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Summer Undergraduate Research Fellowship

When?
- Applications due in February of each year

—  Program runs from late May to early August

Where?
- Gaithersburg, MD or Boulder, CO - US Citizens only

How much?

- ~$500 per week and allowance for lodging and travel

How do | apply/get more info?

- https:/www.nist.gov/summer-undergraduate-research-fellowship-surf/
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https://www.nist.gov/summer-undergraduate-research-fellowship-surf/

Disclaimer

Certain commercial equipment, instruments, materials, vendors, and software are
identified in this talk for example purposes and to foster understanding. Such
identification does not imply recommendation or endorsement by the National
Institute of Standards and Technology, nor does it imply that the materials or
equipment identified are necessarily the best available for the purpose.
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An example EM data lifecycle for an individual user
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An example EM data lifecycle for an individual user

Read, 2010

McMorran,
2011

Idell, 2016
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Leads to UnFAIR data

Edable Accessible nteroperable R
0, A
JORGE- ¥

Wilkinson et al., Scientific Data, 3, 160018, 2016 (link)
Image: Sangya Pundir - CC-BY-SA 4.0

eusaple
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https://en.wikipedia.org/wiki/FAIR_data
https://commons.wikimedia.org/wiki/File:FAIR_data_principles.jpg

The status quo of facility-level EM Data Management (at NIST)
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O Experimental context
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The status quo of facility-level EM Data Management (at NIST)
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The status quo of facility-level EM Data Management (at NIST)
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The status quo of facility-level EM Data Management (at NIST)
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The challenge of contextual data

«“" Ea Sy”
Metadata

(who, what, when, where)
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The challenge of contextual data

«“« Ea Sy”

Metadata

(who, what, when, where)

User
proposal

Why are we
doing the

experiment?

The “Why”

Feedback from
ENEIVS

[ =
-

a

z Instrument

E calibration

a Instrument

E setup y .Feedbac.k .
z uring experimen
E Tool status g €Xp

-

a Sample

a composition Sample prep Follow-up

’ 0

a Reservation experiments

a information

=

a Background Sample )

< documents history Conclusions
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Our Goal - A LIMS for materials microscopy

o o Laboratory
X I Information

Management
o @,

@D
NexusLIMS System
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Our Goal - A LIMS for materials microscopy

Making it simple to capture the
“‘why” of an experiment

Facilitating materials research with
minimal input from the scientist
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How do we accomplish this?

otebook

Scheduler

Instrument

NIST

:Nexus LIMS

<dossier>

XML

</dossier> |

I
Metadata I
interface I
(CDCS) .
1 Collaborators/
A general public
: Linked
1 data I
1
1
Collaboration & I User
Analysis Tools I M)

Data storage
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How do we accomplish this?

otebook

Scheduler

Instrument

NIST

:Nexus LIMS
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Metadata
interface
(CDCs)

</dossier> |

: Linked
1 data
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Analysis Tools

Data storage

Collaborators/
general public

User

desktop PC

—
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1. A schema for materials microscopy - conceptual

* Data is most useful when
intelligently structured

- Allows browsing, querying,
transforming, validating, etc.
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1. A schema for materials microscopy - conceptual

* Data is most useful when
intelligently structured

- Allows browsing, querying,
transforming, validating, etc.

* Structure should be tailored
to context

- What information could a
researcher/manager/auditor
want to see?
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1. A schema for materials microscopy - conceptual

Data is most useful when
intelligently structured

- Allows browsing, querying,
transforming, validating, etc.
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to context
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Schema instance represents
a session on the
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1. A schema for materials microscopy - conceptual

Data is most useful when
intelligently structured

- Allows browsing, querying,
transforming, validating, etc.

Structure should be tailored
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1. A schema for materials microscopy - conceptual

 Datais most useful when
intelligently structured Sample info
- Allows browsing, querying, _
transforming, validating, etc. User/Time Nafne.
+ Instrument Description
X c ,
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1. A schema for materials microscopy - conceptual
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1. A schema for materials microscopy - conceptual

Data is most useful when
intelligently structured

- Allows browsing, querying,
transforming, validating, etc.

Structure should be tailored
to context

Experiment

- What information could a
researcher/manager/auditor
want to see?

Schema instance represents
a session on the
microscope

Sample info

User/Time Name
Instrument Description
Motivation Identifiers
\_ VAN Yy,
\dentifiers Project-level
External notes taken
references by user
\_ J \_ _J

Acquisition
Activities

Experimental setup

* e.Jg. Instrument
mode; aperture
positions, etc.

Datasets

* Links to data files

* Metadata from
images/spectra

* Open-format copy

* Thumbnail/preview

NIST
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1. A schema for materials microscopy - technical

title o
Type xs:token
[ J U - - -
schema:

id o
Type xs:token

- Structu rEd {A/:mique identifier assigned to this J

record.

summary
Type nx:Summary

- Machine readable

A collection of metadata that summarize
the overall use and intent of the experiment.

0.0 Sample
Type nx:Sample

®

— Supports data @ Bosmentl—@

o

Va I id ati O n (d ata A description of an {AAdescrionn of a sample examined in }

experiment using an

this experiment.

instrument in Nexus

integrity) Vioscopy 2 0.~ —

Type nx:Project

A description of a project of which this
Experiment is a part.

<XSs:sC hema> 0.0 acquisitionActivity
Type nx:AcquisitionActivity

A description of a specific group of data acqusition
during this experimental session.

0..c0 NOtes
Type nx:Notes

©]

Largely unformatted notes taken
regarding the current sample

</Xs:schema>
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0..0 experimenter

1. A schema for materials microscopy - technical == .

0..0 collaborator
Type xs:token |

The name of a notable collaborator in
. (the experiment
title o
0..c0 instrument
Type xs:token ©
yp Type nxInstrument |

. o [ @e
e X M L S C h e m a ° The title of this experiment (The instrument used in this experiment

|A collection of

id metadata that

® summarize the

Type xs:token overall use and
intent of the

lexperiment.

reservationStart
Type xs:dateTime

(The start time of this experiment

reservationEnd
Type xs:dateTime |

(The end time of this experiment

motivation
Type xsistring

- Structured

summary
Type nx:Summary

A unigue identifier assigned to this J

- Machine readable

/A prose description of the motivation,
purpose, or other intent behind this
experiment.

at summarize
the overall use and intent of the experiment.

0.0 Sample
Type nx:Sample

®
o

— Supports data @ Bosmentl—@

Va I id ati O n (d ata A description of an {AAdescrionn of a sample examined in }

experiment using an

this experiment.

instrument in Nexus

integrity) Vioscopy 2 0.~ —

Type nx:Project

A description of a project of which this
Experiment is a part.

<xs:schema> 0.0 acquisitionActivity k

Type nx:AcquisitionActivity

A description of a specific group of data acqusition
during this experimental session.

0..c0 NOtes °
Type nx:Notes

Largely unformatted notes taken
regarding the current sample

</Xs:schema>
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1. A schema for materials microscopy - technical == .

0..0 collaborator
Type xs:token |

© @ Attributes
The name of a notable collaborator in
3 id (the experiment
title = =i ©
Type xs:token © — Iype xsstring) 0.0 instrument o
. /An identifier (unique to this document) Type nxInstrument |

. o I Y
e X M L S C h e m a ° The title of this experiment (The instrument used in this experiment

|A collection of

id metadata that
® Dame o summarize the
Type xs:token '—> Type xs:token overall use and

(A collection of - intent of the (The start time of this experiment]
- Structu red A unique identifier assigned to this metadata that Aname for the sample (for display experiment. -
describe a guipcses) reservationEnd o

that identifies the current sample. This
lcan be the sample name if it is unique.

reservationStart
Type xs:dateTime

record. |
Type xs:dateTime |

sample 0..c0 description

examined (]
summary o during an Type xs:token __The end time of this experiment
. g 5
- Machine readable Type meSummary eperiment. T T e

leach occurance can be thought of as a

Type xs:string
|separate paragraph). .

(A/\collecﬁon of metadata that summarize }

of the experiment. (A prose description of the motivation,

0. notes purpose, or other intent behind this

(o]
o sample Type nx:Notes experiment.
.. o [N
Type nx:Sample Largely unformatted notes taken
regarding the current sample

le examined in }

o

- Supports data @
Validation (data A description of an

experiment using an

this experiment.

instrument in Nexus

integrity) Microscopy Lab 0.0 project °
Type nx:Project

A description of a project of which this
Experiment is a part.

<xs:schema> 0.0 acquisitionActivity k

Type nx:AcquisitionActivity

A description of a specific group of data acqusition
during this experimental session.

0..c0 NOtes °
Type nx:Notes

Largely unformatted notes taken
regarding the current sample

</Xs:schema>
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1. A schema for materials microscopy -

XML schema:

- Structured

- Machine readable

- Supports data
validation (data
integrity)

<xs:schema>

</Xs:schema>

= Dxpermentlo— @

A description of an
experiment using an

instrument in Nexus
Microscopy Lab

title o
Type xs:token

The title of this experiment

id o
Type xs:token

{A/:mique identifier assigned to this J

record.

summary
Type nx:Summary

ec

© @ Attributes
id

(o]
g Type xs:string |

An identifier (unique to this document)
that identifies the current sample. This
lcan be the sample name if it is unique.

name o
Type xs:token

P —
A collection of

{K\collecﬁon of metadata that summarize

the overall use and intent of the experiment]

0.0 Sample o
Type nx:Sample

A description of a sample examined in

nical

0. experimenter |

Type xs:token |

(The name of the user running this
experiment.

0..0 collaborator lo

Type xs:token |

The name of a notable collaborator in
(the experiment

0..c0 instrument

_> __3 Summary 0—. I}

|A collection of
metadata that
summarize the
overall use and
intent of the

experiment.

.0 project °
Type nx:Project

Experiment is a part.

0.0 acquisitionActivity o
Type nx:AcquisitionActivity

A description of a specific group of data
during this experimental session.

Bt (A nrame f'or the sample (for display
describe a BUIpOSS
gl « description
examined .| desrip
during an Type xsitoken
SDENMENEERS A description of the sample (where
leach occurance can be thought of as a
|separate paragraph).
0.0 Notes o
Type nx:Notes
Largely unformatted notes taken
regarding the current sample
acqusition }

0..c0 NOtes °
Type nx:Notes

Largely unformatted notes taken
regarding the current sample

e

]
Typg nx:lnstrument/

(The instrument used in this experiment)

reservationStart
Type xs:dateTime

(The start time of this experiment

reservationEnd
Type xs:dateTime |

(The end time of this experiment

motivation
Type xs:string |

/A prose description of the motivation,
purpose, or other intent behind this
experiment.

name }@
Type xs:token ‘

|A name for the project (for display
purposes)

division
Type xs:token

The division ID to which this project
belongs

o
J

group }@
Type xs:token |

A collection of
metadata that
describes a
project to which
lan Experiment
can belong.

The group ID within a division to which
this project belongs

project_id }
Type xsitoken |

The specific project ID within a
research group/division

ref o
Type xs:anyURI |

[An (optional) link to this project in
another database
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1. A schema for materials microscopy - technical == ..

0.0 collaborator lo
Type xs:itoken |

© @ Attributes
The name of a notable collaborator in
3 id (the experiment
title = =i ©
Type xs:token © — Iype xsstring) 0.0 instrument o
. /An identifier (unique to this document) Typg nx:lnstrument/

. o I Y
e X M L S C h e m a ° The title of this experiment (The instrument used in this experiment

|A collection of

id metadata that
® Dame o summarize the
Type xs:token '—> Type xs:token overall use and

that identifies the current sample. This
lcan be the sample name if it is unique.

reservationStart
Type xs:dateTime

record.

(A collection of - intent of the (The start time of this experiment]
- Structu red A unique identifier assigned to this metadata that Aname for the sample (for display experiment. -
describe a guipcses) reservationEnd o

sample Type xs:dateTime:

0.0 description

examined (]
summary o during an Type xs:token __The end time of this experiment
. g L4
- Machine readable Type meSummary eperiment. T T e

leach occurance can be thought of as a
separate paragraph).

Type xs:string |

A collection of metadata that summarize
the overall use and intent of the experiment. (A prose description of the motivation,
purpose, or other intent behind this
experiment.

0.0 Notes

(o]
—_ S d 0.0 5ample I Type nx:Notes
upports data [0 Bxperiment Jo—) Type nxsample e e
regarding the current sample
Va I id ati O n (d ata A description of an {AAdescrionn of a sample examined in }

experiment using an this experiment.

. . instrument in Nexus
Integrity Microscopy Lab 0.0 project X — e
Type nx:Project startTime R Type xsitoken )
— - - - sze xsidateTime, ﬁame for the project (for display }
A description of a project of which this (X dateandGe recorded s e cartor purposes)
[this activity. This can be the time of the d
(creation of the of the first... ivision |
< : > . L ) o
xs:schema .00 acquisitionActivity o ‘;‘i Acquisiionciivity samplelD | Type xsitoken |
5 R A [A collection of metadata Type xsitoken
Type nx:AcquisitionActivity ihat desciibe 3 pedific — The division ID to which this project
e v of s scqiion sty This belones
'data acqusition luring the Experiment. .
should match a value of the id
during this experimental session. lattribute.

. ° group }@

Type xs:token |

t @o setup lo
w hotes ¢ A collection of
0. ® (e wosetup it The group ID within a division to which
Type nx:Notes Metadata describing the set-up of the Hethes this project belongs
linstrument during the current BFaiact T which
|Acqusition Activity. T )
Largely unformatted notes taken an Experiment project_id |
regarding the current sample 0.0 NOtes lo can belong. Type xs:tokenj
Type nx:Notes | T~
(Largely unformatted notes taken [Tﬂhe spectiicprolectiDwitning }
regarding the current Acqusition research group/division
|Activity =
. re
</Xs:schema> 0. (B ] =
Type nx:Dataset ype xs:anyURI
(A file or named set of files that was. [An (optional) link to this project in
lacquired during the current Acqusition another database
|Activity.

MATERIAL MEASUREMENT LABORATORY




1. A schema for materials microscopy - technical

e XML schema:

- Structured

- Machine readable

- Supports data
validation (data
integrity)

<xs:schema>

</Xs:schema>

= Dxpermentlo— @

title o
Type xs:token (]

The title of this experiment

id o
Type xs:token

P —
A collection of

A unique identifier assigned to this metadata that
record. describe a
sample
examined
B during an
lexperiment.

A collection of metadata that summarize
the overall use and intent of the experiment.

0.0 Sample o
Type nx:Sample

{AAdescrionn of a sample examined in }

this experiment.

0.0 project °
Type nx:Project

A description of a project of which this
Experiment is a part.

© @ Attributes
id
(o]
Type xs:string |

An identifier (unique to this document)
that identifies the current sample. This
lcan be the sample name if it is unique.

name o
Type xs:token

(A name for the sample (for display
purposes)

0.0 description
Type xsitoken

A description of the sample (where
leach occurance can be thought of as a
|separate paragraph).

0.0 Notes o
Type nx:Notes

Largely unformatted notes taken
regarding the current sample

® (0 Attributes

startTime
Type xsidateTime

this activity. This can be the time of the

(A date and time recorded as the start of
[creation of the of the first...

—©® @ Attributes

name °

Type x ng
[The name given to the dataset]
location

]

Type x ng
A directory path or URL indicating the
location where the dataset is stored

format
]

Type xs:string

A string (can be a MIME type)
indicating the format of the dataset

Type nx:AcquisitionActivity

0..c0 acquisitionActivity / [3 AcquisitionActivity Je T ]
® — o
Type xs:token

P °

(A collection of metadata

that describe a specific

lgroup of acquired data (The identifier for the sample that was
[K\descripﬁon of a specific group of data acqusition (during the Experiment. lpaetiofihisacauistion activily Sl
d

uring this experimental session.

0..c0 NOtes °
Type nx:Notes

Largely unformatted notes taken
regarding the current sample

Ishould match a value of the id
attribute.

@)e setup lo
Type nx:Setup
Metadata describing the set-up of the
finstrument during the current
|Acqusition Activity.
0.0 NOtes o
Type nxNotes |

Largely unformatted notes taken

0.0 dataset lo
Type nxDataset
(A file or named set of files that was
lacquired during the current Acqusition
|Activity.

(e.g. TIFF, DICOM, Excel).

0..0 description
Type xs:string

®

A description of the dataset (where
each occurance can be thought of as a
separate paragraph).

0..0 preview
Type xs:string

©

URL or string path to a preview
rendering (thumbnail) of the data in the
dataset.

0.0 meta
Type nx:Parameter

@

|An arbitrary metadatum with a name and a
(value unique to this dataset
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How do we accomplish this?

I
Metadata 1
Notebook interface 1
(CDCS) I
<dossier> I Collaborators/
eneral public
XML A SR
= : Linked
1 data |
Scheduler 1
' U
: Collaboration & ser
</dossier> |
] Analysis Tools P\ desktop PC )
\:\}
Data storage
Instrument Raw data !
v 4
W e o o o o o e e DS O D D B B EE B B EE EE BN BN EE B EE EE Em Em = =
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2. Harvesting and extracting metadata

HyperSpy

~{/multi-dimensional data analysis

Instrument
\_ )

Instrument and image/spectral metadata
from central file storage
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2. Harvesting and extracting metadata

Calendar

Browse ents  Calendar

NIST Electron Microscopy Nexus » Nexus Calendar » Overlays

Main Calendar for Nexus ket Tags®
‘ 2019 ,
+) (4 July, 2019
Bn o Feb Mar
bitle Lo et Sunday Manday Tuesday Wednesday Thursday Friday Saturday
W | Ag S 0 i 2 3 n s
L oy s JEOL SERVICE
Todayis once, v 5 - croe xa0d || 1. choe xo0d6_ 5100 am Husirao 5:00 am Aaron
9:00 am Aaron 9:30 am Huairuo | 10:00 am Ambrozik x 11:00 am Huairuo
¥ Calendars in View 1 more item 3 more items 1 more item
Nexus Calendar 7 s 5 10 1 12 13
= JEOL SERVICE 12100 am Mark Stoud| 12:00 am Stoudt x50 12:00 am EBSD on Hi | 12:00 am maureen x-
a : : sell 57 : ;
8:00 am mareen x-€ 9:00 am \ Oleshko x4 3:00 am EBSD on HS| 3:00 pm Lee x5773 | 8:00 am Service
FEl Titan TEM
J S mare items 3 more items 4 more itzms 1 more item 2 more items
S0 14 15 15 17 18 15 20
Philips CM30 T TGt
Phillps EM400 Herzing H. Choe x8046 maureen %6170
Quanta200 1:00 pm EBSD Data || 10:00 am V.Oleshko §[9:00 am Katz x6025 H. Choe xB046
e 1 more item 1 more item 3 more items 3 more items
- 21 2 ) 2 25 26 27
FEL HeliosDB
L = maureen x-6170 E190725-AAC-001
e S H. Choe xB046 H. Choe x6046 H. Choe 8046 | 9:00 am Husiruo maureen x-6170
1:00 pm Carl Simon, |9:00 am Huairuo | 9:00 am Huairo | 2:00 pm Katz x6023 || _H. Choe xB046

~ ‘ et 2 mare items 1 more item 2 more items 4 more items
28 29 30 31 T 2 3

Nexus Calendar

maureen x-6170 Huairuo Stoudt x6025 (B-133) Huairuo
Nexus Users
5:00 am Aaron Huairuo Herzing 5:00 am Igor
Ll LR 10:00 am Katz 6029 H. Choe x8046 | 11:00 am Huairuo | 9:00 am Huairuo
Calibration 1 more item 4 more items

Punlication

User and session information from SharePoint calendar
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2. Harvesting and extracting metadata

\Notebook P

Users' freeform and/or structured notes
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2. Harvesting and extracting metadata

<?xml version= encoding= >
1-stylesheet type href=
nx:Experiment xmlns
mln i

11-13</dateSe
userSearched

>FEITitanTEMEvent nstrument>

Notebook e

SED-MMF/_vti_bii

to find us some mar
] p - ampleDetai

Scheduler / /msed/MSED-MMF/_vti_bin/Li
Y e

ctivity seqno
018-11-13T13

( \ mple f81d3518-10af

nami
<param name=
<param
<param
param
<param name=

| Instrument | XML Record/“Dossier”
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How do we accomplish this?

= NexusLIMS

________________ -
A Y
|
Metadata 1
Notebook interface < 1
— (CDCS) I A
<dossier> I Collaborators/
eneral public
(— XML A g p
= : Linked
1 data |
Scheduler 1
1
</dossier> || Collaboration & I des}(JtS(;eg bC
1

2y
Analysis Tools \ )
é I\}
Data storage
Instrument Raw data !
‘ 7’
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3. Providing an interface for users

Once the records are built:

* Organize, curate, and display using
CDCS - the Configurable Data
Curation System

<dossier> <xsl:style> <html>
XML E HTML S
</dossier> || </xsl:style> </html> f}

Dima, A., Bhaskarla, S., Becker, C. et al. JOM (2016) 68: 2053.
https://doi.org/10.1007/s11837-016-2000-4
https:/www.nist.gov/itl/ssd/information-systems-group/configurable-data-curation-system-cdcs/about-cdcs
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3. Providing an interface for users

CDCS

[ Katz x6029
“ ,’ Navigation
. D Katz, Michael B. (Fed)
CDCS used as the ackbone
Activity 1 Motivation
Mode: TEM up SA Trying to find us some martensite!
ZoomImage
Instrument: FEmmT EMEvents
Activity 2 Date: 2018-1:

2.0 Mode: TEM up SA

Zoom Diffaction
<xsl:tenplate ‘Experinent” >
a-- 55 styling Activity 5 Acq ion Activity 1
i <styles [145 lines] Mode: TEM uP SA TEM uP SA Zoom Image
ched>201 Zoom Image (Qriginal Data - placeholder)
earch <l = Main Generation of the Page = -

e <htal id="htn_vrapper’> i

Activity 6 Activity Parameters =

Mode: TEM uP SA
Zaom Diffraction

Start Time: 09 00.00
End Time: 16:00:00
Session ID: 470

xslistylesheet xslktemplate html body div Activity 3 S i informisiion
1 [<7xnl version="1.0" encoding="UTF-8"?> Mode: TEM uP SA s
29 |<xsl:stylesheet xnlns:xsl="http: //ww.v3.0rg/1999/XSL/Transforn" Zaom Image
3 xmlns:xs="http://www.w3.0rg/2001/XM Schema" ISimD'E Name| |
xnlns:nx="https: //data.nist.gov/0d/dn/nexus fexperiment/vl.0" Activity 4 [Sample ID [f81d3518-10af-4fab-9bd3- |
st |Deseription |

<I-- Execute showButtonOnscroll() whenever page is scrolled to have the button which jumps back to the

Mode: TEM uP SA

<body *showButtonnscroll ()*> e to e ey
<1-- add sidebar to the page --> Setu
K <div *sidenav* i
ks <i-- Include sidebar headin Rty
plonce <41 ot etae: 2ept:padting-Left:10px;" Mode: TEM up S
office Navigation Zoom Image:
</h1>
<a hrei-"#{generate-1 d(experinent /event)}" >Sunmary</a> Activity 8
/= Mode: TEM up S
<t Procedurally genrate uniqs 10 nabers which relate each scquisition vent o its positi
the vebpage such thst 1t vill jurp there vhen the Link 1s clicked - ) ter Drift_Tube Q
_ ostfor-ead acquisitiondctivity'> Activity 9 2
/startTin link* »2{generate- 1d((urrem())) Mode: TEM up SA - el
T16:00:00</endTime: Acnmy <xsl:value-o Zoom Image St -0.0
//share..nist.gov/sites/NNL/Di WSED- ti_bin/ListDa iterTotal_Energy_Loss 0.0
oteetode: oxslivalue of *setup/param(gnane="Hade' 1" /></div> (Gun_Len=_No 3
<i-- Add a horizontal ine to separate sections in the sidebar --> Gun Narne: FEG HT 300
<hr/> image_Shift_x 0
9682</startTime> </xsLifor-gach> image_Shift y .0
sampleID: </div= indicated_Magnification| 13000.0
v - x EM uP SA Zoom Image|
paran> - befine ‘site title for the page --» (Obj_Strength 7.685
i LTS Microscopy. orsLivatumof “event /title’ /></title [STEM_Camera_Length (0.0
; Spot
paran: < Create flaating bution in GoTEen righT which Junps 19 e 199 of e page e clicked - _ _
<bu((un "to_top_button” “Top" “toTop () "> |Stage_Position_phi 0
am Stage_Position_theta _|1.85
aram name= >4400</param: ‘/h““ﬂ"> |Voltage 00000.0

XSL Transformation

HTML Output
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Summary

* We have developed NexusLIMS

- A system to automatically harvest experimental metadata and context to
create records of individual microscopy sessions

* Based on structured data and XML transformations
— Allows us to valid data structure using a schema

- Transform from raw data to useful display

* Using NIST’s CDCS as key infrastructure

- Leveraging existing systems to accelerate materials knowledge
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Where are we headed?

* [nitial deployment of NexusLIMS
— Gathering feedback from users and tailoring to needs

— Tweaking of schema and display; expanding to more tools
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Where are we headed?

* [nitial deployment of NexusLIMS
— Gathering feedback from users and tailoring to needs

— Tweaking of schema and display; expanding to more tools

* Using NexusLIMS to enable research

— Cloud-based analysis tools - close to the data

- e.g. Machine learning and predictive analysis using large volumes of
structured microscopy data
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Thank you!
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CDCS as the LIMS backbone

Materials Data Curation System

Materials Data Curator

This system allows for the curation of Material Data in a
repository using predefined templates.

This is being developed at the National Institute of Standards
and Technology and is made available to solicit comments
from the Material Science community. Please do not enter
any proprietary data into this system

Available Options

All Options »

v Curate your Materials Data
Click here to select a form template and then fill out the
corresponding form._

Explore the repository

Click here to search for Materials Data in the repository
using flexible queries.

»  Compose a template

Click here to compose your own template

yard Help

Materials Innovation
Infrastructure

Most Recent Templates Browse All »

WebFF-WaterModel-Rigid-25SEPT18 | WebFF-FF-WaterModel-

Flattened xsd

Test-Strength | Strengthmodel_3.xsd

EOS-Data | EOS_Data.xsd

example | mod demo diffusion xsd

Paolymer-AM | Polymer-AM3 xsd

Test-Strength | strength model2 xsd

Palymer-AM | Polymer-AM2 xsd

Data Entry

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 is valid
according to the selected template. From the review page, you will be able to curate the 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 number will.

ki Clear Fields B Save Form 4 Download
+ & collection

« Name [<]

o @ ldentifier @ @
« Keyword 08

« @ Description @ @
« @Date @ @
« BAccess @ @
« B Associated Persons, Organizations, and Resources @
@
@
+]
o @ Attribute @ @

« Comment @8

« @ Digital Artifact (e g dataset, image) @ @
« @ Subcollection @ @
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The “Dossier”

What we propose: creating an electron microscopy session dossier

Dossier- “a collection or file of documents on the same subject, especially a
complete file containing detailed information about a person or topic”

The Electron Microscopy Dossier:
» A high-level summary view of the microscopy session
e Reunites an electron microscopy sessions’ data and context within a
structured data model
e Minimal researcher intervention
e Records are automatically generated using Python scripts
e Yet, researcher has the freedom to correct records if they are wrong.
e Each session can be represented by a single XML record

We are using XML because:
e Structured
e Machine readable
e Supports data validation (data integrity)
e XSL transformations enable creation of human readable records
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