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MatDL/MatForge 



MatDL Expert Wiki 
• Electrochemical 
• Soft Matter Wiki 

Materials Failure Cases 
• 12 institutions led by CSU 

Virtual Labs 
 Intro to Solid State Chem (MIT) 
 Intro to BioPhysics & 7 Ideas (KSU) 
 General & Analytical Chemistry  I 

(UW-M) 
 Modern Chemistry (CMU) 

Stewardship 
• MatDL Repository 

h"p://matdl.org  h"p://matdl.org/failurecases h"p://ma6orge.org 

h"p://matdl.org/virtuallabs h"p://matdl.org/matdlwiki 

Research & Ed 
Code Development 
•  Matforge 
 E.g., NIST FiPy 

 Ed: RPI  

NSDL Materials Digital Library Pathway: 
Targe*ng Undergraduates & Above 



Preview Online MatForge Demo 

•  MatForge  
– MBuilder: simulates 3D polycrystalline materials 

– FiPy & Teaching Resources 

•  Script Service 
– Carburiza*on of Steel 
– Linked to teaching resources 



Computa*onal Community Tools   
MatForge.org  — Collabora$ve  computa$onal MS code development 

Customizable  workspace for 
research and educa*on by: 

•  Hos*ng: 
–  Develop on your                                                                    

machines, tools & *metable 
–  Choose among various 

versioning control systems 
•  Subversion, Git, Mercurial, 

Bazaar 

–  Check in your code changes  
–  Roll your code back  
–  Daily backup  
–  Communicate over                                              

encrypted channels 

•  Mirroring 



Mbuilder:  CMU & Los Alamos 



FiPy:  NIST 



      MatForge & Teaching: 
FiPy workbook, Daniel Lewis, RPI 

Exercises in 3 stages: 

• Introduc*on to 
computa*onal tools 

•  Kine*cs basics 

•  Learn to write their 
own code to solve 
kine*cs problems 



New Script Service  

Scripts/Examples/Modules: 
•  effec*ve and efficient way to help bring 
modeling/simula*on methods and research 
codes into the classroom 

•  increase func*onality and rapid development of 
community‐based code efforts 

•  lower barriers for par*cipa*on in community‐
based code efforts 



Online MatForge Demo 

•  MatForge.org 
– MBuilder: simulates 3D polycrystalline materials 

– FiPy & Teaching Resources 

•  Script Service 
– Carburiza*on of Steel 
– Linked to teaching resources 



Concluding Remarks  
•  Integrate CME modules into undergraduate courses 

•  compelling/integral/advantageous to students 
•  preparing next genera*on 

•  Computa*onal mat’l research & educa*on  

•  bring together significant research code and veYed 
teaching resources 

•  Take part in consor*al academe/gov’t/industry 
materials community with a sustainability plan 

•  MatDL:  contribute to sharing community resources 



Thank you 

This work is supported by the Na*onal Science Founda*on 0532831, 
0632726, 0817432 , 0919487 & 1115273. Any opinions, findings, and 
conclusions or recommenda*ons expressed in this material are those 
of the authors and do not necessarily reflect the views of NSF. 

MatDL     hYp://matdl.org 
MatForge    hYp://madorge.org  

Laura Bartolo     lbartolo@kent.edu 


