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Goals of 3 Month Project

|ldentify dataset(s) for curation in MDCS

Discuss and agree on shared terminology for
— metadata (e.g., strain rate)

— data (e.g., load vs. displacement)

— derived data (e.g., modulus of elasticity)

Create reusable XML schema types
Create scripts for data transformation

Curate dataset(s) in MDCS
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Materials Data

* Discoverable * Discoverable

e Accessible e Accessible

*Interoperable * Maybe Not Interoperable
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Materials Data

@The Materials Project

OFLOW https://materialsdata.nist.gov
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A Configurable Data Curation System

Materials Data Curation System

Configurable Interface

Data Management
& Search Engine N
F uild Request

- Your Data Repository or
' Your Resource Registry

Structured Large/Binary
Data Files I




Long Tail

Organized
big data
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Discoverable

(via the Registry)
https://mgi.nist.gov/Zkp

Accessible

(via the Curator)
https://mgi.nist.gov/ZkS

Interoperable

(via Community Data Standards)
https://mgi.nist.gov/ZkG




Group Acivities/Discussion
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Draft Thermomechanical Processing

History Schema

step 1©

number
. \G)
Type xsd:int

— J@ aagemg ............................................................................ Jo

Type Restriction of 'xsd:string’

ageing

| annealing

| deformation bending cantilever
deformation bending three-point
deformation bending four-point
start-date-time J deformation extrusion conventional

description
Type xsd:stringJ

| deformation extrusion equal channel angular
deformation extrusion wire drawing
deformation extrusion swaging
thermal-parameters |® deformation rolling unidirectional

| deformation rolling bidirectional

deformation torsion

deformation uniaxial compression
deformation uniaxial tension
homogenization

SEl hotisostaticpressing
|

Type xsd:dateTime

mechanical-parameters )@

environment
Type Restriction of‘xsd:string'J

solutionization

quenching

Type parameter-type

'lc':;;:mexn:d:stringJ@ C H é M a D

parameter J




Draft Hardness Testing Schema

measurement-method
Type Restriction of'xsd:string‘J
applied-load o e T
Type physical-quantity-ML-TT-type i ’
rinel
kwell b
— et
ewell-time ® rockowell
rockwell d
Type physical-quantity-T--type v gm:”?
kwell h
@ ]’
indentor-size ® rockwel |
Type physical-quantity-L--type | ﬁEﬁZiif
rockwell s
kwell
rockwell n
temperature rockwell t
. . @ rockwell w
Type physical-quantity-0--type %

hardness
Type physical-quantity---type J
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Nanomine

NanoMine Curation System x \+

€ ) (O U | nanomine.northwestern.edu:8000/stats_tool/ E1 ¢ Q Search ¥ A wB 9\ 4 ©- # =

NanoMine

Statistical Learning and Analysis Module Tools
Statistical learning and analysis modules include web and downloadable packages that can be used to pre-process and
analyze structure and material property data. Each of the modules will specify required format of input and output data, and

provide a brief introduction of mechanism of the algorithm.

NIBLACK BINARIZATION

Descriptor Characterization is a modular tool that takes

Descriptor Statistical Learning

input from a micrograph image of a microstructure of

material and generate statistical descriptors that can

characterize the structure information. More details to

.
b

- - Frequency
follow.

Descriptor Pre-specification

= Higher Level Reconstruction: DESCRIPTOR CHARACTERIZATION
TB'QG(GISWSIM}__ P
® °|| ip
v T P S— Descriptor Characterization is a modular tool that takes
Lower Level Reconstruction;
’ Ta;’:;cmw 777 Aggregate's geometry input from a micrograph image of a microstructure of
1 material and generate statistical descriptors that can
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Nanomine

207 results

() ©® L180_S6_Maillard_2012 polymer nanocomposite
& PolymerNanocomposite
— ID: L180_S6_Maillard_2012
— & DATA_SOURCE
L @ Citation
© MATERIALS
I: @ Polymer

@ Particle
© PROCESSING
L @ SolutionProcessing
— © CHARACTERIZATION
I: @ Transmission_Electron_Microscopy

@ Atomic_Force_Microscopy
© PROPERTIES
L @ Mechanical

L @ Tensile

t @ TensileModulus
@ ElongationAtBreak

() @ L180_S5_Maillard_2012 polymer nanocomposite
() @ L180_S4_Maillard_2012 polymer nanocomposite
() @ L180_S3_Maillard_2012 polymer nanocomposite
() @ L180_S2_Maillard_2012 polymer nanocomposite
() @ L180_S1_Maillard_2012 polymer nanocomposite

I
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PHAD Protodata

Diffusion Data

Samp

End Member Material Information

Curating

le Information
Sample Id,
Owner
Date of Experiment

Phase name
Crystal structure
Phase Fraction
Composition
Processing

Experimental Procedures

Diffus

ion Annealing Conditions

Collected Data
» Spreadsheet
* Micrograph

Data Curation

Materials Data Curation System

Logout = Dashboard = Help

Home Data Curation Data Exploration Composer

Select Template  Enter Data  View Data

Data Entry
@) Select Template
a Here you can fill in the Materials Data form. Once it is completed, you can go to 'View Data' to
review what you have entered. You won't be able to reach the review page before the document
) Enter Data is valid according to the selected template. From the review page, you will be able to curate the
o data. The 'Save Form' button allows you to save partial data that you may want to edit later. This
will only save a temporary document and won't actually curate data. All grayed elements are
optional. Thus, all elements written in black are required. The document may still be valid with
empty elements. There are no validation on empty fields if no such constraint is defined in the
template. Thus, an empty string of characters may not raise a validation error, but an empty

&) ViewData

number will.

K Clear Fields 8 SaveForm ¥ Download

« 8 DiffusionCouple

« ©Sampleld

e Id
« SampleOwner

o Date

S Material @

o ©Material @
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CALPHAD Protodata

Self Diffusion Resource

http://www.ctcms.nist.gov/~gkl/selfdiffusion.html

e0e I Yahoo Search - We x / [3) Self-Diffusion x ([} Materials DataCur X ' [} Advanced Materiz! X [} NoMaDLabMeta | X | - ABINIT—Abinit X | [} nomad-repository x ' C

& C | ® www.ctcms.nist.gov/~gkl/selfdiffusion.ntml * | =@ o

OVERVIEW  SELF-DIFFUSION  CONTACT ‘

Self-Diffusion Data ;

1 2
"TH.. e
et i)
3 9 10
L E. Ne
i | [
1" 17 18
! ua |" [
— s
23 24 25 26 27 28 29 30 35 36
Cr. Mn_Fe Co Ni Cu 2Zn Br. Kr
e I I 1 IS == 1B 1= | B
41 42 43 44 45 46 47 48 53 54
Nbo Mo Te, Ru Rh Pd Ag L. Xe
b i (R & o e =0 1Y s e |
56 73 74 75 76 77 78 79 80 85 86
Cs |Ba Hi, Ta, W. Re ©Os I, Pt Au Hg At.  Rn
e [ = B lEe 15 B2 1= =2 155 1= =
87 88 104 105 106 107 108 109 10 m 12 17 18
w1Fr,. |Ra RBf_.. Bb Sg_ Bh Hs Mt Ds, Rg  Cn Yus Uuo
223] =) 1267 ) 2 272 ) 1278). 281] 1280) 1268]. 284 1294]
57 58 59 60 61 62 63 64 65 66 Kl
La_Ce Pr, Nd_ Pm_ Sm Eu Gd Tb Dy, Ly,
el [ e (el [ e e = R 13 Fot
89 20 91 92 93 94 95 96 97 98 103
Ac. Th Pa_ YU, Np, Pu Am Cm Bk Cf L.
= e Yo | | o = 5 ) =
1 2 3 4 5 5 7 s 0 10 i 12 17 16
Method Structure | Diffusion Direction Frequency Factor DO (m2/s) Activation Energy Q (kl/mole) Temperature (K) Details Reference Raw data
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CALPHAD Protodata

Method Structure  Diffusion Direction Frequency Factor DO (m2/s) Activation Energy Q (k)/mole) Temperature (K) Details Reference Raw data
 Experime... fcc isotropic 1.710e-04 142.4 729 - 916 26Al. Diffusion coup... T.S. Lundy. J.F. Mur.. MDCS
Experime... fcc isotropic 2.200e-04 144.4 673 - 883 26Al. Dried-on from... M. Beveler. Y. Adda.. MDCS
Experime... fcc isotropic 1.760e-05 126.5 358 - 482 Al. Void shrinkage (... T.E. Volin. R.W. Ball... MDCS
Experime... fcc isotropic 1.370e-05 123.6 515 -770 Al. NMR. SLRT (27A.. R. Messer et al.: Pr. MDCS
First-prin... fcc isotropic 8.510e-04 131.2 654 - 934 DFT (PBEsol) + qua... S.-L. Shang etal.: ... not available
Experime... fcc isotropic 1.000e-05; 9.00e-04* 121.7; 172.8* 515 - 916 Al. NMR. SLRT (27A.. S. Dais. R. Messer. ... not available
CALPHAD fcc isotropic 1.080e-05 126.7 300 - 900 Diffusion mobility m... Y.W. Cui I.: J. P.. not available
CALPHAD fcc isotropic 1.710e-04 142.0 300 - 900 Based on assessme.. A. En m. J. A not available
CALPHAD fcc isotropic 8.233e-05 123.1 300 - 900 No details available L. Zhang. Y. Du: NL.. not available
CALPHAD  hcp 1 c axis 2.380e-05 79.79 300 - 900 Estimation using th... Y.W. Cui I.: J. P.. not available
Method: Experimental 3
P enius Plot(s)
Structure: FCC
12 Direction: Isotropic Q 3
) Author: Lund
. y D = Do exp(&r)
i Year: 1962
14 Q2
1 D D() exp ( ) -+ D exp ( ﬁ )
-16 —

"D = Dy exp(=2) exp(@T40)
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Workflow Tool Integration

Experimental Analysis Groups

()
L I
| EXPERT

INTERMEDIATE EXPERT

Excel formulas Python Scripting
and charts and Matlab

Difficuilties in sharing m
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Workflow Tool Integration

Reproducibility: MS Galaxy
workflow

Workflow Canvas | DSC Experiment

4~ DSC Parser
raw dsc txt

response (xml)

# DSC Glue

Input dataset X
Dinp xml file to edit

output

files to append
#“ MDCS document upload %

Files 1 > files to

append xml file to upload

# DSC Analysis x Files 2 > files to response (txt)
append

txt file to edit
xml_out (xml)
html_response (html)

png_response (png)

MaD



Workflow Tool Integration

Capabilities for MS-Galaxy users

How dn‘ferent Ievels of user can take advantage of galaxy

NAIVE

Store data and
perform analysis

o

o
ea
@

INTERMEDIATE

Design
workflows

EXPERT

Create custom
tools for MS
galaxy
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NoMaD Repository

NoMaD Lab Meta Info x -+

é i) @ | https://nomad-dev.rz-berlin.mpg.de/nomadmetainfo_public/index.html#/public/settings_molec c Q search E A i:{ @ 9 \ A @’ E =

#idiAd:. NOMAD Meta Info @ © #

Search by name or description Select Parent Section Select Abstract Type Select Type

Disable zoom and panning

frame_sequence_external_url .Section
frame_sequence_local_frames_ref
section_frame_sequence
section_method
settings_molecular_dynamics
stress_tensor

stress_tensor_kind

@~bstract Type @concrete vaiue  @Dimension

Reset view

s vttt S section_run section_sampling_method settings_molecular_dynamics
stress_tensor_value

settings_molecular_dynamics direct children:

.settings_barostat
.settings_integrator

.settingsjhermostat
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NoMaD Repository

| http://nomad...D8BFCF36D2AD * |
o b

| € ) O | nomad-repository.eu:8080/search/index.zul;jsessionid=FC27B711A7BFD628B569D8BFCF36D2AD ¢ | (Q search ¥ A NB 9O ud -8B =

To display entries of the NoMaD Repository, select items below and press Search. Complled 8th September 2016

SEARCH Reset search options DOls and references i m Register
i

Selected items are listed and can be deselected here:
[XJAl  [XINi  [x]Cu

Chemical Elements

() Selected elements only

Methodology (NI [Cu |

Code Basis set type Xc treatment

Q Q Q

System type Crystal system

Authors and Comments

Type an author's name or choose from the list: Search in comments:

Q

Open access

MaD



ASM Taxonomy

—@mmo—E)e

— @m0
—@mne

f 12 \

r—(aluminum-unalloyed-ingot)

—(cast-aluminum)@@-

r—(series-lxx.x-pure-aluminum)

—(series-Zxx.x-aluminum-copper)

—(series-3xx.x-aluminum-silicon-plus-co

—(series-4xx.x-aluminum-si|icon)

—(series-Sxx.x-aluminum-magnesium)

—(series—?xx.x-aluminum-zinc)

—(series-8xx.x-a|uminum-tin)

—(series-Qxx.x-aluminum-plus-other-elen

;(wrought-aluminum)(D

¥(unclassified-cast-aluminum)




Closing Remarks

* New Schemas

* Integration
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