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1 freesoftware.png

2 goto10.png

3 index.html

<?xml ve r s i on =”1.0” encoding=”UTF−8”?>
<!DOCTYPE html PUBLIC ”−//W3C//DTD XHTML 1.0 S t r i c t //EN” ”http ://www.w3 . org /TR/⤦

Ç xhtml1/DTD/xhtml1− s t r i c t . dtd”>
<html xmlns=”http ://www.w3 . org /1999/ xhtml”>
<head>

5 <meta http−equiv=”Content−Type” content=”text /html ; cha r s e t=UTF−8” />
<t i t l e >rdex</ t i t l e >
< l i n k r e l=”s t y l e s h e e t ” type=”text / c s s ” h r e f=”rdex . c s s ” t i t l e =”rdex” />
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< l i n k r e l=”shor t cut i con ” type=”image/vnd . m i c ro so f t . i con ” h r e f=”rdex . i c o ” />
</head>

10 <body><div id=”page”>
<h1><a h r e f =”.” t i t l e =”rdex”><img s r c=”rdex . png” a l t=”rdex” /></a></h1>
<h2><a h r e f =”.” t i t l e =”reac t i on − d i f f u s i o n exp l o r e r”><img s r c=” t i t l e . png” a l t=”⤦

Ç r eac t i on − d i f f u s i o n exp l o r e r ” /></a></h1>

<div c l a s s=”s e c t i o n ” id=”news”>
15 <img s r c=”news . png” a l t=”news” />

<h3><a h r e f=”#news”>News</a></h3>
<p>

<strong>rdex</strong> i n s t a l l a t i o n at
20 <a h r e f=”http ://www. k i b l a . org /en/news/news/? no cache=1&amp ; tx ttnews [⤦

Ç t t news ]=1343” t i t l e =”Kib l ix”>Kibl ix</a>!
Come v i s i t the KiBela g a l l e r y at Kibla MMC, Maribor , S loven ia from
Thursday−Saturday 12th−14 th November 2009 .

</p><p>
25

Or check out the <strong>rdex− se rver</strong> on l i n e here at
<a h r e f=”/ k i b l i x /” t i t l e =”rdex : : k i b l i x ”>/ k i b l i x /</a> during and
a f t e r the f e s t i v a l .

30 </p></div>

<div c l a s s=”s e c t i o n ” id=”c l i e n t ”>
<img s r c=”rdex− c l i e n t . png” a l t=”rdex− c l i e n t ” />
<h3><a h r e f=”#c l i e n t ”>rdex− c l i e n t </a></h3>

35 <p>

<strong>rdex− c l i e n t </strong> i s an i n s t a l l a t i o n that exp l o r e s in
an autonomous hyperspace mathematical model , s ea r ch ing f o r
i n t e r e s t i n g emergent behaviour ( l i f e −a l i k e , a l i f e ) .

40

</p><p>

The model i s a kind o f cont inuous non− l i n e a r c e l l u l a r automaton ,
based on p a r t i a l d i f f e r e n t i a l equat ions r ep r e s en t i ng chemistry

45 o f two reagent s i nvo l v i ng r e a c t i on and d i f f u s i o n .

</p><p>

The mathematical equat ions o f the model have four parameters , that
50 need to be s e t to conc re t e va lue s when running the s imu la t i on .

<strong>rdex− c l i e n t </strong> exp l o r e s t h i s 4D parameter space at
random .

</p><p>
55

<strong>rdex− c l i e n t </strong> ana ly s e s the behaviour that emerges
from the system , moving on to a new s e t o f parameters i f i t f ade s
in to unchanging un i fo rmity or exp lodes in to e r r a t i c numerica l
i n s t a b i l i t y . Much more time i s spent evo lv ing the c e l l u l a r

60 automaton when ne i t h e r o f those a l t e r n a t i v e s occurs : when i t f i n d s
something r e a l l y qu i t e i n t e r e s t i n g . . .

3
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</p><p>

65 Keywords : emergent behaviour , a r t i f i c i a l chemistry , hyperspace
exp l o r a t i on

</p><p>

70 Video : <a h r e f=”http ://www. arch ive . org / d e t a i l s /ClaudiusMaximus − rdex 2009⤦
Ç −11−01” t i t l e =”rdex 2009−11−01”> rdex 2009−11−01</a>

</p></div>

<div c l a s s=”s e c t i o n ” id=”s e r v e r”>
75 <img s r c=”rdex− s e r v e r . png” a l t=”rdex− s e r v e r ” />

<h3><a h r e f=”#se rv e r”>rdex− se rver</a></h3>
<p>

When <strong>rdex− c l i e n t </strong> f i n d s i n t e r e s t i n g behaviour , i t
80 uploads a snapshot to <strong>rdex− se rver</strong> along with the

r e s u l t s o f a few image ana l y s i s a lgor i thms . The most r e c ent
i n t e r e s t i n g pat t e rns found by <strong>rdex− c l i e n t </strong> are
shown at the top o f the page .

85 </p><p>

<strong>rdex− se rver</strong> prov ide s an i n t e r f a c e to browse t h i s
c o l l e c t i o n by s im i l a r i t y to a chosen ta r g e t or f o cus po int . The
ta r g e t i s shown f u l l s i z e on the l e f t o f the page , with the most

90 s im i l a r pat t e rns d i sp l ayed to the r i g h t .

</p><p>

The de f au l t metr ic i s to choose <strong>nearby</strong> po in t s in
95 the input 4D parameter space . The <strong>co lour</strong> metr ic

compares the r e s u l t i n g images ’ co l ou r histograms .

</p><p>

100 The <strong>texture</strong> metr ic compares some output pattern
t ex ture f e a t u r e s ( namely coar senes s , contras t , and
d i r e c t i o n a l i t y f o r each o f U and V) . F ina l l y the
<strong>segment</strong> metr ic compares the s i z e s o f
cont iguous r e g i on s in the output pattern .

105

</p><p>

Keywords : data mining , image s im i l a r i t y , hyperspace exp l o r a t i on

110 </p></div>

<div c l a s s=”s e c t i o n ” id=”r e l a t e d”>
<img s r c=”r e l a t e d . png” a l t=”image c r e d i t : Robert Munafo” />
<h3><a h r e f=”#r e l a t e d”>Related Work</a></h3>

115 <p>

Reaction − d i f f u s i o n chemistry has been a r i c h t e r r i t o r y f o r a r t i s t i c
vs s c i e n t i f i c i n v e s t i g a t i on , from
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Roy Will iams ’ 1994
120 <a h r e f=”http ://www.mrob . com/pub/comp/xmorphia/” t i t l e =”Xmorphia”>Xmorphia⤦

Ç </a>
brought back to l i f e and extended by Robert Munafo ( excerpt p i c tu r ed ) ; ⤦

Ç through to
Hans H. Diebner ’ s 2009
<a h r e f=”http :// d iebner . de/ i n s t a l l a t i o n s /EmergatForma en . shtml” t i t l e =”Ex ⤦

Ç Omnium Rerum Perturbat io Emergat Forma”>Ex Omnium Rerum Perturbat io ⤦
Ç Emergat Forma</a>.

125 </p></div>

<div c l a s s=”s e c t i o n ” id=”mathematics”>
<img s r c=”mathematics . png” a l t=”image c r e d i t : Robert Munafo” />
<h3><a h r e f=”#mathematics”>Mathematics</a></h3>

130 <p>

<strong>rdex− c l i e n t </strong> models a
<a h r e f=”https : // en . w ik iped ia . org /wik i /Reaction%E2%80%93d i f f u s i o n s y s t em ” ⤦

Ç t i t l e =”Reaction − d i f f u s i o n system”>r eac t i on − d i f f u s i o n system</a>,
s p e c i f i c a l l y the Gray−Scott r e a c t i on ( equat ion p i c tu r ed ) . The s imple

135 r u l e s can lead to complex emergent behaviour s im i l a r to that de s c r ibed
in Stephen Wolfram ’ s
<a h r e f=”http ://www. stephenwolfram . com/ pub l i c a t i on s / a r t i c l e s / ca/84−⤦

Ç un i v e r s a l i t y /” t i t l e =”Un i v e r s a l i t y and Complexity in Ce l l u l a r ⤦
Ç Automata”>Un iv e r s a l i t y and Complexity in Ce l l u l a r Automata</a>.

</p></div>
140

<div c l a s s=”s e c t i o n ” id=”technology”>
<img s r c=”technology . png” a l t=”technology ” />
<h3><a h r e f=”#technology”>Technology</a></h3>
<p>

145

<strong>rdex− c l i e n t </strong> i s wr i t t en in
<a h r e f=”http :// en . w ik iped ia . org /wik i /C ( programming language ) ” t i t l e =”C”>⤦

Ç C</a> us ing
<a h r e f=”http :// en . w ik iped ia . org /wik i /OpenGL” t i t l e =”OpenGL”>OpenGL</a> ⤦

Ç with
<a h r e f=”http :// en . w ik iped ia . org /wik i /GLSL” t i t l e =”GLSL”>GLSL</a>, as we l l⤦

Ç as
150 <a h r e f=”http :// en . w ik iped ia . org /wik i /CURL” t i t l e =”CURL”>CURL</a> and

<a h r e f=”http :// en . w ik iped ia . org /wik i /POSIX Threads” t i t l e =”POSIX Threads⤦
Ç ”>POSIX Threads</a>.

</p><p>

155 <strong>rdex− se rver</strong> i s wr i t t en in
<a h r e f=”http :// en . w ik iped ia . org /wik i /Python ( programming language ) ” t i t l e⤦

Ç =”Python”>Python</a> us ing
<a h r e f=”http :// en . w ik iped ia . org /wik i /Web Server Gateway Inter face ” t i t l e⤦

Ç =”WSGI”>WSGI</a> with in
<a h r e f=”http :// en . w ik iped ia . org /wik i /Apache HTTP Server” t i t l e =”Apache ⤦

Ç HTTP Server”>Apache HTTP Server</a>, as we l l as
<a h r e f=”http :// pythonpaste . org /webob/” t i t l e =”WebOb”>WebOb</a>,

160 <a h r e f=”http :// en . w ik iped ia . org /wik i /Python Imaging Library ” t i t l e =”⤦
Ç Python Imaging Library”>PIL</a>, and

5
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<a h r e f=”http :// en . w ik iped ia . org /wik i /MySQL” t i t l e =”MySQL”>MySQL</a>.

</p></div>

165 <div c l a s s=”s e c t i o n ” id=”f r e e s o f twa r e”>
<img s r c=”f r e e s o f twa r e . png” a l t=” f r e e so f tware ” />
<h3><a h r e f=”#f r e e s o f twa r e”>Free Software</a></h3>
<p>

170 <strong>rdex</strong> i s
<a h r e f=”http ://www. f s f . org /about/what− i s − f r e e − so f tware ” t i t l e =” f r e e ⤦

Ç so f tware”> f r e e so f tware</a>.

</p><p>

175 <strong>rdex− c l i e n t </strong> uses
<a h r e f=”http ://www. gnu . org / l i c e n s e s / gpl . html” t i t l e =”GNU General Publ ic ⤦

Ç License”>GPLv3+ l i c e n s e </a>
(<a h r e f=”http :// code . mathr . co . uk/rdex− c l i e n t ” t i t l e =”rdex− c l i e n t source ⤦

Ç code”>rdex− c l i e n t source code</a>) .
<br />

<strong>rdex− se rver</strong> uses
180 <a h r e f=”http ://www. gnu . org / l i c e n s e s / agpl . html” t i t l e =”GNU Af f e ro General ⤦

Ç Publ ic L i cense”>AGPLv3+ l i c e n s e </a>
(<a h r e f=”http :// code . mathr . co . uk/rdex− s e r v e r ” t i t l e =”rdex− s e r v e r source ⤦

Ç code”>rdex− s e r v e r source code</a>) .
<br />

<strong>rdex website</strong> uses
<a h r e f=”http ://www. gnu . org / l i c e n s e s / f d l . html” t i t l e =”GNU Free ⤦

Ç Documentation L icense”>GFDLv1.3+ l i c e n s e </a>
185 (<a h r e f=”http :// code . mathr . co . uk/rdex−webs i te ” t i t l e =”webs i te source code⤦

Ç ”>rdex webs i te source code</a>) .

</p></div>

<div id=”f o o t e r”>
190 <span id=”goto10”><a h r e f=”http :// goto10 . org ” t i t l e =”GOTO10”><img s r c=”⤦

Ç goto10 . png” a l t=”GOTO10” /></a></span>
<span id=”author”>

rdex &copy ; 2008 ,2009 <a h r e f=”http ://mathr . co . uk” t i t l e =”Claude Heiland −⤦
Ç Allen”>Claude Heiland −Allen</a>

</span>
</div>

195

</div></body>
</html>

4 mathematics.png
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5 news.png

6 rdex-client.png

7 rdex.css

html , body , div , h1 , h2 , h3 , h4 , h5 , h6 , tab le , tbody , tr , th , td , a , img , dl , ⤦
Ç dt , dd {

margin : 0px ;
border : 0px ;
padding : 0px ;

5 text −decora t i on : none ;
}

html , body {
background− c o l o r : white ;

10 c o l o r : b lack ;
}

body {
text −a l i g n : c en te r ;

15 }

div#page {
width : 1024px ;

7
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margin− l e f t : auto ;
20 margin− r i g h t : auto ;

margin−top : 8px ;
margin−bottom : 8px ;
text −a l i g n : l e f t ;

}
25

div . s e c t i o n {
c l e a r : both ;
margin−top : 8px ;

}
30

div . s e c t i o n img {
f l o a t : l e f t ;
width : 384px ;
he ight : 384px ;

35 background− c o l o r : #cccccc ;
margin−top : 8px ;
margin− r i g h t : 8px ;
margin−bottom : 8px ;

}
40

div . s e c t i o n#news img ,
div . s e c t i o n#r e l a t e d img ,
div . s e c t i o n#mathematics img ,
div . s e c t i o n#technology img ,

45 div . s e c t i o n#f r e e s o f twa r e img {
he ight : 128px ;

}

h1 , h2 {
50 f l o a t : l e f t ;

width : 128px ;
he ight : 128px ;
l i n e −he ight : 128px ;

}
55

h3 {
he ight : 32px ;
l i n e −he ight : 32px ;
margin−top : 8px ;

60 margin−bottom : 8px ;
}
p {

margin−top : 8px ;
margin−bottom : 8px ;

65 }

div#f o o t e r {
c l e a r : both ;
width : 1024px ;

70 he ight : 32px ;
l i n e −he ight : 32px ;

}

span#author {
75 f l o a t : r i g h t ;

8
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}
span#goto10 {

f l o a t : l e f t ;
}

8 rdex.ico

9 rdex.png
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10 rdex-server.png

11 related.png

12 technology.png

13 title.png

14 title.svg
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<?xml ve r s i on =”1.0” encoding=”UTF−8” standa lone=”no”?>
<svg xmlns=”http ://www.w3 . org /2000/ svg” xmlns : x l i nk=”http ://www.w3 . org /1999/⤦

Ç x l i nk ” width=”182” he ight=”26”>
<defs>
< f i l t e r id=”Stroke ” f i l t e r U n i t s=”objectBoundingBox” x=”−10%” y=”−10%” width⤦

Ç =”150%” he ight=”150%”>
5 <feMorphology in=”SourceGraphic ” rad iu s =”0.5” operator=”d i l a t e ” r e s u l t=”⤦

Ç d i l a t e d ” />
<f eColorMatr ix type=”matrix ” va lue s=”0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 1 ⤦

Ç 0” in=”SourceGraphic ” r e s u l t=”black ” />
<feMerge><feMergeNode in=”d i l a t e d ” /><feMergeNode in=”black ” /></feMerge>

</ f i l t e r >
</defs>

10 <g>
<r e c t x=”0” y=”0” width=”182” he ight=”26” f i l l =”# f f f f f f ” />
<g s t r oke=”black ” stroke −width=”0.2”>
<path f i l l =”#cccccc ” f i l l − r u l e=”evenodd” d=”M 0.2 6 .5 L 178.732 6 .5 A 14.534 ⤦

Ç 14 .534 0 0 1 178.732 19 .5 L 0 .2 19 .5 A 14.534 14 .534 0 0 0 0 .2 6 . 5 Z” />
<t ex t f i l l =”# f f f f f f ” f i l t e r =”u r l (#Stroke ) ” text −anchor=”middle ” x=”90” y⤦

Ç =”14.25” font − s i z e =”5” font − f ami ly=”Cour ier ”>( r eac t i on − d i f f u s i o n ⤦
Ç exp l o r e r )</text>

15 </g>
</g>
</svg>
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