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Abstract² 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 reuse the models by third  
persons. This paper is a continuation of our  previous repor t on a 
software platform development as a solution to such diffi culti es. 
We descr ibe progresses of our  development. Those include 
improvement in functional capabil iti es to import and simulate 
published models in the CellML model repository, to browse and 
edit CellML models and then to expor t them as new models 
either with the CellML format or  with a XML format defined 
for  our  platform (ISML), and to newly construct large scale 
models by connecting CellML/ISML models. Several advantages 
to use ISML in parallel with CellML are; 1) ISML can deal with 
geometr y (morphology) of a model, enabling the user  to perform 
geometr y dependent modeling and simulations. 2) ISML can 
deal with time ser ies data, both simulated and experimentally 
acquired data, for  visualization of dynamics. 
 

I. INTRODUCTION 

HYSIOME and systems biology have been recognized as 
emerging and important research areas that can integrate 

growing experimental data at multiple levels and scales of the 
human body for better understanding of human physiological 
functions [1,2]. Mathematical models, in particular dynamical 
system models, of physiological functions play a key role to 
integrate the vast amount of pieces of knowledge. This can be 
argued with the following reasons. 1) Mathematical models 
are capable of describing time evolution of states of biological 
systems based upon physical and chemical principles or 
phenomenological logics governing behaviors of the system. 
Solutions of a given system can be associated quantitatively 
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with changes in time of experimentally observed biological 
signals and images. 2) Biophysical models require 
morphology and geometry of biological organs and organelles 
with high-precision measurement in order to perform accurate 
numerical simulations of the model, by which 
structure-function linkage can be quantitatively revealed. 3) A 
mathematical system model can be divided into subsystems 
(modules), each of which may correspond to biological 
entities at dif ferent levels and scales, leading to understanding 
hierarchical mechanisms of physiological functions.  

However, the number of mathematical models describing 
biological functions published in peer reviewed journals is 
rapidly increasing. Moreover, complexity of each of those 
published models increases as the computational performance 
increases. These make it dif ficult to reproduce simulation 
results of the published models and to reuse the models by 
third persons, apparently obstructing promotion of sciences 
and the knowledge integration. The pioneering effort to 
overcome this problem has been promoted by CellML project 
[3,4] as a part of IUPS Physiome Project. CellML is a XML 
based markup language which aims at describing 
mathematical models of biological functions such as electrical 
activities of cell membranes. Each model written in the 
CellML format can be downloaded from the CellML model 
repository, and includes all information necessary to 
reproduce simulated results described in the corresponding 
publication about the model. CellML project provides a 
software called PCEnv to simulate dynamics of the CellML 
formatted models.  

This paper is a continuation of our previous report [5] on a 
comparable and complementary effort to CellML project. We 
have also proposed a XML based model description format 
referred to as insilicoML (abbreviated as ISML). For ISML, 
insilicoIDE is used to support the user for model construction 
(generation of ISML formatted models) and for automatic 
generation of C++ source codes to numerically simulate 
dynamics of the models. The insilicoIDE, together with model 
databases, is on the development to play a role as a platform 
for in silico modeling of physiological systems.  ISML and 
insilicoIDE are CellML compatible and have several 
additional unique features. In this paper, we describe 
progresses of our platform development. Those include 
improvement in functional capabilit ies to import and simulate 
published models in the CellML model repository, to browse 
and edit CellML models and then to export them as new 
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