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History: The RRUFF Project

rruff.info © th ) (4] ’/
+

RRUFF Home | UA Mineralogy | Caltech Mineralogy | The IMA Mineral List | Login

N

Search Sample Data Search References About RRUFF Contact Us
Goudeyite R060268

Name: Goudeyite
RRUFF ID: R060268

Ideal Chemistry: CUZ+6A|(A504)3(0H)6-3H20

The RRUFF Project houses spectra and information
about nearly every naturally occurring mineral on
earth.

Locality: Copper Stope, Majuba Hill mine, Pershing County, Nevada, USA

Source: Michael Scott S100173 [view label]

Owner: RRUFF

Description: Green acicular crystals in spherical aggregates

Status: The identification of this mineral has been confirmed only by X-ray diffraction

Mineral Group: [ Mixite (10) ]
- Q0O < [ ® * rruff.info C ] o

RUF &

RRUFF Home | UA Mineralogy | Caltech Mineralogy | The IMA Mineral List | Login

Over 400MM hits to the database since its inception
in 2004.

RRUFF ID: R060268.2

Sample Description: Microprobe Frag
Search Sample Data Search References About RRUFF Contact Us

Welcome to the RRUFF Project website containing an integrated database of Raman
spectra, X-ray diffraction and chemistry data for minerals.

RAM Search RRUFF Sample Data

We b — b aS e d i n te rfaC e . E asy to S e a rC h u S i n g G O O g | e RRUFF ID: [ R0O60268 * Enter search criteria or leave all the fields blank to retrieve all available data.
Sample Description: Unoriented Raman on the primar] Mineral: | lookup

or its internal search. T oirection]

Chemistry Excludes: |

To download sample data,

please select a specific General:

orientation angle. Sort By: | Names 4) [asc |4

Easy to connect with - many applications directly j ] (] coomon

Terms and Conditions

Intensity

download spectra and data for use in real time.

Custom programmed for this data. Expensive to - e X a8

Bultfonteinite Metatorbernite Goudeyite Inesite

modify what it can store. T |

The RRUFF™ Project is creating 2 complete set of high quality spectral data from well
BROAD SCAN W characterized minerals and is developing the technology to share this information with the
world. Our collected data provides a standard for mineralogists, geoscientists, gemologists and
RRUFF ID: R0O60268 the general public for the identification of minerals both on earth and for planetary exploration.

Many scientists have requested a “copy” to store Wevelrgen, (5T

Sample Description: Unoriented Raman on the primary

. Instrument settings: Thermo Almega XR 532nm @ 10(
their data. e

‘2l Raman Data (RAW) $o0]
RRUFF File

Can we abstract it to store and plot nearly any data?

Intensity
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Wave Numbers (cm-1)




Data Management System

 Bob Downs (University of Arizona) and
David Blake (NASA Ames) conceived the
idea of abstracting the RRUFF database so
that other researchers could organize and
share their research data.

* Inspired by Wordpress - shown that simple WORDPRESS

content publication tools result in an
explosion of new material.

 Wikipedia and the WikiMedia Foundation -
our goal Is to create the software and
provide it free so that anyone can create a

database and put it online. \\'\N :
pat=
* Tailored for publishing and archiving WIKIPEDIA

research data. The Free Encyclopedia



Project Plan

* Project broken into two phases:
 Phase 1: Use-case pilot

e Determine if we can make a tool that fits into a researcher’s workflow rather than an
additional task that comes when the work is complete.

e Currently in progress

 Phase 2: sSemantic web integration/General release
* Develop tools to map data to ontologies, allow ontology-based data creation, RDFa, etc.
* Citation and snapshot-based archiving system.

e Focus of Q2-Q4 2016



Market and Objective

* Target the long tail of research data that fall outside of larger initiatives.
* Accessible to individual researchers or small teams.
* Runs on a standard LAMP (Linux, Apache, MySQL, PHP) server.
* Hosted service or host themselves to provide options when there are ownership Issues.
* Doesn'’t require a specialist or significant training to run,

 Determine what types of data we would be able to support with a simple, web-based tool (spectra, sample collection data,
site data, etc.)

* Help researchers organize their data from collection through analysis and finally to preservation.
* Provide a complete audit trail and provenance chain: raw data through to presented analysis.

e Facilitate sharing and re-use by easing mapping to metadata standards, ontologies and providing semantic searches
across databases. (Phase 2)

* Archiving of data snapshots/releases within the system and publishing of snapshots to third party repositories. (Phase 2)



ODR Data Publisher: Phase 1 State

 Conceptis to create a simple tool
allowing researchers to publish anad

CO|

aborate for the full life cycle of

thelr research.

e Digital laboratory notebook.

and onl

Collaborative posting of data sets

ne discussion before final

oublication.

o Selective/embargoed publication of
data sets.

Edit DataRecord

Created by: Alex Pires on 2014-06-11 11:06:03 (UTC-5) Last Modified by: nate @opendatarepository.org on 2015-01-20 04:01:42 (UTC-5)
Return to Search Results Next M
Record 2 of 21784

4 Previous

Browse Search Results

Search Result » UAMM-Samples

Image

Class of object

Mineral

UAMM ID

2

Name Ideal Chemistry
Linarite PbCu2+(S04)(0OH)2

Mineral variety Associated Minerals

Malachite, Anglesite

Quality Type sample
Display

No Images Found Locality

Mammoth Mine, Mammoth District, Tiger, Pinal County, Arizona, USA

Museum Label Locality

Revised locality when required.

Locality Notes

w
)
@

Dashboard

nate @opendatarepository.org

Display Records - UAMM-Samples

10 records found. Show: 10 25 50 100 Records per page

w Page 1 of 1 1

UAMM ID Name
200 Gold
Locality

Deo Gratias Mine, Cienega District, Sonora, Mexico

Acquisition Source Weight (g)

Fletcher Haskell 62

Description
Placer Gold in Quartz.

Image UAMM ID Name
201 Gold

Locality

Deo Gratias Mine, Cienega District, Sonora, Mexico

Acquisition Source Weight (g)

Fletcher Haskell 3

Logout

Edit

Edit

b



Features

Form designer allows quick creation of data
structures for searching and display.

Interface allows a basic web user to create a
database and begin uploading data.

Plugin architecture allows rapid development of
customizations such as complex graphing
capabillity, tabular data, etc.

Fully encrypted file management system with
public/private settings for all data.

Dashboard to view data stats and database
activity.

Linking of databases to allow re-use of data
across databases..

Dashboard Search

hange in number of Datarecords over last 6 weeks

UAMM-
Samples
72 created l-lll
377 modified

UAMM-
Documents
17 created
43 modified

UAMM-
References
0 created
0 modified

MetriPhé
0 creal
0 modil

MED-
References
3 created . __
3 modified

Reference
0 created
0 modified

Planetary
Materials
Database
0 created
0 modified

Dashboard Search Nate Stone Logout
Created by: Barbara Lafuente on 2015-01-28 07:01:08 (UTC-5) Last Modified by: Barbara Lafuente on 2015-02-11 01:02:01 (UTC-5]
Edit DataRecord 4(Previous Return to Search Results Next pp
Browse Search Results Record 1 of 8
Search Result» CheMin

Gallery of images Sample/calibration name

Rocknest (4th Scoop)

Mars Area Location

Scoop 1

Scoop 2~ ;m 66 From Bradbury Landing to Glenelg Intrigue

s:

Scoop 5 - Sol Sol/s Aprox. site coordinates Analysis number
74 4.59°S 137.44°E 1

Rocl
[ Wind Drift

CheMin cell Type of analysis
1a Kapton Scoop
Description

Curiosity spent sols 57 to 100 at this location collecting and processing five scoops of loose, unconsolidated materials extracted from an aeolian sand shadow. Scoops 1 and 2 were
processed by CHIMRA and discarded to reduce any terrestrial organic contamination that may have remained after a thorough cleaning on Earth and to coat and passivate the interior
surfaces of the collection device with Mars dust. Portions (40 to 50 mg) of scoops 3 and 4 were delivered to the Chemistry and Mineralogy (CheMin) instrument

XRD
Scoop 4th

Analysis name Product_ID
Scoop 4th CMA_404470826RDA00790050104CH11503P1

Start_Time Spacecraft_Clock_Start_Count
2012-10-25T21:03:42.206 404470826.52111

Description

This table contains diffraction-all K-alpha diffraction data for the fourth scooped soil sample from the Rocknest target, analyzed in CheMin cell number 1a (Kapton window). The table
represents results from sequences uploaded from sol00077 to s0l00088, including 6,840 individual 10-second frames in 38 minor frames of 180 individual 10-second frames. CCD
temperatures during data collection were ~-50 degrees centigrade. Column 1 of the table lists 2-theta from 3.00 to 51.95 degrees cobalt K-alpha, in increments of 0.05 degrees (980
entries). Column 2 lists the intensity of the diffraction for each 2-theta value in column 1

2D XRD

2D XRD pattern
Rocknest_Scoop4_16bit_NoSpots.txt 33}

List of frames and sols

EDA Minor Frames

RDA

cma_404470826rda00790050104ch11503p1.Ibl.pdf r"

CMA_404470826RDA00790050104CH11503P  XRD data files Charts Switch to Dynamic Charts

XRD_Frame_ID

CMA_404470826RDA00790050104CH11503P1 CMA_404470826RDA00790050104CH11503P1

Frame Graph File

Counts

cma_404470826rda00790050104ch11503p1.csv

2Th Degrees

XRF
Scoop 4th
Analysis Name Product_ID
Scoop 4th CMA_404655589RE100810050104CH12060P1

Start_Time Spacecraft_Clock_Start_Count

2012-10-28T00:23:06.475 404655589.22996

Description

This table contains energy-single fluorescence data for the fourth scooped soil sample from the Rocknest target, analyzed in CheMin cell number 1a (Kapton window). The six minor
frames of best data quality from so0l00077 to sol00088 were selected, including 1,080 individual 10-second frames in the 6 minor frames of 180 individual 10-second frames each. CCD
temperatures during data collection were ~-50 degrees centigrade. Column 1 of the table energy in keV converted from digital number (DN) using a conversion factor of 135.0181

DN/keV, based on position of the 6.925 keV Co K-alpha peak at DN 935. Results are listed from DN 51 to 1400 (0.37773 to 10.36898 keV), 1350 entries. Column 2 lists the intensity of
the diffraction for each value of keV in column 1

EE1 Minor Frames

PDS - RE file

cma_404655589re100810050104ch12060p1.Ibl.pdf f"'

CMA_404655589RE100810050104CH12060P°  XRF data files Charts Switch to Dynamic Charts

XRF_Frame_ID

CMA_404655589RE100810050104CH12060P1 CMA_404655589RE100810050104CH12060P1

RE Graph File

Counts

cma_404655589re100810050104ch12060p1.csv

Mineral Abundances
Scoop 4th
Analysis Name Product_ID
Scoop 4th CMA_404470826MIN00790050104CH11503P1
Start_Time Spacecraft_Clock_Start_Count
2012-10-25T21:03:42.206 404470826.52111

Description

This table contains mineral abundances and analytical errors derived from diffraction-all K-alpha diffraction data for the fourth scooped soil sample from the Rocknest target, analyzed in
CheMin cell number 1a (Kapton window). The analysis is based on the level 1B EDR file CMA_404470826RDA00790050104CH11503P 1. Mineral identifications, abundances and
analytical errors for crystalline phases were determined using the program TOPAS. In addition to the crystalline phases, a broad rise in background is present and has been modeled
using the program FULLPAT to indicate that ~27 weight% of this sample consists of X-ray amorphous material; errors on this estimate may be ~50% relative. Column 1 of the table lists
mineral identifications, column 2 lists the mineral abundances in weight percent, and column 3 indicates the estimated 2-sigma analytical errors

PDS - MIN file Mineral abundance data

cma_404470826min00790050104ch11503p1.Ibl.pdf iz cma_404470826min00790050104ch11503p1.csv iz
No Images Found No Images Found
CheMin-References

Ehlmann B L, Edwards C S (2014) Mineralogy of the Martian surface, Annual Review of Earth and Planetary Sciences, 42, 291-315 [view file]

@pen Data ppoy ©2014

repositoru



Dashboard Search nate @opendatarepository.org Logout

Created by: Barbara Lafuente on 2014-12-09 01:12:30 (UTC-5) Last Modified by: Barbara Lafuente on 2015-11-05 02:11:06 (UTC-5)
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Browse Search Results Record 4 of 12

Search Result » CheMin

e DESCRIPTION
Analysis ID Type of analysis Sol/s CheMin cell
0 John Kiein Drill 182 13b mylar
Avallable Record Features:

The John Klein drill sample was collected from the Sheepbed mudstone member of the sedimentary Yellowknife Bay formation, which is interpreted
as a shallow lacustrine deposit.

* Nested children (n-levels deep | ocATION

Mars Area Location Site position Distance to Bradbury (m)

Yellowknife Bay 6_0 444.81

* Multiple groups of fields each with e e con
iIndividual display permissions

sol0196 to sol0269 sol0196 to sol0273 s0l0473 to sol0488
* Plugin system for rendering graphs or o
$0l0196 to s0l0269 CMA_414856883RDA01960060000CH12240P1 2013-02-23T06:53:49.000

XRD Analysis Description
C u S O I I I a a y p e S . This table contains diffraction-all K-alpha diffraction data for the the John Klein drill sample, analyzed in CheMin cell number 13b (Mylar window). The table represents results from sequences

uploaded from s0l00196 to s0l00269, including 9,540 individual 10-second frames in 53 minor frames of 180 individual 10-second frames. This is a preliminary analysis; additional analyses were
accumulated after sol 269 and these will be added to the overall analysis in the next data delivery. CCD temperatures during data collection were ~50 degrees centigrade. Column 1 of the table
lists 2-theta from 3.00 to 51.95 degrees cobalt K-alpha, in increments of 0.05 degrees (980 entries). Column 2 lists the intensity of the diffraction for each 2-theta value in column 1.

* Images: pg, png, gif, tiff, svg, and more.

cma_414856883rda01960060000ch12240p1.Ibl.txt cma_414856883rda01960060000ch12240p1.csv

g 2
» File upload/download B —
* Descriptive text in Markdown |

* Public/private permissions on all objects
* Import/Export to XML or CSV 2 e, e W

e Link to other records and other databases e

Counts

Mineral Abundances

so0l0196 to sol0269 so0l0196 to sol0273 sol 0474 to sol 0489
MIN Analysis Name MIN Product_ID MIN Start_Time
s0l0196 to sol0269 CMA_414856883MIN01960060000CH12240P1 2013-02-23T06:53:49.000

MIN Analvsis Descrintion




Example Worktlow: Graph Plugin

The graph plugin allows users to plot various data sets
graphically in the web browser.

The plugin creates the required fields automatically and
allows you to change settings about how the graph will
display.

Plugins can also modity individual fields to add specific
formatting or display properties to the field.

They can also be used for custom field validation.

As the project Is open source, anyone can create a

plugin and request inclusion in the next product release.

l Render Plugin Settings

Render Plugin: Graph Plugin &

The Graph Plugin plots XY data in a line plot on a linear or log chart. A data type with the required fields is required and
multiple instances of the XY data files are allowed. If more than one XY file is found, it will be labeled and displayed on a roll-
up graph initially. The plugin then allows filtering to a specific file using the meta data provided.

Fleld Map 1o
Name Fleld DCSC!IplIOﬂ DataFleld...

Graph

Fil A flle containing XY values for plotiing. ! Choose a Field... &
e:

Pivot I mult pie data sets are plotteq, the pivot field w
Fleld: data sets.

v| Automatically create DataFields required for this Render Plugin.

Graph Type 7 XY Scatter . Graph Width ?
Graph Height ? 300 X Axis Minimum ?

X Axis Maximum ? auto X Axis Direction ?

X Axis Labels ? es 4 X Axis Tick Interval ?
X Axis Caption ? X Axis Logarithmic ?
Y Axis Minimum ? auto Y Axis Maximum ?

Y Axis Tick Interval ? auto Y Axis Labels ?

Y Axis Caption ? Y Axis Logarithmic ?
Line Width ? 1 2 Line Colors 7?7

Layout 7 Graphs and Fields are full width. &

Cancel | Save Plugin Settings |




Sl t T R \ O This repository Pull requests Issues Gist A 4+~ W~
Or e rI I . Oa | I Iap OpenDataRepository / data-publisher @Unwatch~ 5 Unstar 2 ¥YFork 0

<> Code Issues 78 Pull requests 0 Wiki Pulse Graphs Settings

SO u rce COd e aval |ab | e O n G |'|:|—| u b The Open Data Repository's Data Publisher software is a tool for the scientific community to publish and collaborate simply and easily. —

Edit

* http://github.com/opendatarepository 1 mone ET—

Branch: master v New file  Find file SSH~ git@github.com:0OpenDataReposito £3 Download ZIP

1.0 beta released, but you'll need our help getting

started - we are happy to help. e
Next beta release will occur in early 2016 pending: . e e e -
& .gitignore initial modifications to get the site working after switching to git,... 8 months ago

* Creation and testing of Docker instance for ease of B uoeNse
adminisiration and deployment i -

* |nstall script to Initialize the database and take S . tegn

Search for: @ | i

users through changing initial passwords, etc PERE LR iR

Open Advanced Search

* Completion of new graphics capability and engine Rese Search
rework.

Ongoing Pilots:
* AHED Group at NASA Ames 8 U
* University of Arizona Mineral Museum

* Collaborative Keck, Sloan, Carnegie, and UofA
Mineral Evolution Project

Looking for pilot participants we can work with to
install, configure, and give feedback.

OpenData  apour  ©2014




Pilot: Astrobiology Habitable
Environments Database

Dashboard Search nate @opendatarepository.org Logout

Created by: Barbara Lafuente on 2014-12-08 01:12:44 (UTC-5) Last Modified by: Barbara Lafuente on 2015-11-05 02:11:09 (UTC-5)
Edit DataRecord 44 Previous Return to Search Results Next W
Browse Search Results Record 2 of 12

Search Result » CheMin

Images

DESCRIPTION
Analysis ID Type of analysis Sol/s CheMin cell
Rocknest (5th scoop) Scoop 94 7a mylar
Description

Curiosity spent sols 57 to 100 at this location collecting and processing five scoops of loose, unconsolidated materials extracted from an aeolian
sand shadow. Scoops 1 and 2 were processed by CHIMRA and discarded to reduce any terrestrial organic contamination that may have remained
after a thorough cleaning on Earth and to coat and passivate the interior surfaces of the collection device with Mars dust. Portions (40 to 50 mg) of
scoops 3 and 4 were delivered to the Chemistry and Mineralogy (CheMin) instrument.

LOCATION
Mars Area Location Site position Distance to Bradbury (m)
From Bradbury Landing to Glenelg Intrigue 5_104 397.72
Latitude Longitude Elevation (m)
-4.589996 137.448342 -4516.86
XRD-RDA
Scoop 5th Scoop 5th with lowered grain motion
XRD Analysis name XRD Product_ID XRD Start_Time
Scoop 5th CMA_405889312RDA00950050104CH11504P1 2012-10-25T21:03:42.206

XRD Analysis Description

This table contains diffraction-all K-alpha diffraction data for the fifth scooped soil sample from the Rocknest target, analyzed in CheMin cell
number 7a (Mylar window). The table represents results from sequences uploaded from s0l0094 to s0l0119, using 10 second frames. The total
analysis includes 55 minor frames collected during 26.30 hours of total analysis time. CCD temperatures during data collection were ~-50 degrees
centigrade. Column 1 of the table lists 2-theta from 3.00 to 51.95 degrees cobalt K-alpha, in increments of 0.05 degrees (980 entries). Column 2
lists the intensity of the diffraction for each 2-theta value in column 1.

RDA - PDS label file XY XRD pattern
cma_405889312rda00950050104ch11504p1.Ibl.txt m cma_405889312rda00950050104ch11504p1.csv E
XRD Minor Frames

Rocknest_Scoop5_16bit_NoSpots.txt @

XRD-RDA Charts Switch to Dynamic Charts

— Scoop 5th
i Scoop 5th with lowered grain motion

2 theta degrees

Mineral Abundances

Scoop 5th
MIN Analysis Name MIN Product_ID MIN Start_Time
Scoop 5th CMA_405889312MIN00950050104CH11504P1  2012-10-25T21:03:42.206

MIN Analysis Description

This table contains mineral abundances and analytical errors derived from diffraction-all K-alpha diffraction data for the fifth scooped soil sample
from the Rocknest target, analyzed in CheMin cell number 7a (Mylar window). The analysis is based on the level 1B EDR file
CMA_405889312RDA00950050104CH11504P1. Mineral identifications, abundances and analytical errors for crystalline phases were determined
using the program TOPAS. In addition to the crystalline phases, a broad rise in background is present and has been modeled using the program
FULLPAT to indicate that ~29 +/- 10 weight% of this sample consists of X-ray amorphous material; a small amount of this may consist of allophane-
like material. Column 1 of the table lists mineral identifications, column 2 lists the mineral abundances in weight percent, and column 3 indicates the
estimated 2-sigma analytical errors.

MIN - PDS file

A ANEDOONE DaminAAOEANENT AA~RA4 EAAAT TRl tut oy

Excellent pilot due to the diversity of
fields and data types that astrobiology
encompasses.

Microbiology

- Computer science
- Chemistry

- (Geology

- Astronomy

- and more.

Currently, have five databases
comprising hundreds of records.

ED will be defining custom
metadata requirements and data
structures to facilitate cross-domain
searching.

Will be presented Thursday 12/17 at AGU
2015 by Barbara Lafuente in Data
Visualization 1: Data Visualization for
Information Exploration and Knowledge
Discovery |

Dashboard Search

Edit DataRecord

Image

Class of object

Mineral

Label

Description
Two specimens in sealed vial.

Other Databases

nate @opendatarepository.org Logout

Created by: Alex Pires on 2014-06-12 02:06:04 (UTC-5) Last Modified by: Barbara Lafuente on 2014-10-03 03:10:17 (UTC-5)

Search Result » UAMM-Samples

UAMM ID
47

Name

Guildite

Mineral variety

Quality

v Research

Locality

United Verde Mine, Jerome, Arizona

Museum Label Locality

Revised locality when required.

44 Previous

Browse Search Results

Ideal Chemistry
CuFe3+(S04)2(0OH)-4H20

Associated Minerals

Type sample
YES

United Verde Mine, Verde District, Jerome, Yavapai County, Arizona, USA

Locality Notes

Result of a fire that has been burning in the mine of the United Verde Copper Company, at Jerome, for a number of years.

Historical Notes

Size and weight

L (cm) W (cm) H (cm)
0 0 0

L (in) W (in) H (in)
0 0 0

Weight (g)
32

Acquisition Type

Donation
Acquisition Source
Carl Lausen

Source notes

Acquisition information

Acquisition Date

Source ID

Return to Search Results

Next M
Record 8 of 3916

Collected Date

University of Arizona Mineral
Museum
over 20,000 records

- http://odr.io/UAMM
Mineral List (pilot
- over 5000 minerals

http://odi.io/imalist

Mineral Evolution Database

- Mineral evolution,
Robert M. Hazen, et
al., American
Mineraolgist, Volume
93, pages 1693-1720,
2008

- 30,000 records anad
multiple linked
databases

- http://odr.io/
MEDCGKB



http://odi.io/imalist
http://odr.io/MEDCGKB

Roadmap 2016

Q1 2016
e Docker Installer

 Data Structures using Plugins

oocker

* |ncreased graphing capability - D3

* R/Shiny Integration for live data analysis through web
browser.

02-Q4 2016 M Data-Drnven Documents

 Data citation system (DOI, PURL, URI, etc.)
 Full REST API for record downloads and edits.

 ODR Hub (ontologies, shared repositories, etc.)
« RDFa implementation
* Ontology-based database creation

e Metadata Standards



summary

* We have quickly gathered a diverse set of * As we expand our feature set, expect
databases that have significant activity. the system will:

* Researchers are using them on a daily e provide a very high level of
pasis from collection through all phases of provenance for any data housed in
research. the software,

* Focus on:

 make data management benetficial
to the researcher throughout the

e | Inked data and semantic web

integration are fundamental to our long research process,
term plans. o |
e create living archives that allow
 Citation system is critical before our first citable snapshots of data and
full release. Snapshot-based citation summaries of the changes since the
generation for data sets or objects. snapshot was created.




Thank you.

We gratefully acknowledge the support for this study and the related pilots:
- NASA’s Science-Enabling Research Activity (SERA) initiative
- NASA NNX11AP82A, Mars Science Laboratory Investigations

- University of Arizona (Geosciences.

Please check out our related talk:

The Astrobiology Habitable Environments Database

B. Lafuente, N. Stone, R. T. Downs, D. Blake, T. Bristow, M. Fonda and A.
Pires

Thursday 12/17 at AGU 2015 by Barbara Lafuente

Session: Data Visualization 1: Data Visualization for Information Exploration
and Knowledge Discovery |
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