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Abstract:

The Digital-computational design, considered as an evolution of the
concept of computer-aided design (CAD), has witnessed remarkable development
since its emergence in the 1960s. This development has improved the ability to
explore complex design concepts and enhanced accuracy and creative freedom.
Over time, digital-computational design has come to include multiple fields such
as artificial intelligence, robotics, and mathematics, which has led to the
application of its methods to architectural and urban design. The integration of
digital design tools into architecture and urban design is the result of a long
development process. The research here attempted to study the concepts of digital
and computational in architecture and urban design, with an attempt to resolve the
overlap between these two concepts and the concepts associated with them and
their connection with architecture and urban design, with a study of the
transformation in architectural theory towards digital-computational design and an
attempt to trace the emergence of the concept historically by analyzing the stages
in terms of the tool, thought and accompanying product by following an analytical
methodology and critical review of various sources and a case study for good

practice in Digital -Computational Architecture. The research concludes that we
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can distinguish two approaches to using the computer in architecture and
urban design: first, those that use the computer as a tool to implement a certain
idea is a digital technology, while second, those that use the computer to use its
computational capabilities through the activities of deduction, induction, and
abstraction to form a certain idea is a digital-computational process. Therefore, it
IS necessary to use the term digital-computational design and digital-
computational architecture to indicate the future approach to architecture and
urban design, which means using the computer and its computational capabilities

as essential tools in the design process.

Keywords: Computational-Digital Design, Computer-aided Architectural Design
(CAAD), Post-Folding, Post-Guggenheim, Research by Design
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[https://www.gsd.harvard.edu/person/panagiotis —michalatos
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Cligal) 3adaia aalial LaS) i (o puaall asaailly 3 laadl B aleadl asaaill il Jiay ¢
psail) ale g AV alaill g allaill 4y 055 ) (5 gadil) plial¥) ale g JSIl ale (e gl T (Sl )
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Computational Design (sl azaaill 4.4

bl Jlariasl gy 43 JolSiall apanail) gl duds Capay slsall ananadl) o Terzidis S
araaill Uls ailull Llai¥¥) cpe JESY) o ey Lime 3a 5l JS5 Aadal 3 yme (e Y iadl
(opulal) 3508 Cadagi 8 € et mew (CD)besdl aeaill ) (CAD) sulad) sacbic
Al daw gl dadaill s an ll Sllee o 508 2a ) ading (CAD) sulall 3ac by aranaills
aladiul 3 jaae (dade | (Terzidis, 2006, p. Xi)ws el araaill & 2a) )l Alial) SLagl) e
dalay Uleas Lae L) 48 5k 3 YV G g anll avanaill 5 5 jleadl dunia (8 Csalal) 5 3¢l
IS o gulal) Jlaninad 5 5 jlendl Gdia 8 areradl) Dplee juad e (S i AU Aol 5 A 0 )
Oy o Al cagl o Gl aranatl) cila A @i B AT deas ¢ (Kalay,2004, p.)=
A buall aranilld (dyilgdl) Al e L&) < ghd Joa 9 alaad) avanail) Jlariad (e Ciagl)

asanatill g Adlaial) clilasll e Al DA e aanalil) il g dbuall 5 gAY o a3
,g«é}\ M‘JQ‘J&‘JM‘JQEM‘ S Lgad ) i w@ﬂ‘

Sual s a ol (S5 9-210) el aladials Al g sigal ¢ gl 4 Nano-Computing Ll jisuas) sigal 3
ey igmash) agles slually slindll (e dnalell Cllawdll Cilida e 4djeal) LaisY) oda Jaiad . lgubia dayals
/https://www.geeksforgeeks.org/what-is—nano-computer

Al 8 BlSlaal) ddaslgy \gaSal oy (A 85621y galnl) cluslaal LYY (e g6 A cloud computing dulad) dugall *

/https://ieeexplore.ieee.org/document/8245151
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abli,Y 5 «CD (wsall apaaill & dpluall Gleall J¥) a8 CT (oluall il 3
CT o las (o (5 lanall araaill Clilee Aol i G Sy 3 jlead) Gl iing 3 apanailly
Al areall oY) LLill oo An lterative Design ol SHl aeaill ddae (5S35 ua
AU (2 ala yi 63 Al HailS (JBall Jas Ao Gilus iy spaatll S N Designing Systems
M ehaa sl (pe ) e Gl S8l G )l (Jiad ¢1220-1194 co Lo 5 il b L ki o5 3 oLt 8 8
S sie aadl a LA acay 38 gill aas B2k ) Ll 5 Quialy ) JSagd) sy (5 jlanall (unigall ol8
Lasead Wllay) A 1218 ale (g o5l o3 oAl csilalla glu o ey WS (1a JSA)) selzay)
prenatl alaie g A2 Ll mranl) g Llai¥) o o jaill g 2 aill (e Adlide il gisa ged qe Le 1 5a
Jeatialy (16 JSEN) (5o il il (ol 1 ol ol g ppansl o ¢ gualaa QiS5 (1h JSEN) il
Mass Customization Jelill (asaiill s (NURB gl e Zaal) dlaadl <l 5391 (e 3y2])
038 (3 daled Sy Lo Aluall Gl (e 3K 5 <Double Curvature z s2 el slad¥l ) 5130
A & e areal Jlie (B areall) dilee (U Computation bl aladiul s (5 sull
. (Soleimani,2019, pp5-6) ( Computerization e sl avs L) @ puilall

Ch iy ogd aranalll AT a3 (e G S el o oSy bead) asenatl) o Ua oty
S gl B 3gad dali g dad ) el g1 W 855 Al Agluaad) cililaal)

‘, /Ii (R W ¢ AR
Ataan oy

EJLA:J\ Léj‘é_\w\ M\ alial (1) (55) J<al

(1a) Notre-Dame de Chartres, (1b) Cathedral, San Galgano Abbey, (1c) Dancing House (Soleimani,2019, pp5-6)
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CaiSall alaia¥) JMA (e 15 sk s Shape Grammars JSEY) ael @ (e 12y caranail) dglac 28
ol ) Fie eai e (el Ul maail maal 31 Gae Al Cllaally (5 el L manaily Gaas
o lealad G Jlall e Yoy i) e Wlle aihy 43) apenaill 2auld Liagl (S5 by 3 yae
dge b AalY Scripted Usie ksl s el L apanadll el e Daally Colesisall 5 Gpaanadll
o byl GlBe a5 s ¢ (Thiab & Hadi, 2022,p10)(AlY) <) sall Jix) sauxie
dabail s Zoning bl s Fagades <lealslls Structures 4iSuell dadasy) Jia due il dalasy)
SAY) Al (3 e ) e d ol ol (& uadll 25 . Circulation Systems 4S sl
e cladrall Capial Jady 8 areaill dglee oL ddlisall Ciladeall agh Ao € Q5 ¢ AT irag
Al dpalall 5 Aliall s o sl shall 5 cdanaigll s daaly )l Gladeall ¢ uaall ¥ JEa Ja
G5 ameadl) dlee ol Adline cilglyl Gladaall clac) (S (Jabi,2013,p.25) 4l
Claledl) fans 3 ol o (77402 20226 o & d) 5 om pall giliilly Cililaal) s cilalgiad
bl 355 0 N Soleimani sy g sasll asaaill 5 lasdl ddin geli ol sl zgiall (ara
el okl Z3saill el (Clianadll Badatia g dae )l sd 5 dngie dpallad) Ayl yie malic 4520
. (Soleimani,2019, pp5-6)

) araaill A Digital Fabrication <@ gpiaill 4.7

Alaad) (e ANl A M) lead) apeaill Aalal G Q) a5l gl i
ARG Al yaanall 300 5l COLED aladi) YA e sl o sehall mas gy el 1) wiaill ) il g
(o Al Gile guadll 2l 4 Gal) JSally 4l ) il LS = s (Leach,2004,p.30)
. (Soleimani, 2019, p. 7)s2sad) 48l e 5 Jalill (apadill i) 5 25V ads JUA

6 pmall s (5 jlanal) araaill 8 saaa Blagl Laad 1) Jailis 5l G layY) 5 Faliy) LKLY i
(b Sl Liia o3 Al g iaail) ) hail) aa s ) G ¢(39-25 (262009« sl jil& (SUsSl)
e gl ¢ Lt delpa a4 jlasall duigh o 3 ¢ ) ol eliadll 5 ol Cilelia
elizadll US ja Gin G a5 41 o) sal) Y Libion oo U a5 ¢ A sl g3 shall il Uy 5o 8t
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Canid 28l el il jlan s Sl apaai el 8 (CAM) cosmlall Bacluay ayiall il
AalSa 5 Al dpnia oy 8 il s S Al satee JISET el g UL ~lawdl JIA (e B33 U 8
(Mohammed « (Kolarevic,2001, p.118)4uliill Ll ciluii aladiuly aaall 5 LY 5 aranaill
laae Jss Al @B Al o elll A0 Ale cilS 3 (& Al-Essawi,2023,p.123)
Unlis AiSan insial doa ol g0 shall danigh) o dlda oY) Ased 1) dagllall Lgiand ) 4lSal) ilaiadl
i Al el Gllee 35l e @lld s Kolarevic sy WS il 4giad oSy Lgiliy o Wyl ias
WS Cutting akdll Jis « (CNC) Computer Numerical Control _s sxeSil Gase Led oSl
s WS Subtractive gkl s «((2) a8 JSl) (S elil jal Bl (A Auwga &g pla 4y jad
Additive dL=yls ((3) A8, Jall) Wikl & Cajysalugs & Gehry ille e & Jall
.(Kolarevic,2001, pp.120-122) formative - s<ill miaill

Bluwal) 2ol coal g2l Guienlsdl il (ala (3) 8 ISl S LA Bl (B g g pde D3 G AALa) JSha (2) ) Jeal
cdysalegy B (gpn lgeaa I Cagely) Eb}y daliudl) Contouring sl &l Cuttingadadll aladsials mul
1999l (Kolarevic,2001, pp.120-122)

(Kolarevic,2001, pp.120-122)
araall) cildes JMA (pa Byl Jia cilpaadl (i i Lgalil) Jilagy 5 lend) G i Ul 483l ()
A8 Ay aBgii () (Al BLally Al 3 jlead) ddin b (Lad ) de ghaall Bapand) e i) g il g
il g (5 el ) asaail) ) alead) S8l e 7o) 3 AN ABNAAY arenalll cilBi g caillul)
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Sl ) g ety 3l iy 138 5 ANl 038 7 34 (CD) (sibend) paanaill 0f s (S <Information

peaill 4 dlall Gl Formative Processes 4awsSill wlleall s Material Behavior (sl

o35 Aty (K15 Andaill ol as I o) ja) (e Ak JUR e FOrm zasaill ciy pad 2y ¥ ¢ bl

. (Menges, et al,2010,p.51) 2= 58l Je dail8 400 ) ) 52 Cillee IS (e

Sl o8 DD Jisis 3 ((4) &) JS) DD (ol ppansill go axic (CD) sibusndl ppansl
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A e aveail) Dlee a8 5l Cilagleall b 55 ol oLl Jie dloal) agil 08 (0 Ba AV Gand)
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Jiaal 5 apenaill iy Jial by 2585 < aie Jsa Ivan Sutherland DS il st s da 5l i<l
Ofialall sl S (3 4 jaall o glall Gl gy iy of Lale 2 jaal) o slall g (5 jlanall aransil
OsmSaa 393 A 1948 alhe & (IS (5l JEal L asiy ) Ll algal) opulal) b 4K,
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LR X
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e e ) e Sl ) ARl ¢ guall dpaS 8 aSaT ¢ gaall Al AS0ilSe Cilaa g B0 (0 45 S
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1980 1990 2000
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corporate computing (niainframes) |
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G Y piall & Jand) Ay a5 A0 )l 5, 531 (8) o) IS
(Penttil&, 1999, p.8)
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a)  Guggenheim Museum Bilbao 1997- https://dar-albina.sa/enA-frank-gehry

b)  the Walt Disney Concert Hall 1989- https://www.architecturaldigest.com/gallery/best-of-frank-gehry-slideshow
¢) the Fish project 1991-https://www.architecturaldigest.com/gallery/best-of-frank-gehry-slideshow

((11) &8 <
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