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Data Mining: lectures so far
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Data Mining: do It youself

VizieR MySQL

MySQL data storage

Python, R data processing & visualization
Topcat visualization

XML data format
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Data Mining: Global Information System

SED coverage: optical & IR photometry, X rays,
radio)

Add-on values

Multi-tasks — no predefined pipeline or data
processing chain

Data publishing



Data Storage in Astronomy




wWww.ivoa.net



Virtual Observatory: Concept

* Unified approach to

/OTable+ interfaces g D d ata access
>
nitp Aj * Common data

’.

TCP/P knowledge
repository

 Standards for
applications



Virtual Observatory: Creation

IVOA Document Standards Process

AU StandardsJ

possible IAU endorsement

Recommendations

PR published, 2 weeks
IVOA-wide RFC, TCG inputs, 4 weeks
TCG review and approval, 4 weeks
VOA Exec review and approval

Proposed
Recommendations

\ agreement within Working Group

Working Drafts

L

Notes

2002 created as an
alliance of
International efforts

Working Groups

Draft, review period,
standard accepted



Virtual Observatory: Standards & Interfaces

Technical Specifications

Group | Title |Most stable|in progress| Version history
App |Simpk Application Messaging Profocol m m 1.1 (1] 1.00
Simplke Cone Search m m J
Simpk Image Access m m 1.4 1.01 1.00
DAL Simpk Ling Access AFC [1.0EE:]
Simplke 5pectral Access m mm | 1.0 1.00
Tablke Access Protocol m m 1.00
Space-Time Coordinate Metadata for the Virtual Obsarvatory (STC) E E .3 1.20 1.10 1.00
DaM Data Madel for Astronomical DataSet Characterisation m m m 110 1.00
Simpk Spectral Lines Data Mode| £ RFC LE 1
IVOA Spectral Data Model 1.03] 1.03 |10 1.01 1.00
IViOA Single-Sign-On Profike: Authentication Mechanisms m m 1.0 1.00
VIOS pace sarvice specification 20 20 20 2.0 14z 111 1.0 [EAEEA 1.00
aws VoA Cradential Delkgation Protocol m m 1 T1.01 1.00
Universal Warker Service C RFC 0] 1.0
VoA Support Interfaces RFC 1.0 1.0
IVOA Wab Serviee Basic Profile i RFC 1.0
IVOA Identifiers [1.12] .12 1.10
VOA Reqgistry Interfaces m m 1 S0z A 100
ReR |Resource Metadata for the Virtual Obse rvatory 1.12] 1128 10f R4 1.01 f1.0a [1.00 R
VOResource: an XML Encoding Schema for Resource Metadata m m R -1 102 1.01 1.00
VODa@aService: a VOResource Schema Extansion for Describing Collections and Services | RFC 1 Rl .10
An IVOA standard for Unified Content Descriptors m m A | 1.03
Semantics| JCD 1+ Controlled Vacabuary 1.23] 1.23] : : . 1.20 {KE 1.00
Maintznance of the list of UCD words m E .2 | 1.00
Vocabulries in the Virtual Obss vatory 1.19] .19 1.4 T FBE] 1o
SDP  |IVOA Document Standards m 12|12 1.2 FRY 14 m
VOE Sky Event Reporting Metadata (VOEwent) m m 110
VoL VoA Astronomical Data Query Languags @ @ : i) 200 1.01 1.00
VDA SkyMode Interfacs 1.01 1.01 1.00
VOT  [VOTable Format Specification 1.2 ] 1.2 1.20 (R [F

Maturity level: . Recommendation

 Proposad Recommendation Working Draft




Data Description: Before VO

bYyTte-DYy-DYTe LDescription oT Tile: main.dat

Bytes Format Units Label

Explanations

1- &

g- 11
13

15- 18

18- 19

21- 26

28

29- 30

33333

35-::35

41- 44

46- 49

51- 54

56

58- &7

69- 78

g@- &5

g7- 92

94- 99

lol-166
log-169

111-112
114-119

121
122-123
125-126
128-132
134-143
145-154
156-161
la63-168
1760-173
175-178

I& --- HIC
a4 --- Comp
Al e Target
Iz h Rah
12 min FAm
F&.3 5 RAs
A1 --- DE-
I2 deg DEd
12 arcmin DEm
F5.2 arcsec DEs
I4 a Epoch

F4.2 arcsec e_RAz
F4.2 arcsec e DEs

41 i r_Ras
Flo.& deg Rideg
Flo.& deg DEdeg
F&.2 deg GLON
F&.2 deg GLAT
F&.2 deg ELON
F&.2 deg ELAT
Iz h RALS5EH
12 min RA1S5@m
F&.3 5 RAlO5As
41 --- DE195@-
12 deg DE195ad
12 arcmin DE1950m

F&5.2 arcsec DE1950s
Fla.&6 deg FAl950cdeg
Fla.& deg DE1950@deg
F&E.2 arcsec/a pmRA

F&.2 arcsec/a pmDE

F4.3 arcsec/a e_pmRA
F4.3 arcseci/a e_pmDE

[1/128313]+ Hipparcos Input Catalogue
running number,
Componentis) considered in this entry
*[A-Hjg] Satellite target in case
of joint entry
Fight ascension J2000 (hoursy, at Epoch
Fight ascension (minutes)
Fight ascension (seconds)
Declination J20868 {(sign)
Declination {(degrees})
Declination (minutes)
Declination (seconds)
*Epoch for the position, generally 20080
*Mean error of the right ascension
Mean error of the declination
*Source of position code (see Table Bl)
Fight ascension J20080 {(decimal degrees)
Declination J2000 {(decimal degrees)
[@.0/360,.8] Galactic longitude (decimal degs)
Galactic latitude {(decimal degrees)
[@.8/360.00] Ecliptic longitude {(decimal deg)
Ecliptic latitude {decimal degrees)
Fight ascension B1l950, epoch=1958.0 unless
Epoch differs from 2000 (hours)
Fight ascension (minutes)
Fight ascension (seconds)
Declination =sign, B1950
Declination (degrees])
Declination {minutes)
Declination {(seconds)
Fight ascension B1l950 (decimal degrees)
Declination B1950 {(decimal degrees)
*?Proper motion in RA, Eguinox J20008.8
?Proper motion in dec, Equinox J2000.0
PError of pmREA
TError of pmDE

Direct specification
of format

User-defined
description

Positional format
Units



General Data Description

Bytes="1-18"

126,23

format="F&.2"

hame="RA2000"

@"Fnsfquat 12000, RA"

Data Model
Translation



VO: VOTable

<RESOURCE=>

[<voTaBLE> | & <pescmemon> ||[|<TaBLE>

| i SDESCRIPTION = | ) SMFDZ | b SDESCRIPTION *

| + 2CO0gYEs - | + <Coosys>-- |D CRED>: -

| o SWFo=--- | o SGROUPZ - | o SPARAMS -

| o CPARAMZ | o CPARAME | o SEROLPZ

| 0 CGROUWPE - | T el | TN

| # SRESOURCE=:-- | | S TABLED - | | SDATAZ

| £ SIMFOS - | | CRESOURCES | i SMFDS -

|</voTaBLE> |+ <meo>-- |<iTaBLE>
|{IREJDUREE>

Forre>
— “TABLEDATAZ
b <mR> -
— ZEINARY>
b <STREAM>
o <rts>
[ <STREAM>
Fioms

b SNFQ>

|{ERDUP}
| I < DESCRIPTION =

|,:, e
| o S PARAMIETE
|-:- SGROUP>
|{IGRDUP}

hﬂnﬂfvlﬁm-ﬁnﬁn*

<INFO>
B DESCRIPTION =
‘b S1ALLES>

</INFO=

</FIELD>

[Reaman>

< PARAM>

<WALUES=>

£ < >

B SN

+ <oPmoN= -
O SOPTIONZ -

</VALUES=>

=?aml version=

=WOTABLE wvers
mmlns="http:
mmlns:stc="h
=RESOURCE n
<TABLE na
=DESCRI
=GROUP

<PARA

=FIEL
=FIEL
=/ GROUP
=PARAM

=FIELD

=FIELD

=FIELD
=FIELD
=FIELD
=FIELD

=DESC
=/FIELD
=DATA=
=TAEL
ZTR=
=TD
</TR=
<TR=

A

ion="1.2" smlns:esi="http://www. w3 org/200L/XMLS5chema-instance"
ffwww . iveoa.net/xm1/V0Tablefvl . 2"

ttp: ffwww. ivoa. net/xm 1/ 5TC/wl 30" =

ame="myFavouriteGalazies">

me="results"=

PTION=Velocities and Distance estimations</DESCRIPTION=
ID="12000" utype="stc:Astroloords"=>

M datatype="char" arraysize="*" ucd="pos.frame" name="cooframe"
utype="stc:Astroloords. coord_system_id" value="UTC-ICRS-TOPO" /=

Dref ref="coll"/>

Dref raf="col2"/>

=

name="Telescope" datatype="float" ucd="phys.size;instr.tel"
unit="m" wvalue="3.8"/=>

name="FRA" ID="coll" ucd="pos.eq.ra;meta.main" ref="12000"

utype="stc:Astroloords. Position2D. Value2. C1"

datatype="float" width="6&" precision="2" unit="deg"/>
name="Dec" ID="col2" ucd="pos.eq.dec;meta.main" ref="J12000"
utype="stc:Astroloords. Position2D. Value2. C2"

datatype="float" width="&" precision="2" unit="deg"/>
name="Name" ID="col3d" ucd="meta.id;meta.main"

datatype="char" arraysize="8*"/>

name="RVel" ID="col4" ucd="spect.dopplerVeloc" datatype="int"
width="&" unit="km/s"/=

name="&e_RVel" ID="col5" ucd="stat.error;spect.dopplerveloc"
datatype="1int" width="3" unit="km/s"/>

name="R" ID="cale" ucd="pos.distance;pos.heliocentric"
datatype="float" width="4" precision="1" unit="Mpc"=
RIPTION=Distance of Galaxzy. assuming H=75km/s/Mpc</DESCRIPTION=
=

EDATA=

2010.68</Th==Th>+4], 27</TD>=TD=N

2242/ TD>=TD=-297</TD=<TD=5</TD>=<TDH=0.

7e/TD=

=TO=287 43</TD=<Th>-63 85</TD=<TD=N 744/ TO>=TO=B30</TO>=Th26</TO=<TD>10. 4=/TD0>

=/TR=

ZTR=

=TD

</TR=

=/TAE

=/ DATA=

=/{TAELE=

=/ RES0URCE=
=/VOTABLE=

2023 . 48</TD><Th>+30 . 66</TD>=TD=N

LEDATA=

SOB=/TD>=TD=-182=/TD==TD=3</TD>=<TDH=0.

7/TD>




VOTable: FIELD

datatype |Meaning |FITS |Bytes
"boalean” |L|:|gi|:al | gl |1
"bit" | Bit | x|
"unsignedByte" |Byte (0 to 255) | "B |1
¢FIELD name="RA" ID="coll" wcd="pos.eq.ra;meta.main" ref="J200Q" “short”|[Short Integer || "2
utype="stc:AstroCoords. Position2D Value2.C1" fint” | Integer [ ][4

eVALUES ID="RAdomain":> 'thm”|A5¢HChmacmr |"A"y

|
|
|
|
|
|
datatype="float" width="8" precision="2" unit="deg"> I "long" || Long integer ESIE
|
|
|
|
|

MIN walue="0"/= "unicodeChar" |Uni|:|:|de Character | |2
<MAX value="360" inclusive="no"/> float” |Floating point || "E" |4
</VALUES= "double” |Dnub|e | b |B
</FIELD= "floatComplex" |Flnat Complex | e |B
"doubleComplex" |D|:|uhle Complex | "M" |15

<YOTABLE verston="1.2" mIns:xs1="http:/fwww w3 org/ 2001/ XNL5chena-1nstance”
amlns="http: / fwww. voa. netfamLAVOTable/vl, 2"
amlns:ste="http: ! fwww. voa, net/amL/STC/v] 30" 2

<RESOURCE name="myFavauritebalaxies"s



VO: Registry: VOResource

47 VOResource : Title

VOResource <',j]— VOResource :ShortName

A

VOResource:Identifier

VOResource  Curation @

VOResource  Content

VOResource . :Capability <]— VOResource :Capability: Interface




VO: Registry: VOResource

- <ri:\VOResources xsi:schemalocation="http:/fwww.ivoa.net/xmlNOResourcei!.0">
— <ri:Resource status="active" updated="2007-05-14" xsi:type="cs: ConeSearch" created="2007-04-26">
- <yr:title>
Cone Search interface for Objects for Wide-Field Imager at 2.2m, La Silla
<Mvr:title »
<vr:shortName>WFIE2 2m</vr:shortName>
- <yr:identifier>
vo:/fastro-wise/Project/ConeSearch/Sourcelist/WFIE@2.2m
<fvr:identifier>
- <yr:curation>
<vr:publisher ivo-id="ivo://astro-wise/Registry"> Astro-Wise local publishing register</vr:publisher>
— <vricontact>
<vriname>Andrey Belikov</vriname:>
<vr:email=A. M. Belikov@astro. rug.nl<fvrzemail >
<Mr:contact>
<fvr:curation>
— <vricontent>
<vr:subject=data repositories</vrisubject=
—<vr:description>
The Wide-Field Imager (WFI) is an 8K x 8K pixel optical detector imaging one half degree on a side (approximately one full moon in area) permanently mounted on the 2.2m MPG/ESO telescope at La Silla in
Chile.
<fvr:description>
<vrireference URL>http:/fwww. astro-wise.org/projects/OCAMVSTGT/</vr:referenceURL »
<vr:contentl evel>Research</vr:contentLevel>
<vr:contentL evel>=University </vr:contentLevel>
—<vr:relashionship>
<vr:relashionshipType>senice-for</vr:relashionshipType:>
<vr:relatedResource ivo-id="ivo:/fastro-wise/Project/DataCollection/SourceList/\WFI@2.2m"=0bjects for Wide-Field Imager at 2.2m, La Silla</vr:relate dResource>
<hm:relashionship>
<fwr:content>
- <vrzinterface xsi:type="vr:ParamHTTP" gqtype="GET">
—<wvr:accessURL use="hase">
http:/fva.astro-wise. org/ConeSearch?FORM=VOTABLE\&PROJECT=WFI@2.2m
<MmaccessURL>
<ws:iresultType=text/xml+votable</vs:resultType>
<vs:resultType=text/html</vs:resultType>
</vriinterface>
</ri:Resource>
</ri:VOResources>
Narnn



VO: Register

http://www.us-vo.org/

http://www.euro-vo.org/pub/




NVO Regqistry

3 NV O Directony Advanced'Searnch - Mozilla Firefox
File Edit “iew History Bookmarks Tools Help

Aﬁ v @ ﬂ [V'http:ﬁn\ro.stsci.eduivor1Dfadvancedsearch.aspx |V| [V 2 = @L]

[ Most Visited~  [JopenSUSE~  $dGetting Started  [51] Latest Headlines 5 Mozilla Firefox ~

' European Virtual Obsemvatory # | W/ NWO Directory Advanced Search 3¢ " European Virtual Ohservatory # | ¥

NVO Directory
NVO Home Publish Contact Us

Mational Virtual

Space Telescope

Ohservatory
B Mataly Seignce Institute
Find Astronomical Data Resources
Available WO Resource Metadata tags are listed here.
Custom Predicate
% | (Example Custom Predicates)
--AND--
Title [ | short Name | |
Publisher Name [ l Identifier [ ]
Waveband [ | subject [ ]
Service Type | |
| Execute Query | Simple Query
- Developed with the support of the National Science Foundation Ilember lvleet the
AW under Cooperative Areement ASTO1 22449 with the Johns Hopkins University P e



EuroVO Registry

Eile Edit “iew History Bookmarks Tools Help

v @ I;I ﬁ [@|http:ﬂregistry.euro-vo.org!search.jsp

|~] @]

5 Most Visited~  [openSUSE~ 4 Getting Started

Latest Headlines v

FSMozilla Firefox~

' European Virtual Observatory

X |

fauthority
lipata Collection
IServ_ig_e
IRegistr\;_
[ITable servics
[IData service
ficatalog Service

ficone search (cs)
IO_pen Sky Node (CSN)
Simple Image Access
(S1AP)
(PSAP)

(ssap)
Simple Line Access
(5LAP)

Theaoretical Spectral
Access (TSAP)
Insert Resources
Update Resources
Validate Resources
EURO-VO Registry
Resource Details

Meamber of

[8] EURC-VD - Registr

Pro-to.SpectraI Access |

Simple Spectral Access-

y o Welco.. 3

U1 USSR WD sEd L TOT TESUUT LRSI Va1 TS Ways O e TERIsOy,

The first, and simpler one  is by keywords. Just enter one or more
keywords separated by spaces in the appropriate input box on the
right. The keywords can be linked either by "&HD" (the default) or by

- "OR"logical functions.

Hote that any text enclozed in double quotes (") will be considered as
one "word", allowing searching for expressions or even full sentences.

. The search is case-insensitive and results are ordered by occurrences

ficatalog Service (CDS) |

of the keywords in the resource.

Another method is to use the ADQL query language to effectuate more
precise search. The Astronomical Data Query Language can be used in
its XML or its String form.

Here is a query example in its XML form:

“ihere xmlns="http;/ wwm. ivoa. et/ xml/ ADQL/wl 0"
Thttp /e w? . org 2001 XML E chema- inst af

¢Condition x3i:type

xmlns xsi=

intersection3earchType ">
<Condition xsi:type="likeFredType'>
fArg xsi:type~"coluwmBeferenceType" npathllam)
“Pattern>

<Literal xsi:type="stringType" Value="%esa
c/Pattern>

</ Condition>

“lendition xsi type~"comparisenPredlype" Compa

<Arg x3i byp

-olumnBeferenceType" xpathlam
<Arg xsi:typ atomType ">
<Literal xsi:type="stringType" Value="CD3"
</ dzg>
</ Condition
</ Cendition>

</Wheres>

[ [

Here is the same query in its String form:

WHEEE #descriptionff LIKE '%tesa%' MID fcuration'p
>

The keyword search form

keywords |

(@ AND ) oR

Search

|
The ADOL /x search Form

Search

The ADOLJs search form

Search

The identifier search form

identifier |

Search

Done




VO: Reqister

Data Data Data Data
Repositary Fepository Repositary

«—— request
+— data transfer

VO user




VO: ConeSearch

Browse catalogs by coordinates
RA, DEC, SR
nput: desired coordinates

Output: VOTable in internal format

- <vrinterface xsitype="vr.FaramHTTF" qtype="GET">
- <yr:accessURL use="hase">
http:/fvo. astro-wise. org/ConeSearch?F ORM=VOTABLEVEPROJECT=WFI@Z 2m
<ir:accessURL>
<vs:resultType>text/xml+votable</vs:resultType>
<vs:resultType>text/html</vs:resuliType>
<irinterface>

&RA=0.0&DEC=0.0&SR=1.0


http://vo.astro-wise.org/ConeSearch?FORM=VOTABLE&PROJECT=WFI@2.2m

VO: SIA

Browsing repository of images
POS=ra,dec SIZE=sizel,size2
Input: a rectangular area

Output: VOTable with list of images



VO: SIA
| |
— <\fOTABLE version="1.0"=

=C00SYS ID="J2000" equinox="2000." epoch="2000." system="cq_FK5"/>
— <RESOURCE type="results">
<INFO name="CLUERY STATUS" value="0K"/=>
— <PARAM name="AWE-Chserer" datatype="char" arraysize=""" value="AWE anonymous"=
—<DESCRIPTION>=
This parameter is designed to store the observer's name
</DESCRIPTION:
</PARAM:=
— <TABLE name="vVOTABLE ALL">
<DESCRIPTION>Tahle generated by AVWNWOTS</DESCRIPTION=
<FIELD name="CBJECT" datatype="char" ucd="vCX:Image_Title" arraysize="""/>
<FIELD name="|NSRUMEMT" datatype="char’ ucd="INST_ID" arraysize="""/>
<FIELD name="CRWAL1" datatype="double" ued="FO5_EQ_RA MAIN" width="20"/>
<FIELD name="CEVALZ" datatype="double" ucd="FOS5_EQ DEC_MAIN" width="20"/>
<FIELD name="Naxes" datatype="int" ucd="vVOX:Image_Maxes" width="20"/>
<FIELD name="Naxis" datatype="int" ued="vOX:Image MNaxis" arraysize="""/>
=FIELD name="5cale" datatype="double" ued="vTx:lmage_Scale" arraysize="""/>
<FIELD name="Format" datatype="char" ucd="vCX:Image_Format" arraysize="""/>
<FIELD name="Filename" datatype="char" ucd="v0x Image AccessHeference” arraysize="""/=
—<FIELD name="0BJID" datatype="char" ucd="0OBJID" arraysize=""">
<LINK href="http://quality. astro-wise org/QualityWISE?ohject_st=ReducedScienceFramedobject_id=§OBJID}&project=ALL"/=>
</FIELD=>
<FIELD name="0QUALITY LINK" datatype="char" ucd="CGLINK" arraysize="""/>

- <DATA=>
—<TABLEDATA>
—<TR=
=TD=ALL NGCVEZ2E B</TD=
=TD=MPI-2.2. WF|</TD=>
<TD=350.083600268</TD=
=TD =8 216592095067 </TD=>
=<TD>2</TD=
=TD=2046 4098</TD>
=TD=6E61111111111e-05 661111111111 e-05</TD>
=TD=imagefits</TD=>
—<TD>=
http://ds.astro.rug.astro-wise. org:B000/Sci-GSIKKEMA-WF -----%23844-c o d52---Sci-53262 . 7024522 fits
<MD=
=TD=E40FED26CY3AFEDCECN307DE14C0BEDEE'=/TD >
- <TD>
http:/fquality. astro-wise. org/QualityWISE?ohject_st=ReducedScienceFramedamp;project=ALL&amp;chject_id="E40FB026CT3IAFEDCECO30T DB 14 COBEDER
=MD=
</TR>

T



VO: SSA

Access to spectral data
Positional and wavelength (band) coordinates

Input: POS=ra,dec; SIZE=sr;
BAND=K; TIME=Epoch; FORMAT=votable

Output: VOTable



VO: ADOL & TAP

ADQL: extention of SQL+astronomy-specific
functions

TAP: Table Access Protocol :
synchronious/asynchronious queries

TAP: ADQL support



client

VO: Plastic/SAMP

* Simple Application Messaging
Protocol

 XML-RPC server

Astry
Grid

samP Hub | 7777 lackfile Iﬁ

list af functinnﬂbl




VO

Data Repository




VO Tools

topcat R,V,C http://www.star.bris.ac.uk/~mbt/topcat
/

R*,V*,C http://aladin.u-

Aladin strasbg.fr/

Astire AstroGrid R _ . .
. o l!'id_ VODesktop gttp.llwww.astrogrld.org/wM/Home/AboutAG Deskto




VO Tools: Astrogrid

VO Explorer - Resource’ Lists

LN
File Edit View Resource |Interop Window Help
= C—— |G Filter results &
) Recent Changes _ — : .
: '
i “‘% st Flag..) Title |_Capability |valida..| Date A
o- 3| Sandpit i
=* New Smart List [ @ Information | []Table Metadata |
. Annat;'lte E
# Actions .2 [lFlag 'm
Highlight ||} -
(@ About A lN;t
25




o
File Edit View Resource
Resource Lists
Recent Changes
Examples
Sandpit
2ZMASS

o=
o=

‘!' Mew Smart List

# Actions &

@ About &

L]

VO Explorer - ZMASS

Interop Window Help

The search named:|2MASS query

Contains resources which match of the following conditions:

Any main field |v| |cuntain5 |'| [ZMASS | aF L
Query Text

default = 2MASS

! Matches 260 of 9401 resources Create Cancel

Y




EFile Edit View Resource

VO Explorer - ZMASS

Interop Window Help

m Resource Lists Cortents of 2MASS - 216 resources |C£Fi|t€-l' results @
ks :a%; E:;fnr;tlecshanges Flag... Title _ | Capability |valida..|  Date py
58 sandpit 2MASS 56X Lockman Hnle-AncHIgr}f Data Atlas 'l 2007-04-11 |=|
0 S 2Mass All-sky Atlas Image Service Al 3 2008-05-01  |=
- 2MASS All-Sky Catalog of Point Sources (Cutri+... P = T 2008-01-10
2Mass All-sky Extended Source Catalog = 2008-04-07
2Mass All-sky Point Source Catalog = 2008-04-07
2Mass All-sky Quicklook Image Service Al 2007-04-11
2ZMASS Catalog Intermediate Data Release (IP... MWW = 2008-01-16
2ZMASS IR star clusters in the Galaxy (Bica+, 20.. Bl @ = 2005-02-23
2ZMASS Large Galaxy Atlas Al 2007-04-11
2MASS M-dwarf discoveries (Kirkpatrick+ 1997) Fiw Z 1599-02-02
2MASS colours of Magellanic cloud star cluster.., i< = 2008-04-23
2ZMASS counterparts for OH/IR stars (Lewis+, 2... Bl @ = 2004-12-03
2MASS observation of BL Lac objects (Chen+, ... Bl @ = 2006-09-10
2MASS observations of Be stars (Zhang+, 2005) I =& = 2006-08-10 | —
FMMACE mhcariatinme AF IBAS Tl LIRS (Chany BTG 5 sanzanms [
= New Smart List | @ Information | [ Table Metadata |
2MASS 6X Lockman Hole Ancillary Data Atlas A | Annotate kel
7 Actions A lshortname LH wvosp ivoiffirsa.ipac/Lockman-Hole [JFlag '@
Resource Type CatalogSemnvice Created 2004-04-21 Updated 2007-04-11
* Position Query Highiight [l =

ﬁ About 2

Selection: CatalogService

&) Further Info

& Email curator

-]

Content Type a@rchive Level research

2MASS observations of this region, and are not a product endaorsed by the
2MASS project. These data are described in The Astronomical Journal,
Volume 125, Issue &, pp. 2621-2530"A Deep ZMASS survey of the Lockman
Hole" by Beichman et al. Futher Information. ..

Waveband Coverage infrared

aﬂ This resource describes a lmage access senvice (SIAP)

Senice Type pointed mMaximum File size 250000000 maximum Results Returned

These Lockman Hole (LH) data represent a preliminary analysis of the deep  Motes

L4

Loading annotations from Availability

e




VO Tools: Aladin
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Aladin Sky Atlas - v6.0

ALADIM is an interactive software sky atlas,

It allows one to visualize digitized images of any part of the sky, dg
to superimpose entries from astronomical catalogs, o

and to interactively access related data and information.
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VO Tools: Spectra
M http://www.sciops.esa.int/index.php?
project=ESAVO&page=vospec

http://sdc.laeff.inta.es/vosed/index.jsp

Spanish
Virtual Observatory

- ‘-1 http://star-www.dur.ac.uk/~pdraper/splat/splat-
a vo/



VO Tools: Visualization

O http://vo.iucaa.ernet.in/~voi/voplot.htm

s VISNO http://visivo.oact.inaf.it/index.ph




VO Tools: Publishing

* Automatic publishing — submit data to CDS,
reduce data in Astro-WISE

S N’ da http://saada.u-strasbg.fr/saada/



Workflow Management System

* Eclipse http://www.eclipse.org/
* Taverna http://www.taverna.org.uk/
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Taverna Workbench/2.2.0

Senvice panel

Filter: [ H Glear‘

[Impnrt new sen.ri::es|

P Biomoby @ http://moby.ucalgary.ca/moby/MOBY-Central. pl
b Soaplab @ http:/fwww. ehi.ac.uk/soaplab/services/

B WSDL @ http:/fsoap.bind. calwsdl/bind wsdl

b WSDL @ http:/fsoap.genome jp/KEGG wsdl

P WSDL @ http:/fwww.ebi ac.ukfws/services/urn: Dbfetch?wsdl

[ Fnu;'ld 1537 services [Biomoby service http:iimoby.ucalgary.ca/moby/MOBY-Central.pl]

|
Warkflow explorer | Details = Validation report

= €3 Workflow!
=3 Workflow input ports
[y Workflow output ports
=y Senices
[ Data links
(=3 Control links

=y Merges

Workflow diagram-
veq (=@ e [BH (&
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Senvice panel

Filter: [ "CIear]

[Impcrt new ser\fices]

b Biomoby @ http://moby.ucalgary. ca/moby/MOBY-Central pl
b Soaplab @ http:Mfwww. ebiac.ukfsoaplab/senvices/

b WSDL @ http:/isoap.bind. cafwsdl/bind wsdl

P WSDL @ http://soap. genome. jp/KEGG. wsdl

= WSDL @ http:ffwww. ehi.ac.ukiws/services/urn: Dhfetch®wsdl

2f getFormatStyles - Get a list of available styles for a format of a database (see http:/fwww.eb

B

Worldflow explarer | Details | Validation report !

= T Workflow1
[y Workflow input ports
= Workflow output ports
= |75 Senvices
- 1r fetchBatch
A2 db
A® format
A2 ids
A style
@, attachmentList
@, fetchBatchReturn
| Data links
=3 Control links

[ Merges

Workflow diagram
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Taverna Workhench 2.2.0
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Waorkflow runs Remaove

Click on a run to see its values
lCIick on a service in the diagram
o see intermediate values (if available)

Workflow1 2010-10-16 23:09:15

Graph| Progress report
[Name ”Status ][Queued iterations |[Iteratiun5 done ][Iteratians wlerrars ][A\rerage timefiterat...][First iteration started][Last iteration ended ]
v % Workflow!  Finished - - - 924 ms 23:08:15 230916
B fetchBatch  Finished o 1 1 72ms 23.09:16 |309:16
/ Finished | H Pause |i X Canc -'-I| A Refresh intermediate values ” B Show workflow results

Warkflow results

=
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Taverna Workhench 2.2.0
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Workflow diagram

- Semwice panel

Filter: [ "CIear]
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b Biomart @ hitp://www. hiomart. arg/biomart/martsenice

¥ Biomohy @ http://maoby.ucalgary. ca/moby/MOBY-Central. pl

b Soaplab @ http:/fwww. ebi ac.uk/soaplab/senvices/

P WSDL @ http://soap.bind.cafwsdl/bind wsdl

P WSDL @ http://soap.genome. jp/KEGG. wsdl

~ WSDL @ http:flwww.ebi ac ukiws/services/urn: Dbfetch?wsdl
fetchBatch - Get a set of database entries (see http:/fwww.ebi.ac.uk/Tools/webservices/seri |
fetchData - Get a database entry (see http:/fwww.ebi ac.uk/Toolsiwebsenvices/senvices/dbfet
getDbFormats - Get a list of formats for a given database (see http:/fwww.ebi ac. uk/Tools/we

B

Worldflow explarer | Details |Va|idation report!

= T Workflow!
= | = Waorkflow input ports
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= | = Waorkflow output ports
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© 0% fetchBatch
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@, fatchBatchReturn
= | = Data links
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" fetchBatch:fetchBatchReturn -> storeResults
=3 Control links

[y Merges
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List Files By Regex

Write Text File
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= 8% fetchBatch
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