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Ievads

Més dzivojam visiespaidigako sasniegumu
laikmeta, P&dgjo gadu laika zinatnes progress. it
seviski medicina, kimija un digitalajas tehnologijas.
ir butiski izmainijis cilvéces uztveri par organizaci-
jas logiku, kas ir pamats matérijas uzvedibai. Antikas
pasaules drakoni un hibridas radibas turpmak vairs
nepaliks ka fikcionizéta (latipgu val. fictio —
izdomajums, ko uzdod par faktu) mitologija [1].
Skaitlofanas un genétiskas inZenierijas progress ir
atvéris  vartus jaunam arhitektiras izpausmes
formam. Veésturiski izveidojusies izprame par dzivas

Keywords: genetic architecture, XXI century, algorithm,
hybridization of architecture.

Introduction

We are living in the age of the most impressive
achievements, During the last years progress in
science, especially in medicine, chemistry and
digital technologies has substantially changed the
mankind’s perception on organization logics that is
the base for behavior of substance. The dragons of
antique world and hybrid creatures are no longer
fictionized mythology. Computing and genetic
engineering progress has opened gates for new
architectural  expression  forms.  Historically
developed understanding of living and unliving

Klasiska pagatne
Classic past

Moderna tagadne
Modern present

Genétiskﬁ nakotne
Genetic future

20. gs.
20 century

Sakot ar 21. gs. un turpmak

Starting with 21 century and
onward

Hronologija Lidz 19. gs.
Chronology Until 19 century
Formala sistéma Vertikaliz&8ana
Formal system Verticalisation

HorizontalizE%ana

Horizontalisation

Organiska veidoS$ana

Organic forming

Strukturala sistéma

Structural system

Spiedes konstrukcijas

Compression structures

Stiepes konstrukcijas

Tension structures

Dzivas konstrukcijas

Living structures

Materialu sistéma

Material system

Akmens, kiegelis, koks

Stone, brick and wood

Betons, metals,
plastmasa

Concrete, steel, plastic

Programmatiiras vadita
DNS: augi. miesa un kauli
Software controlled DNA:
plants, flesh and bone

Process un
bivniecibas sistéma
Process and
construction system

Manuals biivniecibas
process katrai atSkirigai
un vienadai detalai
Manual construction
process for cach difter-
ent and similar part

Masu unificta razoSana
ar iekartam visam
vienadajam detalam
Mass unified produc-
tion with machinery for
cvery similar part

Automatizéta atSkirigu
detalu raZoSana ar iekartam
un dabiska audzgésana
Automatized production and
natural growth of different
parts

. tabula. Arhitektiras stadijas [2].
Table 1. The stages of architecture [2].
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un nedzivas matérijas kopsakaribam mainisies,
lidzko tiks apmicrinata cilveces zipkarce replicee
dzivibu.

Tre3a stadija arhitckiiras cvoliicija — gendtikas
stadija — saksics. tiklidz tiks izvErtti jau piccjamic
zinatniskic un tchniskic sasnicgumi, un genctikas
parncstais un ticlais lictojums arhitckira radis
izmainas dizaina iespejas, raZoSanas procesos, struk-
turas un formas, ko tas ataino. Ar 21. gs. sakumu ir
aizsakusies nakotnes organiska veido$ana, dzivo
strukturu (augu vai miesas un kaulu), daZadu
“detalu” dabiska audzeSana vai kibernétiski-digitala
razoSana (1. tabula).

Arhitektira uz lielo parmaigu sliekina

Arhitektiras jeédziens paslaik iegiist jaunas
definicijas, jo ir izmainfjusies tis biitiba un koncep-
cija. Arhitektira parveidojas lidz ar izmaipam
sabiedriba, zinatng, politika. Sobrid pasaulz valda
daudz dazadu vicdoklu, prickSstatu, kuros
neciedzilinotics, ir gruti saprast, kas ir pamata t.s.
jaunajam izpausmém. Jauna digitala arhitcktiira, kas
tick veidota ar datorizCticm grafiskicm lidzcklicm, ir
artistijusics lidz tadam mcrogam, ka var drofi
apgalvot — digitalais organicisms (Scit un turpmak
teksta kursiva apzimeto terminu un jedzienu skaidro-
jumi meklejami &1 raksta beigas) ir agrina 21. gs.
arhitekturas avangards [2]. Saja lauka tiek veikti
nopieti inovativi pétijumi, piem&ram, Kolumbijas
Universitatd ASV, kas ir gan telpiski. gan formali.
Vel arvien medijos un sabiedttba paradas nicino&i un
skeptiski apzimcjumi: “burbulu, olu vai gurku
arhitcktura”, tada veida ncticSi noradot uz ar datoru
veidotajam izvalbitajam formam. Sic cpiteti rodas
realitates izprames trukuma dcl, jo vel salidzinosi
ncsen ncbija istemotu objcktu. Situacija kop$
devipdesmito gadu beigam ir mainijusics, jo $adas
arhitektiras materializétie piemeri katru gadu
skaitliski picaug, piemeram, Jokohamas ostas
terminala eka (2002, gads, Foreign Office
Architects), Kitagatas Kkopienas centra c¢ka
(2005. gads, Mutsuro Sasaki (Mutsuro Sasaki)) un
Pasaules izstades tilts Zaragosa (2008. gads,
Zaha Hadida (Zaha Hadid)).

Pirmo reizi arhitektiras vestwre genetisko
arhitektiirn 1992, gada piemin arhitekts Karls Ca
(Karl Chu). Vina arhitektiiras teorijas veidoSanos
ietekméjusi vina dzila interese par matematiku,
fiziku, filozofiju un metafiziku vienkopus. K. Ci it
pctijis cvolucionaras kosmologijas (astronomijas
nozarc, kas pcti Visumu ka vicnotu vesclumu, ta
ipadibas un attistibu) konceptualo telpu, balstotics uz

matters intercelationship will change as soon as the
human urge for replicating life will be satistied.

The third stage in cvolution of architecture —
genetic stage — will begin as soon as the alrcady
cxisting scicntific and technical achicvements will
be cvaluated, and the indircet and dircct usc of
genetics in architecture will make changes in design
possibilities, fabrication processes, structures and
forms that they depict. With the beginning of the
XXI century has begun the organic forming of the
future, living structures (vegetal or flesh and bones),
different components natural growing or cybemeti-
cally-genetic fabrication (Table 1).

Architecture on the

threshold of big changes

The definition of the architecture currently is
obtaining new definitions, because its essence and
conception has changed. Architecture is transform-
ing together with changes in society, scicnce and pol-
itics. At thc moment many different opinions and
concepts are dominating in the world and if not being
delved into, it is difficult to understand what is in the
basis of the so-called “new expressions” in architec-
turc. New digital architecture that is being made with
computerized graphical means has developed until
such a scale that we can surely affirm that digital
organicism {from here onwards all the terms and
meanings in italics are explained at the end of this
article) is the early XXI century architectures avant-
garde |2]. Serious innovative research is being made
in this ficld, for example, in University of Columbia,
USA, that is both spatial and formal. Still in media
and socicty we can hear contemptuous and skeptical
naming: “bubble, cgg or cucumber architecture”, in
that way indircetly pointing at bulging forms that arc
made by computerized means. These contempts arc
being stated due to the lack of reality perception,
because before there were no real accomplished
objects like these. The situation since the end of
nineties has changed, because such architectures
materialized examples each year increase, for exam-
ple, Yokohama port terminal building (year 2002,
Foreign Office Architects), Kitagata community cen-
ter building (year 2005, Mutsuro Sasaki) and World
Expo bridge in Zaragoza (year 2008, Zaha Hadid),

The first time in the history of architecture
genetic architecture was mentioned in 1992 by
architect Karl Chu. The forming of his architectural
thcory was influenced by his deep interest about
mathematics, physics, philosophy and metaphysics
altogether. Karl Chu has investigated cvolutionary
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metafiziku un skaitloanu. K. Ca skaitlofanu uzska-
ta par fiziska visuma butisku ipasibu un ir icsaistits
arhitckturas jauna konccptualizacija ar skaitloSanas
monadologijas (monade — filoz. csamibas, sub-
stances vissikaka, talak ncdalama dala) palidzibu.
Vins uzskata, ka, saplistot skaitlo3anai un genctikai,
padrciz. mCs csam uz jaunas, drosmigas pasaulcs
slickSna, kas atversies musu priek3a, un mums tikai
atliek attistit adekvatu arhitekturas teoriju, kas dzili
balstita vz &im idejam, kuram nolemts parveidot
pasauli ta, ka neviens to lidz 8im cilveces civilizaci-
jas vesture vel mav redzejis. Jaunakie Karla Cu
petijumi padlaik ir saistiti ar arhitckturas
monadologiju ki modalu (tads, kas pau? runataja
attiecksmi pret izteikto saturu) iespgjamo pasaulu
arhitektiiras koncepciju.

Starptautiskaja arénd termins “gendtika”
plasaka méroga ar arhitektiiru ir bijis saistits kop§
2000. gada. Gan jauni, gan pieredzgjusi arhitekti
licto 80 apzim&jumu arvien bicZak, vigi to ir
novedusi lidz “kulminacijai”, ir atzits ta atributivais
lictojums, jo ir vicgli parcdzét genctisku nakotni, un
Sobrid pastav apgalvojums, ka trc8a gadu tukstosa
sakuma jauna arhitcktira ir — viss par genctiku [3].
Vienlaicigi digitalais organicisms klast par arvien
lielaku “hitu”. Pasaule ir vairakas arhitekturas
skolas, kas 8o virzienu jau iek[avusas savas macibu
programmas. Lidziga situacija bija nov&rojama
dekonstruktivisma paradiSanas laika, tikai Soreiz
genétiska arhitekedra iv stipri atkariga no datorpro-
grammatlras pieejamibas, kas to var padarit dzivot-
spcijigu. Tapee daudzas pasaules arhitckturas skolas
§1 virzicna apmacibas uzsakSanas aizkavcanas
varctu ilgt lidz pat paaudZzu mainai vadiba, kas laus
vadibai redzet lictas atskirigi. Sis juunais kibernetis-
ki digitalais dizains, kas nescna pagatne tik loti
izplatijics, izskauZ rasc§anu ar roku, aizvictojot to ar
datorgrafikas pagémieniem. Jaieveéro, ka datoru
lictoSana ir attistijusies no datorresursu dzilas
butibas, ka dators ir ne tikai grafisks, bet ari rado§s,
dizaina un razoSanas instruments.

Vai genétiska arhitektira ir biomorfiska
arfiitektiira? Sakotn&ji §is jautdjums ir palicis
neathildéts, kas péc savas biitibas ir saprotams tapéc.
ka pedgjo gadu digitala organicisma panakumi to
stipri atbalsta. Un lai ari genétiska arhitektiira ir
radusies ka kustiba un Itdz §im it bijusi spontana, vél
neorganizéta, kamar kada lielaka starptautiska orga-
nizacija to sistematiz@s, ka tas ir izdarits ar 20. gs.
arhitckturas vesturi dazadas starptautiskas izstadcs
un izdevumos, ta veiksmigi nobrugcs cclu galigai
gendtiskas arhitckturas atnakSanai [2].

cosmologies conceptual space, basing on meta-
physics and computation. Karl Chu regards compu-
tation for being physical universe’s cssential feature
and is involved in new architcctures conceptualiza-
tion through the help of compurtational monadology.
He considers that converging computation with
genetics, at the present moment we arc on the thresh-
old of a new brave world that will open in front of us,
and we just need to develop appropriate theory of
architecture that is deeply profound on these ideas
that are meant to transform our world so as nobody
has ever seen it before in the history of human civi-
lization. Latest Karl Chu’s research is related with
architectures monadology as modal possible worlds
architectures conception.

In the international scene term “genetics” in
wider scale has been related with architecture since
the year 2000. Both young and experienced archi-
tects are using this definition more often, they have
lcad it vntil culmination, its attributive usc has been
rccognized, becausc it is casy (o predict genctic
furure, and at the moment there cxists a statement
that in the beginning of the third millennium new
architecture is all about genctics [3]. At the same
time digital organicism is bccoming cver bigger
“hit”. In the world there are many schools of archi-
tecture that have included this direction into their
educational programs. Similar situation could be
seen during appearing of deconstructivism, only this
time genetic architecture is strongly dependant of
availability of the software that can make it viable.
Therefore in many worlds schools of architecture the
delay of this directions implementation in their pro-
grams could last even vntil the change of gencrations
in schools managements that would allow them to
sce things diffcrently. This new cybernetic-digital
design that has sprcad so much in the ncar past is
eradicating sketching by hand, replacing it with the
means of computer graphics. It has to be noticed that
the use of computers has developed from the decp
essence of computing resources, that computer is not
only graphical, but also creative, design and fabrica-
tion tool.

Is genetic architecture biomorphic architecture?
In the beginning this question has remained unan-
swered — that can be understood by its essence
because in the past years the success of digital
organicism supports it strongly. And although
genetic architecture has evolved as a movement and
so far has been spontancous and still unorganized,
until some kind of intcrmational organization will
systematize it like it has been done with the history
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Digitala arhitektitra icdalama Cetros galvenajos
virzicnos:
1. Morfogenétika.
apak§virzicni:
1.1. Genetiska  arhitckturas hermencitika
(iztulkoSanas, izskaidroSanas prasme),

Saja  piecja  ir  tris

ka to pasniedz Peters Eizenmans (Peter

Eisenmann).

1.2. Algoritmiska arhitektira, kuru péta
Sesila Belmonda (Cecil Belmond),
D7ons Freizers (John Frazer) un citi,
kas balstas uz fraktalu sisttmam,
Lindenmaijera {Lindenmayer) sistt-
mam un genétiskajiem algoritmiem, lai
generdtu rekursivi (tads, kas atkartojas,
atgricZas pic icprickigja) definctus
geometriskus objcktus.

1.3. Genctiska arhitekturas monadologija,
kas picpem simbiogenczi ka darbibas
planu, lai konstructu “iespcjamas”
pasaules.

2. Morfodinamika. Saja piccja nav fenctiska
koda, ta kadu noteiktu formu sapludina
“burbuli”, dalinas, Skidruma vai tamlidzigi.

3. Biomorfisms. Imitgé formas, nav iek8gjas
izpratnes par biologiju.

4. Biomimatika. S pieeja ir loti populara, tiek
imitétas biologiskas sistemas, plasi izmanto
skaitlo%anas procesu priek3roctbas [ 1].

ProjekteéSanas iespéjas

(iengtiska arhitcktiira apskata abstraktas sistc-
mas, Tas pamatd ir vienkdr§a logiska idcja —
padreplictiands. BiomimZtikd més, picmcram,
apskatam ziedu. m&ginam to analizét. uzzinat (a
ipadibas, lai velak to reproducetu arhitcktura, bet
genctiskaja arhitcktura virziba notick caurti attistibas
procesicm ta, ka gala rezultats var pat neizskatitics
ka kaut kas no dabas nacis. Genctiska arhitektdra
attistds caur sistemas logiku, vienkardiem algorit-
micm, lai raditu kompleksus rezultatus. Sada piccja
ir iek&gja, tas nozime radit no iekSienes. nevis gemt
pieméru no arienes. Sobrid arhitektdrd nav nevienas
datorprogrammatiiras, kas p&c savas bitibas biitu
genétiska, toties ir vesela virkne trisdimensiju
modelgfanas programmatiru, kur katrai ir savas
priek&roctbas un trikumi, iesp&jas tas ekstensivi
parveidot, papladinat ar dazadiem plug-in (anglu
val. — papildinajumi). Nevicna no $Im program-
matiiram nav komplcksa matematiska sisttma, un tas
nespéj radit pasreplicEjosas sistEmas. Lai tajas raditu
gendtiskas arhitcktiras izpausmes formas, ir jadoma.

of architecture of the XX century in different inter-
national exhibitions and publications, it will pave the
way for the final advent of genctic architecture |2].

Digital architecture can be divided into four

main directions:

1. Morphogenetics. In this approach there arc
three sub-dircctions:

1.1. The hermeneutics of genetic architec-
ture as it is being presented by Peter
Eisenmann.

1.2. Algorithmic architecture that is being
researched by Cecil Belmond, John
Frazer and others that are basing on
fractal systems, Lindenmayer systems
and genctic algorithms for generating
recursively defined geometrical objects.

1.3. The monadology of genctic architecture
that accepts symbiogenesis as the action
plan for constructing “possible” worlds.

2. Morphodynamics. In this approach there is
no genetic code, it merges definite form into
blob, particles, fluid ct cctera.

3. Biomorphism. Imitated forms, no internal
understanding of biology.

4. Biomimetics. This approach is very popular,
biological systems are being imitated, wide-
ly uses the benefits of computation process-
es |1].

Design possibilities

Genetic architecture examines abstract systems.
It is bascd on simple logical idea — self-replicating.
In biomimetics, for cxample, we cxamine a blossom.
try to analyzc it, and get to know its featurcs for later
reproduction in architecture, but in genetic architec-
turc the advance happens through development
processes, so that the final result may not cven look
like something that has come from the nature.
Genctic architecture develops through systems logic,
simple algorithms, for creating complex results. This
kind of approach is internal, it means creating from
inside, not taking cxample from outside. At this
moment there is no software in architecture which by
its essence would be genetic, while there is a range
of three dimensional modeling softwares where each
of them has their advantages and disadvantages, pos-
sibilities to transform them extensively, expand with
different plug-ins. None of this software is complex
mathematical system, and they can not create self-
replicating systcms. To create genctic architectures
expression forms in this software it is necessary to
think how to adapt various processes to particular
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ki daZzados procesus pielagot konkrtai situacijai.
Daudzas darbibas ir jadara manuala rc?ima vai
jaizvclas vel sarcZgitaks proccss — programmcgana
un skripté3ana, 2008. gada aprili Barsclona notiku3a-
Jja Starptautiskaja arhitcktiras konference — simpozi-
ja par ncgaiditicm risindjumicm arhitcktura
(Conferencia Internacional d'Avquitectura: Simposi
d’Arquitectura Emergent — spagu val.) nosléguma
diskusija slaveni digitalas arhitckturas meistari
Bernards Kas¢ (Bernard Cache), Evans Doglis
(Evan Douglis) un Al Rahims (Afi Rahim) pazinoja,
ka: “AutoCAD ir uzskatama par miruSu program-
maturu, kurai nav vieta nakotnes arhitektura, jo ar to
arhitekti var radit tikai vaju un vecmodigu arhitek-
taru”. Ja ir izvEl&ti pareizie instrumenti {program-
matdra), tad ar gengtisko arhitektdru var veidot
generativas  sistdémas, to var interpretét ka
geometriskas formas, topologiskas virsmas,
pilsétbivnieciskas planojumu struktiiras, dizaina
pricksmetus, skangu, muziku utt. Sadas sistemas var
pastavigi turpinat vcidotics, attistitics talak. Ar laiku
Sadas arhitcktoras izpausmes var icgut maksligo
intelcktu, Tas ir tikai daZas icspCjamas nakotnes
vizijas, jo gcnctiska arhitckttra ir tikai pa%a
pirmsakuma,

Katram arhitektam ir savs rokraksts, gaume,
imidZs un filozofija. Lidz ar to, projekt&jot pec stan-
darta shémas: vieta — programma — apjoms — detalas,
katra autora darbs bus sava zina hdzigs pafam
autoram. Ar fenetiskas arhitekturas palidzibu
arhitcktu radoSas sp&jas tiek paplaSinatas, projekti
var iegit absoliiti jaunas, neparedzgtas iezimes.
Arhitektlra ir cieSi saistita ar laiku, un katrs projekts
ir sava laika liectba, ar konkrétam laikam
raksturigam stilistiskam vai konstruktivam iezimé&m.
Daba sastopami pieméri, kas péc savas uzbiives un
ipasibam bija moderni sena pagatné un vél ilgi
nezaudes akrualitati. Izcils piemérs tam ir haizivs, un
genctiska arhitcktara dod iespcju projektct lidzigi, jo
pce icguta rezultata nebus viegli noteikt, kad ticSi tas
radifs.

Genétiskas arhitektiiras piemers

Genetiskas arhitekturas projekteSanas process ir
pretejs standarta projektelanas shemai. Visa pamata
ir vienkar§s algoritms, ko lidzigi ka DNS kodu,
interprete ka konkrétu darbibu procesus pec noteik-
tas logikas, noteiktas reizes pec kartas. TieSi Sada
interpretacija un tas kompleksa uzbuve ir pamata
tam, ko més vElamies ieglt. Autors eksperimentgja
ar vienkarfu algoritmu, ts. “lokalo logiku”, to
interpret€jot ki pasu elementarako vektora kustibu

situation. Many operations need to be done in manu-
al way or a morc difficult process has to be chosen —
programming or scripting, In an intcrnational archi-
tccture conference about cmerging architecture
{Confcrencia Internacional d’Arquitectura: Simposi
d’Arquitectura Emergent — in Spanish) held in
Barcelona in april 2008 at the final discussion board
famous masters of digital architecture Bernard
Cache, Evan Douglis and Ali Rahim announced that
AutoCAD has to be considered as a dead software
which has no place in futures architecture, because
architects can create with it only weak and old-fash-
ioned architecture.

If the correct tools {(software) is chosen, then
with the genetic architecture it is possible to create
generative systems, it can be interpreted as geomet-
rical forms, topological surfaces, urban planning
structures, design objects, sound, music et cetera.
Such systems can independently continue to evolve,
develop further. With time such architectural expres-
sions can gain artificial intcllect. These are only few
possible future visions because genctic architecture
is just in its beginning.

Each architect has his own style, taste, image
and philosophy. With that when designing by stan-
dard scheme: location — program — form — details,
each authors work will be in some way similar to the
author itself. With the help of genetic architecture
architects creative skills are expanded, projects can
gain absolutely new, unpredictable features.
Architecture is closely related with time and cach
project is its times evidence, with exact stylistic or
constructive treats of particular time. In nature we
can find examples that by its structure and features
were modern in ancient past and which will stay such
for a long time. An excellent example for this is a
shark, and genetic architecture gives an opportunity
to design similarly because by the obtained resule it
will not be casy to cstablish when cxactly it was
made or designed.

An example of genetic architecture

The process of genctic architectures design is
opposite to standard design scheme. The base of
everything is a simple algorithm, which similarly as
the code of DNA is being interpreted as exact opera-
tion processes by definite logics, definite times in a
row, Exactly this kind of interpretation and its com-
plex structure is base for what we want to achieve.
Author experimented with simple algorithm, so
called “local logics”. interpreting it as the most
simple vector movement in the three dimensional
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1. artels. Vienkar§s algoritms (t.s. "lokala logika"), kas
sastav no ¢etram a-b-c-d darbibam katra apakSgrupa un no
trim darbibam x-y-z grupa, atkartojot Sos procesus n
reizes.

Picture 1. Simple algorithm (so called "local logic"), that
consists of four a-b-¢-d actions in each subgroup and three
actions in x-y-z group, repeating these processes n times.

trisdimensiju telpa, pieskirot katram simbolam tieSu
kustibas virzienu (1. attéls). Veélak vektori tika
apvienoti topologiska virsma un tad §1s virsmas tika
grupétas péc t.s. “globalas topologijas logikas”
(2. attels).

Secigi atkartojot So procesu n reizes, iegiistam
kompleksu — hibrida apjomu, ko turpmak jau ar
grafiskiem pap€mieniem iespgjams interpretét ka
organu, eku vai jebkadu citu apjomu vai nozimi, kas
atkariga tikai un vienigi no lokalas un globalas
logikas noteikumiem un talakas $o logiku interpreta-
cijas.

Konkrétais autora veikta eksperimentala pro-
jekta galarezultats sakotnéja algoritma a-b-c-d nebi-
ja paredzams, tapat ka nav paredzams neviens
genétiskas arhitekttiras galarezultats. Arhitektam
$ada metode lauj pienemt noteikumus, ka rikoties
talak. Si projekta rezultats ir tuvaks abstrakcijai par
kompleksu DNS skaitloSanu, kas sava ariene ieguvis
asociativas anatomiskas aprises (3. attéls), tacu,
izmainot tikai vienu l@mumu par talaku telpisku
att€lofanas noteikumu, tas varétu biit, pieméram,
sakumskolas projekts (€ka) vai pilsétbuvniecisks
priekslikums (planojuma struktiira).

Sim apjomam ir vairakas perforacijas, atvéru-
mi. Kop€jais apjoms sastav no vairakam sistemam,
kur savienojas iekStelpa ar artelpu (arhitektoniska
dizaina 1paSiba). Dalas ir savstarp€ji “iesédinatas”
viena otra un savienotas dazadu Iimenu starpa.
Topologiskajam virsmam ir pieskirta telpiska masa
un apjoms, lidzsvarojot dazadas dalas. Krasu un
materialu izvelei S§im procesam nav izSkiroSas lomas,
visu nosaka algoritms.
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2. artels. Projekta butiskakais posms, t.s. "globala
topologijas logika", péc kuras tiek veidotas galvenas
geometriskas topologijas attiecibas starp lokalaja logika
jegiitajam virsmam. Saja shéma sesas reizes atkartojas
lokalas logikas vienkarSie algoritmi, kas sakartoti she-
matiska apla ar€jas malas ka smalki vektoru tikli.
Picture 2. Projects most essential stage, so called "global
topological logic", after which the main geometrical
topology relations are being made between the obtained
surfaces of local logic. In this scheme local logics simple
algorithms are being repeated six times, they are aligned
at the outer circles edge as fine vector networks.

space, attributing each symbol its direct movement
direction (Picture 1). Later, vectors were joined
together into topological surface and then these sur-
faces were grouped by so called “global topological
logic” (Picture 2).

Consecutively repeating this process n times,
we obtain complex O hybrid form, that further,
already with graphical means, is possible to inter-
pret as an organ, building or any other form or
meaning, that is depending only from the local and
global logics rules and further interpretation of
these logics.

The particular result of the author’s experimen-
tal project could not be foreseen in the initial algo-
rithm a-b-c-d, as well as none of the genetic architec-
tures final result can be foreseen. For architect, such
a method allows him to decide on rules how to pro-
ceed further. The result of this project is closer to an
abstraction about complex DNA computing, which
by its external looks has obtained anatomical out-
lines (Picture 3), but, changing only one decision
about further spatial representation rule, it could be,
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3. arels. Abstrakcija par genétiskas arhitekttras kom-
pleksu virsmu — organismu. Autora vizualizacija.
Picture 3. Abstraction on genetic architecture's complex
surface — organism. Visualization: Arne Riekstins.

Terminu un jédzienu skaidrojumi

Teksta pieminétie termini un jédzieni skaidroti
ar noltku tieSi un vienkarSi saprast nianses starp
dazadiem Latvija, arhitektara iepriek§ reti
sastopamiem vai nemaz nelietotiem jédzieniem.
Autors neizsledz iespgju, ka Seit uzskaititajiem
terminiem un jédzieniem pastav alternativas defini-
cijas, kas vismaz paSreiz€ja izpratnes limeni, labo
vai preciz€ Seit minéto.

Biomorfiska arhitektiira (biomorphic architec-
ture — anglu val.) — arhitekttra, kuras formalas
izpausmes ir lidzigas dzivu radibu izskatam. Sis
virziens skar ari priekSmetu dizainu — biomorfiskais
dizains.

1. Tas var notikt autora dg|, ar vai bez velmes

but biomorfiskam.

2. Tas var tikt saprasts, ka esam vai neesam
lidzigi dzivam radibam.

3. Tas var tikt radits, iedvesmojoties daba, no
atminas vai kopéjot dabu, ar tas formu nian-
sem, tas var but visprecizaka fotografiski
dabiska imitacija vai loti abstrakta atdar-
inaSana, kas savukart var but bez nekada
nodoma lidziga jebkurai dzivai radibai.

Bioniska arhitektiira (bionic architecture —
anglu val.) — arhitektiira, kuras funkcionésana,

for example, project of an primary school (building)
or urban planning proposal (planning structure).

This volume has several perforations, openings.
Total volume consists from a couple of systems
where internal space is being connected to the outer
space (architectural design feature). Parts are mutu-
ally “nested” one into each other and they are con-
nected between various layers. Topological surfaces
are given structural mass and volume, balancing dif-
ferent parts. The choice of colors and material in this
process plays no decisive role, all is being deter-
mined by an algorithm.

The explanation of terms and meanings

The terms and meanings mentioned in the text
are explained with a purpose to understand directly
and simply the nuances between notions that have
been rarely or never used before in Latvian architec-
ture. Author does not rule out that terms and mean-
ings have also alternative definitions that at least in
the current insight level, corrects or specifies men-
tioned herein.

Biomorphic architecture — architecture that’s
formal expressions are similar to the looks of living
creatures. This direction involves also object
design — biomorphic design.

1. It may happen due to an author, with or

without a wish to be biomorphic.

2. It may be understood as being or not being

similar to living creatures.

. It may be created by an inspiration from
nature, from memory or copying nature,
with its forms nuances, it may be the most
precise photographic natural imitation or
very abstract imitation, that in its turn can be
without any intention similar to any living
creature.

(98]

Bionic architecture — architecture that’s func-
tioning, systems or processes are similar as in living
beings. This direction involves also object design —
bionic design.

Organic architecture — architecture that in
unity and continuity merges elements that are
responsible for various functions, as it may be seen
in living organisms. Especially it merges bifurcation
between supporting and supported elements into one
continuous shape. This direction involves also object
design — organic design.

Digital organicism — part of organic architec-
ture or design that uses the newest cybernetic and
digital resources for design and/or fabrication
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sist8mas vai procesi ir lidzigt ki dzivam radibam.
Sis virziens skar atf prick§metu dizainu — bioniskais
dizains,

Organiska arhitektiira (organic architecture —
anglu val.) — arhitcktira, kas vicnotiba un nepar-
trauktiba sapludina clementus, kuri atbild par
dazadam funkcijam, ka tas sastopams dzivos organ-
ismos. It 1padi, ta sapludina dihotomiju (bot. dakdvei-
da zaro8anas) starp balstitajiem un balstoSajiem cle-
mentiem viena vienlaidu veidola. Sis virziens skar
arl prick$metu dizainu — organiskais dizains.

Digitalais organicisms (digital organicism —
anglu val.) — dala no organiskas arhitekturas vai
dizaina, kas izmanto jaunakos kibernétiskos un dig-
itdlos resursus dizaina un/vai raZofanas procesa.
Digitalais organicisms ir virziens, kas 21. gs. pasa
sakuma izveidojas ka arhitektlras un dizaina avan-
gards. Lai art sdkotngji robotizétas raZoSanas
attistibas iespé€jas realai arhitektdrai méroga 1:1 bija
icrobeZotas (ar daZiem iznémumicm) un notika tikai
dizainc8ana. paSlaik tas ir istenojams no jebkura
rascjuma,

Genétiska arhitektitra (genetic architecture —
anglu val.) — arhitcktiira, kas pieméro genétiku. Sis
virzicns skar arT prick¥mctu dizainu — geneétiskais
dizains {maksla savukart virziens - genétiska
maksta),

. Genétika var tikt piemerota arhitektura reala
un dabiska veida. Ta ir ista genétiska
arhitektiira, kuras veidoSanai nepiecicfams
kombingts ieguldijums ki no arhitektu, ta
genctiku puscs.

2. Genctika var tikt picmcrota arhitcktura
metaforiska un maksliga veida. Ta ir
genctiska arhitcktura tikai pcc papladinaju-
ma vai lidzibas ar fenctiskam definicijam un
procesicm.

Jaunais kibernétiski digitalais dizains (new
cybernetic-digital design — anglu val.) — tads dizains,
kas aizstaj un salidzina datora lietoSanu ka skaidru
aizvietotaju ras€Sanai ar roku, sava uzblve ietverot
virtualus un maksligus datorizétus elementus. Tas
tiek Tstenots it ki no paSas programmatiiras
iekSienes, ki ar insttumentu, kas ir ne tikai grafisks,
bet art radods, paredzéts dizainam un raZosanai,
atkarigs no robotizétas ra¥ofanas iespgjam, vél
arvien ar parejosiem ierobeZojumiem arhitektira. Ta
biitu gendtiska arhitektiira, ja ta patiesi stradatu ar
maksligo programmaturu tapat ka ar dabisko DNS,
jO zinama méra tic ir lidzigi, jo abi virkne informaci-
ju pasraZo3anai un izaugsmei.

201

process. Digital organicism is direction that it the
very beginning of XXT century formed as architee-
tural and design avant-garde. Although in the begin-
ning robotized fabrication development possibilitics
for real architecture in the scale 1:1 were limited
(with fow exceptions) and only designing was being
performed — at the present it can be realized from any
drawing,

Genetic architecture — architecture that applies
genetics. This direction involves also object design —
genetic design (in its turn in the art — genetic art).

1. Genetics may be applied in architecture in a
real and natural way. It is real genetic archi-
tecture for which formation is necessary
combined contribution from both architects
and geneticists.

2. Genetics may be applied in architecture in a
metaphoric and artistic way. It is genetic
architecture only by extension or similarity
to genctic definitions and processes,

New cvbernetic-digital design — such design
that substitutes and compares the use of computer as
a clear substitute for sketching by hand, including in
its structurc virtual and artificial computerized cle-
ments. It is being realized as if it was from the inside
of the software, as with the tool that is not only
graphical, but also creative, meant for design and
fabrication, depending from robotized fabrication
possibilities, still with overcoming limitations in
architectute, It would be genetic architecture if it
truly worked with artificial softwarc the same way as
with the natural DNA, becausce, to a certain cxtent
they arc similar due to the fact that both of them arce
arranging information for sclf-reproduction and
growth.

Digital architecture — architccture that may be
created only using computer resources. Also digital
design and digital art may be defined.

Cyber-eco fusion design — such design that
merges and integrates newest cybernetic-digital
resources for design and/or fabrication with the
newest ecological environment insight. It is widely
defined and equally, separately or in a combined way
refers to:

I, The mix of cybernetic-digital resources and

sustainable architecture achievements.

2, The mix of cybernetic-digital resources and
new contemporary understanding, wherein
this understanding about natural or urban
space in a continuous evolution is not figu-
rative ncither conservative.



Digitdla wrhitektiira (digital architecture —
anglu val.) — arhitektura, kas var tikt veidota tikai
izmantojot datoru resursus. Ir defingjama art digitala
mdaksla un digitdlais dizains.

Kiber-eko sajaukuma dizains (cvber-eco fusion
design — anglu val.} — tads dizains, kas sapludina un
integré jaunakos kibern&tiski digitilos resursus
dizainam un/vai raZoSanai ar visjaunako ekologisko
vides izpratni. Tas ir plaSi definéts un vienlidz,
atseviski vai kombinéti, atsaucas uz:

1.

2.

Kibernétiski digitilu resursu un ilgtspéjigas
arhitckturas sasnicgumu sajaukumu.
Kibcrnctiski digitalu resursu un jaunas
miusdicnigas izprates sajaukumu, kur 5
izpratne par dabisku wvai urbanu vidi
pastaviga cvoliicija nav nc (Claina. nc kon-
servativa.

Kiberngtiski digitalu resursu un genétikas
sajaukumu, kas viena laida savienotu nulles
un vieninickus arhitektiras rasgumos ar
DNS robotizétajam manipulacijam, lai
sakartotu nepiecielamo genétisko informa-
ciju, kura atbild par apdzivojamas dzivas
radibas dabisko augSanu saskana ar dizainu,
kas icpricks izstradats ar datoru [2].

3. The mix of cybernctic-digital resources and

genetics, that continuously would join
zeroes and omes in architectural drawings
with DNA robotized manipulations, for
arranging necessary genetic information that
is responsible for habitable living creatures
natural growth according to design that is
made beforehand with a computer [2].

Sis darbs izstradats ar Eitopas Socidld fonda atbalstu Naciondlds programmas "Atbalsts doktorantiiras programmu
istenoSanai un pecdoktoranturas petijumiem” projekta "Atbalsts RTU doktoranturas attistibai” ietvares.
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Riekstins A, Genétiskas arhitektitras neierobefotas iespéjas

Sasniegumu luikmetd, kad norisindgs milzu progress dafadéas nozares, ir izmainijusies cilvéku izpratne par matéri-
Ju. Pasauley arhitekinrg iv sakusies (refa — genétikay stadiju. Genétikas procesi un DNS skaitloSunay principi hibrida
velda tiek krustoti ar arhitektiiras veidofanas procesiem, radot §o jauno arhitektiiras evolticijas stadiju. Arhitektiiras
Jedzieny legiist juunay definicijus, digivald arlitekifiva pdrpem pasanli. RoZofanay telmologijes un materidly alfistiba
nodrofing, ka praktiski viss datoru virtwilaja telpa uzzimélais ir realizejoms. Sadas arkitektiras veidoSanai
nepieciefams reorganizét macibu saturu pasaules arhitektivas skolas, kd arf javeido jauni, objektivi un kritiski skatiju-
mi uz Sajd arhilekidrd notickoSo. Genétiskajol arhitekiiiral iv neierobeZolas lespejas — 1o vay izmanlol jebkura meroga
projekiefunay procesos: no inlerjera elementa lidz pilsétbivnieciskiem planojumiem. Auwlors Saja publikacija apskatu
savu eksperimentu kompleksa apjoma veidosana no vienkdria algoritma. Publikacijos pédeja nodala skaidro terminus
un jedzienus, no kuriem daZi Latvijas avhitekidras vestur? lepriekl licton reti vai nekad.

Riekstins A, The Unlimited Possibilities of Genetic Archifecture

i the age of achievements, when there is extreme progress in variows fields, people’s perception of maleria hay
changed. The third stage in Worlds archilecture has begun — the genelic stuge. Genelic processes and DNA compuling
principles are hybridly being cross-bred with architectures designing processes, making this new stage of architectures
evolution. The meaning “architecture” is obtaining new definitions, digital architecture iy overwhelming the World. The
technologies in production and material developinents support that practically all what is drawn in virtual space can be
built. For producing this kind of architecture, it is necessary to reorganize the contents of Worlds architecture schools
study programs, as well as new, objective and critical views have lo be made accordingly with the things happening in
this architecture. The genetic architecture has unlimited possibilities — it can be used for practically all scale design
processes: from interior elements up to urban plannings. In this publication author reviews his experiment in making
complex shape from a simple algorithm. The last caption of publication explaing terms and meanings, few of which in
Latvian architecture have been used rarely or never,
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