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Aims

1. Raise awareness of the value of XML for representing
research information

2. Explore how Connotea can be used as a social
bookmarking site for XML-represented information



Most Web 2.0 applications are geared towards
human-readable content
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However, much research information Is
Inherently structured

Obvious examples: database, spreadsheet

But also:

* Biological pathways

* Results of statistical tests

* Mathematics

* Molecular structures

* Logical arguments

* Systems Biology models
and....

* Environmental models

There are huge potental benefits from representing such
Information in a computer-processable format



Which computer-processable format?

How about XML?

* \Widely used

* Many tools available

* Has expressive power required
* Suitable for web publishing
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There are probably hundreds of XML-based “ markup
languages” in usein academia

s AML Astronomical Markup Language

g Archelogos  Representation of philosophical arguments

g CML Chemical Markup Language

* EMDL Emergency Data Exchange Language

: HEML Historical Event Markup and Linking

¢ MathML Mathematical Markup Language

2 NeuroML Neuroscience Markup Language

s XDELTA XML Format for Taxonomic Information

¢ SBML Systems Biology Markup Language

§ MAML MicroArray Markup Language

: MatML Materials Property Data Markup Language
NLSML Natural Language Semantics Markup Language

ThML Theological Markup Language



Environmental modelling

Hugely important

* climate change

* biodiversity

® resource management
* pollution

* land-use change

Current practice
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w .- . * Models are implemented
e N I as computer programs
oo T e | . £ * This is fraught with problems:
2] T ] \ - costly
i - hard to maintain

- lack of transparency
- lack of re-usability
- poor shelf life
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The answer:
Separate the representation of the model from
the program used to simulate its behaviour
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J fddress @ ikt e, decmod, org) mulkiguise)modeds fdaisyworld, ol

<?xml version="1.0" ?=
- <model url="http: / /www.similette.com/models /daisyworld /daisyworld. xml" >
+ <gources
- <properties=
<complete=true</complete:>
<file_name>C: /examplemodels /models /bob/daisyworld1 /daisyworld1l.ame < /file_name>
<name>Desktop</name>
<title=The Watson and Lovelock DaisyWorld model</titlex>
<description=This model is intended to demonstrate how the presence of living organisms on a
planet can buffer the effect of changes in solar luminosity. The planet without life gradually
gets hotter as luminosity increases. The planet with life (black and white daisies) is able to
maintain the planet at an almost-constant temperature over a range of
luminosities., </description=
<link=http:/ /www.pik-potsdam.de /~bloh/ </link>
<diagram_gif=images/daisyworld.gif </diagram_gif=
</properties>
- <submodel id="top" >
+ <graphics>
- <nodes
+ <clouds>
- <compartmentss
- <compartment id="node00002" =
- <infos>
<complete=true</complete>
<name>black_area</name>
<finfos>
+ <graphics>
< fcompartment >
- <compartment id="node00003" =

o b =
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H Load |

F!

 Documents
Classic Lotka-¥Yolterra model {in Sim «

James Lovelock's 'Daisyworld" mode

McMurtrie model of vegetation biom:
s | Simple ecosystem - trophics.xml
- |simple individual-tree-based model .|

Javascript generator ﬂ
MathML displa

Raw XML display
Simple simulator

Model summar J
hd

_Connotea

The Watson and Lovelock DaisyWorld model

This model 1s intended to demonstrate how the presence of living organisms on
a planet can buffer the effect of changes in solar luminosity. The planet without
life gradually gets hotter as lurminosity inereases. The planet wath life (black and
white daisies) is able to maintain the planet at an almost-constant temperature
over a range of luminosities.

For more mformation, please click here
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MultiGuise The Watson and Lovelock DaisyWorld

s LEELEEE model: Summary stats
9 Archelogos: Charmides

% |SBML models

=4 Simile models

g Whole model:

? Load |

& Number of compartments 2

Documents Total number of flows 4
Classic Lotka-Yolterra model (in Sim = .
Number of variables 17

James Lovelock's 'Daisyworld" mode
MchMurtrie model of vegetation biom: Number of influences 36

Simple ecosystem - trophics.xml
simple individual-tree-hased model (|

JSL/ECSIEEES Each submodel below contains: Sub  |Comp Flow Inter|Var Infl
Model summary ]
Raw XML display model flow
Simple si lat :
Smaaiil::s maiti . 2 4 | 17 36
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_ _ Number of submodels 10 [
MultiGuise Number of compartments 12
4 Packages Total number of flows 31
3 [archelogos: Charmid b
; Sgi,lf;%ils armides - of which 1r1te1.'ﬂ0ws 16
2] Simile models Number of variables o1
f; Number of influences 166
? Load |
Documents Each submodel below contains: Sub  |Comp Flow Inter|Var Infl
Mchurtrie model of vegetation hiumiﬂ model flow
Simple ecosystem - trophics.xml -
Simple individual-tree-based model | ITld11l 2 . . . 1 4
Soil t of the Cent d :
1 [Very simple scosystem modl, with (=] | |-~ Litterlayer 1 5] 12] 5] 25/ 59
- ----MetabolicFractionModel . . . 5 4
g Stylesheets -- SoilLayer 707 19 11] 12| 60
Model summary ﬂ . .
Raw XML display ----MetabolicFractionModel 5 4
Simple simulator .
Summary statistics ----dddt_pEiSSl'ifE 6 3
S¥G model diagram B ----dddt_metabolic 6 5
----dddt_LigninStructural 8 7
N\ ----dddt_slow 6/ 5
m f:; c_ﬂnﬂﬂtﬁ‘ﬂ ----dddt_active 9 8
. I ----dddt_NonLigninStructural 8 7
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Load |
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Documents

James Lovelock's 'Daisyworld" model

Lotka-Yolterra predator-prey model
McMurtrie model of vegetation biomas:
Simple ecosystem: 3 trophic layers
Soil component of the Century model (i

#Stylesheets

C generator for MODCOM framework =
C# generator for MODCOM framewor
Code generator for TIME framework

Fortran generator for BFG framework~|

Connotea

The Watson and Lovelock DaisyWorld model

1

compartments
black_area= 0.01

white_area = 0.01

variables
death=0.3

black_growth = Math.pow(1-k1*(best_temp-black_temp),2)
best temp, black tewmp, ki,
white _growth = Math.pow(1-k1*(best_temp-white_temp),2)
best temp, white femp, ki,

black_temp = q1*(planet_albedo-black_albedo)+effective_temp
Black albedo, effeciive femp, planet albedo, ¢!,

effective_temp = Math.pow{solar_const*luminosity*(1-
planet_albedo)/stefan,0.25)-273

solar const, minogity, stefan, planet albedo,

white_temp = gq1*(planet_albedo-white_albedo)+effective_temp
planet albeda, ¢l, effective temp, whits albedo,

black_albedo=0.25

white albedo=075 I
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Graphical simulator
Javascript generator

[=]

Model summary

Display |

. Connotea

Equations for Predator-prey model with
single-character variables

F =100
(=1
r=20.1

K = 10000
a=0.1
h=10
c=02
m=0.01

R= (rP)[l - g)

C=FC

FY
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const VarIonfo params[] =
MultiGuise

Packages

Ar[:helug-us: Charmides
SBML models

I"death","description”, "units"},

{"black _alhedo","description","units"},

{"white_alhedo","description","units"},

I"gl", "description” ., "units"}.,

{"solar _const","description","units"}.

I"luminosity", "description” , "units"}.

{"stefan","description","units"},

{"hare_albedo","description", "units"}.
Load | {"hest_temp","description”, "units"},

"kl "description”, "units"}.,
i
: h

Documents

Simile models

1 Paosted 20 1an 2007

vold model (double* state, double* param, double* signal.

Classic Lotka-Yolterra model (in Sim « double* deriv) {
James Lovelock's 'Daisyworld' mode black_area = state[0]
McMurtrie model of vegetation biom: white area = state[1]
Simple ecosystem - trophics.xml -

Simple individual-tree-based model 7| death = param[0]

- hlack alhedo = param[1l]
5ty|esheet5 white_albedo = param[Z2]
C generator for MODCOM framework B q11= param1£31 4
C# generator for MODCOM framewor ?O '?‘1“—‘3‘?25 o paramé ]
Code generator for TIME framework Sggﬁgﬁsi ia;ai?g?m[ ]
Equation listing - -

Fortran generator for BFG framework~| Ezgi_iéﬂzdi gaﬁzi?lgg?] —
k1 =_param[9]

bhare ar=a = l-hlack arsa-white area;

bhlack decrease death*hlack _area:;

white decrease death#*white ar=a;

planet_alhedo =

1lrla::k alhedo*bhlack areat+white albedo*white areat+hare albeﬂc*barijlj

I_ l_ I_ @ Internet
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Load |
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James Lovelock's 'Daisyworld" mode

MchMurtrie model of vegetation biom:
Simple ecosystem - trophics.xml
simple individual-tree-based model 7|

Stylesheets

Fortran generator for BFG framework |
Graphical simulator

Javascript generator

MathML display
Model summary hd

Display |
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s Javascript code for simulating the hehaviour of "The Watson
and Lovelock DaisyWworld model"
A 20th Now 2006

s« Initial compartment values:
black _area = 0.01
white area 0.01

S Constant flows:

S Parameters:
death = 0.3

black _albedo = 0.25
white albedo = 0.75
gl = 20

solar const = 917

luminosity = 0.8
stefan = 0.0000000567
bhare_albedo = 0.5
hest_temp = Z22.5

k1l = 0.0032B5

s Time settings:
duration = 20;
timestep = 0.1;

for (wvar t = 0; t <= duration: t=t+1l)

for (var tstep=0.0; tstepdl.0; tstep=tstep+timestep){

hare ar=a = l-hlack arsa-white area;

black decrease = death*hlack area:

white decrease = death*white area;

planet_alhedo =

black albedo*hlack area+white albedo*white area+bars albedo*hars
effective _temp = Math.pow(solar const*luminosity*(1- -

4| | b

|;E:| Transfarmation complete,
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§|Business Dynamics models {(SimileXr : -
SS Business Dynamics models SimiIE]M{I‘J white_albedo ID'?E ID'BE D1splz§ir |1
g Connotea models package (1 ql IED IED HILErT
g|Connotea models package (2) d|
4  Load | solar const |91? IB’I? Run
S
a lurninosity o8 o
N-
gDocuments stefan |0.0000001 [0.000a00
$|Classic Lotka-Yolterra model {in Sim «
é:' James Lovelock's 'Daisyworld' mode bare_albedo ID'5 ID'E
g% M_[:Murtrie model of ueget?tinn biom: best_temp |22_5 |22.5
&|simple ecosystem - trophics.xml
': Simple individual-tree-based model (| k1 ID.DDSEEE IIII.IIIIIISEEE
© by
gTransforms Bun 1 2
1; Graphical simulator ' black area white area
Ef Javascript generator {on similette.cc 0.5—— - 03—
$|Model summary (on similette.com) .
£|Model summary statistics (on similet 0.4 0.24
Z|Simile-XML transform: displays the n~| .
Display | 03 f,f’ 0.18
0.2 a 0.12
/s
0.1 / 0.06
U.r”"-f J D!’f
0 4 B 12 18 20 0 4 8 12 18
< | 214 | b

|:Ej Transformation complete, l_ I_ l_ |' Internet
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i o iterval
g Connotea models package {1 t ID-5 ID_5
g|Connotea models package {2) |
4 P 50 50
T Load max I I Fun
v1_| .
@ leaf fraction |EI.2 IIII.E
N-
gDocuments efficiency 0l o6
%|Classic Lotka-Volterra model {in §im «
$|James Lovelock's 'Daisyworld’ model Runt 1 2 3
R4 McMurtrie model of vegetation biomg —
I |Simple ecosystem - trophics.xml En_bmmaaa
$|simple individual-tree-based model |
$
I 16 -
D . l
sTransforms | - |
1; Graphical simulator 12| ' '
Ef Javascript generator {on similette.cc a
$|Model summary (on similette.com)
£|Model summary statistics (on similet 4
Z|Simile-XML transform: displays the n~|
: nl J
_Display | 0 4 8 12 16 20
< | 214 | b
|:E:| Transformation complete, I_ I_ I_ |ﬂ Internet




What's this got to do with Web 2.07?

§Connotea IS used to bookmark:
s® the XML files containing the models;
e %o the stylesheets for displaying the models.
aThese files (I.e. the models, and the stylesheets for displaying them)
=can be anywhere on the Web.

Se Multhwse starts off empty.
2* [t only starts to contain models and stylesheets when
g ¢ people bookmark them in Connotea.

gANYBODY can bookmark a model or a stylesheet, their own or
somebody else's.

All they have to do is to include a specified tag when they tag it.
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Goldbeter1991 MinMitOscil ExplInact

A Simple Mitotic Oscillator

Eeterence:Goldbeter A (19914 minimal cascades madeal for the mitotic ascillator
imvaiving cyvelin and cde? fdnase, PITAS BR9107-9111

Web Eeference http: ! worw pnas. org/coyfcontent/ ab stract/ B8/ 20/ 2 107

This model represents the mactive forms of CDC-2 Einase and Cyclin Protease as separate
species, unlike the ODEs m the published paper, m which the equations for the mactive
forms are substiiuted mto the equations for the actve forms using a mass conservation rule
MAMI=1 343 T=1. Mass 15 still conserved i this model through the explicit reactions hi=-
=M and X<->X1 The terms in the lunetic laws are identical to the corresponding terms i
the kinetic laws m the published paper.

This iz a 3ystems Biology Matkup Language (SEML) file, generated by MathI3EML 246 (14-Tataary-
2005 14-Taruary-2005 123735 503257, BBML 15 a form of XML, and most ZML files will not display
propetly in an internet browser. To wiew the contents of an ZL file use the "Page Source" or
equivalent button on you browser.

This model ongmmates from Bioldodels Database; A Database of Annotated Published

Modelz Ttis copynght (o) 2005-2006 The Bioldodels Team.
For more mformation see the terms of use.
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Conclusions

The practice of environmental modelling would be greatly
Improved If the environmental research community adopted
a standard, XML-based language for publishing models.

More generally, there are numerous academic disciplines
that could benefit from sharing research information in XML.

Connotea provides a great, social environment for sharing
Information published in XML.

Much more can be done to develop, promote and support
the uptake of XML in a Web 2.0 world.

-Ben Lund (Web Publishing, Nature)
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