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Abstract? The number of biological models published in peer
reviewed journals and complexity of each of those models are
rapidly increasing, making it diffi cult to reproduce simulation
results of the published models and to reusethe models by third
persans. This paper is a continuation of our previous report on a
sdtw are platform development as a sdution to such diffi culti es.
We desaibe progresses of our development. Those include
improvement in functional capabilities to import and simulate
published modelsin the CellML model repository, to browseand
edit CdlML models and then to export them as new models
either with the CelML format or with a XML format defined
for our platform (ISML), and to newly construct large sale
models by conneding CellML/ISML models. Several advantages
to uselSML in parallel with CellML are; 1) ISML can deal with
geometry (mor phology) of a model, enabling the use to perform
geometry dependent modeling and simulations. 2) ISML can
deal with time seies data, both simulated and experimentally
acquired data, for visualization of dynamics.

I. INTRODUCTION

HYSIOME ard systerns biology have been recmgrized as

emerging and important reseach aress that can integate
growing experimental dataat multiple levels and scdes of the
humanbodyfor betterunderstarding of human physiological
functions[1,2]. Mathematicd models,in partticular dynanical
systemmodels, of physiological functions play a key role to
integratethe vastanourt of pieces of knowledge. This can be
argued with the following reasons. 1) Mathematicd models
are cgpable of descibing time ewvolution of statesof biological
systenms based upon physical and chemical principles or
pheromerological logics goveming behavors of the system
Sdutions of a given system can be as®ciated quartitatively
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with chargesin time of experimertally observed biological
signals amd images. 2) Biophysical models require
morphdogy and geamettry of biological organs ard orgarelles
with high-predsion measuremmert in orderto perform accurate
numerical simulations of the model, by which
structure-function linkage can be quartitatively reveded. 3) A
mathematicd system model can be divided into subsystens
(madules), each of which may correspnd to biological
ertitiesat differert levelsand scdes, leadng to understanding
hierarchical medcharisms of physiological functions.

Howewer, the number of mathematicd models descibing
biological functions pulished in pee reviewed journals is
rapdly increasing. Moreover, complexity of each of those
pubishedmodelsincreases aghe computational performarce
increases. These make it difficult to reproduce simulation
resuts of the published models and to reuse the models by
third persons, apparently obstructing promotion of sciences
ard the knowledge integation. The pioneeing effort to
overcome this problem hasbeen promoted by CellML projed
[3,4] asapart of IUPS Physiome Projed. CellML is a XML
based markup language which aims at descibing
mathematicd modelsof biologica functions suchaseledrical
adivities of cdl menbranes Each model written in the
CellML format can be downloadedfrom the CellML model
repository, ard includes all information necessry to
reproduwce simulated resuts descibed in the correspndng
pubicaion about the model. CellML projed provides a
software cdled PCEnv to simulate dynamics of the CellML
formattedmodels.

This paperis a continuation of our previous report [5] ona
comparabe ard complemertary effort to CellML projed. We
have also propcsed a XML basedmodel desciption format
referedto asinsilicoML (abbreviatedasISML). For ISML,
insilicol DE is usedto suppat the user for model construction
(gereration of ISML formatted models) and for auomatic
gereration of C++ source codes to numerically simulate
dynanics of themodels. Theinsilicol DE, togetherwith model
datalasesis on the developmert to play a role asa platform
for in silico modeling of physiological systens. ISML ard
insilicolDE are CellML compatible and havwe several
additional unique fedures. In this paper, we descibe
progres®s of our platform dewvelopment. Those include
improverrert in functional cgpahilitiesto import and simulate
pubdished modelsin the CellML model repository, to browse
ard edt CellML models ard then to export them as new
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