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AHHOTaNUA

3a mecsTUIIeTHE CYIIECTBOBAHMS BHPTYaJIbHOU
obcepratopun (BO) obecrieueH ymoOHBINA moc-
Ty K IU(POBBIM aCTPOHOMHUUECKHM PECypcam.
Ycnex 3Toro MeXAyHapoIHOTO MPOEKTa, Jiesi-
TENBHOCTh KOTOPOT0 KOOpAUHHUPYeTCss Mexmy-
HapOAHBIM allbsiHCOM «BupTtyaneHast oOcepBa-
TOpUS», ONpenessieT Bce OOJNBIIYI0 HHTErpa-
IMIO JAHHBIX 00CepBaTOpHii B 3Ty MH(POpPMAIH-
oHHyto uHppactpykrypy. K nocnenueit momx-
Ha J100aBUThCs HMH(PACTPYKTYpa TENECKOIIOB,
4YTO TOTpeOyeT CTaHIapTHU3alMKd BCEX JTaIloB
HaOJIIOATENFHOTO LIUKJIA, KOTOPBIA BKIIOYAET
IUIAHUPOBaHUE HAONIOAATENILHOIO BPEMEHH,
obecrieyeHne HaOJIOCHUN, apXUBUPOBaHHE U
npeaBapuTenabHas obpaborka naHueix. B CAO
PAH pa3paboranbl ¥ JEUCTBYIOT HECKOJBKO
UH(OPMALIMOHHBIX CHCTEM, O0ECTIeUMBAIOIINX
HOIAEPKKY HAOIIOAATEIbHOrO LUKIA. ApXH-
TEKTypa CUCTeM MHorocioiHas. OHH peanus3o-
BaHBl C HUCIIONB30BAaHHEM BEO-TEXHONOTHI M
texHonmorumii CYBJl. Ilogmepkka aucTaHIu-
OHHBIX HaOmMOAEHMH TpeOyeT MHTErPaLii 3THX
NPOrPaMMHBIX CPEACTB B €OUHYIO CHCTEMY C
y4eTOM TeHACHIHH B pazpadorkax BO.

Paboma evinonnena npu unarcosoii noddepoicke
Poccuiickozo ¢ponoa gpynoamenmanvhuix uccnedosa-
Hutli (epanmer NeNe 10-07-00412, 11-07-00108 u
12-07-00503).

1 UudopmanuoHHoe obecnieueHue
HAO0JI0AeHU

TexHuueckuid  mporpecc  NO3BOJSET  CHENATh
Ka4eCTBEHHBIN CKA4YOK B aBTOMAaTH3allMM HAOIIONEHMI
U TIOBBICUTH A(PQPEKTHBHOCTh HCIIONB30BAHUS JOPOTO-
CTOSAIMX WHCTPYMEHTOB. CyINECTBYIOMNN YpPOBECHb
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TeJ'IeKOMMyHI/IKaHI/Iﬁ MO3BOJIACT aCTpOHOMAaM AKTHUBHO
y4acCcTBOBaTh B Ha6J'IIOZ[eHI/IHX CO CBOCTO pa60qer0 MCEC-
Ta BHC 3aBUCUMOCTH OT reorpaq)nquKoro TIOJIOXKCHMUS.

Ananranust IUCTAaHIIHOHHOTO PEXKUMA HAOIOICHHUI
TpebyeT pa3pabOTKH KakK HOBBIX OJKCILTYaTAIlMOHHBIX
TPHUHIAIIOB TS TENECKOMOB, TaK M PEalU3aliy MOTO-
KOBOro wiu ckBo3Horo (end-to-end) mporecca HaOIrO-
JICHUH, KOTOPBI 17151 KOHEYHOTO MOJIb30BATEls HAUHHA-
eTCsl ¢ MOMEHTa MOCTAHOBKU 3aJ1a4d U MOKMCKA HUMEFO-
mieiicss uHGOPMAIMH, TMPOJOIKASTCS  MOATOTOBKOM
3asBKH Ha HaOJIOJaTesIbHOC BpEMs, 3aTeM IUIAHUPO-
BaHWEC W TMPOBEIACHHUEC Ha6ﬂ}0ﬂeHHﬁ, apxuBuzalusa H
00paboTKa MONYYSHHBIX JAHHBIX U 3aBEPILACTCS aHAIIU-
30M JaHHBIX U MyOJIHKAIeil pe3yIbTaToB.

1.1 IToroxoBOe NMpoBeeHUE HAOIIOAEHUIT

B Bemynux obcepBaTopusix MUpa JAOCTATOYHO JaB-
HO HUCIIONb3yeTCs IOHSATHE HAaOMI0JAaTENbHOTO IMKIIA.
OH paccmaTpuBaeTcs KaK EIUHBIM TEXHOIOTMYECKUI
MPOLECC, COCTOSIIUI U3 OTIENbHBIX B3aUMOCBSI3aHHBIX
sranoB. Ciofa BXOOWT Iojada 3asfBOK Ha HaOuioza-
TENbHOE BPEMs, COCTaBJIEHHE PACIHCAHUS, MOATOTOBKA
K HaOJIIOAEHUSIM, caM TIpoliecc HabII0AeHUH, apXUBHUPO-
BaHHE HEOOpaOOTaHHBIX JAaHHBIX, IIOATOTOBKA H
MpOBEepKa KaTUOPOBOYHOIO MaTephasia, BepUUKAIHI
MPaBUWJIBHOCTH M TIOJHOTHI 3allOJHEHHS 3aroJIOBKOB
(haitnoB, ob6paboTka, apXMBHPOBAHNE HAYIHBIX JAHHBIX.

BriepBeie cucreMa aBTOMAaTH3MPOBAHHOTO ITOTOKO-
BOTO BBINIOJTHEHMSI HAOMIOJEHUH, a TOUHEE yIpaBJICHHE
pacriicanneM HaOmoneHW ObDla pa3paboTaHa s
kocmmyeckoro Teneckorna HST. TIporpammHBIi KOMII-
nekc Spike [1] obecnieunBaer ynpaBieHHE OT JECATH IO
TPUOIATA THICSY HAONIONEHWH B TOA. 3asBUTEIH
HaOMIOATENBHBIX IPOrpaMM Ha KOCMHYECKOM Telle-
CKOIIE ONpPEJENSIOT OONBIIOE KOJHMYECTBO MAapaMETPOB
Ha pa3IW4yHble BapWaHTHl HAONIONCHUH, YTOOBI
NONYyYUTh  pe3yabraT. OTbIT, HAKOIUICHHBIA IIpH
pa3paboTke MPOrpaMMHOrO OOECIeYeHHs, MOIACPKHU-
BafoOIIero HAONIOACHHS Ha TeJeckome Xa00ma, ObLT
WCIIONIb30BAH TIPH NPOCKTUPOBAHUHM CHCTEMBI MOTOKO-
BEIX HAONIOACHUH Ha Teleckomnax EBpomeiickoil FosKHOM
obcepBatopun (European Southern Observatory). ESO
SBISIETCS MEKIPABUTENLCTBEHHON HCCIIEI0BATEIbCKOM
opraHusauyei, BKmodaromei 11 eBponelickux cTpaH u
BBIMOJNHAIOMEH  HaOmofeHust Ha  00cepBaTOPHSX,



pacrionoxxeHHbIX B Ymimm. D¢ ¢eKTrBHOE HCTIONb30Ba-
HHUE BPEMEHHU TEIECKOIIOB M CO3JaHHE apXWBa JAaHHBIX,
TOTOBBIX [UIi HAYYHBIX HCCJICAOBAHUH, TNPUBEIH K
pa3paborke B ESO cucreMpl MOTOKOBOTO ITOTYYEHUS
manabeix Data Flow System (DFS) [2].

DFS sBnsiercss Ha00poM MpOrpaMMHBIX CPENCTB
U TIPOIIECCOB JUIi CKBO3HOTO YIIPABICHUS MOTOKOM
JAHHBIX, BKJIIOYAIONIEM KaK IUTAHUPOBaHHWE, TaK U
MIPOBEZICHNE ACTPOHOMHYECKNX HaONIOJeHUH, a Taxke
COXpaHCHHE HaONIOMATEIBHBIX JaHHBIX B HAYYHOM
apxuse ESO. Ha camom HmkHeMm cBoeM ypoBHe DFS B
3HAYUTEIHHONH Mepe OIMpaeTcsl Ha TEXHOJIOTHIO CHCTEM
yIIpaBJICHUs PEISUUOHHBIMA 0a3aM¥ JaHHBIX, TaK Kak
0a3bl JaHHBIX HCIIOJB3YIOTCS B KAa4eCTBE MOCTOSHHOI'O
XpaHWIUIIA I OOJIEIIMHCTBA OOBEKTOB U HH(pOpMa-
LIMH, TPOXOJIINX CKBO3b crcTeMy. Ha BepXHUX cBOMX
YPOBHSIX ~ CHUCTEMa HCHONb3YeT KOMOHMHAIHMIO BeO-
OPUEHTHUPOBAHHBIX CPEICTB W  KIHEHT-CEPBEPHBIX
npuioxkeHu Ha Java u C++. B yacTHOCTH, HaJIe)KHAS U
ObICTpas peruIuKalus 0a3 JaHHBIX, PACIOIararoIIuXCs
Ha TPAaHCKOHTHHEHTAJIBHBIX  PACCTOSHHSAX, HMeEET
pelaroniee 3Ha4YeHUE NP CBOEBPEMEHHOM peakliy Ha
OBICTPOMEHSIIOLIMECS] TIOTO/IHBIE YCIOBUS JUIS oOmepa-
TUBHOT'O PEUICHUS BO3HUKAIONIUX Tpo0ieM. ATMochep-
HbIE YCIIOBUS HETIPE/ICKAa3yeMbIM 00pa3oM MEHSIOTCS OT
Yaca K yacy. YToObl yMeHBIINTH 3Ty npodiiemy, B ESO
Obula pa3pabOTaHa KOHIEMIMSA CEPBUCHBIX WM
JMUCTAHIIMOHHBIX HaOroneHuit. Takol moaxom mpume-
userca B ESO ¢ 1997. Ilpu TakoM MOaXoe acTpOHOMBI
UCTIOJIB3YIOT NPOTPaMMHBIE CPEACTBa, pa3padOTaHHbIC
TaKAM 00pa3oM, 4TOOBI MOATrOTOBKA HAOIOIATEIbHBIX
IporpaMMm MorJjia BBIINIOJHATECA aCTPOHOMaMU HECIIO0-
CPEIICTBEHHO CO CBOMX pPa0OYMX MeECT B HHCTHTYTE.
ITapametpsl mporpammbl mepecbinaercs B ESO, rne
MOCJIEe TPOBEPKH OHHU TEPEeJaroTCs HEMOCPEICTBEHHO K
TesieckonaM B UWiM, Tie COXPaHSAIOTCS B JIOKAJIBbHBIX
6a3ax maHHBIX. lIpy yka3aHHBIX B IporpamMme IOrof-
HBIX YCIIOBHSIX HaOmojeHus mpoBojsres. [lonyueHHsie
naHHble Tepenatorcs B mrad-kBaptupy ESO. Ilocie
00pabOTKM M KOHTPOJS KadyecTBa NaHHBIE OTIPABIIS-
IOTCSI K 3asIBUTENIO IPOrPaMMBI, 3aBepIlas TeM CaMbIM
HaOIronaTeNnbHbINA UK. B Teyenue roga 8 ESO BeImON-
HAIOTCSL Ooliee THICAYM TAKUX CECCHH, IMPUYEeM OKOJIO
MOJIOBUHBl CECCUH MPOBOJATCA B JUCTaHUMOHHOU
CEpBHUCHOM MOJ€E, MPU KOTOPOM 3asiBUTENb MPOrPAMMBI
MIPOBOJIUT HAONIONEHUS, HAXOAACh HE HA TEIECKOIe .
OCHOBHBIM HMHCTPYMEHTOM MOJB30BATENS [UIA TOATO-
TOBKH ¥ yIIpaBIIeHUs HAOMIOAATENbHBIMA IIPOrpaMMaMH
SIBIIETCA KIIMEHTCKOE TPWIOKEHHEe Ha Java, 3ammycka-
eMBIi ¢ pabodeld MaITMHBI TONTH30BaTENs U OOMEHIBA-
FoLIHiACS HHPOPMALIHEH ¢ CEpBEPOM, PACTIONOKCHHBIM B
mrab-kBaptupe ESO B 'epmannm.

DFS mnomnmepxuBaer cnemyromue cepBuchl: (1)
MMOJTOTOBKA 3asfBOK Ha HaOmoneHws; (2) mpoBepka U
peleH3UpOBaHUE 3asBOK C IUIAHUPOBAaHWEM HaOIro/Ie-
Huil; (3) co3maHue OnMMCcaHus YCIOBHIA HAOTIOMCHUH IS
MPUHATHIX 3asBOK W TIepefadya MX B CHCTEMY JUIA
MOCTICYIOMIEr0  BEIIONHEHHs;, (4) IWHaAMHYECKOe
IUTAHUPOBaHWE HAOMIOACHUI C ydeToM TpeOoBaHWMit
TTOTTH30BATENS U TTOTOMHBIX YCIOBUIA; (5) cOOp IaHHBIX
n on-line apxuBupoBanme; (6) 0OpabOTKAa NaHHBIX C
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obecrieueHHeM TPOBEPKH KadyecTBa M CO3JAHHUE
TOTOBBIX K HAYYHOMY aHAJM3y MaHHBIX; (7) moarocpod-
HOE XpaHEHHE IaHHBIX C OOECIEYeHHEM OBICTPOTro
nocryma; (8) mpeocTaBleHWE aHHBIX 3asBHTEISM
IporpamMM, a TaKKe HCCIEeJOBATESIM, PadOTAIOMUM C
APXVBHBIMH JAHHBIMH.

DFS omnmpaercs Ha TpuU KIIOUEBBIE TEXHOJIOTHHU:
OCHOBAaHHBIC Ha BEO-TEXHOJIOTHSX CpEJICTBA YIIpaBIie-
HUS WHQpOpMAIMEH, apXHUTEKTypa KIHEHT-CEpPBEp W
CHCTEMBI YIPABICHUS PENAIUOHHBIMU 0a3aMU JaHHBIX
MPOMBIIIIEHHOr0 Kiacca. B atom cmbicie ESO He
OTJIMYACTCs OT APYTHX MPOBAMIEPOB, 00ECTICUNBAIOIINX
KPYIJIOCYTOYHBIA CEPBUC Ha Teorpaduyecku pacrpene-
JICHHOH OCHOBE.

Cnenys omeity ESO, npyrume  HasemHble
obcepBatopuil TPUMEHSIOT TOMOOHBIN moaxonx. Tak
cuctema ympasieHuss JaHHbiMH (Data Management
System) NOAO (National Optical Astronomical
Observatory, USA) pa3pabatsiBaercst a1si 00CCIICUeHUS
MOTOKa TIONy4aeMbIX OT TENECKONMOB JaHHBIX K
TIOJIB30BATEINI0 BUPTYalIbHOH oOcepBatopuu [3]. DMS
spisercss  end-to-end (E2E) cucremoii, koropas
cobupaeTr HeoOpaOOTaHHBIC JaHHBIE OT Pa3HBIX
HHCTPYMEHTOB, YCTAHOBJICHHBIX HAa TEIECKOMax B TPeX
reorpadMueckd pa3HECEHHBIX TOYKAX, IepelaeT 3TH
JaHHbIC Ha apXWBHBIC CaHThl, ABTOMATHYECCKH WX
obpabatbeiBaeT 1 nepenaet Ha BO-nopran. Yactu 3toit
CHCTEMBI YK€ HCIONB3YIOTCS, OOCTY)KHMBAs dEThIpe
oboceppatopun  CTIO, KPNO, SOAR wu WIYN,
Bxomsmue B coctaB NOAQO. Ocoboe BHUMaHUE IpH
pa3paboTke  CHCTEMBI  YOCS/SUIOCh  BO3MOKHOCTH
HaCTpanBaTb CI/ICTCMy JJIA O6CHy)I(I/IBaHI/IH llpyT‘I/IX
Ha3eMHbIX 00CEpBATOPHH B OYIyILEM.

Crnenyronum nipumepom pazpabortku E2E-cucremsl
spisiercs npoekT NRAO (National Radio Astronomical
Observatory) OEO (Office of End to End Operations)
[4], HampaBiieHHBII Ha VIPOIICHHWE W TIOBBIICHUE
3¢ pekTHBHOCTH HaOJII0JaTeNLHOTrO npoiecca,
OXBaTBIBAIOIIETO ~ BCE  TEJNECKONBI  00CEpBATOPHUH.
Kommnekc Bimrouaer cienyromue moacuctemsl: (1)
cpena A 00pabOTKH JaHHEIX; (2) cucTeMa yIpaBIICHHUS
3asBkamy; (3) xpanwnume paHHeIXx NRAO — BeO-
mardopma Ui TOTy4eHHs], Kak UCTOPUYECKOro cpesa
JOAaHHBIX, TaK W JaHHBIX C aBTOPCKUM IOCTYIIOM, B
COYETaHUH C pAaCHpefeTIeHHOW WH(OPMAIMOHHOMI
HHPPACTPYKTYpOH € TOAIEPKKOU JJTOITOCPOUHOTO
xpanenus naHHbIX; (4) Google Sky - Bu3yambHBIH
MOMCK M TIOMCK IO KOOpIMHATaM C BKIIIOUeHHeM BO-
CEPBHCOB, KaK Ul WCCIeNOBaTeNei, TaK M Ul IIUPO-
KO OOIIeCTBEHHOCTH, (5) WHTEPAaKTUBHBIC CEPBHCHI
NRAO - maHenpr HWHCTPYMEHTOB JMJs acCTPOHOMOB,
BKJIIOYAIONIAsl  yIPaBJICHHE TENECKOIOM, JIMYHBIM
npoduieM, MaHHBIMHU, 3asBKaMH W HAOIIOICHUSIMH,
MONYYUTh JOCTYI K JOKYMEHTalUH W CHPaBOYHOH
nHpopmanum.

HaGmogarensHbli UKI W (QYHKIIMOHAIBHOCTD
OT/IENBHBIX TO/ICHUCTEM, 0DECTIEUHBAIOIINX €r0 BBINOJ-
HEeHHe, B OOIMMX dYepTax COBMAJAIOT B NPHBEICHHBIX
BBIIIIE MIPOEKTaX, OJHAKO HET pa3pabOTOK CTAaHIApTOB
Ha OTHCIBbHBIC OTambl HAONIOAATEILHOIO IHMKJIA,



KOTOpBIC SBJSUTUCH OBl aHasoroM craHgapToB IVOA
JUTS BUPTYaJIbHON 00cepBaToOpHi.

2 HaomropareanHblii tukia B CAO PAH

Wnctpymentsl  CrienuanbHOW — acTpopHU3NIECKON
obcepatopun PAH Bcrymuiam B crpoil B mepBoi
nonoBuHe 70-x rogoB 20 Beka, KOra ypoBE€Hb Pa3BUTHU
MHQOPMAMOHHBIX TEXHOJIOTMH W  aBTOMAaTH3alUH
obecrieunBajl  TOJBKO  YNpPABJIEHHE  TEIECKOIaMH.
TexHonormueckas CTPYKTypa HaOII0JaTeIbHOTO
mporecca  BKIOYaNa M BKIIOYAaeT  HECKOJBKO
B3aUMOCBSI3aHHBIX ITAIOB:

° IIOCTaHOBKa acrpoq)mnq eCKoH 3aJa4u;

° MJIaHUPOBAHUEC Ha6J'IIO)laTeJ'H)HOl"O BpEMCHHA (HOI[FO—
TOBKa, ojia4ya, peucH3NPOBAHUC 3asABKH, COCTABJIC-

HUE PacIMCaHus);
HOArOTOBKA HAOIIOAaTEIBHOTO AKCIIEPUMEHTA;

HaOmofeHue (yrpaBlICHHE TEIECKONIOM H TIpUEM-
HUKaMH M3ITy4eHHs], perucTpamnus u coop Habmona-
TeJbHBIX JaHHBIX M COMYTCTBYIOLIEH wHHpOpMa-
LHH);

apXUBH3aIMs HAOMIOAATENbHBIX TAHHBIX;

e  00paboTKa,

o JOJITOBPEMCHHOEC XPAaHCHUEC U JOCTYII K TaHHBIM.

[TonroroBka HAGIIOICHUI UMEET CBOIO CTICIIMGBUKY ISt
pa3HBIX MHCTPYMEHTOB. DTO OMpPEAENACTCS] KOHCTPYK-
TUBHBIMU OCO6CHHOCT5[MI/I TCICCKOIIOB U paSHI/I‘{HbIMI/I
METOaMU HaOJIIOACHUI.

Kaxprit acTpohu3nIeCKuit JKCIIEPUMEHT,
npoBoauMbiii Ha uHcTpyMeHTax CAO PAH, omucel-
BACTCsl HECKOJIBKUMH JIECSATKaMU MapaMeTpOB, KOTOpbIE
HaJl0 yYUTHIBATh NMpPU HaOMOAEHUSIX U oOpadotke. s
YCHEIIHOHN peajn3anuy HaOII0AaTeNbHOr0 LUKIa Hamo
OMPEAENATh NPUOPUTETHI HAOMIOJATENbHBIX NIPOrPaMM,
HPHOPUTETH HAOIIOJATEIBHOIO BPEMEHH, CBA3aHHBIE C
Ka4eCTBOM H300paKeHUsl, IPO3PAYHOCThIO aTMOC(hEpHL,
¢dasamu JlyHBl, U YPOBHHM JAOCTyNa I yHaleHHBIX
HaOJIIOACHUH.

HaoOmronenus ua rteneckormax CAO PAH B o0mmx
4yeprax BBINONHAIOTCS TaK e, Kak W B JPYrHX
Ha3eMHBIX 00CepBaTOPUSX, a IMEHHO: TUIAHUPOBAHUE U
NpoBeleHue HaONIIOCHNH, apXUBH3alMs JaHHBIX,
JKypHaJHpOBaHUE HAOMIOICHUH, MTOTOKOBas 0OpaboTka
JaHHBIX U Ap. [5]. B Teuenue psga et B oOcepBaTopun
BelyTcs paboThl, ONMUparolIdecs Ha CYLIECTBYIOIIUI
MEKIYHAPOIHBIA OIBIT, MO CO3JaHUIO MH(OpPMALMOH-
HBIX CHCTEM IOJJICP)KKH OTHEIBbHBIX ITAIoB HaOIIoze-
HHH, MPpaB/a, TOJIBKO B CAMBIX OOIIMX KOHLETITYaIbHBIX
U TEXHOJIOTHYECKUX TTOIXO0aX, HOCKOJIBKY HET TOTOBBIX
NPOrPaMMHBIX PELICHHH MPUMEHUTENEHO K KOHKPET-
HOMY HaOIII0IaTeIbHOMY KOMILIEKCY.

Pazpaborka cumcTteM TOAACpKKH — HaOMIOAEHUH
MIPOBOIMIIACH B Pa3HOE BPEMS M HE B €IMHOM KOHTEKCTE
E2E-cucrem. OnHa n3 mpobieM cBsi3aHa C Iepenadei
MapaMeTpoB OT Pa3HBIX MPOrPaMMHBIX CHCTEM, IEHCT-
BYIOIIMX B HaOMIONAaTENbHOM IHKIE, K KOHEYHOMY
pe3ynbTary — HabOmomaTenbHOMY (hailiry, KOTOpBIH
MOMEIaeTcsl sl JOJATOBPEMEHHOTO XPAaHEHUS B
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apXWBHYIO cucTeMy. McToprdeckn ClIoXMIIOCh Tak, 9To
CHCTeMa  YIpaBJCHHS  TEJIECKONIOM M CHCTEMBI
yIpaBieHuss  HaOMIOAAaTeNbHBIMH — NpUOOpamMH |
CHCTEeMOH cOopa, KOTOpbIE IOCTABISIFOT OCHOBHOM
HaOOp mapaMeTpoB B HAOIIONATENbHBIC JaHHBIC,
pa3pabaThIBaIICh B Pa3HBIX MOApA3JeiIeHHIX obcepBa-
Topuu. Mneomoruss CKBO3HOW Iiepeiauyd MapamMeTpoB
yepe3 CHUCTEMBl He OblIa JIOCTATOYHO HPOAYMaHa IS
KOH(QUTYPHPOBaHHUS M HACTPOWKM CHUCTEM IIPU CMEHE
HaOMI0IaTeNbHBIX MHCTPYMEHTOB. B HacTosee BpeMs
JUI psiia METOJOB HAONIOAECHHH IPOUCXOIUT HEKOp-
peKTHasi mepeadya WHPOpPMAIMH, a B HEKOTOPBIX CIIy-
yasgX M MOTeps psja MapaMeTpoB. OTH CIOXKHOCTH
CBSI3aHBl C MEXIUIATGOPMEHHBIM B3aHMOJICHCTBHEM.
PabGota mo MHTErpamyy cUCTEM, O KOTOPBIX TOBOPUTCS
Janee, IO3BOJMUT (OPMAN30BATh JTAIlbl [TOTOKOBOM
nepenadyl MHGOPMAMKM K KOHEYHOMY TMPOIYKTY —

HaOmomateikHOMY — (aitmy. Jlamee MBI IPUBOIUM
KpaTKOe OMHCaHHe pa3paboTOK, pe3yabTaThl H
pOOJIEMBI.

3 IlnanupoBanue HAOIIOIEHUI

[TnanupoBanue HaOMIOIAEMOr0 BpEMEHH BKIIIOYAET B
ce0s Toayy KOHKYPCHBIX 3asBOK, UX PELEH3UPOBaHHE
W COCTaBlieHWE pacnucaHus HaOmropeHuid. U3
paccmorpenHblx M npuHATEIX KTBT (Komurer mo
TeMaTHuKe OONBIINX TEIECKOIMOB) 3asBOK COCTABIISIETCS
KaJleHIapHbld I1aH HaOmoneHuil Ha monroma. Jlyis
aBTOMaTH3alMy TUIAHMPOBaHMs HaONIONEHUI co3laHa
HH(pOPMALMOHHAs cHcTeMa [6], peajW3oBaHHAs Ha B
TPEX3BEHHOI apXHUTEKTYpe «KIMEHT»-«CepBep MpUiIo-
eHu»-«ceprep bI».

Jus  nonb3oBanusi  BeO-uHTEpdeiicoM  cHcTeMBbI
TpeOyeTcst perucTpanys W aBTOpH3alMsA IIPH BXOZE.
OmpeneneHsl TPU POJIEBbIE TPYIIBL, Pa3IHYAIOIIUEcs
[0 CepBHCaM W TpaBaM JOCTyNa K JaHHbIM. Porb
«TIONB30BATENbY JaeT MPaBO HA YTEHHE/3alHCh/penak-
THPOBaHHE TONBKO CBOMX 3asfBOK, DPETHUCTPalIO |
HACTPOIKY epCOHANBHOro OrOKEeTa, MIPOCMOTp pacl-
caHusi HaOIIOJCHNH, MOy4YeHHe KpaTkod MH(OpMaIK
00 MHCTpYMEHTaX. BhInonHseTcs KOHTPOIB 110 BpeMEHH
IPH PENaKTHPOBAHWM MOAABAEMOH 3asBKH, MOCKOIBKY
3asBOYHAsE KaMIIaHHS HMeEET ONpelelIeHHbIe CpPOKH.
Ponp «3KcnepT» BKIIFOYaeT Bee MPUBWIETHH U (DYHKLIUH
«TIOJIB30BATEIISD U eIle NPOCMOTp 0a3bl JaHHBIX 3a5BOK,
NONy4eHHe CTATHCTHKH M TEHEpalyio OTYETOB O
MporpaMMax, y4acTBYIOIIMX B HaONrOIEeHMsX, 3aTpedo-
BaHHOM KOJHMYECTBE HOYCH, IpOrpaMMax HaOItOJCHUH,
nyonmkanusx. Pone skenepra npenocTaBisercs 4wieHaMm
KTBT. Ins ponu «agMUHUCTPATOP» pa3pelieHbl Bce
(GyHKIMH SKCIepTOB. B nomonHeHne kK HUM aJMUHH-
CTPaToOp MOXET PEeNaKTHPOBAaTh 0a3y INAaHHBIX 3asBOK,
YIPABJIATE OFOJPKETAMU TONb30BaTeNel, 3aHOCHTh H
peIaKTHPOBaTh 3asBKH, IOJaHHBIE B TEKCTOBOM BHJE,
COCTaBISITh  paclHCaHHe HaOJIIOJCHUH, YIPaBIATH
Oro/DKeTaMHU  MOJIBb30BATENEH, BBINONHATH NpoduIaK-
THKY 0a3bl JaHHBIX U Jp.

HazBanus HOPUHATBIX 3ad4BOK (Ha6J’IIO,I[aTeJ'ILHLIX
nporpaMM) M WX 3ad4BUTCIIM OOJDKHBI IIEPEAABaTHCA B
Ka4eCTBEC MapaME€TpPOB B 3arojIOBKH Ha6J'IIO,Z[aTeJ'IBHBIX
CI)aﬁJ'IOB TP HAKOIUICHWW OaHHBIX, TO €CThb B CHCTEMY



ynpaieHust coopoM. D1a (GYHKIHS HE peaan3oBaHa, HO
Ha ypoBHe Tabmmiy Oa3bl JAHHBIX pACIHCAHUS W
TIOMCKOBOW CHCTEMBI apXHBa PEaJN30BaHa CBS3b ATHUX
MapamMeTpoB ISl MOAJNEPKKH 3aIpOCOB IO HA3BAHHIO
TIPOrpaMMBbl HAOJIIOJICHUH 1 3asIBUTEISIM.

4 ApxuBHpOBaHHe JAHHBIX

ApxuBHas cucreMa obmiero apxuBa
HaOrOMaTeNbHBIX JAHHBIX [7] COCTOHMT M3 XpaHWIWINA
mUQPOBBIX JTaHHBIX W HWH()OPMAIMOHHO-TTONCKOBOH
cucremsl (UIIC) wa 6aze CYB]] PostgreSQL, xoTopas
noanepxkuBaer 16 1mm¢poBbIXx  Koyurekmwid. s
obecriedyeHns] COXpPaHHOCTH JIAHHBIX NPU BO3HUKAIOIINX
JedexkTax Ha HOCUTENIsAX WIM cO0eB 000pyIOBaHUS
HMMEIOTCSI HECKOJIBKO KOMHH AaHHBIX — JIBE KOMWH Ha
CD/DVD-nickax ¥ /Be KONHMM apXuBa Ha JKECTKUX
muckax. OxHa permunupyet onrtudeckue qucku (A0), a
npyras xonus (Al), HECKONBKO MO CTPYKType KaTajo-
roB Moan(HUINPOBAaHHAS, COOCTBEHHO HCIIOIb3YETCS
UIIC. B Hacrositiee BpeMs: Bce HU(PPOBbIE HOCUTEIU H
YCTPOICTBAa YTEHUS-3aIUCH JaHHBIX HENb3sl OTHECTH K
YCTpOICTBaM MAJUTENBHOTO XPAHEHHUs, IMOITOMY JUIs
obecrieyeHns] COXPAHHOCTH UUQPOBBIX JAaHHBIX Ha
JOJITMH CPOK HEOOXOIUMO IUIaHMPOBATh MEPUOANYEC-
Koe nepenucbiBanue nHpopmamu. Konun apxusa AO u
Al moaaep’kUBAIOTCS TaKXe W AT TaKOil Mpouenypsl
nepenucbiBanus. BapuaHTt apxuBHbIX AaHHbIX (Al)
noBTopeH Ha USB-nuncke ¢ qobaBieHnem ramia Taduuil
NIIC u nporpamm. OH sABJISI€TCS pe3epBHOM Komue s
BOCCTQHOBJICHHSI MH(OPMAIIMOHHOM CHUCTEMBI  IpH
aBapUHHBIX CHUTYyallMsSX Ha CepBepe W/WiIM MepeHoce
CHCTEMBI Ha JPYTYIO0 MIaTdhopMmy.

HNudopmanmoHHO-TOUCKOBasi ~ cUcTeMa  OOLIEro
apXuBa pealu3oBaHa B TPEX3BEHHOH apXHUTEKType
KIIMEHT»-«CcepBep MpuwiokeHuim-«cepsep bJI» u obec-
NeYHBAET OTKPBITHIH BEO-TOCTYN K HaOII0AaTeNbHBIM
JaHHBIM B COOTBETCTBHH ¢ pe3omonueii MAC o
JocTyne K apxuBaM HaOmronenuii [8]. Kaxpiid daiin c
HaOJIIOAECHUAMY OIMChIBaeTCA B Ta0IUIax 0a3bl JaHHBIX
60 mapamerpamu. OHH HCIONB3YIOTCA Ui JHHAMU-
yeckoro ¢opMmupoBanusi BeO-uHTepdeiica, ycTaHOB-
nmeHus coorBercTBus mapamerpoB FITS-3aronmoBka u
atpubyroB Tabmun UIIC, wupentuduxanuu ¢daiinos,
onpeJeseHus Tuna Gaiia u T.11.

Yacte TaOmuIy cxeMbl 0a3pl JAHHBIX SIBIISTFOTCS
CIpaBOYHUKAMH (CIIOBapsMH) U CoAep:kaT WHQopma-
LU0, COOpaHHYIO NpH aHaJIM3€ IAaHHBIX JIOKAJbHBIX
apxuBoB. OHa MO3BOJISIET HHTETPUPOBATH Pa3HOPOIHEIC
uudpossie kKowtekuuu B oxuout MIIC. [Ipyras dactb
TaOJIUII CONEPIKUT MapaMeTphl, ONUCHIBAIOIINE KaXKIbIi
HAOMIONATENbHBIA (Daiiy, BKIIOYCHHBIH B apxuB. Tab-
JIMLBI TTOMOMHSIOTCS IO Mepe MOCTYIUICHUS ONTHYECKIX
JMICKOB C HOBBIMH JaHHBIMH. B apXuBe HeT JKECTKHX
orpaHHUYEHUIA Ha Gpopmat (aiiioB, MOITOMY JOOABICHHE
HOBBIX JIOKQJIBHBIX apXWBOB HE BBI3BIBACT TPYAHOCTEH
TIPY COOJTIOACHUH JOCTATOYHO HPOCTHIX MPABHIL.

Jns nposenerns moaepuusarwu UIC moxnepxusa-
FOTCS JIBE CXEMBI 0a3bl TaHHBIX — TECTOBAas W pabodasi.
PazpaboTtkn BemyTcst Ha TecToBoM cxeme. [locie ee
mpoBepkn UIIC mepexitrodaercss Ha OOHOBJICHHYIO
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Bepcuto BJl. OpurunnameHas komus AQ u Hammdme
TECTOBOM CXEMBI IO3BOJISIOT BHIMONHATH MOJEPHU-
3anmto UTIC maxke Ha ypoBHE TaOIuIL.

ApxuBHas cHucTeMa BKIO4aeT 16 muQpoOBBIX
KOJUICKITNH, TTOJy9E€HHBIX Ha Pa3HBIX HAOIIOJATEIbHBIX
npubopax. YacTe KOJUIEKIMI HE IOMOIHIETCS H3-3a
TOT0, YTO HEKOTOpBIE MPUOOPHI YK€ HE MCIIONB3YIOTCS
Ha TeJecKolaX, HO JaHHbIE, XpaHANIMECS B HUX,
OCTarOTCsl BOCTPEOOBAaHHBIMHY ISl HAYYHOT'O aHAJIN3a.

Jist moaroToBkM «science-ready» MaHHBIX TpeOyeT-
Csl KOPPEKLHUSI HEKOTOPHIX IapaMeTpoB B 3arojloBKax
HaOmonaTeNnpHpIX (aiiioB. DTo KacaeTcs, Ipexie Bce-
r0, KOOPJMHATHOW TPUBSI3KK. YaCTUUHO Takasi KOppeK-
IS BBITIOJTHSIETCSI CEPBUCOM apXWBHOHM CHCTEMBI, KOTO-
past Mo MMeHN 00beKTa o0palaeTcst B MEXTyHapOJHBIH
LEHTP JIAaHHBIX ¥ MOJTy4aeT ero koopauHatsl. [is Gomnee
TOYHOW acCTPOMETPUYECKOH KaIHOpPOBKM IH(PPOBBIX
M300paKeHUH pa3padaThIBACTCSI CHUCTEMa KOOPIMHAT-
HOM TPUBSA3KH, O KOTOPOH TOBOPHUTCA B CIEAYIOLIEM
pasnerne.

4.1 Cuctema noaJIep:KKU JIEKTPOHHOI0 sKypHAaIa
HaO0II01eHu i

Cuctema mpenHa3HaueHa [yl HMHTEPaKTUBHOIO
3aI0JIHCHHST JKYPHAJIOB HAONIONeHWA Ha 6-M ONTHU-
YECKOM TeJecKoIe. DIIEKTPOHHBIM JKypHaj HaOJrone-
HUI peanu30BaH B TPEX3BEHHOM apXUTEKType, '€ B
Ka4yecTBe KJIMEHTa HCIOJNb3YyeTCsl CTaHIapTHHIA Opay-
3ep, cepBepa mpuiokeHuit — cepBep Apache u cepsep
6a3b1 nanHbIx nox ynpasieHneM CYB/] PostgreSQL.

3anonHeHne KypHaja HMMEeT IIOATOTOBUTENBHBIN
sran. [locne yTBepXIeHHs pachucaHusi HaOJIOACHHI
BTA noaroraBnuBarOTCs MIA0JNOHBI JKYypHAJIOB C
YaCTMYHO BHECEHHOM HMH(popMaieil u3 0a3bl TaHHBIX
pacniicanus HabIOAeHUH (qaTta HaOIIoAeH!s, Ha3BaHUE
MpOrpaMMBbl, 3asBUTEIb, OTBETCTBCHHBIM HaOmIoa-
TeNb), YTOObI O00JerduTh pabory HabmomaTenss |
YMEHBIIIUTh KOJIMYECTBO OMIMOOK TPU BHECEHUH
nHpopmanum.

B cucteme onpeeneHsl CleayOIHe POITH:

nonv308ameny — PETHCTpanys, BX0[ M0 mapo-
JI0, TIPOCMOTP | TOKCK >KypPHAJIOB HAOIIOAEHHUHN 10
Jiare;

omeemcmeenHble HabIwoameny — PETUCTpa-
s, BXOJ 110 MapoJIto, IPOCMOTP M MOMCK JKypHa-
JIOB, 3aIOJIHEHWE >KYpPHAJIOB, MOAIKCH KypHaja.
310 rpylma Toib30BaTeNield, OrpaHHYeHHAs
TIOMMEHHBIM CITUCKOM;

AOMUHUCIPAMOpPbL - PETHCTPALHs, BXOJA IO
Napoio, MPOCMOTP M IOUCK JKYPHAJIOB, MpEABa-
pHUTENbHAas TOATOTOBKA TEKCTOBHIX ILIa0JIOHOB
MIPOTOKOJIOB HAOINIOJICHNH, ympaBieHne MH(opMa-
e O pEerHcTpanyu I0JIb30BaTENeH: MPOCMOTP
JIAHHBIX, YJaJICHWE II0Jb30BaTeNeil, W3MEHEHHE
CIHCKa OTBETCTBEHHBIX HaOmIonaTenei, HaroMH-
HaHWE MapoIs.



5 O0paboTka JaHHBIX

st pabodero MHCTpyMEHTa, KOTOPBIM CTAHOBUTCS
BHUpTyalbHast 00cepBaTOpusi, HYXEH CHEeNUaIbHBIM
00pa3oM IOATOTOBJICHHBIH KOHTEHT — JaHHbIE JOJKHBI
ObITh TOTOBBI JUII HAyJYHOrO AaHajim3a, TO €cCTh
HCTIPABIECHbl OT MHCTPYMEHTAJBHBIX NOTPEUIHOCTEH U
MPUBS3aHBl K KOOPJAMHATHOM W (HOTOMETPHUYECKOH
cucremam. Jiist aTUX nenei pa3padbaThIBAIOTCS CHCTEMBI
TIOTOKOBOI aBTOMAaTH4eCKOH 00paOOTKH.

5.1 KoopnuHaTHasi NPUBA3KA NPAMBIX CHHMKOB

Bornee monoBuHBI HAOMIOIECHMA HA 6-M ONTHYECKOM
TEJIECKOIE TMPOBOMATCS JUCTAHIHOHHO. [Ipu ymaieH-
HBIX HAOIOJCHUSX BA)XKHO OIEPATUBHO KOHTPOIUPO-
BaTh HABCJCHUS TEJIECKOMa, a TaKXKe OTCICKUBATH
HaOroaTeNbHble YCIOBHS (IIPO3PaYHOCTh U KauecTBO
n300pakeHnii), KOTOPhIC WCIOIB3YIOTCA TPH BBIOOPE
O00BEKTOB M3 3asBJICHHOIO MPOrpaMMoil crmcka. Jlis
KOHTPOJIsI HaBENEHHS TEIECKONAa M YTOYHCHHUS acTpo-
METPUYCCKONW KaJTHOPOBKHM pa3paboTaHa TEXHOJIOTHS
ABTOMATH3UPOBAHHOW KOOPIAMHATHON TPHBSI3KU TMpPs-
MBIX M300pa’keHHid. PeaTn3oBaH M BHEAPEH MPOrpaMm-
HBIA KOMIUIEKC 3KCIIPECC-00pab0TKH H300paKeHHUH C
UCIIOJIb30BAaHMEM aBTOPCKOTO IIaKeTa MPOrpaMM 10
MacCIITaOHO-UHBAPUAHTHOMY U KOPPEALMOHHOMY
METOZaM TIPHUBS3KH KOOPIMHAT B COOTBETCTBUHM C
tpedoBanusimu FITS-dopmara.

CucremMa  3KcOpecc-oOpaOOTKM — MOCTPOEHAa  Ha
IPUHLMIIAX  MHOIOCIOMHOM  apXWUTEKTypbl UL
peanu3anuy B3auMOJICUCTBHS B paclpe/leIEHHON cpefie
MEXy KIMEHTOM, CEPBEPOM MPHIIOKEHUNA U CEPBEPOM-
SkyNode, obecnieunBaromum nocTyn K 0a3e IaHHBIX
ACTPOHOMHUYECKHX KaTaJoroB. AJTOPUTM IMOTOKA 3a/ad
NPOTECTUPOBAaH  HAa  OCHOBE  HaOIJIONATENLHOrO
MaTeprasia BCIIOMOraTeIbHbIX TEJIECKOMOB U TI0 apXUB-
HBIM IIpsiMbIM cHUMKaM BTA. OH nokassIBaeT ycToyu-
BbIE PE3YNBTATHl U1 Pa3HBIX MO KAYECTBY U JIMHAMHU-
YECKOMY JAMana3oHy JaHHbIX. [lnaHupyercs nanbHEW-
mee pa3BUTHE TIPOrPAaMMHOIO KOMIUIEKCA M €ro
NPUMEHEHUE TIPU TIOATOTOBKE HAYYHBIX JAaHHBIX,
KOPPEKLMH KOOPJHMHATHBIX IapaMeTpoB HalmomaTens-
HBIX (paiiJIOB ¥ KOHTPOJISA HaBEIEHHUS TEIECKOIa.

5.2 TloTokoBasi 060paGoTKa NPAMBIX CHUMKOB

Ipoekt Youpi [9] - You Pipe - kouBeitep 00paboTku
HAOMIOAEHUH C THUOKUM, OpHUEHTHPOBAHHBIM Ha
acTpoHOoMa BebO-mHTEpdeiicoM MPMIOKEeHHH obecredu-
BaeT pa3BHUTYI0 (YHKIIHMOHAIBFHOCTh UISI O0OpabOTKH
HAOMIOAAaTeNbHEIX MaHHBIX. OH IOCTPOSH Ha OCHOBE
OTKPBITHIX TPOTPAMMHBIX HHCTpYMEHTOB. WHTepeiic
MTO3BOJISIET YIPABIIATH 3aaHUSIMHU 00pa0OTKH B PEKUME
peansHOro BpeMeHu. Ha cropoHe cepBepa paboTaroT
CKpUNITHI Ha f3BIKE IporpaMMupoBanus Python
BbI3BIBacMbIe BeO-(peiiMBopkom Django. Ha cropone
KIIMEHTa HCHOoNb3yercss Ajax - TEXHOJIOTHs Ha OCHOBE
6ubnmorek Javascript Prototype script.aculo.us. Youpi
WCTIONB3YyeTCs TIPH TUCTAaHIIMOHHOW 00paboTKe MaTepu-
ana ob03opa Heba, NMPOBOAMMOrO Ha 4-M TEJIECKOIe
(paHITy3CcKO-KaHaICKOH 00cepBaTOpUH.
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MpbI BOCHOJIB30BAITKCH OTKPBITHIMU TPOrPAMMHBIMH
pa3paboTkaMH MPOEKTa, YTOObI MPUCIIOCOOUTH €ro st
HAIIMX TIeJed, TaK MOsBWICS TpoeKT Soupi. OCHOB-
HBIMH, OTJIMYHUTEIBHBIMU OT YOUupi, OCOOEHHOCTSMHU
Soupi sBrsercss ucronp3zoBanne CYBJ] PostgreSQL ¢
pacimpenrem PostGIS, 4ro mO3BOJSIET MOBBICHUTH
MacITabupyeMocTh Tpollecca O00pa0OTKH JTaHHBIX.
BerparBaembie MOAY/IH M ONMMCAHHS HAOIIOIATEIbHBIX
WHCTPYMEHTOB BKJIIOYAIOT HOBBIE HACTPOMKH  JUIs
npuOOPOB, KCIOIb3YEMbIX B 00CEPBATOPHH.

Soupi - 3T0 yHuUBepcanpHbli "frontend" s uHTEp-
HET-TpHJa, KOTOPBI MOAXOAUT Kak mis oOpaboTKH
OonpIMX 00bEMOB apXUBHOTO HAOIIOATENILHOTO MaTe-
puana, Tak ¥ IEepCOHAIBHBIX JTAHHBIX. Soupi IpeaHas-
HaueH JyIsl 3aIrycka 3aJaHuil ¥ KOHTPOJISL BCEX ATAIOB U
napaMeTpoB B mporiecce 00paboTku. Llukin HaunHaeTcs
c 3arpy3ku FITS-¢aiinos. Bumxers! ¢ pynknmeit select
MO3BOJISIFOT ~ BHIOMpAaTh  IMOJB30BATENI0 OJUH WM
HECKONbKko KaHamoB ((misTpoB) mis FITS-uzo0pasxke-
HHH, JOCTYMHBIX KaK JIOKAIbHO, TaK U U3 CETEBBIX
pecypcoB, takux kak NFS, FTP. Ilpu stom Soupi

CUMTHIBAET TEKCTOBBIE 3aroJIOBKM M  IIOTPYKaer
nndopmanmio B 0a3zy JaHHBIX, 3aTeM cooOIaer
MMOJB30BAaTEN0, B TOM uncie H 1o E-mail, 00

OKOHYAaHHWH 3arpy3Ku.

Soupi siBIsieTCSI THCTPYMEHTOM, KOTOPBI JIEHCTBYET
KaK BBICOKOYpPOBHEBasi 00OJOYKa sl CBOOOIHBIX
HU3KOYPOBHEBBIX MPOTPaMMHBIX MNaKeTOB 00paboTKH
ACTPOHOMHYECKUX N300paKEeHHH, TaKUX Kak
nporpammusie nakerbl QualityFITS - onenka kauectBa
n3obpaxenns, SCAMP - acrpomerpuueckas
(oromerpuyeckas KanuOpoBKa MHCTpymeHTa, SWarp -
MHTEPIONSALUS U CIIOKEHHE H300paXKEHUH, a Takke
SExtractor -- WHCTpYMEHT Uil W3BJICUYEHUS TOYCUHBIX
HUCTOYHUKOB U Kartajormzauumu [10]. Bce wmomymm
00pabOTKK JOCTYNHBI U3HYTPH B KAueCTBE IJIATHHOB.
HexoTtopsie u3 HUX MOTYT OBITH OTKITIOYEHBI I KaKOH-
100 KOHKPETHOH WM (hparMEeHTHPOBAHHOW IMOCIe0-
BaTEIbHOCTH OOPabOTKM MO KENaHHIO IOJIb30BATENS.
[Tpyn HEOOXOAMMOCTH MOXHO I00aBJIATH COOCTBEHHBIE
IUTaTHHBl U PACIIUPUTH BO3MOXKHOCTH OOPaOOTKH, LIS
Yero MMeeTcsl CKeNeTHBIN mabmoH ¢ onucaHuem APIL
Soupi ympaBiser JOCTYNOM JAAHHBIX M 3alUTHI MpaB
nyreM peanu3anud Unix-TeroB, aHAJOTHYHBIX aTpH-
Oyram aitnmoBoii cuctembl. Kaxnaplii moap30BaTenb
MMEET TEPCOHAJIbHBIN, 3alUILIECHHBIA MapoJieM Ipo-
¢unb. rae HaOOpB! JaHHBIX U PE3yNbTaThl MOTYT UMETh
NONIb30BATENIbCKAE  paspelieHus Ui BIAJENbIA,
TPYNITB ¥ IpoYnX. PasperreHnst MoryT ObITh U3MEHEHBI,
9TOOBI JeTUTHCS M300PaKCHUAMH, Pe3ybTaTaMH 00pa-
00TKH 1 naxke daitmamu KOHQUTYpaluu KoHBeiepa.

3arpykeHHBIE 3apaHee CIHCKA  HM300pa)KeHUH
BBIOMpAIOTCSL TONb30BaTeNneM. HekoTopele KpuTepuu
TIOMCKa MOYKHO OOBECANHSATH BMECTE, YUUTHIBAs HACHTH-
(ukaTops! (QUIBTPOB/KAaHAJIOB M THITBI MHCTPYMEHTOB.
Cenexyio MOKHO OTPEIAaKTHPOBATh M MPU HEOOXOIH-
MOCTH COXpPaHHTh TeKyIiee BblieneHne. CoxpaHeHHbIE
BBIOOPKH MOTYT OBITH yIaJeHbl WIH OOBEIMHEHBI C
JIPYIUMHU CIHMCKaMH. B IensiX MOBBIMIEHHS THOKOCTH
HACTPOEK celekTopa nobaBiieHa (YHKIMSA 3arpy3Kd
OJTHOT'O TEKCTOBOTO (haiiia onmcaHusi HACTPOEK (MMEHA



¢aiinoB m300paxeHWH M KOHTponbHBIE MDS5-cymMMBI
9THX (aiiioB) miIM menoro makera Takux (aiios,
HaXOJSIIUXCS B Karajore. DTO TIO3BONSET OpIaHM3-
OBaTh MOJYaBTOMATHUYECKYIO MAKETHYIO 00paboTKy 0Oe3
HEOOXOANMOCTH MHOXECTBa PY4YHbBIX omepanuid. Uro
MIPE/ICTABIISET 3HAUYUTENbHBIE YI00CTBa IIpH 00paboTKe
HaOIONEHUH ¢ OYeHb OOJNBIIMM KOJMYECTBOM H300pa-
JKEHHUH, TIOCKOJIBKY BCIO HEOOXOIMMYIO BBIOOPKY MOXK-
HO TIOATOTOBHT 3apaHee.

[epen 3amyckom mo6oit oOpaboTkm B Soupi Bce
BXOJHBIC JIAHHBIC, TIApAMETPhl KOHPUTYpaLUH IS TUIa-
TMHOB M Ha0Op 3aJaHWil CHavanda COBMECTHO CBSI3bI-
BAIOTCS B DJIEMEHT MPOLECCUHTOBOI Kop3uHbI. [Iporec-
CHHTOBasi KOp3WHA, MO CYTH, aHAJOTHYHA KOp3WHE
HWHTEPHET-Mara3uHa, B KOTOPYIO MOMENIAIOT MOKYITKH.
3T0 yA0OHBIH MHCTPYMEHT Uil OOMEHA MEKIY MOJb-
30BaTEISIMU  3JIEMEHTAMH, OMHUCHIBAIOIIMMH HAOOPEI
JAHHBIX W JTambl UX 00paboTku. Kaxkplid 37meMeHT B
KOpP3MHE MOXKET OBITh COXpaHEH Ui MOCIEAYHOIIEro
UCIIONIB30BAHUSI WITH 3arpykKeH o0paTHO B Mpolecc-
CHHTOBYIO KOp3HHY B I000e BpeMs. MexaHU3M
TPOIIECCHHTOBON KOP3HMHBI TMO3BONSAET TAKKE MEHATh
HaOOp omIuii 00pabOTKH B peabHOM BPEMCHHU Nepes
3aIlyCKOM 3aJIaHHUi B KIacTepe.

Soupi s opraHU3alMM KJIACTEPHBIX BBIYUCICHUHN
ucroip3yer mnporpaMmHubiii maker Condor. Condor
YIPaBJSIET paclpeieieHueM 3aJaHuid Ha JIOKaJIbHOM
KOMIIbIOTEpE, y3/1ax Kkiacrepa u VHTepHET-rpup.
3arpy3ka 3ajaHuii Ha BbimonHeHue B cpene Condor
OCYIIECTBIISIETCSI Yepe3 MPOLIECCUHTOBYIO KOP3HHY.
Soupi cobupaeT Bce HEOOXOMUMBIC BXOJHBIC MapaMeT-
pol u nepenaer ux B Condor yepe3 creHepupOBaHHbIN
CTaH/APTHBIA (Qaiiil - TEKCTOBBIN CKPUNT, CHEHU(UIIN-
pyIoLMii mapaMeTpsl 3alaHusd, IEepPEeMEHHBIE OKpYKe-
HHS, KOMaHIHbIe CTPOKH. B 3aBucMMocTH OT TpebGoBa-
HUH KOHKpeTHas KOH(QUrypamus KiacTepa MOXeET
BKJIIOYATh TOJBKO HEOOXOMMMBIE Y3/IbI Kiacrepa ¢
yKa3aHHBIMH NapaMerpamu. B Soupi ecTb criennanbHast
crpanuna ans Condor, rae cneuuduiupyercs Habop
TpeOOBaHWMI B BHAE HACTPAaHBACMBIX MONUTUK |
cenekTopoB. [101b630BaTENbCKIE TTOMUTHKH OIPEACIISIOT
JMHAMHUYECKHe PaBMUIIa, U3 KOTOPBIX HEKOTOPBIE MOTYT
OBITh ONMHUCAHBI PETYISPHBIMH BBIPKEHUSAMH, MPUYEM
OyIyT BBIYHCIEHBI TOJIBKO Iepe]] TeM, KakK 3afaHus Oy-
IyT 3arpy’KeHBI B 3aIlycK. B oTiimume oT mosp3oBartelis-
CKHX, HEKMI HaOOp JOCTYIHBIX Y3JI0B KJIacTepa MOXKET
ObITh BBIOpaH CTATHYECKH W OTOOpakeH Ha OJKpaHe.
CocrosiHHE 3aIUTaHUPOBAHHBIX 3a1aHuit Condor MOXXKHO
HaOJII0IaTh Ha COOTBETCTBYIOIIECH CTpPaHUYKE MOHHTO-
punra. Omnycanue 3aJaHus Ha YIaJeHHOM XOCTe, BpeMs
paboThl, BIafeNen W TEeKYIIHA CTaTyC OTOOpa)kaeTcs U
OOHOBJISIETCS. B pEaJIbHOM BpeMeHH 0e3 mepe3arpy3kd
CTpaHHMIIBI.

Soupi sBIIETCS YHUBEPCAIBHBIM CpPEACTBOM OpTa-
HHU3aIMM KOHBeHepa Ipoumeayp o0O0OpaOOTKM [aHHBIX,
KOTOpBII MOXXET OBIT TOCTPOEH Ha MEpCOHAIHLHOM
KOMITBIOTEPE WM Ha KPYIHBIX BBIYACIUTENBHBIX
Kjacrepax u rpun. IIporpaMma sBISIeTCS OTKPBITOH B
cootBerctBur ¢ GPL mcnons3yer Django 1.2 u Bbme.
Bmecro MySQL CYBJI-opueHTHpOBaHHBIC BBI3OBEI
Mepenucansl  MoA  ucronb3oBaHue PostgreSQL ¢
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MO/JIEP)KKOM TTOTHOLIEHHBIX TPAH3aKIMH, a OIMMCAHHA
TEOMETPUYECKHX OOBEKTOB -- TOYEK M BBIPE3OK H3
HeOecHolt cepert Tmma POLYGON B HoTamum
pacumpenuss  PostGIS. CVYB]l PostgreSQL Tteneps
paspemaer MHO)KECTBEHHOCTh 3allpOCOB WM HE3aBHUCH-
MBIX Mou(uKami 6a3bl JaHHBIX COCTOSHUS MPOLEAYP
n3 Django.

HabGop WHCTpyMEHTaJNbHBIX TalOJMI[ PpaCIIMpeH
nmapaMmeTpamMu  HaOmromarensHoro — mpubopa  BTA
Scorpio. B Ommwkaiineli mepcriekTHBE - paclIMpeHHe
HaOOpa TOAKIIOYAEMBIX IUIATMHOB  IIPOrpaMMaMH
NpeBapUTENbHON  00pa0OTKM  apXUBHBIX  HPSIMBIX
cHUMKOB BTA 1 nX KOOpIMHATHON MPUBS3KHU.

6 UHTerpanusi ”HGpOPMALUMOHHBIX CHCTEM
NOIePKKH HAOII01eHHil

®dokyc pazpadorok BO cnBuraercs ot pa3paboTku
CTaH/IapTOB U NMPOTOTHUIIOB CEPBHCOB, 00ECIIEYMBAIOIINX
0a30BbIe OCHOBBI HH(PPACTPYKTYPHI, K AKTUBHO UCIIOJb-
3yeMoMy «uHCTpyMeHTY». Kommonentst BO kax
TIOJIHOLEHHOI'0 HMHCTPYMEHTa JIOJDKHBI 00ecrieunBaTh
aCTPOHOMA TPOrPaMMHBIMU CPEICTBAMU I aHAIHU3a U
BU3yalIM3alli, NPO3pPayHbIM JOCTYIIOM K JaHHBIM |
uHTepdeiicaMu ¥, KOHEYHO JXe, KOHTeHToM. BO He
3aHMMaeTcs INPOU3BOACTBOM KOHTEHTa, HO KOHTEHT,
KOHEYHO JK€, JIOJDKEH OBITh IOATOTOBJIEH TaK, YTOOBI
COOTBETCTBOBaTh TpeboBanusM BO.

Vcememnas — gearenbHocTh  anbsaca  IVOA B
CO3/1aHUU MHPaACTPYKTYPBI BUPTYaIbHOU
obcepBatopuu, nojnepxkanHas MAC, HampaBjcHa Ha
00BbEIUHEHHE BCEX WMEIOIIUXCS aCTPOHOMHUYECKUX
JMAHHBIX, BKJIIOYas W apxuBbl oOcepBaropuit. Takoe
«OTUYXKICHUE» NaHHBIX MPEABABISET OoJee >KECTKHE
TpeOOBaHMs,, KaK K OpPraHM3alUHM IaHHBIX, TaK U K
ONMMCaHMIO HAOMIOAEeHWH, 4YeMm ObLIO paHee, KOraa
JTaHHBIC SBIISJIICH Yallle BCEro COOCTBEHHOCTHIO aBTOpa
nporpamMMbl. Cyas mo BocTpeGOBaHHOCTH aCTPOHOMHU-
YECKUX PECYpCOB, MOCTYIHBIX B HACTOAIIEE BpeMs
TMOJIB30BATEIN0 C MoMolIbio cpeactB BO, Bce Gomnblie
oOcepBaTopuii OyeT OATOTABINBATE CBOM TaHHBIE TS
noOasienunsa B kourent BO.

B CAO PAH He mnoanmepxuBamach CTpaTerus
HaOIIOEHUS KaK €IMHOI0 TEXHOIOTMYECKOro IIUKIIa OT
MOCTAHOBKM  33/la4d  JI0  IIOJIy4CHHS  HAYIHOTO
pe3yiibTata, MOCKOIbKY WHCTPYMEHTHI 00CepBaTOpUH
OpUTH BBEAEHBI B CTPOil B 70-€ rOApl MPONIIOro BeKa.
Juctanimonable HaOMrOmeHUsT TpeOyIOT Bce Oonbiieit
aBTOMATH3allM OTIEIBHBIX YacTell HaOJIIOHAaTeILHOrO
mukna. B o0cepBaTopuy aKTHBHO pa3padaThIBaUCh
MpOrpaMMHBIE CPEJICTBA, OOECIIEUUBAIOIINE OTACIbHBIC
JTanel  HAOMIONATENFHOIO HHUKIA. OTH  CHCTEMBEI
MNPUXOJUIOCH HEOJAHOKPATHO MEHSTh M MOJACPHHU3U-
poBaTh M3-32 OBICTPOrO Pa3BHUTHS KOMIBIOTEPHBIX H
IUQPPOBBIX TEXHOIOTHIH.

Eme Her craHmaproB Ha OTJENBHBIE 3Tambl
HaOMIOATENIPHOTO  LMKJIA, HO OHHM TMOSBATCA B
HeJaleKoM OyAylleM CTapaHusMH pas3HbIX pabounx
rpymn IVOA. B Hacrosimiee Bpemsi, Korja OHA W3
nener pazsutusg BO cocTONT B aKTHBHOM HaroJIHEHUH
KOHTEHTOM H, CIIEJOBATEIbHO, pa3paboTKe CTaHIapTOB



JUISl apXUBOB 00CEpBATOPHA. DTO HANpPSIMYIO CBSI3aHO C
HaOMIOMATeNFHBIM IIMKJIOM M CTaHJAapTH3alMed ero
OTAEIBHBIX JTAIOB.

Jluteparypa

[1] Mark D. Johnston and Glenn E. Miller. SPIKE:
Intelligent Scheduling of Hubble Space Telescope
Observations. Draft, p. 1-27, 1993.

[2] Michele Peron. The ESO Data Flow System. In
Proceedings of the Twenty Eighth Conference on
Astronomical Data Analysis Software and
Systems (ADASS-2011), p. 42-52, Washington,
DC, USA, November 2011.

[3] R. Chris Smith, Mark Dickinson, Sonya Lowry,
Christopher J. Miller, Mark Trueblood, Frank
Valdes, and the NOAO/DPP Team. The NOAO
End-to-End Data Management System: An
Overview. Astronomical Data Analysis Software
and Systems XVI ASP Conference Series, Vol. 376,
p.615-618, 2007.

[4] Nicole M. Radziwill. End to End Operations at the
National Radio Astronomy Observatory. Proc. of
SPIE Vol. 7016 701612-1, 2011.

[5] BurkoBckuii B.B., Xenenkosa O.Il., Kaiicuna
E.W., Kanuauna H.A., Komapor B.B., ManbkoBa
I''A., Moucees C.I'., Hazapenko A.®D., IlaBnoB
C.B., ITnsackuna T.A., Pynemko C.U., UepHeHkoB
B.H., leprun B.C., llIpamko FO.C., VY naneHusrit
JOCTYI K 3KcIepuMeHTanbHbIM Komiuiekcam CAO
PAH nnst oOpa3oBaHusi 1 HAYYHBIX WCCIEOBAHHM.
Bceepoccuiickas Hayynast koHpepeHuus "Haydnbiit
cepBuc B cetu WHurepHer", HoBopoccuiick, 1999,
TE3HC.

[6] BurkoBckuii B.B., Xenenkoa O.I1., Manxacsu
C.B. KoMiuiekcHas web-cucreMa mmoaadu 3asBKH Ha
HaOJoaTeNnbHOe BpeMsi U PaboThl C paclucaHueM
HaOmonenuii Ha Teneckonax CAO PAH. // Hayuno-
texuuueckuii oruer CAO PAH N293. 2003. 23c.

[7]1 BurkoBckuii B.B., Xenenkosa O.I1., ManbkoBa
I'.A., IInsackuna T.A., llleprun B.C. Cocrosane u
MEpPCIEKTUBBI  Pa3BUTHS  apXuWBa  HAOJIIOJCHUI

186

oocepBatopum  // Bulletin of the Special
Astrophysical Observatory (U3Bectust CAO). 2005.
T. 58, C. 52-63.

[8] Public Access to Astronomical Archives // The
Resolution of 5 Commission of ITAU. 2003
[Onekrponnsiit  pecypc]. — Pexum gocryna:
http://www.atnf.csiro.au/people/rnorris/ WGAD/Res
olution.htm.

[9] Monnerville M., Sémah G. Youpi: A Web-based
Astronomical Image Processing Pipeline // Proc. of
ADASS-XIX. Ed. by Y. Mizumoto, K.-Ich. Morita,
and M. Ohishi. ASP Conference Series. 2010. V.
434, P. 495-499.

[10] Bertin E., Arnouts S. SExtractor: Software for
source extraction // Astronomy and Astrophysics
Supplement. 1996. V. 117, P. 393-404.

Integration of software systems for support
of astrophysical observations

Olga Zhelenkova, Vladimir Chernenkov,
Tatyana Plyaskina, Vladimir Shergin,
Vladimir Vitkovskij

Over the decade of its existence, the Virtual
Observatory (VO) has been providing convenient access
to digital astronomical resources. Success of this
international project which activity is coordinated by the
International Alliance Virtual Observatory, defines ever
increasing integration of data of the observatories into
the VO infrastructure. An infrastructure of telescopes
will be added to this process requiring standardization
of all steps of an observational cycle which include
scheduling of observation time, providing of
observations, data archiving and preliminary processing.
In SAO RAS there are several information systems
supporting of an observational cycle. The systems have
multi-tiers architecture. They use web and DBMS
technologies. The support of remote observations needs
integration this software into a unified system taking
into account trends in the VO development.



