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SummarySummary

CellDesigner2.0CellDesigner2.0
New featureNew feature
Future planFuture plan

Hardware Accelerated SimulatorHardware Accelerated Simulator
Current statusCurrent status
Future planFuture plan



CellDesignerCellDesigner
Motivation: Supply a visual designer with standardized Motivation: Supply a visual designer with standardized 
technology for every computing platformtechnology for every computing platform

Process network Process network 
diagram editordiagram editor
Representation of Representation of 
biochemical semanticsbiochemical semantics
Detailed description of Detailed description of 
state transition of state transition of 
proteinprotein
SBML compliantSBML compliant
Read/Write SBML Read/Write SBML 
LevelLevel--1/Level1/Level--2 2 
documentdocument
Integration with SBWIntegration with SBW--
enabled simulation enabled simulation 
modulesmodules Funahashi et al., BioSilico, Nov. 2003



CellDesigner2.0CellDesigner2.0

SBML LevelSBML Level--2 2 
compliantcompliant
Block diagramBlock diagram
Coloring featureColoring feature
Store model/species Store model/species 
information inside information inside 
<notes><notes> tagtag
Easy to edit reaction Easy to edit reaction 
equationsequations
Export Lists to CSVExport Lists to CSV
Export pathway in Export pathway in 
PNG formatPNG format



Supported EnvironmentSupported Environment
CellDesigner is implemented in Java, so that it runs on many CellDesigner is implemented in Java, so that it runs on many 
platforms which supports JRE (Java Runtime Environment).platforms which supports JRE (Java Runtime Environment).

Windows (2000, XP)Windows (2000, XP)
MacOS X (10.3.x)MacOS X (10.3.x)
LinuxLinux

RedHat 7.3RedHat 7.3
FreeBSDFreeBSD

4.104.10--RELEASERELEASE
5.2.15.2.1--RELEASERELEASE

CellDesigner is freely available fromCellDesigner is freely available from
http://systemshttp://systems--biology.orgbiology.org

http://systems-biology.org/


CellDesigner: Future planCellDesigner: Future plan

SBML LevelSBML Level--2 version2 version--2 compliant2 compliant
Support diagram layout extensionSupport diagram layout extension
ModularityModularity
Performance improvementPerformance improvement

Use Use libsbmllibsbml Java wrapper instead of Java wrapper instead of xercesxerces
XML parserXML parser
Native GUI (SWT + JNI)Native GUI (SWT + JNI)

<annotation><annotation> editoreditor
(for STOCKS, E(for STOCKS, E--Cell)Cell)
GUI improvementGUI improvement



Hardware Accelerated SimulatorHardware Accelerated Simulator
Project goalProject goal

Accelerate ODEAccelerate ODE--based / Stochastic based / Stochastic 
simulation using FPGA (Field simulation using FPGA (Field 
Programmable Gate Array)Programmable Gate Array)
Use SBML as model representing Use SBML as model representing 
languagelanguage

SBML Interface Software

Import

Execute

Result
Acceleration Hardware
(ReCSiP)



ReCSiP: The AcceleratorReCSiP: The Accelerator
ReReconfigurable configurable CCell ell SiSimulation mulation PPlatformlatform
Offloading the timeOffloading the time--consuming process onto consuming process onto 
FPGAFPGA

Software: the Driver and APISoftware: the Driver and API
Hardware: a board with FPGA and Hardware: a board with FPGA and RAMsRAMs

User 
Application

ReCSiP API

Driver

Linux Kernel



ReCSiP BoardReCSiP Board

A 64bit/66MHz PCI Card withA 64bit/66MHz PCI Card with
XilinxXilinx’’s XC2V6000s XC2V6000
Fast Fast SSRAMsSSRAMs and and SDRAMsSDRAMs

SyncBurst SRAM (18Mb x 8)SDRAM (256Mb x 2)FPGA (XC2V6000-4)PCI Interface



Current StatusCurrent Status
ODEODE--based simulationbased simulation

MichaelisMichaelis--MentenMenten

Stochastic simulationStochastic simulation
Gillespie (First Reaction Method)Gillespie (First Reaction Method)

Execution EnvironmentExecution Environment Execution PerformanceExecution Performance
Pentium3 1.13GHzPentium3 1.13GHz 10.15M reaction/sec.10.15M reaction/sec.

ReCSiPReCSiP 182~295M182~295M reaction/sec.reaction/sec.
18~29 times faster!

Execution EnvironmentExecution Environment Execution PerformanceExecution Performance

AthlonXPAthlonXP 2800+2800+ 1.9M reaction/sec.1.9M reaction/sec.

ReCSiPReCSiP 200.3M200.3M reaction/sec.reaction/sec.
104 times faster!



Members & Future PlanMembers & Future Plan
ReCSiPReCSiP

ReCSiP2 and rate law functions ReCSiP2 and rate law functions 
controllercontroller
Rate law functions defined in SBMLRate law functions defined in SBML
Basic mathematical functions Basic mathematical functions 
defined in SBMLdefined in SBML
Next Reaction MethodNext Reaction Method
Bus controllerBus controller

SBMLSBML--related softwarerelated software
Translate SBML to ReCSiP Translate SBML to ReCSiP 
pathway memory structurepathway memory structure
Device Driver for MacOS XDevice Driver for MacOS X

Comments from the biologist Comments from the biologist 
who is waiting for the release of who is waiting for the release of 
SBML+ReCSiPSBML+ReCSiP

Yasunori Osana
Keio Univ.

Yuichiro Shibata
Nagasaki Univ.

Masato Yoshimi
Keio Univ.

You Iwaoka
Keio Univ.

Noriko Hiroi
Kitano Project
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