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E-Cell System

zAn Integrated system software for the..
{Modeling
{Simulation
{Analysis



The seven requirements for cell
simulation software

1) Multi-algorithm simulation
2) Object-oriented modeling
3) Object-oriented simulation
4) Real-time interaction
5) Common spatial information interface
6) Multi-timescale simulation
7) Mixed continuous/discrete simulation

(K. Takahashi et.al., IEEE Intelligent Systems, Sep/Oct 2002)

The aim of E-Cell System development



Overview of the development

Core Modeling Env. Analysis Tools. Parallel computation
1996 Q4- Project started
-2003 Q1 E-Cell 1 Built-in On E-Cell 1 E-Cell 1 on SGE

2003 Q2 E-Cell 3 Prototyping
2003 Q3 On E-Cell 3 E-Cell 3 on SGE

2004 Q2

2004 Working Version SMP Parallel (Core)

2005

2006 Porting to the Next Generation 

Globus support (SP)

Next Gener
ation E-Cell



Version 3.1.103

z Platform: Linux (FC2), WindowsXP
z New GUI front-end (more affordable, support phase 

plotting)
z SBML supported version (libSBML module is needed)
z Added algorithm module for tauleap
z Optimization of ODE/DAE switching

http://www.e-cell.org/software





Implementation for SBML support

zSBML importer/exporter
{Bidirectional conversion, SBML model to E-Cell 

Model Using libSBML with SWIG wrapper
zExpressionFluxProcess/PythonProcess
{New algorithm module for processing reaction 

entries in SBML Model



SBML importer/exporter
• SBML Importer / exporter
- Convert the ontology of SBML to the E-Cell model

- developed using Python and libSBML (with SWIG wrapper)

E-Cell
Model File

SBML
Importer
Exporter

libSBML SBML
Model File

read write

data
extractionwrite read



New plug-in modules for SBML support

ExpressionFluxProcess
z Self compiler to process 

simple expression 
written in C++ style

z High-speed but terms 
are restricted

PythonProcess
z Process the Python 

script
z More flexible
z Low-speed

Algorithm modulesSBML

Kinetic Formula, Rule
( Vmax * kP * CaPump_PM *

(Ca_C * Ca_Rest) )

Import Export

E-Cell

Expression
( Vmax * kP * 

CaPump_PM.MolarConc *
(Ca_C.MolarConc * Ca_Rest) )



Interoperability using SBML



Current status

Level Ver. Status

1 1 Supported

1 2 Supported

2 1 Supported*

2 2 Will be support ☺

3 1 Will be support
*Event and Function definition partially supported



ECDN.e-cell.org
•Model repository
•Issue tracker
•Mailing list
•CVS
•Modelers’s cookbook

Projects

• Circadian Rhythm
• Mitochondrion
• Myocardium
• Bacterial Chemotaxis
• Erythrocyte
• MCA tools
• SBML Support The E-Cell Developer Network top page



Model repository

Contents

• Model Name

• Author

• Reference

• Model Description

• Links (SBML model repository)

• Model file (E-Cell, SBML)

Models from SBML support project



Future prospects

zMore speed up: ExpressionFluxProcess by JIT 
(Just in compiler)

z SBML Lv2 ver.2 full support
z Provide useful tools/information on ECDN for..
{Analyze the simulation result
{Management system for modeling project
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