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HERBAL — A-Life

. CHRISTOPHER G. LANGTON (1992)

Artificial Life - a new discipline that studies
"natural” life by attempting to recreate
biological phenomena from scratch within
computers and other "artificial” media. A-life
complements the analytic approach of
traditional biology with a synthetic approach:
rather than studying biological phenomena by
taking living organisms apart to see how they
work, we attempt to put together systems that
behave like living organisms.
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CHRISTOPHER G. LANGTON : A-Life

« nature is fundamentally parallel

 living systems are highly distributed, and quite massively
parallel

« genotype to refer to any largely unordered set of low-
level rules

« phenotype to refer to the behaviors and/or structures
that emerge out of the interactions among these low-
level rules when they are activated within the context of
a specific environment

* bottom-up approach to the generation of behavior
* intelligent behavior (v. intelligent solution in Al)
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CHRISTOPHER G. LANGTON : A-Life

,We cannot determine the PHENOTYPE
that will be produced by an arbitrary
GENOTYPE by inspection alone. We must
"run” the GENOTYPE in the context of a
specific environment, and let the
PHENOTYPE develop in order to
determine the resulting structure and its
behavior.”
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A-Life

* Evolucia a A-life
— evolucné algoritmy (fitness ?)
— open-end - nie je (explicitne) stanoveny ciel
— interakcie medzi jedincami v populacii
(nevyhodnocuje sa kazdy jedinec izolovane!)
— dynamika populacie
« komplexne Casopriestoroveé vztahy
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HERBAL - koncept

- http://www?2_fiit.stuba.sk/~bartos/HERBAL/HERBAL-Paper2.htm
september 2010 - draft! [1]

- genotype (DNA) : (neusporiadana) sada pravidiel
- jeden gén = jedno pravidlo
- AK podmienka/y POTOM akcia/e

- AKCIA - aj reprodukcia/replikacia jedincov (genotypu)
s mutaciami - evolucia

- PODMIENKA — test, vnem, senzor

- heuristicke — pravdepodobnostné, intuitivne, ziskané
praxou/skusenostou, pokusmi a omylmi

- HERB AL
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HERBAL-G (koncept)

» zberacCi potravy (gatherers)
* svet — 2D — mriezka s koncom a murmi

o zakladna sada akcii
— NILL, NOOP
— TURL, TURR, TUTU, CLON, CROS

« zakladna sada podmienok/testov
— NIL, FAL
— FOO, EOW, FRN, EMP (, ENM)
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HERBAL-G (koncept)

« AKCIE - atributy
— trvanie (Cas (ticks))
— energia (spotreba, potrava)

— podmienka uspesnosti vykonania
(precondition)

— dodatocCna energia (vydaj) pri neuspechu
akcie - penalizacia
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HERBAL-G (koncept)

* jedinec / organizmus — HERB ((c):-)
— DNA (chromozom) — konkretna sada pravidiel
— dlzka (pocCet pravidiel) konst. (param)
— energia, vitalita, hlad (zozbierana potrava)
« ak ENERGIA <=0, potom SMRT hladom
— vek
— pozicia (vo svete)
— orientacia/natoCenie (LRUD, NSWE)
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HERBAL-G (koncept)

* potrava
— ,Kapusta“ — nehybe sa
— konstantna energeticka hodnota (param)

— vyrastie raz za (uhorkovu) sezonu (param) na
(nahodnom) prazdnom mieste sveta

— zostava tam natrvalo, az pokial nie je nejakym
herbom pozberana (harvestovana/zozata)

— viac (4) sp6sobov rastu potravy (param)
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HERBAL-G (koncept)

« svet (HERBAL-G)
* Inicializacia (param)
— pociatoCny pocCet herbov (nahodna DNA)
» vSetky testy a akcie v pravidlach rovnako pravdepodobné
— pocet(nost) potravy a jej energeticka hodnota
— velkost’ a topoldgia sveta (rozmery + mury)
— hladina mutacii
— konkrétna (pod)mnozina podmienok a akcii
— RULESTRATEGY - spb6sob vyhodnocovania gendmu
(DNA) — (4)
— FOODSTRATEGY - spbsob rastu potravy (4)
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HERBAL-G RULESTRAT

» 4 stratégie/sposoby vyhodnocovania

(skenovania, testovania) pravidiel

— plne nahodna (plne prirodna) — vzdy testuje
nahodné pravidlo (=3)

— polonahodna (tiez inSpirovana prirodou) —
najprv nahodnée, potom sekvecCne az pokial sa
nenajde match (=2)

— sekvencna (computer-like), zacne na zaciatku
a stale pokracuje dalej (program counter) (=0)

— ,urputno-sekvencna“ — vzdy od zaciatku (=1)
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HERBAL-G FOODSTRAT

* 4 spOsoby rastu potravy - uroda

— konstantny — vzdy (zacCiatkom sezony) sa
doplni pocCet potrav na konStantu (param)

— fluktuujuci/driftujuci — skoro konst. -2, 0, +2 %
— dynamicky - ~ volnej ploche a pocCtu zvysnych
potrav z minulej urody

— velmi dynamicky — dtto ako dynamicky so
strmsSimi koeficientami
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HERBAL-G — implem.

 jul- august 2010 — v.1 (1C1A, basic condition set)
« MS C#, NET
 rychlost, efektivnost, (simulovany) paralelizmus (ticks)
 vizualizacia, zaznam a vyhodnotenie dat
« experimenty, pokusy
« december 2010 - januar 2011 — v.2
— extended condition set — ,senzor hladu® (ENERGY LVL: EO-E3)

— 2 conditions + 1 action rule — 2C1A
— + GUI upgr., reporting, ...

« okt 2010 - maj 2011 : TP19 Herbovia — studentsky
projekt — podla Specifikacii [1] a pouz. poziadaviek (PB)
http://labssZ2.fiit.stuba.sk/TeamProject/2010/team19is-si/index.html
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HERBAL-G — experimenty

* Co mOzeme sledovat™
— pohyb a spravanie sa herbov (fenotyp)
— makro veliCiny — cela populacia (herb,
potrava) vzdy na konci sezony (,cenzus®),

* herbov : pocet, vek, energia - AVERAGE, STDEV
« potravu : pocet - celkova uroda, zber
« DNA (genotyp) : populacie (cnt podmienky, akcie)

— individualne velicCiny jednotlivych herbov
 DNA — detailne
« .inteligencia® DNA — ,skorovanie” pravidiel ?
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HERBAL-G — experimenty

VYVOJ/POKROK ? — &o to je?

Cim sa déa na urovni sledovatelnych veligin
(fenotyp) charakterizovat pokrok?

Ciel/SMER evolucie? PB1

Co je cielom (zmyslom) ZIVOTA (baktérie, s
rastliny, chrobaka, zvierata ako jedinca/druhu)?

NE/VYHYNUTIE — v (statist., pravdepod.)
zavislosti od parametrov SVETA

uloha (stastnej) nahody I s
?
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Slide 16

PB1 Ludvik Soucek - vrcholom evollcie Zivota vo vesmire si nepochybne hviezdy popmusic.
PBa; 19. 4. 2011

PB2 Zmyslom Zivota je Zivot sam.
PBa; 20. 4. 2011

PB3 Zivot je jen ndhoda - Weriich a Voskovec

PBa; 26. 4. 2011



RULESTR=2, SIZE=STD, 1C1A, MUTR=1, GenNo=70,
HerbsNo=256, FoodE=140, FOODSTR=0, Season=64

CORREL(Vek, Int)=0.47
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RULESTR=2, SIZE=STD, 1C1A, MUTR=2, GenNo=70,

HerbsNo=256, FoodE=140, FOODSTR=0, Season=64
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RULESTR=2, SIZE= ~5xSTD, 2C1A, MUTR=2, GenNo=200,

HerbsNo=FoodNo0=1200, FoodE=128, FOODSTR=0,Season=64
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RULESTR=2, SIZE= ~11xSTD, 2C1A, MUTR=2, GenNo=100,
FoodNo=3000/2000, FoodE=128, FOODSTR=0, Season=64,

HerbNo=3000,

No CLON Action !
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RULESTR=3, SIZE=~168xSTD, 2C1A, MUTR=2, GenNo=200,
FoodNolnit=8000, FoodE=128, FOODSTR=2, Season=64,
HerbNo=8000
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SIZE=STD, 2C1A, MUTR=2, GenNo=100, HerbsNo=400,
FoodE=128, FOODSTR=2, Season=64, runs=30-40, 500+ years

** Pozn.: GenNo=400, runs=10, ALL 100% Exctincted
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SIZE=STD, 1C1A, MUTR=2, GenNo=100, HerbsNo=400,
FoodE=128, FOODSTR=2, Season=64, runs=~20, 500+ years
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RULESTR=2, SIZE= STD, 2C1A, MUTR=3, GenNo=60,
FoodN0o=400, FoodE=128, FOODSTR=0, Season=64,

HerbNo=400
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RULESTR=3, SIZE=~11xSTD, 2C1A, MUTR=2, GenNo=150,
FoodNo=1000, FoodE=200, FOODSTR=2, Season=100, 1000+ Years,
HerbNo=1200, No FALSE Cond
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HERBAL — experiments
pokusy, pozorovania, hypotezy

« A-life sa uchyti (prezije) v pomerne Sirokom pasme
parametrov

e po istej dobe evolucie a vyvoja sa vie uchytit
(prispbsobit, prezit) aj v nasobne horsich podmienkach

e neexistencia ,konvergencie” k jednej optimalnej
populacii (DNA-genotyp) — biodiverzita

« dlho aj kratko zijuce jedince, inteligentné aj menej
inteligentne, pohyblivé aj ospale, ...

» niekolko opakujucich sa typickych TRENDOV - vzorcov
evolucie

 ,Give evolution a chance!” (time, space, fortune)
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HERBAL — experiments
pozorovania, hypotézy, dohady

« nestaci iba statisticky pohlad na populaciu
— detailna analyza DNA jedincov
 ,Uloha jednotlivca v dejinach”
— efekt motylieho kridla
— nelinearita, asymetria (TURR-TURL)

— lfudska logika a racio v. prirodny oportunizmus
 ,inteligentné skore® ?
FOO+TE2(3)->NOOP,  TEO+EOW->TUTU

— pozitivny efekt génu na jedinca/populaciu
 (takmer) cela populacia
 iba mala Cast (5-10%) populacie
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HERBAL — experiments
pozorovania, hypotézy, otazky

 vznik/evolucia druhov (species)
— homogenita DNA populacie (~98% ?)
— Kkrizenie iba medzi identickymi druhmi
— najskor sa stabilizuje jediny druh, potom sa dost
Casto rozcCleni (diverzifikuje/specializuje)
« vypoctovy model (non-Turing machine ?)
— parallel, distributed, stochastic, random (fortune)

— strictly non-sequential

» sequentional behavior (at fenotype level) as a side-effect of a
(rule-based) parallelism
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HERBAL

,Clovek je pokus a ostatné tvory su dalsi
pokus. Cas ukaze, Ci stali za namahu.”

Mark Twain (1835-1910)
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