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UkrVO ASTRONOMICAL WEB SERVICES

Ukraine Virtual Observatory (UkrVO) has been a member of the International Virtual Observatory Alliance (IVOA) since
2011. Thevirtual observatory(VO) is nota magic solution to all problems of data storing and processing, butit provides certain
standards for building infrastructure of astronomical data center. The astronomical databases help data mining and offer to
users an easy access to observation metadata, images within celestial sphere and results of image processing. The
astronomical web services (AWS) of UkrVO give to users handy tools for data selection from large astronomical catalogues
for a relatively small region of interest in the sky. Examples of the AWS usage are showed.
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INTRODUCTION

Ground-based and space telescopes have pro-
duced large volume of data over entire electromag-
netic spectrum. In 2010, the Executive Committee
of IVOA endorsed a note describing technical ar-
chitecture to deal with all accumulated data re-
sources [1]. Interoperability of computer systems
is one of the main concepts behind the technical
architecture to share and use astronomical data
and metadata [2]. Fig. 1 illustrates the IVOA tech-
nical architecture consisting of three main layers,
namely user layer, VO core layer, resource layer.
The VO core as the middle layer provides quick
and easy access to the resources wherever they are
located. The AWS allow users to obtain access to
the resources, distributed across five continents,
thanks to the interoperability between different
astronomical archives and data centers. Simple
cone search (SCS) is one of many data access pro-
tocols, which provides the interoperability.

AWS FOR ASTRONOMICAL CATALOGUES

The AWS of UkrVO provide automated search
and selection of required data in accordance with
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the SCS standard [3] for three astronomical cata-
logues compiled in Ukraine, namely ASCC [4],
FONAC [5], XPM [6]. The structure of AWS
web address consists of path to script and search
options after the question mark (Table 1). We
used PHP as the programming language to write
the scripts. The search options consist of:

+ right ascension and declination for a center of

search in degrees of arc;

+ radius of search in degrees of arc.

The user can search in different areas of the sky
and retrieve data from the astrometric catalogues.
If the user applies the search radius more than the
largest possible value for a given catalogue, the
script will display an error message in accordance
with the SCS standard. Table 1 contains the main
features of these three AWS.

We created the AWS at the end of 2012 for the
first time in Ukraine [7]. Then we inscribed these
web services into a register of the USA Virtual
Astronomical Observatory (VAO). The register
contains more than 17000 services. The high en-
ergy astrophysics science archive research center
(HEASARC) validates each web service at least
once per month. The HEASARC maintains a da-
tabase with all validation results. For example,
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Table 1.
The main features of AWS for three astrometric catalogues compiled in Ukraine
Catalogue | # of rcc;ords, AWS address SR max,
name million deg
ASCC 2.5 http://nao.db.ukr-vo.org/VOTable/ASCC/ASCCws.php? RA=3&DEC=2&SR=2 2.5
FONAC 2.0 http://nao.db.ukr-vo.org/VOTable/FONAC/FONACws.php?RA=3&DEC=2&SR=0.9 0.9
XPM 280 http://xpm.db.ukr-vo.org/XPMws.php? RA=3&DEC=2&SR=0.4 0.49
Table 2.
Validation results for the web service of XPM catalogue, obtained in 2012—2016 by HEASARC
Status | Type Time Status | Type Time Status | Type Time
Fail Cone |2016/08/24 05:31:18 | Pass Cone [2015/02/16 06:02:26 | Pass Cone |2013/11/03 06:03:55
Fail Cone [2016/07/24 05:49:40 | Pass Cone [2015/01/18 06:04:19 | Pass Cone [2013/09/21 05:07:14
Fail Cone [2016/06/24 16:10:58 | Pass Cone [2014/12/1406:05:18 | Pass Cone [2013/08/16 05:09:50
Abort | Cone |2016/05/31 05:25:08 | Pass Cone [2014/11/1117:13:57 | Pass Cone [2013/07/03 05:07:07
Pass Cone |2016/03/12 06:03:55 | Pass Cone |2014/07/2105:08:43 | Pass Cone |2013/05/31 05:04:39
Pass Cone [2016/02/13 06:04:02 | Pass Cone [2014/06/1505:06:24 | Pass Cone [2013/04/21 08:18:28
Pass Cone [2016/01/12 06:01:40 | Pass Cone [2014/05/1505:08:37 | Pass Cone [2013/03/19 08:18:41
Pass Cone |2015/11/14 19:50:02 | Pass Cone |2014/04/1505:07:44 | Pass Cone |2013/02/22 09:46:48
Pass Cone [2015/10/17 18:51:46 | Pass Cone [2014/03/1305:06:12 | Pass Cone [2013/01/25 16:08:41
Pass Cone [2015/09/23 15:59:04 | Pass Cone |2014/02/1506:03:41 | Fail Cone [2013/01/13 09:27:19
Pass Cone [2015/08/29 05:02:11 | Pass Cone [2014/01/19 06:03:50 | Pass Cone [2012/12/03 10:11:27
Pass Cone |2015/05/2505:02:12 | Pass Cone [2013/12/28 06:06:40 | Fail Cone |2012/11/1513:33:08
Abort | Cone 12015/03/27 05:11:07 | Pass Cone 12013/12/02 06:04:37
http://heasarc.gsfc.nasa.gov,/vo/validation /vresults.pl?show=oldtests &sid=9226 &runid=721189

table 2 contains all validation results, obtained in
2012—2016 years, for the web service of XPM ca-
talogue. The AWS of UkrVO have successfully
passed 30 regular checks out of 38 since Novem-
ber 2012. All failures were caused by communica-
tion errors between servers in the R MAO (Uk-
raine) and the HEASARC (USA).

Fig. 2 illustrates a graphical user interface (GUT)
and search results for XPM catalogue obtained
by using Data Discovery Tool (DDT), which has
been developed by the VAO. The DDT allows us
to retrieve data from all archives, which are in-
scribed in the VAO register. The DDT found two
competing records for the XPM catalogue (Fig. 2).
The top part of the Fig. 2 shows the record of
UkrVO web service for XPM catalogue. The
bottom part of the Fig. 2 shows the VizieR re-
cord for XPM catalogue. The VizieR web service
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(Strasbourg, France) contains more than 15400
published astronomical catalogues including the
XPM, and all these catalogues are available via
the VAO registry.

One can choose any AWS address (Table 1) to
request and to receive relevant information via
the web browser. The user may save the retrieved
data as an XML file and open the file for further
data processing by using any software developed
in accordance with the IVOA standards, such as
Aladin [8]. The user can also copy the AWS ad-
dress, paste it into the box titled Location, set the
required parameters for search, send a request and
get visualization of found results. Each retrieved
record of star contains up to 30 values of parame-
ters. Each parameter has a short description at the
beginning of the XML file.

To obtain access for the AWS by using Aladin
GUI, the user has to do the following steps:

+ to download from the UkrVO site and to unzip
the archive file named UkrVO . zip;

+ to run the batch file named UkrVO.bat in case
a computer is on Windows platform;

+ to run the following command line in case a com-
puter is on Linux platform: -java -Xmx512m -jar
Aladin_7.exe -glufile = «UkrVO.txt»

+ to edit and run the following command line
in case the user needs to set up proxy param-
eters and size of cache memory: -java -Dhttp.
proxyHost = 192.168.0.1 -Dhttp.proxyPort =
3128 -Xmx512m -jar Aladin.exe -glufile =
«UkrVO.txt»

+ to open a server selector and click on a button
named Others.. on the right side;

+ to choose from the menu one of three catalo-
gues: ASCC, FONAC, XPM.

Finally, the GUI is available for work with
one of the AWS. Fig. 3 illustrates the GUI and
search results for XPM catalogue obtained by
using Aladin.

DATABASES OF OBSERVATIONS

To obtain access to two UkrVO databases (DB)
of observations conducted with photo plates
and CCD in the 20 and 21* centuries respec-

ISSN 2409-9066. Sci. innov. 2017, 13(1)

tively, the user has to click on a button named
Others... on the left side of server selector. Then
he or she may select one of the UkrVO DB. Fi-
nally, the GUI is ready for work with the selec-
ted DB.

Fig. 4 illustrates the GUI and search results
obtained by using Aladin for the DB of photo pla-
tes [9, 10, 11]. Using the search results within me-
tadata window of Aladin (Fig. 4), one can down-
load and visualize a preview image of a found
photo plate by clicking a button titled 300 dpi or
600 dpi (dots per inch). The DB of photo plates
deployed in Mykolaiv contains metadata for 40232
records. Two image servers in Kyiv and Myko-
laiv store the preview images for about 7000 and
8750 plates, respectively. The preview images sto-
red in Mykolaiv were presented with resolutions
of 300 dpi and 600 dpi, and the preview images
stored in Kyiv were presented with resolution of
300 dpi (Fig. 4).

The user may also choose the UkrVO DB
of CCD observations, and get access to FITS
images obtained at Mykolaiv observatory in
2001—2012.

CONCLUSIONS

The AWS of UkrVO have successfully passed
30 regular checks out of 38 since November 2012
(Table 2). All failures were caused by communi-
cation errors between servers in the RI MAO
(Ukraine) and the HEASARC (USA).

The UkrVO image servers allow the user to
get access via the Aladin search GUI to databases
of observations by using specially written con-
figuration file.

In future, Aladin window of image servers may
contain permanent links to the UkrVO data-
bases provided they give a complete set of me-
tadata and images obtained in Ukraine. Using
these databases, AWS for automated search of
images by standard named simple image access
may be created.

Acknowledgements. This research has made use
of Aladin Sky Atlas developed at CDS, Strasbourg
Observatory, France.
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Hayxkoso-zpocaignnuit incTutyT
«MuKosmaiBchKa acTPOHOMIUHa 00cepBaTOpis»,
ByJ1. O6cepBaropHa, 1, Mukosais, 54030, Ykpaina,
test. +380 512 564 040

ACTPOHOMIYHI
BEB-CEPBICU YkpBO

Vkpaincbka Bipryanbha obcepsatopis (YkpBO) e yuac-
HUKOM MiKHapOIHOTO aJbsIHCY BipTyaabHUX obcepBaTopiii
Bim 2011 poky. Bipryambha obcepBaTopist He MOJKE BUPITITATH
BCi npobieMu 36epiranHs i 0OpoOKHU JaHKX, ajle BOHA Halae
KOPHCTYBayaM CTaHAapTy [Jist To0y0BU iHGbPACTPyKTypH
ACTPOHOMIYHMX LEHTPIB JaHuX. ACTPOHOMIUHI 6asy JaHuX
CIIPOIILYIOTH TOIIYK JaHUX i AI0Th MOKJIUBICTD BiJIbHOTO
JIOCTYITY /10 METQJIAHUX CIIOCTEPEKEHD, 300pakeHb HeGeCHOT
cepu i pesybraTiB iX 0OPOOKU Ta MOKJIUBICTH 3PYYHOTO
MONIYKY IAHUX Y BEJIMKUX ACTPOHOMIYHUX KaTaJIoTax st
BiZIHOCHO HeBesnKoi obmacti Ha HebecHiit cdepi. HaBeneni
npukJaan Bukopructanus ABC.

KaiouoBi ciaoBa: 6asa manux, Beb-cepsic, BipTyaabHa
obcepBaTopis.

A.9. Maxcaes

Hayuno-uccnenoBareynbCKuii UHCTUTYT
«HukousaeBckast actpoHOMITYecKast 06CepPBATOPHSI»,
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ACTPOHOMMYECKHNE
BEB-CEPBUCBI YkpBO

Vkpautckas BuptyaibHas obcepsaropust (YrpBO) yuacr-
ByeT B pabore MesKIyHapOJHOTO ajlbsiHCa BUPTYAJIbHBIX 00-
cepsaropuii ¢ 2011 roga. Bupryanbhas obGcepsaTopus He
MOJKET PEeLIUTh Bee PoOIeMbl XpaHeHUsT U 00pabOTKU JaH-
HbIX, HO OHA TIPEIOCTABJISIET TOJIb30BATESIM CTaHIAPThI /IS
HOCTPOEHUsST UHMDPACTPYKTYPHI ACTPOHOMUUYECKUX H[EHTPOB
JaHHBIX. ACTPOHOMIYECKUE (asbl JAHHBIX YIIPOLIAIT OUCK
JIAHHBIX U JIAI0T BO3MOKHOCTH CBOOOIHOTO JIOCTYIIA K MeTa-
JTAHHBIM HaOJTFOIEH I, M300pakeHIsAM HeOGeCHON cdepbl U pe-
3yJIETaTaM UX 06PabOTKH 1 JIETKO BBIOPATH JaHHBIE 13 HOJIb-
KX aCTPOHOMUYECKUX KaTaJOrOB JJIsi OTHOCUTENbHO He-
GoJbion obsactu Ha HebecHo cdepe. [IpuBeneHbl IPUMEpPBI
ncrosbp3oBarmst ABC.

Kiouesble cioBa: 6a3a aHHBIX, BeO-CEPBUC, BUPTY-
asbHas obcepBaTopus.
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