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MIDWEST INTEGRATED CENTER  
FOR COMPUTATIONAL MATERIALS

MICCoM develops and disseminates interoperable open
source software, data, simulation templates and
validation procedures, enabling the community to simulate
and predict properties of functional materials for energy
conversion processes. Emphasis is on heterogeneous
materials, including defects and interfaces, the transport
across them, and the manipulation of matter under
conditions far from equilibrium.
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§ Equilibrium properties are not sufficient and may not be 
relevant to the design of new materials. New 
functionalities may arise in metastable systems
§ Simulate and validate assembly processes 

occurring during synthesis

§ Functionality from building blocks (e.g. nanoparticles)
§ Design building blocks with targeted properties

§ Design of heterogeneous systems 
§ Control of interfaces and defects

MICCOM’S DESIGN PRINCIPLES
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INTEGRATED MODELING OF 
MULTIPLE PROPERTIES
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§ Provide interpretation of increasingly complex experiments 
and provide validation of theory

§ Determine & control:  structure  ßà function
§ Data analysis and optimization for rational design



INTEGRATED CODES FOR 
DIFFERENT LENGTH SCALES AND 
MULTIPLE PROPERTIES 

Couple quantum, 
classical, continuum

Re-use, analyze

Validate & control
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MAIN OBJECTIVES OF THE 
SOFTWARE TASK
§ Coordination of the software development

between the maintainers of the four 
contributing software packages: 
SSAGES/COPSS, Qbox, WEST and HOOMD-Blue

§ Development of additional software for interoperability between the 
software packages

§ Development of post-processing software for the analysis of molecular 
dynamics trajectories, spectroscopic data and transport properties (in 
collaboration with the Data Task)

§ Optimization of the simulation codes for high-performance architectures
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VERTICAL GROWTH FOR ADDED 
FUNCTIONALITIES & 
HORIZONTAL INTEROPERABILITY 

§ Qbox
§ First-principles MD (F.Gygi) 

http://qboxcode.org
§ WEST

§ GW, BSE (M. Govoni, G. Galli) 
http://www.west-code.org

§ SSAGES/COPSS
§ Advanced sampling and                        

particle-continuum codes (J. de Pablo, J. 
Whitmer) http://ime-code.uchicago.edu

§ HOOMD-blue
§ Classical MD (S. Glotzer, J. Anderson) 

https://codeblue.umich.edu/hoomd-blue
§ LAMMPS (used, not developed)

§ Classical MD (S. Plimpton) 
http://lammps.sandia.gov All codes open-source (GPL or modified BSD licenses )
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SSAGES HOOMD-blue 
& LAMMPS

COPSS
Qbox & 
WEST

Shared Data

All codes open-source (GPL or modified BSD licenses )
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MAIN OBJECTIVES OF THE DATA 
TASK
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Four	interoperable	growing	pillars

SSAGES
HOOMD-blue 
& LAMMPS

COPSS
Qbox & 
WEST

Shared Data

Re-use, 
analyze

Validate & control



DATA TASK FOCI: PRODUCTION, 
COLLECTION, ANALYSIS

Three types of data to start with:
§ MD trajectories:
http://www.quantum-simulation.org/reference/index.htm
(ab initio); http://ime-code.uchicago.edu and
https://glotzerlab.engin.umich.edu/signac (classical)

§ Spectroscopic data: http://www.west-code.org

§ Scattering data on ANL servers (set up in progress)

Pointers to available data: http://miccom-center.org/data.html
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EXAMPLE:  FPMD TRAJECTORIES
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EXAMPLE: SPECTROSCOPIC DATA
http://www.west-code.org/database/index.php



EXAMPLE: SPECTROSCOPIC DATA



DISTRIBUTED DATA

Data on servers running 
NIST curator to make data 
interoperable 

Globus end points

Analysis codes on same 
servers and/or 
downloadable from 
MICCoM Wiki (in progress) 
and software URLs

Pointers to NIST repositories to make data searchable 
(https://materialsdata.nist.gov); MICCoM community defined 
(https://materialsdata.nist.gov/dspace/xmlui/community-list) to 
make data discoverable
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https://www.globus.org/

MD	trajectories	 Spectroscopic	
Data

Scattering
Data
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https://materialsdata.nist.gov/dspace/xmlui/





https://mgi.nist.gov/materials-data-curation-system

Installed at RCC (UoC)



http://miccom-center.org

Four	interoperable	growing	pillars

SSAGES
HOOMD-blue 
& LAMMPS

COPSS
Qbox & 
WEST

Shared Data
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