E�JUNTAS�TERIAM�DE�SER�INSE

RIDOS�¸�M»O��2ESUMIDAMENTE��H¹����ANOS��A�CASA�N»O


ESTANDARDIZADA�DE�,YNN�ACABARIA�POR�SER�FEITA�̧ �M»O��AO�
INVÁS�DE�FABRICADA�DIGITALMENTE�
!�TRANSFERÂNCIA�DE�TECNOLOGIAS�N»O
ESTANDARDIZADAS�DE�
PEQUENA�ESCALA��UTILIZADAS�MAIORITARIAMENTE�NA�CRIA¿»O�DE�
PRODUTOS	�PARA�A�CONSTRU¿»O�EM�GRANDE�ESCALA�CONTINUA�
A�SER�UM�DOS�GRANDES�OBST¹CULOS�EM�TERMOS�DE�DESIGN��
!LGUNS�CRIADORES�DE�FERRAMENTAS�DIGITAIS�TENTARAM�UL

TRAPASSAR�ESTA�BARREIRA��AUMENTANDO�O�TAMANHO�DAS�SUAS�
IMPRESSORAS��.O�ENTANTO��E�COMO�AS�IMPRESSORAS�TENDEM�
A�SER�MAIORES�QUE�OS�OBJETOS�QUE�IMPRIMEM��ALGUNS�DES

SES�PROJETOS�RESULTARAM�EM�EXPERIÂNCIAS�QUIXOTESCAS��
COM�hardware QUE�N»O�ERA��DE�MODO�ALGUM��PR¹TICO��(OJE�
EM�DIA��A�VERSATILIDADE�DA�ROBËTICA�q�APOIADA�PELA�FOR¿A�
BRUTA�DA�COMPUTA¿»O�DO�Big Data�q�PERMITE�UMA�ABOR

DAGEM�DIFERENTE��EM�VEZ�DE�IMPRIMIR�MONËLITOS�CADA�VEZ�
MAIORES��Á�PREFERÅVEL�COME¿AR�COM�UM�CONJUNTO�DE�PE¿AS�
INDIVIDUAIS��POR�MAIS�NUMEROSAS�OU�PEQUENAS�QUE�SEJAM	�
E�DEIXAR�A�TAREFA�DE�SEPAR¹
LAS�E�MONT¹
LAS�A�CARGO�DA�)�!��
E�DOS�ROBÌS��(OJE��GRA¿AS�̧ �)�!���Á�POSSÅVEL�NOTAR��CALCULAR�
E�PRODUZIR�UM�NÒMERO�QUASE�ILIMITADO�DE�PE¿AS�DIFERENTES�
�OU�IDÂNTICAS	��ALÁM�DISSO��Á�TAMBÁM�POSSÅVEL�ESCREVER�E�
EXECUTAR�UM�VASTO�NÒMERO�DE�MOVIMENTOS�ROBËTICOS�DIS

TINTOS��OU�SEMELHANTES	�PARA�GARANTIR�A�MONTAGEM�DESSAS�
MESMAS�PE¿AS��!�LËGICA�DA�CUSTOMIZA¿»O�DIGITAL�EM�MAS

SA��A�PRODU¿»O�DE�ITENS�INDIVIDUAIS�DIFERENCIADOS��COM�O�
MESMO�CUSTO�UNIT¹RIO�QUE�AS�PE¿AS�IGUAIS�PRODUZIDAS�EM�

MASSA	�Á�PERFEITAMENTE�ESPELHADA�PELA�LËGICA�DA�MON

TAGEM�ROBËTICA��APOIADA�PELA�)�!�	��OS�GESTOS�ROBËTICOS�
SEMELHANTES�CUSTAM�O�MESMO�QUE�OS�VARI¹VEIS��AS�OPERA

¿ÍES�ROBËTICAS�DE�GRANDE�AMPLITUDE�OU�DURA¿»O�CUS

TAR»O�O�MESMO��INDEPENDENTEMENTE�DE�OS�MOVIMENTOS�
ROBËTICOS�SEREM�IGUAIS�OU�N»O�
$E�FACTO��E�TENDO�EM�CONTA�QUE�O�FABRICO�E�A�MONTAGEM�
PODEM�SER�ESTANDARDIZADOS��CËPIAS�OU�GESTOS�IDÂNTICOS��
RESPETIVAMENTE	�OU�N»O
ESTANDARDIZADOS��CËPIAS�OU�GES

TOS�VARI¹VEIS��RESPETIVAMENTE	��TORNA
SE�RELATIVAMENTE�SIM

PLES�COMPILAR�UMA�MATRIZ�MATEM¹TICA�DOS�QUATRO�MODOS�
DE�PRODU¿»O�E�MONTAGEM�q�DOS�QUAIS�UM��A�MONTAGEM�
DE�PE¿AS�N»O
ESTANDARDIZADAS	�PARECE�SER�O�MAIS�IMPRO

V¹VEL��OS�TRÂS�RESTANTES�REFEREM
SE�̧ �MAIORIA�DAS�EXPERIÂN

CIAS�QUE�EST»O�A�SER�REALIZADAS�POR�DESIGNERS�DE�COMPUTA

¿»O��A�NÅVEL�GLOBAL��!LÁM�DISSO��O�FABRICO�ESTANDARDIZADO�
E�N»O
ESTANDARDIZADO��BEM�COMO�A�MONTAGEM�ESTAN

DARDIZADA�E�N»O
ESTANDARDIZADA��PODEM��TEORICAMENTE�
FALANDO	�SER�EFETUADOS�ATRAVÁS�DE�PROCESSOS�MANUAIS��
MECºNICOS�OU�DIGITAIS�q�COM�A�EXCE¿»O�DA�PRODU¿»O�E�
DA�MONTAGEM�N»O
ESTANDARDIZADAS��QUE�SË�PODEM�SER�
DESENVOLVIDAS�MANUALMENTE�OU�DIGITALMENTE��!�PRINCIPAL�
MATRIZ�RESULTANTE�DESTAS�COMBINA¿ÍES�PODERIA��POR�SUA�
VEZ��SER�UTILIZADA�PARA�DESCREVER�A�QUASE�TOTALIDADE�DA�
HISTËRIA�DA�ARQUITETURA�
$ADA�ESTA�VASTA�GAMA�DE�RESULTADOS�POSSÅVEIS��PODEMOS�
QUESTIONAR�O�FACTO�DE�CERTAS�PREFERÂNCIAS��BASTANTE�PARTI

CULARES	�SEREM�AS�MAIS�PROCURADAS�PELA�COMUNIDADE�
DE�DESIGNERS��ESPALHADA�PELOS�QUATRO�CANTOS�DO�MUNDO��
!QUILO�A�QUE�ALGUNS�CHAMAM�DE�nRESOLU¿»O�EXCESSIVAo�OU�
nESTILO�DO�Big Datao�q�O�ESTILO�VOXELIZADO�DE�DISCRETISMO�
E�PARTICLIZA¿»O�q�ERA��E�CONTINUA�A�SER	�O�SINAL�EXTERNO�
E�VISÅVEL�DE�UMA�LËGICA�INTERNA�E�INVISÅVEL�QUE��POR�SUA�VEZ��
DEIXOU�DE�SER�A�LËGICA�DE�NOSSA�MENTE���/S�TRA¿OS�DESSA�
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