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K Blologlcke métafory a paralelyv dlgltalnom
umeni a v ALA:

 A) Fenomen virusu

* B) Digitalna biologizacia

» C) Etologia ako medialna teoria
» D) Parazitujuci software
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« 1971 Bob Thomas: Creeper

* bezpecnostny test na overenie samo-replikacie
programu

« samo-replikovatelny ,,digitalny organizmus*
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IH THE CREEPER. CATCH HE IF YOU CAN?




* V oblasti biologie sa jedna o jednoduchy
organizmus, ktory sa nemoze rozmnozovat’, rast’
ani vytvarat’ energiu bez hostite'skéeho organizmu




soamo-replikovanie*

ol — = P — — N

Y, bioléii: rerodukcia, rozmnozovanie
+ Vykladovy slovnik: ,,opakovat, kopirovat,
nasobit, zdvojit*

« Self-replication:

« ,,akekolvek spravanie dynamickeho systemu,
ktoreho vysledkom je vytvorenie identickej kopie
tohto dynamickeho systemu.
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Fred COHEN 1983:

. - e e S

"« Definovanie pojmu

» ,, Virus sa moze rozsirit' do celeho pocitacoveho
systemu alebo siete pouzitim autorizacie kazdého
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.
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e Vzor /| Schéma:

* Univerzalny Turingov stroj schopny
samoreplikacie (1936)

* Robert Morris: Nova paradigma:

 Posun od kultury Universal Computing Machines
k Universal Viral Machines.
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"+ 1994: R.Morris: It's ALIVE!
« The New Breed of Computer Programs

« Pocitacové virusy ako ,living programs”

 (CoreWar, Game of Life, Tierra)

 Kritérium ,,zivosti“:

« Zivy systém je taky, ktory zahrria organizmy a ich
prostredie v spolocnej interakcii.)
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80" - negativne vnimanie virusov

 Z neskodného a uzitocného
samoreprodukcéného programu sa stal
skodlivy a vysoko nakazlivy software
prijatie verejnost’'ou v negativhom
duchu

|

« Obranné mechanizmy




Iminne systémy
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K Obrnn ;necaniszproti viruso:
* 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"




 Integracia virusu do sirsieho spolocenského
a kulturneho kontextu

« Parikka, Jussi. Digital Contagions: A Media

Archaeology of Computer Viruses. New York: Peter
Lang Publishing, 2007.

e Sampson, D., Tony — Parikka, Jussi (ed.). The Spam
Book: On Viruses, Porn, and Other Anomalies
from the Dark Side of Digital Culture. CresskKill:
Hampton Press, 2009:



« 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

« Sadie Plant (Becoming Positive, 1996)

» .Neither living nor dead, virus thrives on an edge where it
disrupts even this most basic of binary codes.

Not living, but lively. Just alive. Undead, A-life code."

Joseph Nechvatal: Computer Virus Project 2.0

GENETIC PROGRAMMING *
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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
https://www.youtube.com/watch?v=up29Rc-ksfM
https://www.youtube.com/watch?v=up29Rc-ksfM

~DIGITALNA BIOLOGIZACIA«

S LS —_——— ra——

* biologia a pocitacova veda

* Vznik digitalnej biologie

* Vznik PC virusov

* Ich analogia k biologickym virusom

* Ich samotné lingvistické pomenovanie

—_————
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1.Biologia a pocitacova veda

K Macy Cr;ferences'on Cyberhetics 1943-1_5';;
* 1. vina vyvoja kybernetickej tradicie 1945 az 1960
Claude Shannon a Warren Weaver

e Shannon—Weaver model of communication = "mother
of all models”

(informacia ako abstraktny vzor)
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e Huec; Maurama a Francisco arela:
« 2. vina vyvoja kybernetickej tradicie:

* 1960 - 1985 - uvazovanie o samo-usporiadani a
seba-organizacii - autopoiesis.




Organizacia zivého
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Autop0|eS|s The Organlzatlon of the L|V|ng
(Maturana & Varela, 1973)

e gr. AUTO —samo - POIESIS- tvorenie

* Autopoieticky system:

* udrziava sa vd’aka svojej vnutornej strukture.
 1.oddeluje sa od svojho okolia

« 2.zachovava si svoju organizaciu

« 3. vd'aka vymene latok so svojim prostredim
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Autopoieticky systéem:

e F.Varela

 Organizacia je tym, co udrziava zivy systém
zivym, nie jeho struktura.
* Autopoieticky system:

 bunka

e socialny systéem spolocCnosti
« artificialny evolucny proces




Paralely zivych systémov 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 systémov a pocitacov:
« oboje su jedine€nym virus — friendly prostredim.

ACKLEY, David: Real Artificial Life: Where We May Be. |In Bedau, Mark et
al (eds.): Artificial Life VI, Cambridg_‘e_,dl\_/lA: MIT Press, 2000, s.487-496.
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David H. Ackley

Pomtcovy zdrOJovy kod ako genotyp
(subor dedicnych faktorov organizmu)
vysledny binarny kod ako fenotyp

(suhrn dedicnych vonkajsich znakov a vilastnosti
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*




David H. Ackley

L _al—

. Networks:
 Open free software- ,,bakterialna evolucia“
« ,,Zivna poda“ pre rychlejsie sirenie kodu
 moznost rychleho sirenia ,,nakazy”.

Opak: Gateovsky model




Douglas Rushkoff

K biologick;i ferminolo’_gia jé ovela Vhodnejs";'é 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
0 koloniach mikroorganizmov, ktore rastu
v petriho miske®.

Rushkoff, Douglas: Media Virus!, New York: Ballantine Books, 1996, p. 247
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"+ 1995 Kevin Kelly:

* Out of Control: the New Biology of Machines,
Social Systems and the Economic World

,O0rganic life is the ultimate technology, and all
technology will improve towards biology.*
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Thomas Ray: InfernetTierra
2. a.

orogramov. ZdrOJ. Ti



Internet Tierra:

. topologlcka komplexnost’a dynamlka lnternetu
poskytne idealne prostredie pre tento typ
evolucie.

* internet ako prislub digitalnej diverzity

« Ciel:

« Z individualnych organizmov vytvorit
viacbunkove- multicellular organizmy

« Z Tierry sa mal stat’ WILD SW, kde by vznikali
uplne nove formy, zijuce volne v digitalnej
biodiverzite.
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2. Vznik digitalnej biologie

e

* Vyvoj novych vypoctovych metdd, algoritmov, softwaru a informacnych
systémov a ich sirokej aplikacii a vyuziti pre biologické a medicinske ucely.

 It's anything that employs the logic of ones and
zeroes in the study of life.

* 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/
http://www.tedxvienna.at/blog/videogallery/digital-biology-and-open-science-the-coming-revolution-stephen-larson-tedxvienna/

BENTLEY, Peter: Digital Biology

2 e e e S

K Digitalna biologia ako efektlvny prstrledok
k lepsiemu pochopeniu prirodnych procesov

* Pocitacovy program je univerzum, v ramci ktoreho sa
vyvijaju a rastu nove entity

* Digital ENTITIES: ,,Su také isté ako my. M6zu zit
v digitalnych doménach 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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Kod a géen ako nositelia informacii

« Gén ako je_dnotka dedicnosti a subor DNA je nosi’gél"c-)m
informacii, ktoré formuju zive bunky.

 Paralelne s génom vystupuje v podobnej pozicii aj kod.

 Podobne ako sa gen stava kulturnou ikonou v oblasti
biologie (Nelkin 1996), sa z kodu sa stava stale
vyraznejSia transformacna entita so silnym vplyvom od
Jjednoduchych uloh v pocCitacovom programe az po zlozité
procesy s dalekosiahlym dosahom na celospolocensky
kontext. (Kera 2005)
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 Lewis Wolpert:

 The only thing that changes in evolution is the
genes. Nothing else.




Gény v inych médiach

. - e e S

K ,,Bity su geny, ktoré sa nachadzajuv inom type
univerza- v digitalnom*

* ,,Bity sa stavaju binarnou DNA s takymi istymi
schopnostami ako v prirode*

» ,Aj ked’ su inspirované prirodnou evoluciou, tieto
pocitacove techniky rozhodne nie su simulovanou
alebo artificialnou evoluciou.“ (Bentley)

]

]

] ) - -

| _I‘-‘-—-—-il



Gény v inych médiach:

P i

TOHMN R. KO ZA

John F. Koza: Genetic Programming:
On the Programming of Computers

by Means of Natural Selection e e

PROGRAMMING

Genetic Programming:
-method to evolve computer programs.

Genetika digitalnych organizmov je vyskumné
odvetvie, ktore je vysledkom moznosti
digitalnych médii vykonavat’ experimenty

v oblasti evolucie.




Gény v inych médiach:

. Coje ciefom genetického programovania e
 Koza predstavuje hlavnu otazku pocitacovej vedy:

« ,How can computers learn to solve problems without
being explicitly programmed? In other words, how can
computers be made to do what is needed to be done,
without being told exactly how to do it?"

]
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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 Darwinovej
evolucnej teorie

cieflom je umoznit, aby sa PC programy
programovali same.

Preto sa pouziva genetické programovanie, ktoré pracuje
s evoluciou, ktora ma byt pouzita na samo- modifikovanie
prikazov- instrukcii programu.

llustracia GA na obrazku Darwina:

——



https://www.youtube.com/watch?v=dO05XcXLxGs
https://www.youtube.com/watch?v=dO05XcXLxGs
http://chriscummins.cc/s/genetics/
http://chriscummins.cc/s/genetics/

Etologia ako medialna teoria

K Biologicé metafofy a parale-ly ' digitélnom*l_J_rr-iéhi
av ALA:

« Z greckeho slova ethos - spravanie, logos — veda.
» veda o spravani zZivoCichov v biosfére.

e Zacala sa rozvijat' koncom tridsiatich rokov 20. storocCia a zaoberala sa
vyskumom spravania zivocCichov v prirodzenych podmienkach volnej
prirody.

« Zakladatel: Konrad Lorenz

I
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http://www.infovek.sk/predmety/biologia/metodicke/etologia/
http://www.infovek.sk/predmety/biologia/metodicke/etologia/

Etologla ako medialna teoria

* Bits, Parasites and the Media
* Digital Contagions 2007
« The Spam Book 2009

., Look at the media as insects.”

 modely hmyzu pouziva pre popis organizacie
pocitacovej vedy a digitalnej kultury.
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= Parlkka 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 ktoref zahrna prave historiu virusov ako
polo-autonomnych a samoreplikovatelnych sucasti

PC kodu
 ,Virusy nie su chybami medialnej kultury, ale su
prirodzenym modom digitalnych medii*.

——
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Y, 90-tych rokoch sa okrem virusov VerjI|I aj
cervy, chrobaky-bugy, bakteérie atd'.

* emigrovali zo svojho prirodzeného prostredia a
zacali obyvat’ digitalnu sferu

« Jussi Parikka: su to “anomalie” ktoré predstavuju
aspekty digitalnej kultury

e odhaluju techno-kulturnu logiku

——




“Introductlon to Art:f:c:al Llfe f Chnstoph Adaml
Springer-Verlag, New York, 1998

Christoph Adami: Finding life we can't imagine



http://adamilab.msu.edu/
http://www.ted.com/talks/christophe_adami_finding_life_we_can_t_imagine.html
http://www.ted.com/talks/christophe_adami_finding_life_we_can_t_imagine.html

