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Introduction
� Interdisciplinary project

� Supporting research on Natural Organic Matter (NOM)
� Understanding NOM behavior is an important

environmental research area
� Simulations of NOM in the soil and groundwater

� Objectives
� Information and model sharing
� Data repository and analysis support tools
� Electronic communication tools

� No installation or maintenance of computation
resources needed by the environmental scientists



NOM Portal Components
� NOM simulators

� Search engine

� NOML upload

� Molecule editor

� Molecule validation

� Simulation finder

� Automatic restart

� Completion predictor

� Data Analysis
� Graphical reports

� XML reports

� Data mining

� Communication
Tools
� Discussion board

� Chat room

� File sharing





Web Technologies

� Sun Java 2 Enterprise Edition (J2EE)
� Java Servlets, Java Server Pages (JSP)
� Enterprise Java Beans (EJB)
� Java Transaction Service/API (JTS/JTA)

� RDBMS (Oracle):
� Java DataBase Connectivity (JDBC)
� Data analysis packages
� Data mining technologies

� XML
� NOML
� XSQL



Web-based Interface
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Web-based Interface Logic

� Input the
simulation
parameters

� Invoke the
simulation

� Stop the
simulation

� View the real-
time simulation
results



Example of Interface



� NOML:
� Standard data format
� Environment.dtd, Molecules.dtd, Setup.dtd
� Environment.xml, Molecules.xml, Setup.xml

� Facilitates communication
� User  ====  User
� Application  ====  Application
� User  ====  Application

� Extensions planned

XML-based NOM Markup Language



Data Input Options 



Architecture



NOM Simulation Engine

� Design
� Agent-based
� Stochastic
� Discrete event

� Packages
� Swarm
� RePast

� Languages
� Java
� SQL & PL/SQL

Input

Output

XML

Forms

Databases

Simulation
Engine



Report Example



Conclusion

� Web-based Collaboratory

� A Web-based simulation architecture
(multiple simulation servers, database
servers, and data mining technologies)

� A Web-based configuration interface

� NOML data upload


