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- BIOLOGICKE METAFORY A PARALELY
V DIGITALNOM UMENI A V ALA:

- A) FENOMEN VIRUSU
« B) ,DIGITALNA BIOLOGIZACIA*
« C) ETOLOGIA AKO MEDIALNA TEORIA o
« D) PARAZITUJUCI SOFTWARE
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FENOMEN VIRUSU

« 1971 BOB THOMAS: CREEPER
« BEZPECNOSTNY TEST NA OVERENIE SAMO-REPLIKACIE

PROGRAMU

« SAMO-REPLIKOVATELUNY ,DIGITALNY ORGANIZMUS*
« CREEPER SA ZACAL REPLIKOVAT CEZ SIET ARPANET DO

VZDIALENEHO SYSTEMU
©
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IH THE CREEPER. GATCH HE IF YOU GhN*




©

VIRUS V BIOLOGII

« Z LATINCINY JED.

« V OBLASTI BIOLOGIE SA JEDNA O JEDNODUCHY
ORGANIZMUS, KTORY SA NEMOZE ROZMNOZOVAT, RAST
ANI VYTVARAT ENERGIU BEZ HOSTITELSKEHO ORGANIZMU

« MOZE SA REPRODUKOVAT IBA VO VNUTRI ZIVEJ BUNKY
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@ VIRUS V POCITACOVEJ SFERE

« PROGRAM ALEBO KOD, KTORY SA DOKAZE SAM SIRIT BEZ
VEDOMIA POUZIVATELA

. - ROZMNOZOVANIE: VKLADA KOPIE
SVOJHO KODU DO INYCH SPUSTITELNYCH SUBOROV ALEBO
DOKUMENTOV

« CHOVANIE JE ANALOGICKE K BIOLOGICKEMU VIRUSU

« PROCES SIRENIA VIRUSU SA NAZYVA INFEKCIA A @
NAPADNUTEMU SUBORU SA HOVORI HOSTITEL. VIRUSY SA
ROZSIRUJU V RAMCI JEDNEHO POCITACA, ALE | MEDZI g(,

VIACERYMI POCITACMI. o C | o /”")
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® SAMO-REPLIKACIA®

V BIOLOGII: REPRODUKCIA, ROZMNOZOVANIE

VYKLADOVY SLOVNIK: ,OPAKOVAT, KOPIROVAT,
NASOBIT, ZDVOJIT*

SELF-REPLICATION:

AKEKOL'VEK SPRAVANIE DYNAMICKEHO SYSTEMU,
KTOREHO VYSLEDKOM JE VYTVORENIE IDENTICKEJ KOPIE &
TOHTO DYNAMICKEHO SYSTEMU.“ (‘
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FRED COHEN 1983:

PRVE OFICIALNE DEFINOVANIE POJMU VIRUS

PROGRAM, KTORY MA ,NAINFIKOVAT" DALSIE PROGRAMY, DO KTORYCH
SA VIRUS NAKOPIRUJE, ROZSIRI A POTOM ICH MODIFIKUJE

_ VIRUS SA MOZE ROZSIRIT DO CELEHO POCITACOVEHO SYSTEMU ALEBO
SIETE POUZITIM AUTORIZACIE KAZDEHO UZIVATELA, ABY TAK
NAINFIKOVAL JEHO PROGRAM. KAZDY TAKTO NAINFIKOVANY PROGRAM
SA MOZE SPRAVAT AKO VIRUS, CiM NAKAZA VZRASTA*

COHEN, FRED: COMPUTER VIRUSES: THEORY AND EXPERIMENTS. IN &
COMPUTERS AND SECURITY, VOLUME 6, ISSUE 1, FEBRUARY 1987, S.22-
35. (L
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COHENOV VZOR / SCHEMA:

UNIVERZALNY TURINGOV STROJ (1936)

ROBERT MORRIS: NOVA PARADIGMA:

POSUN OD KULTURY UNIVERSAL COMPUTING MACHINES K
UNIVERSAL VIRAL MACHINES.




1994: R.MORRIS: IT"S ALIVE!
THE NEW BREED OF COMPUTER PROGRAMS

POCITACOVE VIRUSY AKO ,LIVING PROGRAMS*

(COREWAR, GAME OF LIFE, TIERRA)
KRITERIUM ,ZIVOSTI“: INTERAKCIA
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o NEEATIVNE VNIMANIE VIRUSOV O

Z NESKODNEHO A UZITOCNEHO
SAMOREPRODUKCNEHO PROGRAMU SA STAL SKODLIVY
A VYSOKO NAKAZLIVY SOFTWARE (MALWARE)

PRIUATIE VEREJNOSTOU V NEGATIVNOM DUCHU

OBRANNE MECHANIZMY

l

IMUNNE SYSTEMY

@
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IMUNNE SYSTEMY

« OBRANNE MECHANIZMY PROTI VIRUSOM:
e 1994: ALIFE IV CONFERENCE:
« JEFFREY KEPHART: IMUNNE SYSTEMY

* VIRUS BULLETIN INTERNATIONAL CONFERENCE IN SAN
FRANCISCO, CALIFORNIA, 1997

- ,IN ORDER TO DESCRIBE WHAT WE MEAN BY A COMPUTER
IMMUNE SYSTEM, WE SHALL FIRST DESCRIBE BRIEFLY SOME @,
OF THE SALIENT FEATURES OF BIOLOGICAL IMMUNE

SYSTEMS" C
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« INTEGRACIA VIRUSU DO SIRSIEHO SPOLOCENSKEHO A KULTURNEHO
KONTEXTU

NEW YORK: PETER LANG PUBLISHING, 2007.

« SAMPSON, D., TONY - PARIKKA, JUSSI (ED.). ON
VIRUSES, PORN, AND OTHER ANOMALIES FROM THE DARK SIDE OF
DIGITAL CULTURE. CRESSKILL: HAMPTON PRESS, 2009.
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 GALLOWAY, R., ALEXANDER - THACKER, EUGENE. THE
EXPLOIT: A THEORY OF NETWORKS. MINNEAPOLIS -
LONDON: UNIVERSITY OF MINNESOTA PRESS, 2007.


http://asounder.org/resources/the_exploit_a_theory.pdf
http://asounder.org/resources/the_exploit_a_theory.pdf
http://asounder.org/resources/the_exploit_a_theory.pdf

Q

« JAni zivy ani mrtvy. Virus, ktoremu sa dari na hrane,
kde narusuje dokonca aj tie najzdkladnejsie binarne
kody. Komplexny, mnohobunkovy organicky zivot
prichadza ako prikrasleny votrelec, ktory prenikne
radarovym systemom,skrz bariéeru systemoveho
zabezpecenia. Nezivy, ale ¢uly, skratka plny Zivota.

SADIE PLANT, BECOMING POSITIVE, 1996 FESTIVAL ARS

ELECTRONICA &
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DEMONSTRACIA VIZUALIZACIE @
VIRUSU

JOSEPH NECHVATAL: COMPUTER VIRUS PROJECT 2.0

« PRACA S NEPREDPOKLADATELNYM PROGRESIVNYM VIRUSOM,
KTORY PRACUJE NA DEGRADOVANI/TRANSFORMACII OBRAZU.

« POUZIVA PROGRAM C++, JOSEPH NECHVATAL A JEHO
PROGRAMATOR STEPHANE SIKORA VYTVORILI SYNTETICKY
SYSTEM, KTORY DEMONSTRUJE SPRAVANIE
CHARAKTERISTICKE V PRIRODNYCH ZIVYCH SYSTEMOCH &
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https://www.youtube.com/watch?v=up29Rc-ksfM
https://www.youtube.com/watch?v=up29Rc-ksfM
https://www.youtube.com/watch?v=up29Rc-ksfM

« VZNIK PC VIRUSOV A ANALOGIA K VIRUSOM BIOLOGICKYM
« BIOLOGIA + POCITACOVA VEDA
« VZNIK DIGITALNEJ BIOLOGIE



@ BIOLOGIA A POCITACOVA VEDA

« MACY CONFERENCES ON CYBERNETICS 1943-1954

« 1. VLNA VYVOJA KYBERNETICKEJ TRADICIE 1945 AZ 1960
CLAUDE SHANNON A WARREN WEAVER

« SHANNON-WEAVER MODEL OF COMMUNICATION =
"MOTHER OF ALL MODELS"

(INFORMACIA AKO ABSTRAKTNY VZOR) ©
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« HUMBERTO MATURAMA A FRANCISCO VARELA:
« 2. VLNA VYVOJA KYBERNETICKEJ TRADICIE:

« 1960 - 1985 - UVAZOVANIE O SAMO-USPORIADANI A SEBA-
ORGANIZACIi - AUTOPOIESIS
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ORGANIZACIA ZIVEHO

« AUTOPOIESIS: THE ORGANIZATION OF THE LIVING
(MATURANA & VARELA, 1973)

GR. AUTO -SAMO - POIESIS- TVORENIE

AUTOPOIETICKY SYSTEM SA UDRZIAVA VDAKA SVOJEJ
VNUTORNE) STRUKTURE.

1.ODDELUJE SA OD SVOJHO OKOLIA
2.ZACHOVAVA SI SVOJU ORGANIZACIU
3. VDAKA VYMENE LATOK SO SVOJIM PROSTREDIM

o
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AUTOPOIETICKY SYSTEM:

* F.VARELA:

 JE TO PRAVE ORGANIZACIA, KTORA UDRZIAVA ZIVY
SYSTEM ZIVYM, NIE JEHO STRUKTURA.

+ AUTOPOIETICKY SYSTEM:

+ BUNKA

« SOCIALNY SYSTEM SPOLOCNOSTI
« ARTIFICIALNY EVOLUCNY PROCES
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PARALELY ZIVYCH SYSTEMOV
A POCITACOV

 DAVID ACKLEY: REAL ARTIFICIAL LIFE: WHERE WE MAY BE
« DEPARTMENT OF COMPUTER SCIENCE, UNIVERSITY OF NEW MEXICO

« ALIFE VIl CONFERENCE 2000 :
 ,SOFTWARE GENETICS*

« ,LIVING COMPUTING*

« PARALELY ZIVYCH SYSTEMOV A POCITACOV:

« OBOJE SU JEDINECNYM

« ACKLEY, DAVID: REAL ARTIFICIAL LIFE: WHERE WE MAY BE. IN BEDAU, MARK ET AL (EDS.):

ARTIFICIAL LIFE VII, CAMBRIDGE, MA: MIT PRESS, 2000, S.487-496.
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& DAVID H. ACKLEY

- POCITACOVY ZDROJOVY KOD AKO GENOTYP
« (SUBOR DEDICNYCH FAKTOROV ORGANIZMU)
« VYSLEDNY BINARNY KOD AKO FENOTYP

« (SUHRN DEDICNYCH VONKAJSICH ZNAKOV A VLASTNOSTI
ORGANIZMU)

« SW PROCES AKO EMBRYONALNY VYVOJ ORGANIZMU
©
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 DAVID H. ACKLEY:

« ,COMPUTER OR PERHAPS SOFTWARE ARE THEMSELVES
SOME KIND OF LIVING SYSTEMS®
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DAVID H. ACKLEY

« NETWORKS:

« OPEN FREE SOFTWARE- ,BAKTERIALNA EVOLUCIA“
«  ZIVNA PODA“ PRE RYCHLEJSIE SIRENIE KODU
e MOZNOST RYCHLEHO SIRENIA ,NAKAZY"

« OPAK: GATEOVSKY MODEL
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« BIOLOGICKA TERMINOLOGIA JE OVELA VHODNEJSIA NA

ZACHYTENIE SPOSOBU, AKO SA KYBERKULTURA VYVIJA
A MENI.

 ,UVAZUJTE O KYBERPRIESTORE AKO O SOCIALNEJ PETRIHO
MISKE, O INTERNETE AKO AGARE A VIRTUALNYCH
KOMUNITACH V CELEJ SVOJEJ DIVERZITE AKO O KOLONIACH
MIKROORGANIZMOV, KTORE RASTU V PETRIHO MISKE* @

* RUSHKOFF, DOUGLAS: MEDIA VIRUS!, NEW YORK: BALLANTINE BOOKS, 1996, P. 247 ‘(\I
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« 1995 KEVIN KELLY:

« OUT OF CONTROL: THE NEW BIOLOGY OF MACHINES,
SOCIAL SYSTEMS AND THE ECONOMIC WORLD

,ORGANIC LIFE IS THE ULTIMATE TECHNOLOGY, AND ALL
TECHNOLOGY WILL IMPROVE TOWARDS BIOLOGY."
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THOMAS RAY: INTERNETTIERRA &

@

Digitalne organizmy v systéme Tierra: hostitelia — dlhé Cervené organizmy (programy),

parazity — kratke ZIté organizmy (programy), d farby - iné mutacie povodn% /))

programov. Zdroj: Tierra @)



©

INTERNET TIERRA:

TOPOLOGICKA KOMPLEXNOST A DYNAMIKA INTERNETU
POSKYTNE IDEALNE PROSTREDIE PRE TENTO TYP EVOLUCIE.

INTERNET AKO PRISLUB DIGITALNE] DIVERZITY
CIEL:

Z INDIVIDUALNYCH ORGANIZMOV VYTVORIT
VIACBUNKOVE- MULTICELLULAR ORGANIZMY

Z TIERRY SA MAL STAT WILD SW, KDE BY VZNIKALI UPLNE
NOVE FORMY, ZIJUCE VOLUNE V DIGITALNEJ BIODIVERZITE.
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VZNIK DIGITALNEJ BIOLOGIE

« VYVOJ NOVYCH VYPOCTOVYCH METOD, ALGORITMOV,
SOFTWARU A INFORMACNYCH SYSTEMOV A ICH SIROKE]J
APLIKACII A VYUZITI PRE BIOLOGICKE A MEDICINSKE UCELY.

« DIGITAL BIOLOGY AND OPEN SCIENCE -- THE COMING
REVOLUTION | STEPHEN LARSON | TEDXVIENNA

@
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http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/
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. BEXYLEYZPETER: DIGITAL BIOLOGY o

& DIGITALNA BIOLOGIA AKO EFEKTIVNY PROSTRIEDOK
K LEPSIEMU POCHOPENIU PRIRODNYCH PROCESOV

« POCITACOVY PROGRAM JE UNIVERZUM, V RAMCI KTOREHO
SA VYVIJAJU A RASTU NOVE ENTITY

« DIGITAL ENTITIES: ,SU TAKE ISTE AKO MY. MOZU ZIT
V DIGITALNYCH DOMENACH A KAZDYM SVOJIM BITOM SU
TAK ISTO BIOLOGICKE, AKO MY.“

« BENTLEY, PETER: DIGITAL BIOLOGY: THE CREATION OF LIFE
INSIDE COMPUTERS AND HOW IT WILL AFFECT US. 277 &
PAGES, SIMON AND SCHUSTER, 2002. ("
"
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®
Predstavte si buduci svet, kde
mozu pocitace vytvarat vesmir
- digitalne prostredie vyrobené
Z bindrneho kodu. Predstavte
si, Ze v tychto vesmiroch
existuju biologické formy, ktoré
sa reprodukuju, rastu a
premyslaju. Predstavte si
rastlinné formy, kolonie
mravcov, imunitné systemy a
mozqy, ktorée sa prisposobuju,
vyvijaju a zlepsuju pri rieseni
problemov. Predstavte si, Ze
nase pocitace sa stali
sklenikom pre novy druh
prirody Len si pomyslite, ¢o b9
pre nds mohla urobit dlgltalna

bioldgia.
of /D)



PC KOD A BIOLOGICKY GEN
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KOD A GEN AKO NOSITELIA INFORMAC@

~« GEN AKO JEDNOTKA DEDIGNOSTI A SUBOR DNA

JE NOSITELOM INFORMACII, KTORE FORMUJU ZIVE
BUNKY.

« PODOBNE AKO SA
(NELKIN 1996),

« TAK SA Z KODU SA STAVA STALE VYRAZNEJSIA
TRANSFORMACNA ENTITA SO SILNYM VPLYVOM

OD JEDNODUCHYCH ULOH V POCITACOVOM
PROGRAME AZ PO ZLOZITE PROCESY S o
DALEKOSIAHLYM DOSAHOM NA (’“
CELOSPOLOCENSKY KONTEXT. (DENISA KERA /.\U

2005) o ~ o )



GENY

* LEWIS WOLPERT:

« THE ONLY THING THAT CHANGES IN EVOLUTION IS THE
GENES. NOTHING ELSE.
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GENY V INYCH MEDIACH ®

-

- ,BITY SU GENY, KTORE SA NACHADZAJU V INOM TYPE
UNIVERZA- V DIGITALNOM® kulturne transkodovanie
(Manovich)

 Bit je ndzov zdkladnej jednotky informdcie. PouZziva sa v teovii
informdcie a v informatike. Bit moze nadobudat jednu z dvoch
logickych hodnét. V praxi nadobuda vzdy jeden z dvoch

stavov, ako ,pravda” - ,nepravda”, ,zapnuty” - ,vypnuty”
nula - jedna.

- ,BITY SA STAVAJU BINARNOU DNA S TAKYMI ISTYMI
SCHOPNOSTAMI AKO V PRIRODE"

» ,AJ KED SU INSPIROVANE PRIRODNOU EVOLUCIOU, TIETO o
POCITACOVE TECHNIKY ROZHODNE NIE SU SIMULOVANOU | (*
ALEBO ARTIFICIALNOU EVOLUCIOU.“ (BENTLEY) -
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/ ENY V INYCH
MEDIACH: Lo

John F. Koza: Genetic Programming:
On the Programming of Computers
by Means of Natural Selection G-EENETIC

PROGRAMMING

Genetic Programming:
-method to evolve computer
programes.

LM Tl

AR ML

Genetika digitalnych organizmov je o 0 Couronins
vyskumné odvetvie, ktore je BY MEANS OF
vysledkom moznosti digitdlnych médii = g o

vykonavat’ experimenty v oblasti . StLeckion
evolucie.
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GENY V INYCH MEDIACH:

« CO JE CIELOM GENETICKEHO PROGRAMOVANIA?
« KOZA PREDSTAVUJE HLAVNU OTAZKU POCITACOVE] VEDY:

« AKO SA MOZU POCITACE UCIT RIESIT PROBLEMY BEZ
TOHO, ABY BOLI NA TO VYSLOVENE NAPROGRAMOVANE?

o
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JOHN F. KOZA: GENETIC PROGRAMMING: ON THE PROGRAMMING OF
COMPUTERS BY MEANS OF NATURAL SELECTION

« CORRECTNESS
CONSISTENCY
JUSTIFIABILITY
CERTAINTY
ORDERLINESS
PARSIMONY
DECISIVENESS

©
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GENETICKY ALGORITMUS JE METODA RIESENIA PROBLEMU,
VYCHADZAJUCA Z PRINCIPOV DARWINOVE] EVOLUCNE] TEORIE

CIELOM JE UMOZNIT, ABY SA PC PROGRAMY PROGRAMOVALI
SAME.

PRETO SA POUZIVA GENETICKE PROGRAMOVANIE, KTORE PRACUJE
S EVOLUCIOU, KTORA MA BYT POUZITA NA SAMO-
MODIFIKOVANIE PRIKAZOV- INSTRUKCII PROGRAMU.

ILUSTRACIA GA NA OBRAZKU DARWINA:
O

_ e


https://www.youtube.com/watch?v=dO05XcXLxGs
https://www.youtube.com/watch?v=dO05XcXLxGs
http://chriscummins.cc/s/genetics/
http://chriscummins.cc/s/genetics/
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« BIOLOGICKE METAFORY A PARALELY V DIGITALNOM UMENI A V ALA:

« Z GRECKEHO SLOVA
« VEDA O SPRAVANI ZIVOCICHOV V BIOSFERE.

+ ZACALA SA ROZV{JAT KONCOM TRIDSIATICH ROKOV 20. STOROCIA A
ZAOBERALA SA VYSKUMOM SPRAVANIA ZIVOCICHOV V PRIRODZENYCH
PODMIENKACH VOLNEJ PRIRODY.

« ZAKLADATEL: KONRAD LORENZ
o
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http://www.infovek.sk/predmety/biologia/metodicke/etologia/
http://www.infovek.sk/predmety/biologia/metodicke/etologia/

OCGYA AKO MEDIALNA TEORIA o

O
+ JUSSI PARIKKA : THE UNIVERSAL VIRAL
MACHINE.

* BITS, PARASITES AND THE MEDIA
* DIGITAL CONTAGIONS 2007
« THE SPAM BOOK 2009

« , LOOK AT THE MEDIA AS INSECTS."

9

* Modely hmyzu pouZziva pre popis organizacie pocitacovej ved '
a digitalnej kultary. & ( _ UK )—>
O (.



« PARIKKA: THE BIOLOGY OF DIGITAL CULTURE

« DARK AREAS OF ONLINE CULTURE (DIGITAL CONTAGIONS
2007, THE SPAM BOOK 2009)

« POHLAD NA MEDIALNU ARCHEOLOGIU AKO NA VYSKUMNU
METODU, DO KTOREJ ZAHRNA PRAVE HISTORIU VIRUSOV AKO
POLO-AUTONOMNYCH A SAMOREPLIKOVATEUNYCH SUCASTI
PC KODU

- ,VIRUSY NIE SU CHYBAMI MEDIALNEJ KULTURY, ALE SU o
PRIRODZENYM MODOM DIGITALNYCH MEDII“. (‘
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V 90-TYCH ROKOCH SA OKREM VIRUSOV VYROJILI AJ
CERVY, CHROBAKY-BUGY, BAKTERIE ATD.

EMIGROVALI ZO SVOJHO PRIRODZENEHO PROSTREDIA A
ZACALI OBYVAT DIGITALNU SFERU

JUSSI PARIKKA: SU TO “ANOMALIE” KTORE PREDSTAVUJU
ASPEKTY DIGITALNEJ KULTURY

ODHALUJU TECHNO-KULTURNU LOGIKU



