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Goal  
 

decrease the  
time-to-market  

and  
cost  

for new materials  
by >50% 

The Materials Genome Initiative (MGI) 







The Materials Innovation Infrastructure 







Scope: Goals of the Initiative 

Goal 1: NIST establishes essential materials 
data and model exchange protocols 

Goal 2: NIST establishes the means to ensure 
the quality of materials data and models 

Goal 3: NIST establishes new methods, 
metrologies and capabilities necessary for 

accelerated materials development 



Enable and Enhance Exchange 



Data Tools and Informatics for Materials Data 



Planned MGI Architecture 



Prototype MGI Ontology 

Broad concepts covered in 
materials data files (data have 
many types) 
• Objects, Materials, and 

Events 
• Physical Properties 
• Documents 
• Data Objects & Types 
• People & Organizations 
• Software 
• Relations among these 

Ontology 

• shared vocabulary and taxonomy 
• models a domain 
• defines objects and concepts 
• documents object properties 
• documents object relationships 





MGI: Just a Special Case of Data Sharing 

OSTP “Public Access” Memo 
Feb 22, 2013 

OMB “Open Data” Memo 
May 9, 2013 

Executive Order 
May 9, 2013 
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Database Name SRD# Code name Authors Contact person 

Fundamental Physical 
Constants 121 FC P.J. Mohr; B.N. Taylor; D.B. 

Newell  Peter J. Mohr 

Atomis Spectra Database 78 ASD A. Kramida; Yu. Ralchenko;  J. 
Reader; NIST ASD Team Alexander Kramida 

NIST Chemical Kinetics 
Database 17 http://kinetics.nist.gov/kinetic

s/credits.jsp Tom Allison 

The NIST Chemistry 
WebBook 69 http://webbook.nist.gov/chem

istry/ Peter Linstrom 

Chem-Blast Gateway for 
PDB Ligands 155 T.N. Bhat T.N. Bhat 

Common Core DataCite crosswalk spreadsheet  

Five Pilot Datasets: Standard Reference Data© 



Database Name Repository URL Contact person 

NIST Calphad DSpace http://h058085.nist.gov:8080/x
mlui/handle/123456789/1 Carelyn Campbell 

Interatomic Potentials Web http://www.ctcms.nist.gov/pote
ntials Chandler Becker 

Two More Pilot Datasets: MGI Data 



Example 1: Atomic Spectral Database 







NIST Data Sharing Plan: Logical Model 

 
Data.SpecialMeta 

 
Software.SpMeta 

 

 
Pub.SpecialMeta 

 

 
Data.Metadata 

 
Software.Metadata 

 
Pub.Metadata 

 

 
Data 

 

 
Software 

 
Pub Primary Digital 

Objects 

Minimum 
Metadata 

Specialized 
Metadata 

DOI: 
10.6028/PDO### 

DOI: 
10.6028/PDO###. 

Metadata 

DOI: 
10.6028/PDO###.
SpecialMetadata 

TBD 



10.12345/456 

1 PK publickey 

2 IP rights data 

3 Publisher NIST 

4 GUID a8-0c-22-7f-c1-00 

5 URL http://pubmed.nih.. 

6 HDL 10.12345/9934 

… … … 

via PKI optionally 

Query Type 1:  Give me all data inside PID 10.12345/456 
Query Type 2:  Give me all data of type URL inside PID 10.12345/456 

In this example the 
Handle System maps 
a persistent identifier 
to a set of metadata. 

Persistent Identifiers 



10.12345/456 

1 PK publickey 

2 IP rights data 

3 Publisher NIST 

4 GUID a8-0c-22-7f-c1-00 

5 URL http://pubmed.nih.. 

6 HDL 10.12345/9934 

… … … 

10.12345/9934 

1 PK publickey 

2 field1 xxx 

3 field2 yyy 

… … … 

To Do:  
recommend what types  

of PID are needed 
(PID Information Types) 

Persistent Identifiers (PIDs) 



Common Access Platform 



Common Access Platform 



Use IETF as a model 

• Challenges: interdisciplinary, interagency, lot of players bigger than NIST 

• traditional Standards Development Organization (SDO) process 
• clean, elegant standards written by committee 
• often a near-optimal solution 
• issued from an ivory tower, promptly ignored by community 

• IETF alternative process: 
• experience-based 
• documents and solidifies what has already been proven to work 
• testing and prototyping are central 
• de-emphasizes what should be done, “because we say so” 
• summed up in David Clark’s 1992 quote: 

“We reject kings, presidents, and voting.  

    We believe in rough consensus and running code.” 

David Clark 
Internet Chief Protocol Architect 

1981-1989 



Why NIST ? 
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