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Jeff Tuzik,2015: http://interfacejournal.com/archives/1407
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Hdn kL2~ (Data Science)
2R3 (Data Scientist)

Astronomy vs Astroinformatics .

Most of the initial time has been spent to find a common language among communities...

How astronomers see astroinformaticians

...with doubtful but
promising results
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UERFRHMENBHEMEAERER

Open Access Definition

Ooén Ascass Open Access Initiatives
P ® Open Access Routes

PO OO O OO

Open Access Use and Reuse .
Open Big Data
Open Data Definition
Open Data Journals
Open Data Standards
Open Data Use and Reuse
Open Open Government Data
Open Data i .
Source Definition of Open Reproducible
Open Irreproducibility Studies
Notebooks Open Lap/Notebooks
Open Science g Open Science Workflows
Open Peer Scientific Open Source in Open Science
Reviow L E Reproducibility Guidelines .
networks Reproducibility Testing
Open £
educational Open Peer Review N
resources €
€
i gdlllbdllulldl HIgnivalss 6, — €
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Open Repositories
Open Services
Open Workflow Tools
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https://www.nature.com/sdata/policies/repositories

SCIENTIFIC D AT A,

View data repositories

e Biological sciences: Nucleic acid sequence; Protein sequence; Molecular &
supramolecular structure; Neuroscience; Omics; Taxonomy & species diversity;
Mathematical & modelling resources; Cytometry and Immunology; Imaging; Organism-
focused resources

¢ Health sciences

e Chemistry and Chemical biology

e Earth, Environmental and Space sciences: Broad scope Earth & environmental
sciences; Astronomy & planetary sciences; Biogeochemistry and Geochemistry;
Climate sciences; Ecology; Geomagnetism & Palaeomagnetism; Ocean sciences; Solid
Eart’

L et ~AlRsharing.org reZdata. org

PPN = Accessible (<> standards, databases, F"I'“E'ES REGISTRY OF RESEARCH DATA REPOSITORIES

Interoperable
Re-usable

Gen https://www.re3data.org/ https://www.re3data.org/
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Astronomy

Metadata Standards

AVM - Astronomy Visualization Metadat
A standard defining discovery metada

FITS - Flexible Image Transport System)
Used by the astronomy community to
including spatial, spectral and tempaor

International Virtual Observatory Allian
A set of specifications, including meta
observatory.

SDAC - Standard for Documentation of
Used as an alternative to FITS for arg|

SPASE Data Model
An information model for describing tH

Extensions

FITS World Coordinate System (WCS)d
An extension of FITS that enables dai
orignally proposed in 2002 then incory

IMPEX Data Model &
A simulation extention to the SPASE (

Resource Metadata for the Virtual Obse
Defines metadata terms and concepts

The extension is based on Dublin Corn

[ [ AN S’ [ S S (A S

Tools

AVM Adobe Metadata Panels®
A set of metadata panels that can be added to Adobe Creaf
images.

AVM Web Tool
A web-based tool for assembling an AViM-compliant XMP &

FITS Image Software Packages:
Software packages that display or manipulate the relatively

GAVO DaCHS - Data Center Helper Suite:
The software that underlies the German Astrophysical Virtu
Observatory-compliant data centres.

Saadac’
A tool for publishing astronomical data files as online datab;

SDAC Tools:
A set of four tools for working with SDAC-compliant archive
columns from a text file; anafile verifies that data files confo

SPASE Metadata Editorc’
A web-based editor for generating SPASE descriptions.

SPASE Tools &
The SPASE website's list of tools for working with SPASE

Use Cases

Aus-VO - Australian Virtual Observatory &
An initiative to provide a distributed, uniform interface to the
astrophysical simulations, as part of the international Virtua

CDS - Centre de Données astronomiques de Strashourg
CDS (Centre de Données astronomiques de Strasbourg/Sty

http://www.dcc.ac.uk/resources/metadata-standards/disciplinary/astronomy



http://www.dcc.ac.uk/resources/metadata-standards/disciplinary/astronomy

NN e/

OOR - http://www.oor.net - index to the public instance(s) of the Open
Ontology Repository initiative

OOR-sandbox - http://sandbox.oor.net - OOR sandbox instance for shared
open ontologies (at Northeastern University)

SOCoP-OOR - http://socop.oor.net - the SOCoP-O0R on Ontohub instance
by Spatial Ontology CoP (SOCoP) (at University of Magdeburg) COLORE -
http://colore.oor.net - developing instance of the COmmon LOgic
REpository (at University of Toronto)

Ontohub - http://ontohub.oor.net - the developing Ontohub instance for
distributed ontologies (at University of Bremen)

MMI-ORR - http://mmisw.oor.net - the Ontology Registry & Repository for
the Marine Metadata Interoperability (MMI) Project

BioPortal - http://bioportal.bioontology.org/ - the open repository for
Biomedical Ontologies by the National Center for Biomedical Ontology

(NCBO)

Sigma-KEE - http://sigma.oor.net - the open SIGMA Knowledge Engineering
Environment for SUMO, MILO and related ontologies at OntologyPortal.org



http://www.oor.net/
http://oor.ccs.neu.edu/
http://www.ccs.neu.edu/
https://ontohub.org/socop
https://ontohub.org/
http://socop.org/
http://iws.cs.uni-magdeburg.de/iws-eng.html
https://github.com/gruninger/colore/blob/master/ontologies/
http://www.cs.utoronto.ca/kr/
http://ontohub.org/
http://www.fb10.uni-bremen.de/ontology/index.htm
http://mmisw.org/orr/
http://marinemetadata.org/
http://bioportal.bioontology.org/
http://www.bioontology.org/
http://54.183.42.206:8080/sigma/Browse.jsp?kb=SUMO
http://ontologyportal.org/

Linked Dat . g e L
r:r:tpe://li:kdeata.org/ Linked Open Data, <KEKIT I

TR IRA 8 FH Web B AR o R B L AH S, B 13 FH Web 152 AR SR PR AR 5 I HE
FZo BERARN R4 R E X ——8 Tl URIEGE RDFECAR K

BEXM E BE. EEMFR, RUENREMRTZR.
https://www.w3.org/wiki/TaskForces/CommunityProjects/LinkingOpenData/DataSets

The Linked Open Data Cloud
https://lod-cloud.net/
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Home & Workflows

Pathways and Gene annotations for QTL region

Created: 2009-11-19 18:18:52  Last updated: 2012-09-07 128:23:36

4} Download Workflow

searches for genes which reside in a QTL (Quantitative Trait Loci) region in the mouse, Mus musculus. The
res an input of: a chromosome name or number; 8 QTL start base pair position; QTL end base pair position.
ktracted from BiolMart to annotate each of the genes found in this region. The Entrez and UniProt identifiers a
EGG to obtain KEGG gene identifiers. The KEGG gene identifiers are then used to searcg for pathways in the
v database.

Search filter terms « Previ
4.~,| Showint

Filter by type I:

(] Taverna 2 1573

[ | Taverna 1 567

[ RapidMiner 291

[ Galaxy 75

[ KNIME [l

[ | Kepler 50

| Bioclipse 5. 45

[] LONI Pipel... 26

[ GWorkflow... 24

(| BioExtract ... 19

Meore...

_ Taver
Filter by tag Uplo
[ | example 228
[ ] component 164
] workflow

15

documents: finds 'maximumNumberofHits' relevant documents (abstract+itle) based on guery (t



l

T2k

. *HIH%/\% H A5 BE 230 St 5l AR B HIR I H EEa W h L

Y

-

. ﬁﬁﬁ%*ﬁ?@ T E S Weka. R-Project. Knime. RapidMiner. =5

. jCZIQF’"EIEj‘B?% T # A1 $50penNLP. LingPipe. Freeling. GATE .
Carrot2 %%, HAAKN] A2 LingPipe’s Competition

o FEFT|EEAN L. E A5 Apache Mahout. Duine framework. Singular
Value Decomposition (SVD) , HAth/EL 1] L2225 0pen Source Collaborative
Filtering Written in Java

o FRE|EEFH%:Lucene. Solr. Sphinx. Hibernate Search%

Java ! T At
Javascript | I3 e AT AR ( Knime.
éﬁff/\*ﬁ' RapidMiner )

' HARFEIE |
| A T !

I
I
I
I
I Ri
I
I
I




e

—. FHHE MRk
=, HIIEREA 5 X
=. BSEASH

. KXIERE

SN




NG LY S KA IR 2% b P
AEI AL \ T

W

A FE
NI
il RS



25. jpg S0.jpe

import owd
import numpy
import SV
#Pvthon + OpenC'ti'
#filename = sys. argv[l]

I = cwe.imread("60. jpg”, 0)
h,w = I.shape[:2]
diff = (3,3, 3)
mask = mumpy. zeros( (b2 |
cv2, floodFill (I, mask, (0
T,I = cw?.threshold(I, 1
I = cve.medianBlur (I, 7 §

oft Windouws
B <> 2009

totalrice = 0
oldlinecount = 0
for ¥ in range(0, h):
olde =
linecount = 0
atart = 0
for = in range (0,
c = Ily.x] <
if == 1 and
start = x
1if ¢c==10 and o
linecount +

®PLOS|ONE

Score 27 Hprizontal line scannd
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Sequencing data has been submttted to the
National Center for Biotechnology Information
(NCBI) under BioProject ID PRINA208899.
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Salisburia adiantifolia

@
Salisbuna biloba

ﬁ%ﬁ.ﬂiﬁ& . 80137 (19804 , A )

Mant. PL. 2: 313 (1771)
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Sk}' SI.II‘VE}" Py Feature selection/extraction Applied approaches Applications in astronomy
Organization Under community Foundation Chair
or project Time
International Astrostatistics Association ([AA) The International Statistical August 2012 Joseph Hilbe
Institute (ISI)
IAU Working Group in Astrostatistics and The International Astronomical August 2012  Eric Feigelson
Astroinformatics Union (IAU)
AAS Working Group in Astroinformatics and The American Astronomical June 2012 Zeljko Ivezic
Astrostatistics Society (AAS)
ASA Interest Group in Astrostatistics The American Statistical March 2014  Jessi Cisnewski
Association (ASA)
LSST Informatics and Statistics Science The Large Synoptic Survey Under Kirk Borne
Collaboration Telescope (LSST) construction
IAA Working Group on Cosmostatistics (renamed  The International Astrostatistics April 2014 Rafael de Souza
Cosmostatistics Initiative, short for COIN) Association (1AA)

Table 4: Astrostatistics and astroinformatics organizations.

Kernel Partial Least Squares (KPLS)
Table 2: A

Table 3: Feature selection/extraction methods.

Yanxia Zhang, Yongheng Zhao. 2015. Astronomy in the Big Data Era. Data Science Journal,
14: 11, pp. 1-9, DOI: http://dx.doi.org/10.5334/dsj2015-011
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Michael Bieh, Kerstin Bunte, Guiseppe Longo, and Peter Tino. Machine Learning and Data Analysis in Astroinformatics.ESANN 2018 proceedings,
European Symposium on Artificial Neural Networks, Computational Intelligence and Machine Learning. Bruges (Belgium), 25-27 April 2018,
ibdoc.com publ., ISBN 978-287587047-6.https://www.elen.ucl.ac.be/Proceedings/esann/esannpdf/es2018-2.pdf
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The changing landscape of astronomical research '

« Past: 100’s to 1000’s of independent distributed heterogeneous data/metadata repositories.

» Today: astronomical data are now accessible uniformly from federated distributed heterogeneous
sources = Virtual Observatory.

* Future: astronomy is and will become even more data-intensive in the coming decade with the

growth of massive data-producing sky surveys. y
&a/)

Challenge #1: it will be prohibitively difficult to transport the data to the user

application. Therefore ... SHIP THE CODE TO THE DATA! e
We need Distributed Data Mining methodology... %%g% ;F% ;ﬁfgj]%éiufﬂi g %% EP

= =

Challenge #2: surveys are useful to measure and collect data from all objects
present in large regions of sky, in a systematic, controlled, repeatable fashion.
But... AUTOMATIC SELF-ADAPTIVE METHODS ARE REQUIRED TO M= B3 EE N T
EXPLORE AND CROSS-CORRELATE THEIR DATA! : "t s N7 T N
VR IFEAT RIRAT I

Challenge #3: we must be ready when huge of data will come. Mock data
must be provided to ensure that data analytics methods will be compliant,
efficient and scalable. Therefore ... IMPROVE SIMULATIONS AND ETEEREN SR
INFRASTRUCTURES TO MAKE INTENSIVE TESTS ON YOUR CODE! [iiu=RiEsasval Al

Astroinformatics in the data-driven Astronomy, 2017,
https://indico.ict.inaf.it/event/535/contributions/1190/attachments/851/1204/1CT2017_Astroinformatics_Brescia.pdf
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General Challenges in Astronomy over next decade ‘e
addressable by Astroinformatics _ -

R4

Scalabilit " PRIYAUIRHIZE T 1
Wity of statistical, computational & data mining  \ER2EARa S ke

algorithms to peta- and exa- scales

Q
\, -
.
S

AR H
LA VAL

Algor!thms to optimize of simultaneous multi-point fitting across
massive multi-dimensional data cubes

Petascale analytics for visual data analysis of massive
databases (including feature detection, pattern discovery,
clustering, class discovery, dimension reduction)

Rapid query, cross-matching and search algorithms for highly-
dimensional petabyte databases

B el $r PBAEERE R

AW A2 VLA 2R HIR

Astroinformatics in the data-driven Astronomy, 2017,
https://indico.ict.inaf.it/event/535/contributions/1190/attachments/851/1204/1CT2017_Astroinformatics_Brescia.pdf
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Github ' K 3CE2 /) “A0AY,

Enterprise Explore

Languages
Python
JavaScript
Jupyter Notebook
HTML
Java
C++
C
TeX

CS5

1,046

435

418

224

182

148

118

112

99

70

Marketplace Pricing

—

L

Astronomy

s A [REG [stars
KRR FEZOF Python  2.3K
C++ 1.5K

astropy/astropy

Stellarium/stellari
um

jagi/meteor-
astronomy

astroML/astroML

CelestiaProject/Ce
lestia

sunpy/sunpy

skyfielders/python
-skyfield

F| H OpenGLE; A VE G
SR
Model layer for

Meteor

PLEsF ) Giit %k
/I

SN )R 253D I AL

KA Pythonfy,

Elegant astronomy for
Python

JavaScript 598

Python 574
C++ 488
Python 462
Python 403
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