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NANDHUB .TEI'DAY 1S
".‘35l:l DO0O ANNUAL LISER
INTERNATIEI

370+ Slmulatlon Tools
4700+ Other Resources

4/ /. 3000+ Online Presentations
| /1 540+ Teaching Materlals
"' f/f’;’ ' i $7 ik ,

» -
At No Cost nanohub org
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http://nanohub.org

DID

Create the ‘Science”
Create | Enforce Coding Standards
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DI

Harvested the “Science”

" Generated an Audience

Helped People Explore Simulations in Interesting
(Enabled Uncertalnty Quantlf‘ cation)
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A DATA ACTIVITY SPECTRUM

(Standardize &)
Store
(& “Publish”)

Copyright 2015 Michael G. Zentner



A DATA ACTIVITY SPECTRUM

Process

Copyright 2015 Michael G. Zentner ;



A DATA ACTIVITY SPECTRUM

S=exea i?“'.::: 8 453

/.

%2"

Process Answer

Cannot plan for every question...
Must let the human intervene...
Stored data not necessarily in best form to answer questions...
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STORAGE VS QQUESTIONS
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STORAGE VS QUESTIONS
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STORAGE VS QUESTIONS

Copyright 2015 Michael G. Zentner



A DATA ACTIVITY SPECTRUM

Interactive Visualization

& Exploration === ek
#polmulation

’C-n'
[

Process Answer
* Combination
Cannot plan for every question... (e.g. LD50 data)

Must let the human intervene...
Stored data not necessarily in best form to answer questions... O‘%‘%@
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A DATA ACTIVITY SPECTRUM

B |
\
v A d ,

se vy’
Analyze 00 o

Cannot plan for every question...
Must let the human intervene...
Stored data not necessarily in best form to answer questions...
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A DATA ACTIVITY SPECTRUM

(Standardize &)
Store
(& “Publish”)
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MORE THAN ONE GLOBAL DATA
STORE, FORMAT, EVEN SHAPE
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MORE THAN ONE GLOBAL DATA
STORE, FORMAT, EVEN SHAPE
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DENSE DATA

Within Your Experiment, Your Knowledge is Somewhat Complete
(in your home you know what you own)

Sphere: Gold

Medium: Water

Graph type: | Cext/Csca/Cabs v. wavelength

Scattering angle =0

Wavelength | Ref Index (real) | Ref Index (imaginary) | Cext Csca Cabs
400 1.087871431 1.446879408 | 2.04E-15 | 1.23E-16 | 1.92E-15
401 1.087514072 1.447303652 | 2.09E-15 | 1.33E-16 | 1.96E-15
402 1.087156632 1447727993 | 2.09E-15 | 1.31E-16 | 1.95E-15
403 1.08679913 1.448152407 | 2.08E-15 | 1.30E-16 | 1.95E-15
404 | 1.086441546 1.448576918 | 2.07E-15 | 1.29E-16 | 1.95E-15 Dense
405 1.086083131 1.449000474 | 2.07E-15 | 1.28E-16 | 1.94E-15
406 1.085723491 1.449422573 | 2.06E-15 | 1.27E-16 | 1.94E-15
407 1.085363769 1.449844767 | 2.06E-15 | 1.26E-16 | 1.93E-15
408 1.085003987 1.450267031 | 2.05E-15 | 1.24E-16 | 1.93E-15
409 1.084644123 1.450689391 | 2.05E-15 | 1.23E-16 | 1.93E-15

Copyright 2015 Michael G. Zentner



(SOMEWHAT) SPARSE DATA

In Your Immediate Community, Knowledge is Less Complete
(you know many of the things your neighbors own)

Liver Uptake Brain Uptake

Sphere: Gold
Medium: Water
Graph type: | Cext/Csca/Cabs v. wavelength
Gold Scattering angle =0
Wavelength | Ref Index (real) | Ref Index (imaginary) | Cext Csca Cabs
400 1.087871431 1.446879408 | 2.04E-15 | 1.23E-16 | 1.92E-15
401 1.087514072 1.447303652 | 2.09E-15 | 1.33E-16 | 1.96E-15
402 1.087156632 1.447727993 | 2.09E-15 | 1.31E-16 | 1.95E-15
403 1.08679913 1.448152407 | 2.08E-15 | 1.30E-16 | 1.95E-15
404 1.086441546 1.448576918 | 2.07E-15 | 1.29E-16 | 1.95E-15
405 1.086083131 1.449000474 | 2.07E-15 | 1.28E-16 | 1.94E-15
406 1.085723491 1.449422573 | 2.06E-15 | 1.27E-16 | 1.94E-15
407 1.085363769 1.449844767 | 2.06E-15 | 1.26E-16 | 1.93E-15
408 1.085003987 1.450267031 | 2.05E-15 | 1.24E-16 | 1.93E-15
409 1.084644123 1.450689391 | 2.05E-15 | 1.23E-16 | 1.93E-15
Sphere: Gold
Medium: Water
Graph type: | Cext/Csca/Cabs v. wavelength
Scattering angle =0
Wavelength | Ref Index (real) | Ref Index (imaginary) | Cext Csca Cabs
. 400 1.087871431 1.446879408 | 2.04E-15 | 1.23E-16 | 1.92E-15
Sllver 401 1.087514072 1.447303652 | 2.09E-15 | 1.33E-16 | 1.96E-15
402 1.087156632 1.447727993 | 2.09E-15 [ 1.31E-16 | 1.95E-15
403 1.08679913 1.448152407 | 2.08E-15 | 1.30E-16 | 1.95E-15 ‘
404 1.086441546 1.448576918 | 2.07E-15 | 1.29E-16 | 1.95E-15
405 1.086083131 1.449000474 | 2.07E-15 | 1.28E-16 | 1.94E-15
406 1.085723491 1.449422573 | 2.06E-15 | 1.27E-16 | 1.94E-15
407 1.085363769 1.449844767 | 2.06E-15 | 1.26E-16 | 1.93E-15
408 1.085003987 1.450267031 | 2.05E-15 | 1.24E-16 | 1.93E-15
409 1.084644123 1.450689391 | 2.05E-15- 1.23E-1
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(MORE) SPARSE DATA

In Your Extended Community, Knowledge is Less Complete
(you know many of the things your neighbors own)

etc... Environmental Measurements Biological Measurements
Gold

Silver

etc...
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(VERY) SPARSE DATA

In A Wide Community, Knowledge is Very Incomplete
(you don’t know what most people on earth own)

Electrical - Environmental - Medical - Physical - Financial - Interfacial - etc...
Wide il ﬁﬂ

Variety
of

Materials
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KNOWLEDGE VS UNIVERSE

The more we have, the less we know...

- Amount of Data - Size of Universe

Knowledge Gap

Copyright 2015 Michael G. Zentner ;



THE TROUBLE WITH TABLES...

Dense tables are Sparse tables are
wonderful for sort, terrible for sort,
search, and filtration search, and filtration

RunMetaData | Inputs | Outputs |

User[Time [ Tool et 1, |1, 1 etc | 0,[ 0, O [etc
o

5ok
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EXPLORATION

| RunMetaData | Inputs | Outputs

I i e VYV B EA C A S
---- HENN
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EXPLORATION

How do we effectively
explore a sparse data
landscape?




IDENT: PARTNERSHIP WITH
NANOMATERIAL REGISTRY

& Navigation Tool
Interactive Data Exploration J

for Nano Technology

Jse columns Custom column

Copyright 2015 Michael G. Zentner



IDENT
COLUMN POPULATION LOOKAHEAD

Nothing selected Use columns Custom column

ALDSLUIDAIILE .dS> d 1TUliCLavuln Ul o0l vVELNIL
Absorbance:as a function of Time

pH

Size:as a function of Light Exposure

Size:as a function of Temperature

Bar Length Indicates
specific Surface Ares Amount of Non-Nulli Dat;a

Bulk Density (g/cm*3)

oretic Mobility

Zeta Potential (mV)

Copyright 2015 Michael G. Zentner



IDENT
COLUMN OF INTEREST SELECTION

Nothing selected v Use columns Custom column

288 total rows — Edit filters Table Of ChOSEﬂ data

Mean Diameter (nm) Mean Hydrodynamic Diameter (nm) DisplayName
Ag <:>
7.2 Ag NP
20. Ag NP
29 . Ag NP
43. - Ag NP
41. . Ag NP
49, - Ag NP
93. : Ag NP
57. . Ag NP
8.2 Ag NP
19.2 Ag NP
Nanomaterials Registry Dataset .

Visualize Content

Add a visualization

Copyright 2015 Michael G. Zentner



IDENT
VISUALIZATION OF CONTENT

. Before we take another
. step, we know what we
L will find.

20

10

0
33.39 79.79

Mean Hydrodynamic Diameter (nm) = Show column

v Buckets: Math.sgrt(count)

B Bar graph €2
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IDENT
VISUALIZATION OF CONTENT

8 unique sets of other columns

72

Population of
materials

~
E
o
s
.
QL
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Q
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S
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o
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Mean Diameter (nm) - Show columns

Bar graph N7
SeeP ’ Density estimation €2
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IDENT
VISUALIZATION OF KNOWLEDGE

21 unique sets of other columns

Materials W3ith only
mechanistic end point studies

1
Materials with mechanistic

and other end point studies
1

'Materials with no

1mechanistic end

point studies

7))
.
=
S—
O
oo
©
| —
wl
Q
o
.
7))
o r—
-
g}
e
O
Q
=

End Point Count a Show columns

Bar graph N7
SveP ’ Density estimation €2 Density estimation €2
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THE STUuDY OF HOwW PEOPLE
STUDY DATA
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THE STUuDY OF HOwW PEOPLE
STUDY DATA

Small Digressions
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THE STUuDY OF HOwW PEOPLE
STUDY DATA

Small Digressions New Directions
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THE STUDY OF HOW PEOPLE
STUDY DATA

Small Di

New Directions

Copyright 2015 Michael G. Zentner ;



THE STUuDY OF HOwW PEOPLE
STUDY DATA

Small D) New Drecton‘l

Ne lds Valalals
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W'HAT WE 'WAN DO

. Prowde Interestlng Ways to Explore
Provide Lensmg Capability to Help People Com

Study How,People Study Data (social connectlo,
i e, __Find More Data Partners |

2 \ -
f g » BTl TRy SO0 & i
" ) ) . "‘ .—"Qg

NOT become the master rep05|tory,}of daté or ontologi

Data

. ?Jf

-~ -
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