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JIbSEDML — a Java library for SED-ML
and
SED-ED — a graphical editing tool for
SED-ML

*JIiIbSEDML update

*SED-ML application support in SBSI and SED-ED

YSTEMS BIOLOGY AT EDINBURGH

“Pioneering research and infrastructure development to
model the dynamic aspects of biology”
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Aims and current status of
JIIbSEDML

API to read/write and interpret SED-ML files.
Native Java, light-weight, few dependencies.

Two independent implementations from VCell and
SBSI teams merged in Spring 2010.

Current release 1.1.2 fully supports SED-ML level 1
version 1
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Scope of jlibSEDML

il math="http ://mew. w3 0rg/1996/Math/MataM. "
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Core API

- Based on familiar libSBML conventions.
- E.g.,

SEDMLDocument doc = Libsedml.readSEDML (myInputStream) ;

List<SedMLError> errs = doc.validate() ;
SedML sedml = doc.getSEDML () ;

//manipulate your SED-ML object model

doc.writeDocument (myOutStream) ;
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MathML support

Separate Java library, jmathml

Supports String, ASTNode and MathML representation of
math structures.

Can add custom symbols
Supports evaluation of scalar and vector expressions

ASTNode root = parser.parse(“a + b");
EvaluationContext ec = new EvaluationContext();
ec.setValueFor (“a”,1);

ec.setValueFor (“b”,2);

Double result = root.evaluate(ec) .getValue();
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Extensibility

* Validators

* Model retrieval

* Executable SED-ML
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Models

g

Interpreting SED-ML

Simulations

Tasks

‘ ‘ Data generators

Outputs
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JIIbSEDML on Sourceforge...

Jhibsedml | Download Jlibsedml sottware for free at Sourcetorge.net

Edit

https:(/sourceforge.net/ projects/jlibsedml/ 1',} v

: EDHFEEFEFQE Find Open Source Software

7
MIASE " jlibsedml gy by anu_uche, otters06

Summary Files Reviews

Support  Develop

Richard Adams Account Loc

Mailing Lists Forums Code  Project Admin

A Java library to facilitate SED-ML support for applications to read, validate, edit, and write SED-ML
documents in compliance with MIASE guidelines. Also contains modules to execute simulation tasks and

produce outputs .

Project Home
wiki.veell.uche.edutwikibiniview
NCelllJIibSEDML

Develop
sf.net/projects/jlibsedmlidevelop

Support
sf.net/projectsfjlibsedmlisuppart

Recommend Me
Show some love

Last Update
5 days ago

License
MIT License

Download |
fibsedml_1-1-0.zip | Share

Other Versions | v ﬁ L

Browse all files

Report inappropriate content

More Detail
Hide

http://sourceforge.net/projects/jlibsedml/

Binaries, source (Ant build and tests), OSGi bundle
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Java library for SED-ML
Open-source MIT license

Version 1.1.2 implements
SED-ML level 1 version 1




. [5] package.html ] build.xml

Nature Precedings : doi:10.1038/npre.2011.6334.1 : Posted 4 Sep 2011

_\!} Jll-h'SEDHL mr‘e build and t'Et - O] téh |file:/{fUsers/radams /Documents /workspace2/org.sedml jlibsedml/export/docs/index.html j B
Packages r 2
OYEIWICY Package Class Tree Deprecated Index Help
#245 ¥ Tests pEE-E-E“d. 206 - %g%g::executiom PREV NEXT FRAMES NO FRAMES
Q. .
org.sedml.mathsymbols
- ] ) o1s . B
¥) JMathML support library - T ilibsedml SED-ML library
org.sedml.validation
org.sedml.webtools a P
#53 v Tests passed: 264 -~ - | [Packages
Algoriihm r This is the core public API package for reading
Annotation org.sedml s P ) '
!} SE D - E D Il-t'ﬂ rt . ArchiveComponents writing and manipulating SED-ML documents.
ArchiveModelResolver Provides a framework based on the Template
W ore.sedml.execution pattern to run simulations described by SED-ML.
. Change org.sedml.execution ;
#2656 w Tests pa coed: 209 - ChanaoAltribute Cllcm_s shou_ld cxtcnd_ AbstractSedmlExecutor to
‘G;Chan XML hook into this framework.
- ComputeChange Provides custom MathML symbols that are
i h
¥) SED-ED SEDML editor - Curve org.sedml.mathsymbols | e ific for SED-ML.
DataGenerator — — -
DataSet A utility package providing services to support
#29 W Success - ExecutionStatusElement org.sedml.modelsupport | specific modelling languages and ontologies used
ExecutionStatusElement.Execu by SED-ML.
Erieoceiconient Provides a collection of classes implementing ’
= FileModelResolver i 2L
Wi SEDML web service - lidentifiable org.sedml.validation ISedmlValidator that provide validation of SED-
IMathContainer ML elements against the L1-V1 specification.
IModel2DataMa, - - - 3
#35 W Teasis pa goed: 5 - IModelContent 4| | ore.sedmlwebtools Provides utility classes to access web-based model
. : rg . -
[ModelResolver . 1 TesouCes. +
3 4|» L

JlibSEDML How-to Jlibsedml

1. JIDSEDML How-to

Viediton © e Documentation: Javadoc & user manual

1. Basic support for SED-ML
2. SBupport for execution of SED-ML documents
3. Suppor for developers

2. Abput the authors pa Su p po

3. Licensing

Installation

o e Extensible model retrieval framework.

_ Creating a simulation slemsant:
Creating a model elemeant:

Gresina s e comert Extensible execution framework.

Generating the output
Annotating the document
- Writing the document
1. Basic axport
2. Export as a SED-ML archive.

&. Conclusions
4. Reading & SED-ML documeant.
1. Reading in a SED-ML file:
Accessing information 1o run a simulation:
1. Runming the model
2. Processing the results
3. A SED-ML execution framewoark

1. Executing a simulation

2. Processing the results:

3. An exampla:

4. Other code snippets

1. Analysing the KISAD id:
2. A Simple test analysing the modeal type:

Manipulating MathML expressions
1. Wector manipulations
7. Current issues.
1. Synchronization and thread safety.
2 Object identity.
More information
1. Walidation of SED-ML documents
2. More examples
3. Javadoc
4. Getting invoheed

b
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o
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Applications 1 - online SED-ML
validator

SED-ML Validator
L | | & ; €A http: / fwww.sbsi.ed.ac.uk/html/sedml/index.html @ Bl Q- Google "

Home

FAQ
Overview
SBSINumerics
SBSIVisual
Project wiki
Download
Online tools
Licensing
Contact

CENTRE FOR SYS1

[\

Validation result

Errors found in file: sed1.xml
Initial time is after start of output start time at line 7

Lines with syntax errors are highlighted below:

l.<?=ml wersion="1.0" encoding="UTF-8"7>

2.<sedML xmlns="http://sed-ml.org/" xmlns:math="http://www.w3l.org/1998/Math/MathML" version="1" lewvel="1">

3.<notes>

4.<p xmlns="http://www.w3.org/1999/xhtml" />

5.</notes>

6.<list0fSimulations>

T <uniformTimeCourse id="siml" name="Simulation 1" initialTime="230.0" ocutputStartTime="0.0" outputEndTime="10.0" mwu

8.<algorithm kisaoID="KISRO:00000B8" />

9.</uniformTimeCourse>

10.</list0fSimulations>

11.<list0fModels>

12.<model id="abcl 1j1 2 3e 4 i 1300826091904" name="" language="urn:sedml:language:sbml.level-2.version-2" scurce="ab
13.<listDfChanges>

l4.<changeAttribute newValue="20.00" target="/sbml:sbml/sbml:model/sbml:listOfParameters/sbml:parameter[@id="k 1']/8valu
15.</1list0fChanges>

l6.</model>

17.</1list0fModels>

18.<list0fTasks>

19.<task id="taskl" name="default Task" modelReference="abel 1jl1 2 3e 4 i 1300826091904" simulationReference="siml" />
20.</list0fTasks>

21.<listOfDataGenerators>

http://www.sbsi.ed.ac.uk/html/sedml/
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SED-ML support in SBSI-
www.sbsi.ed.ac.uk

Configure time-st 2 —

Configure your simu

Mo b b Choose export options for SED-ML archive

ﬂ Please choose a folder for the settings..

Select project |
_Choose output type:

E 2D plot [] Dat: "_EfE.D—ML EZ_K_F]I'.'II"I tE-PE -

Executable model fi -
() SED-ML archive () XML

Dependent variable [

((Dese|  Save SED-ML file to..

Specles ID (name) || File name:
%, (prey) [

y, (predator)
_Standard paramet

Save Results to:

Choose simulation 1

Optional annotation note, in HTML

Duration
Intervals
Interval size

Cutoff

| ™ Export to SED-ML

( Help :l ( < Back :l Next > ) [ Cancel :l (  Finish

—— Help I:_ <Back ) (ENext==) ( Cancel )} | Finish ]
A
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SED-ML support in SBS| — viewing
SEDML

I2a|mBE %] #-
7§ B ss! Default Perspective

] System \l’iewl Eles = i
F = Data - version="1" level="1">
# [=-Diagrams <list0fSimulations>
[~ jobFolder <uniformTimelourse id={"1idZ2" name="name” initialTime="8.8"
¥ = Models outputStartTime="8.8" outputEndTime="188.8" number(0fPoints) "2008¢
ﬁccc.dat <algorithm kisaoID="KI5A0:8880819" /=
= & </uniformTimeCourse=
'ﬁ!:;:s:;"ead” «/1istOfSimulations>
‘ <list0fModels>
@”EW hdr i <model 1d="modelid” nome="Predator Prey basic model " languogel "urm:s
» (%] normal2.xm| | source="Predator_Prey.xml"” /=

w@p -
> 14.3 PRedator_Prey.xmil
w % pfedaterPreySedmi.xml

b Dgta Generators

b MEpdels
[ 28]
b
&) ERROR: Simulation 'id" not fg
pSifnulations
kT

[ Objective Functions
[ Other Resources
b S8 newProject

| 2 ﬁ[test

Design | Source

i

frrors, 8 warnings, 0 others

[)lscrlptmn
E5BML (8 items)

L

|Resource | ‘Path. !

mSEDML Problem Marker (2 items)
mSimulation ‘id' not found '
mSimulation "id' not found '

predatorPreySedml.x flotkaVolterra/Mo
predatorPreySedml.x /lotkaVolterra/Mo
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SED-ML support in SBSI — executing

50 658

SBSI-Visual

e L. L=

| % | 2 |

.’_x

i oo B

53 “tm ot

Sm g B
vm il @

T [ 5BSI Default Perspective

[ System View

P 58§ ABC_example_i
¥ &8 ABCFinal
P [=-Data
= Diagrams
P (= jobFolder

A% ¥ |[ 2 MuLTIPLE_EXPERIME

{®) ID: plot1_Basic, Name: protein numbers per time point, type:Plot2D
() ID: plot2_damped_oscillations, Name: protein numbers per time point - damped oscillations, type:Plot2D

() ID: plot3_normalized_protein_levels, Name: Normalized Plot, type:Plot2D

~| pokl0_prr7RDD.sbs... =| pokl0_new.xmi =| BestCost.txt.20

| BestCost_pokl0_cc...

¥ (= Models

b (B Elowitz20| ( Vo ok )
b =] sedml2.xn

P =] sedml3.xn 4
» | sedMLBIOM12.xn & ! ! ' : i
» 5] shapesExamplel.xml ) 4 \
=~ Objective Functions

Cancel

[ Other Resources 0.8
11 biopepa
P 8 BitesizeBio
> ﬁ bordagel s
I choles
120 GoldbeterFinal
127 GoldbeterTutorial
1] kappa 0.4
> ﬁ paszekTest
] swTest
0.2
.t 0, ]
[ T T T T T T T T T T T
: 0] 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
- sl
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SED-ED, a SED-ML editor

1 Bl it el |
SBSI-Visual

sedml3.xml 53 l Name | Basic simulation
Simulation start: 0.0
Dutput start: 0.0

uniformTimeCourse

= | Simulaticn end: 10.0

Number of timepoints: | 100

Algorithm [ algorithm wsing deterministic rules, (KISA. I-G-‘

@ ( Cancel ) f—ﬂq

A
e
curve

NI T——" W W -

CENTRE FOR SYSTEMS BIOLOGY AT EDINBURGH
"Q'"ﬁ
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Available as a standalone application : http://sourceforge.net/projects/jlibsedmil/files
Eclipse or SBSI plugin update site : http://www.sbsi.ed.ac.uk/update

@ML
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!

Annotating SED-ML

task

variable

dataGenerator

model

<p xmlns="http: / fwwwow3.org/
1999/xhtml">

This is the unmodified model, that
can be linked to from

<a href="http:/ fwww.ebi.ac.uk/
biomodels-main/
BIOMDOOO0000012" > hare</a>
</p>

uniformTimeCourse

This is the unmodified model,
that can be linked to from here

[ Cancel ) ﬁ

variable

dataGemn

dataCenerator

——



Nature Precedings : doi:10.1038/npre.2011.6334.1 : Posted 4 Sep 2011

Viewing model changes

@] sed MLEIOM1Z xml [E sedMLBIOM12.xml &3 l
[ = o 1 [
e P Add properties to modael
ID [ model2 |
Mame ! Damped oscillations !
Source: | model 1 | Browse...

Language: |urn'.sedml:Ianguage:sbmf.lewl—z.\rersion—S |'] { Preview model :J

b parameter [id=KM,metaid=metaid_0000027 name=KM,sboTerm=5B0:00002 88 ,value=40] =
@ b parameter [id=tau_mRMNA metaid=metaid_0000028 name=mRNA half life,sboTerm=5B0:0000332 value

b parameter [id=tau_prot,metaid =metaid_000012 8, name=protein half life,sboTerm=5B0:0000332 ,value%
- parameter [constant=false,id=t_ave,metaid=metaid_000003 2, name=average mRNA life time,shoTerm=
pparameter [constant=false,id=kd_mRNA, metaid=metaid_0000132,name=kd_m FlN.A.szTerm=SBD:CIIGDF&
- parameter [constant=false,id=kd_prot,metaid=metaid_0000133 , name=kd_prot,sboTerm=5B0:000035¢ curve
b parameter [constant=false,id=k_tl,metaid=metaid_0000233 name=k_tl,sboTerm=5B0:000001&]
b parameter [constant=false,id=a_tr,metaid=metaid_0900235,name=a_tr,sboTerm=5B0:0000186]
b parameter [id=ps_a,metaid =metaid_08002 3 5,name=tps_active shoTerm=5B0:0000186,value=0.013] »
pparameter [id=ps_0,metaid =metaid_0500235,name=tps_repr,sboTerm=5B0:0000485 value=1.3e-5]
b parameter [constant=false,id=a0_tr,metaid=metaid_0000234, name=a0_tr,sboTerm=5B0:0000485]
P listOfRules
P listOfReactions
id=repressilator

"I g

b

s LI

nerator

T . {: Cancel ) W -—

52 Progress - e

Mo noeratinns to
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Other features

Inspect and edit SEDX archives directly.
Inflate / generate SEDX archives.

Optional auto-layout of SED-ML workflows.
Auto-generation of XPath expressions.
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Future implementation work

e SED-ED
— work towards a stable release.
— Integrated Kisao 2 support

* Jlibsedml

— Bugfix /maintenance releases for level 1 v1
support.

— Rapid support of future SED-ML features.

ig'ﬁ §“§e§t&g “Pioneering research and infrastructure development to M L
model the dynamic aspects of biology”
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Applications 2 - SED-ML web
service

Embryonic SOAP web service

I/ Applies changes to a model and returns the new model

String applyChanges(String modellD, String originalModel, String
sedML)

//Validates the SEDML document and returns errors
SedmlError validate ( String sedMLDoc)

// Implementing
ProcessedResult simulate (String sedML)

http://mook.inf.ed.ac.uk:8848/SedMLWebService/sedmlws?wsd]
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