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BBenenue

JI1060it buzmyuecknii SKCIEPUMEHT CTABUT TE€PE]T COOOI TPYIHBIE TEOPETUIECKUE U TEXHUICCKUE
3aJ1a91 B 00JIACTH TPOBEJIEHUA, HO paboTa HaJ| IKCIEPUMEHTAMU B paMKaX Mera-CaiHc Ipo-
eKTOB, TakuX Kak 3kcrepuMeHT SPD B pamkax mpoekta NICA, mogHumMaer u moc/eayorime
STaIbl cO0pa, XpaHeHus: 1 0OPabOTKHU MOJIYUEHHBIX JAHHBIX HA CJI0YKHBIN TEXHUYIECKUI YPOBEHbD.
Cucrema, ynpasJisiionias STUMA TPOIECCAMHE JIOJIZKHA ObITH peain30BaHa, KPOME IIPOYero, ¢ yue-
TOM BO3MOYKHOCTH M3MEHEHHUsI KaK €€ PecypcoB, TaK W MOIIHOCTEH MOCTaBKN JAHHBIX C CAMOTO
SKcIepuMenTa. B xose Hay4uHON pabOTHI IJIAHUPYETCS U3YYUTh CYIIECTBYIONIMI MUPOBOIl OIIBIT
MOCTPOEHUS MTOJIOOHBIX CUCTEM, B TOM YUCJIE TeorpaduIecKn pacipeieIeHHbIX, U BCTPOUTHCS B
COBJIaHNE U TOJJIepzKaHne JaHHOM cucteMbl Jijid skciepumenTa SPD.



1 SDxcnepument SPD

DkcnepuMenTasibHas yeranoska SPD [1,2], pasmeniaemast B 0iHOI U3 JBYX TOYEK MepeceveHust
ny4ukoB Kosutadiiepa NICA, npenasnadena jijisi BCECTOPOHHETO U3YUEHUSA CITTHOBOM CTPYKTYPBI
IIPOTOHA U JAEUTPOHA.

Yucras komHara
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Pucynok 1 — Komrmieke NICA

OcuoBHoe BHUMaHUE OyJIET yJIEJICHO MU3YUCHHUIO WX MOJIAPU30BAHHON TVIIOOHHON KOMIIOHEHTHI B
peaKIusaxX WHKJIO3UBHOTO POXKJIEHUST YapPMOHIEB, OTKPBITOTO YapMa U MPsIMBIX (DOTOHOB, & TaK-
JKe MPOYMX CIUH3ABUCUMBIX SBJICHUI B CTOJIKHOBEHUSX IIOJISIPU30BAHHDLIX IIyYKOB IIPOTOHOB U
NeHTPOHOB ¢ 3Heprueit B cucreme 1eHTpa Mace J10 27 I'aB u cserumoctsio 10 1032 em™2 ¢ 7L, ko-
Topasi obectieunt OToK JaHHbix ~ 20 ['B/c. TlocpeacTBoM u3MepeHust COOTBETCTBYIOMIUX CIIU-
HOBBIX acCHMMeTpHuil Oy/IyT IMOTyYeHbl JaHHbIE TI0 KOPPEIAIAM MKy HaITPaBJIeHUSIMH CIITHA
npoToHa (JefiTpoHa), ero UMILY/IbCa, a TaKyKe HalpaBJIeHUEM CIIUHA, IPOJOJIBHBIM U TIONeped-
HBIM UMILYJIbCAME [JIIOOHOB BHYTpH npoToHa (jefitpona). Ha nepsom stare paboThl yCTaHOBKY
OCHOBHOE BHHUMAHUE IJIAHUPYETCs YJIEIUTh M3YUEHUIO CIMHOBBIX 3D@PEKTOB B YUPYIUX DP-P U

d-d paccesHugX, MOUCKY MYJIBTHIAPTOHHBIX KOPPEJISIIN 1 HOBBIX CBSI3aHHBIX COCTOSHUIMA.

Electromagnetic calorimeter ~ Magnet  Range system Vertex detector end-cap <"
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Range system end-cap

Electromagnetic calorimeter end-cap
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Beam-beam counter
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Straw tracker end-cap

Pucynok 2 — Cxema SPD



2 Cucrema ynpapjieHUsI 33JJaHUSIMI 1 B3aMIMO-
cBa3b IT-cocraBisgrommx cucTeMbl

Kak 6110 yriomstayTo, o2KujiaeMasi CKOPOCTh MOCTYILICHUs JIJAHHBIX OyaeT mopsjika 10 netadbaitt
B T'OJI, 9TO JazKe C y9eToM OHjIaiiH-dpuibTpa, orcensaromero oko1o 90% maHubix, OyaeTr npuBo-
JIUTH K TIOCTOSTHHOMY HAKOILJIEHUIO JIAHHBIX /)11 00pabOTKU, KPOME TOT0, JaHHbIE Oy/IyT MCIIOJIb-
30BaTbCs MHOYKECTBOM Pa3HbIX (PU3MIECKUX T'PYIII, ¢ COOTBETCTBEHHO Pa3HBIMU ITPOrpaMMaMu
UCCJICJIOBAHUMN, pa3HbIMU HYXKJIAMHU B IIPOTPAMMHOM OOECIEYEHUU M HEOOXOJIMMBIX Pecypcax.
BBuy sToro HeobxomMa cucTeMa BBICOKOI'O YPOBHS, KOTOPas MO3BOIUT HanboJiee 3pdHeKkTrB-
HO OPTaHM30BLIBATHL CO3/aHue, 00pabOTKY M OTCICKUBAHUE 33/IAHUM, B YCIOBUSX ITOCTOSTHHOTO
JiecbuiuTa IPOU3BOUTEIBHBIX MOIHOCTE, OXKUJIAEMOr0 UCXOJd U3 KOJUIECTBA COOBITHIM /IO
~ 10'2 pasmepom 1o 10-15 KB, ¢ 3arpaTamu Ha 06paboTKy oT 1 70 10 CeKyH, U BeIyIero K
HEOOXOTUMOCTH TTOCTOSTHHON PabOThl 6-60 THICAY ITPOIECCOPOB.

[Ipobiema HEXBATKM MOIIHOCTEH IPU paboTe ¢ OOIBITUME 00beMaMi JAHHBIX C SKCIIEPHU-
MEHTAIbHBIX YCTAHOBOK, KOHEYHO, He yHUKaJbHA jig SPD, anajgoruvdto ¢ Heil cTaJIKUBAIOTCS U
srcrrepumenTsl Ha BAK, TICC u 1.1. PaccMoTpum HEKOTOpBIE TpUMEPhI TEXHIIECKUX PEITEHHIA.
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Pucynok 3 — Cxema IT-cocraBmsiornix
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BpemenHoe
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2.1 Peanusaiusa nomoouoii cucrembl ATLAS

Kosnabopanueit ATLAS 3| paspaboran Habop B3auMOJAEHCTBYIONMX CUCTEM U CepPBU-
COB Il XpaHeHHs 1 00pabOTKHU JaHHBIX. BepXHUM ypoBHEM cucreMbl sBisiercs ProdSys [4].
DTO cucTeMa, OTBETCTBEHHAs 3a yIIPaBJIEHHE IIporeccaMy 00pabOTKH JTAHHBIX U YIIPABJISIONIAs
POYMMHI UMILIEMEHTHPOBAHHBIMU CEPBUCAME, BPOJIe CUCTEMBI YIIpaBJeHns JaHHbiMu Rucio [5],
cucreMbl yrpasienns zHarpyskoit PanDA [6]. IIpu srom Ha yposre ProdSys mosbzoBarenn pa-
OoTaeT He ¢ KOHKDETHBIMU 3aJ@adamMu U daiijaMu, a ¢ UX COBOKYIHOCTSAMU: 3aJ@HUAMU, Jia-
TaceTaMu / KOHTeiHepaMu COOTBETCTBEHHO, MIPUCBANBasi TIEPBBIM CTATYChl, TaKHe Kak 'waiting’,
'Registered’, 'Running’, 'Done’, 'Finished’ u nekoTopsie jpyrue, oOycIaB/IuBAIONINE JaTbHEl-
e JeficTBus cucreMbl. VIMeHOBaHIe pean30BaHO B CeNUaIbHOM (hopMaTe, MPeICTaBIeHHOM
Ha pucyHKe 4.

mcl5_13TeV 404741 evgen e5881

scope

:mcl5_13TeV.404741. evgen.EVNT.e5881_tid10997644_00

Pucynok 4 — Crpykrypa nMeH 3a/laHUil 1 J1aTACETOB



Houepuue cepsuchl Rucio u PanDA cojep:kar nndopmalmio o Bcex KOHKPETHbIX daiiiax
u 3aja49ax. Vudopmarus o pecypcax XpaHUTCS B

nadopmannonHoii cucreme AGIS |[7].
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Pucynok 5 — Bzanmocss3s ceppucos u cucrem pabotsl ¢ ganabivun ATLAS

PeanmmszoBan HabOp cpecTB MOHUTODUHIA M YIIpaBjIeHHs 0OpPabOTKOM, BK/IOYasi BeO-
uuTepdeiic n mHTEPdEHc KOMAHIHOW CTPOKN. JKCIEPUMEHT HCIOJIB3YeT MCKJIIOYUTETHHO Pac-
IIpeJIeJIeHHbIE PECYPCHI JIJId XpaHeHusi, 00pabOTKN U aHAIN3a JIAHHBIX.

Cucrema yupapjeHHs JaHHBIMI 00eCIIeYNBaeT aBTOMATHIECKYIO Iepeady, ydeT U Xpa-
HEHUE JIAHHBIX B COOTBETCTBUU C HYKJIaMi KoJutaboparuu Ha 60J1ee 9eM JIBYX COTHSX 9JIEMEHTOB
XpaHeHWs Pa3JIMIHbIX THIIOB |[8].

Cucrema ympaB/ieHns HATPY3KOH 9KCIIEPUMEHTA ITPOU3BOINT MTOI00p pecypca Imoj 3a1a-
4y Ha OCHOBAHUU PA3JIMIHBIX METPUK: JIOCTYIHOCTU MOIIHOCTEH, HAJIUIHA HEOOXOIUMBIX JIJIsd
BBITIOJTHEHUS 331491 JTAHHBIX U T,

PanDA npemnasnadena jijist BBIIIOJTHEHUsT BCEX TUIIOB 0OpabOTKH, TIepevueHb TUIIOB MPE]I-
cTaBjieH Ha pucyHke 6, mpejcraniss uM eaunoe 110, cucremy mMoHUTOpPUHTA, BUJIA, AHAJIOTTY-
HOT'O PUCYHKY 12 U BBIYUC/IATE/IbHBIE PECYPCHI.
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Pucynok 6 — Twunbl 3aanuit Pucynok 7 — IlpejicraBiienne craTucTuku



Cucrema peajim3yeT KOHBeepHYIO 00paOOTKY JIAHHBIX, IIPU KOTOPOI Hepejada JTaHHbIX
U BBITIOJTHEHNE 33JIaHUIl TTPOU3BOIUTCS IMapaJuie/ibHo: cepBep PanDA ormpasiser 3ampockl B
cuctremy DDM g ornpaBku aitjioB Ha crCTeMy XpaHEHUS WM JIJIg OObEIMHEHUS BBIXO/I-
ubix daitios, a DDM [9] peanusyer dbaxrudeckyio nepenady ganubix. DDM nepemaer daitbr,
a 3aTeM OTIIPaBJISeT COODIIEHNe O 3aBepIieHnn orepanuu Ha cepBep PanDA. Bajzaqun kiayT B
ouepein 3aja4 1ocje orrnpaBku B PanDA u niepexoiar B craTyc “roToBa K BBIIOJTHEHUIO TOJIb-
KO TOTJIa, KOTJIa BCe BXOJHBbIE (hailjibl HepeaHbl 1 rOTOBBI K 00paborke. [lmorsr BbIOUpatoT
AKTUBUPOBAHHBIC 3aJIlaHUs U MOT'YT padoTarh cpaly mocjie Toro kak DDM mojaroroBmi Bxo/I-
Hble daiiyibl. TouHO TaK Ke MUJIOTHI KOMUPYIOT BBIXOJHBIE (ailiIbl B JOKAJIbHBIE XPAHUJIHAIIA
U HEMEJJICHHO 3aBEpINAOTCH, YTOOBI OCBOOOINTH BBIYUCUTEIHLHBIE MOIHOCTH. 3aT€M CepBep
PanDA ornpasisier 8 DDM 3arpochl Ha miepemerntierne (haiijios.

Production
managers PanD A server Data Management
» System (DQ2)
¢ “l e —
e T
w -

task/ job
repository

ARC Interface
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{autapyfactory)

Worker Modes b

Pucynok 8 — Apxurekrypa PanDA



2.2 Peanmusarusa nomobuoii cucrembl COMPASS

Basupysice B IIEPH, skcnepument COMPASS [10] peasmsyer paboTy ¢ JaHHBIME OITH-
pasch Ha [T-cepBucel, mpemaraemMble gemapTaMeHTOM MHMOPMAIIMOHHBIX TEXHOJIOTUN eBpoIeii-
CKOIl opranmzaryeil silepHbIX HUCCIeJ0BAHU, TaKhe KaK paclpejie/ieHHas (ailjioBas cucreMa
AFS [11], mosxke yupasauennas, cucremoii goirospementoro xpanernss CASTOR [12], cucre-
Moii makeTHOI 06paboTKu 1o/ yrpasiaenuem LSF [13], mos:ke 3aMaHEHHOI Ha CHCTEMY yIIpaB/ie-
uus Harpy3koit PanDA. Vznagaasno u HeoOpaboTaHHBIE, U IPOMEXKYTOTHBIE JTAHHBIE pa3Mela-
ek Ha CASTOR. C Begenunenm B sxcrutyaranuio cepsruca EOS [14], on cran ucnosib3oBarbes
B KadecTBe BPEMEHHOI'O XPaHWJIUIIA JAHHBIX BO BpeMs obpaborku. Ha jenTounoe xpanusuime
CASTOR nocrasiisiiuchk TOJIBKO (PUHAIBHBIE JIAHHBIE JIJIsI JIOJITOCPOYHOTO XPAHEHHUS.

Condition / GCERN
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1 Horsiorage
COMPASS -

s j
Data catalog

|
|

1
H
:
A
4
]
458
HH

ang term
(o) storage

Warm' storage
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Pucynox 9 — Bzanmocss3b cepeucos n cucrem pabotsl ¢ garabivu COMPASS

Bce cobpanmbie ranabie 3anchIBaloTCst cuctemoii coopa nundopmarmn DAQ na CASTOR,
JIAaHHBIE U MeTaJl[aHHbIE PErMCTPUPYIOTCS B CIIENUATU3UPOBAHHON 0a3e JaHHBIX, KOT/Ia 3aaHue
Ha 00pabOTKY cHOPMUPOBAHO U 3AIIYIIEHO, ITPOU3BOJUTCS MOJITOTOBKA BXOJHBIX JIAHHDBIX: 3a-
PAITIBAETCS TIEPEHOC JIAHHBIX C JIEHT JIOJTOCPOYHOIO XPaHEHWs Ha JUCKOBBIA MaCCUB, IOCTIE
Ha BBIYUCIUTEIBHYIO dbepMy, depe3 cepBepa PanDA ormpasisiiores 3agadn 0OpabOTKN STUX
nauabix. [locte 06paboTKU pe3y/IbTaThl OTAEIBHBIX 3aJ/1a4 MEPEMEINAOTCs JIJIsi OXKUJIAHUST 3a-
BEPINECHUST OCTAJIBHBIX 3aJ[a9 U IMIOJIOTOBKHU IIPOIEIYyPhI CJAUIHUS, & 3aTEM OTIIPABJIAIOTCA HA
CASTOR st 10IrOCPOTHOTO XPAHEHUS.

Basza mannbix cucteMbl XpaHUT UCTOPHUIO BBITOJHEHUS 38/1a49 U sIBJISICTCA KaTAJIOTOM 00-
paboTaHHBIX JIAHHBIX C COTJIallleHreM 00 UMEHOBAHWUU: TOJ1/ Iepuoji/Ha3Banue o6paboTKu /HOMep
cbpoca gerekTopa-HOMep daiiia-mmapaMmerpbl 00pabOTKH, IpUMEp MpuBeIeH Ha pucynke 10.

/data/2016/oracle_dst/P11/slot2/mDST/mDST-276384-2-7.root.001

Pucynok 10 — CrpykTypa uMeH 3ajJaHuii U J1aTaceTOB

VipapiaeHueM oOpabOTKOI 3aHUMAETCA MEHe/IZKep 00paboTKu JaHHbIX. i mocTpoeHus
BBIYHUCIUTEILHOM CpeJIbl SKCIIEPUMEHTA CO3JIaH CJIYXKEeOHBIH 1T0Ib30BaTe/ b, B paboueil TUPEeKTO-
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puu Ha AFS koroporo pasmemniaercst HeOOX0MMOe IIporpaMMHoe obecriedenune. Pean3oBan aB-
TOMATUIECKUI Tepe3alycK 3a/ia4du 1mpu omudKax. MeHekep 00pabOTKH T0/I'OTaBINBAET CIIN-
COK (pailjiIoB ¢ BXOJIHBIMHU JAHHBIMHU, YCTAHAB/IUBACT MJIM ITPOBEPSAET YCTAHOBKY HEOOXOIUMOI
BEPCHUH ITPOTPAMMHOTO ODeCcIieYeHusl, 3a/1aeT apaMeTphl B ClieraJIbHOM (dailie u oTipaBisgeT
daitnbl Ha 06paboTKYy.

Hame: 2016P0955.1_mu- O f e . 3o 0of00selected
Delete selected jobs
test production T Resend selected jobs AUNNUMBER  CHUNKNUMBER PANDAID  ATTEMPT  STATUS
Type: Resend merging mdst of selectad jobs
tochnical production & Resend merping hist of selectadjobe 12016/raw/W14/cdr1 1091~ 275678 109 2182400 1 finished
DOD filtering Kol ealoctad Job
site: MC generation : Resend 1-che_c of selected jobs )
MC recanstruction ay__ Resend merging eventdump of selected jobs  1p016/raw/wW14/c8r11082- 276678 11082 2182398 1 finished
2TSGTE.raw
Homa: Jevmis/compags.cem.ch/
L dves2016P0M2r1 3_mu+  /castor/cem.ch/compass/data/Z016/raw/W14/cdr 1080- 275678 11080 2182398 1 finished
2TEETB.raw
Path: dataf201
ta/201 6/ dves2016P09t2r13_mu+  Jeastor/cern.ch/compass/data/2016/raw/W14/cdr11089- 275678 11089 82387 1 finished
2TEETE.raw
soft: POAIEINS. 1 dves2016P0M2r1 3 _mu+  /eastorfcem ch/compass/data/2016/raw/W14/cdr 1086- 275678 11086 2182396 1 finished
2TEETR.raw
dves2016POS213_mus  Jeastor/eem.ch/compass/data/2016/raw/ W1 4/cdr11063- 275678 11063 2182395 1 finished
Production: 2016P03-5.1 21567 raw
dves2016P02r13_mu+  /eastorfeem ch/compass/data/2016/raw/W14/cdr1049- 275678 11049 2182394 1 finished
vear we - 2TH6TB.raw
dvesZ016P09M2r1 3_mu+  /castor/cemn.ch/compass/data/2016/raw/W14/cdrl1016- 275678 11016 2182393 1 finished
Pericd ]
2T56T8.raw
Prodsit: & a dves2016P02r13_mus  Jeastorfeem eh/compass/data/2016/raw/W14/cdr11094- 275678 11094 2182392 1 finished
) 275678, raw
Phastver: L] E dves2016P09M2r1 3_mu+  /castor/cemn.ch/compass/data/2016/raw/W14/cdrl1092- 275678 11092 2182391 1 finished
2T56T8.raw
Template: template_mu-opt § dves2016P092r13_mus h/eompass/d 14/cdr11088- 275678 11088 2182390 1 finished
IT5678 raw
Files scurce: runs list 3 dves2016P092r1 3_mu+ Wi14/cdr11076- 275678 11076 2182389 1 finished
275678.raw

Pucynok 11 — Ilanens mist bopmupoBanus 3aganuit COMPASS

PeanmmzoBan nnrepdeiic Jiyii MOHUTOPUHTA COCTOAHUS 3a/IaHI

COMPASS PanDA

y for the 06 Nov 2017. The f chunks is 741. The average walltime of a finished job is 147 minutes. Built 14:34 Actual versi

Jobs for

dves20’

Processing ST migration nist merging hist migration £0 merging ED migration
Toat 741 Touwt 741 Yo 741 ot 741 ouat 741 Tou 741
Show 50 - | entries Search
Status of Status of Status of Event
.| Number of . . . Xx- mDST 5 Histogram
Run == Defined | Sent | Running | Failed | Finished | mDST ked | migration | Mistogram e event dump dump
merging — merging merging migration
2155184 | 404 - - - 7 307 - na -
2756035 @ 33T - - - - 337 finished yes finished finished finished finished finished
Showing 110 2 of 2 entries rovious [l next

Pucynok 12 — Ilpencrasienue craTucTukm



3 ®peiimBopk Django

B xone paborsl ObL10 HavaTo usydenue ¢gppeiimBopka Django, ¢ ucrob30BaHUEM KOTO-
poro ObLIa HAYATA peaTn3aliis BeO-IIPUIOKEHUST JIJIsi CO3/IaHNs, YIIPABICHUS U OTCJICKUBAHIA
3aJiaHuil Ha 00paboTKy. Peam3oBaHbl cpeJicTBa PEruCcTpaIllid U aBTOPUBAINH I0JIb30BaTe el

Registration
Vemame: [ ]

Log in T
7

password:

Create account

Pucynok 13 — Apropusarus

Pucynok 14 — Perucrparus

Cozmana Mojenb 3a1aHust, (popMa, M1 CO3IAHUS 3aIaHNs [T0JIb30BaTeIeM, BO3SMOXKHOCTH
MIPOBEPKHN TEKYIIETO COCTOTHNUS, a TaKXKe €r0 PeIAKTUPOBAHNS, B 3aBUCUMOCTH OT TIPaB JOCTYTIa
PENAKTUPYIOIIETO.

Task Creation

Task type: test production v

Choose file: Buibepure daiin | daiin He BbIbpaH
Create task

Page: 12

P 16 — 3
Pucynok 15 — Co3nanne 3agaHus UCYHOK aJIaHusd

Pucynok 17 — PemaktupoBanue 3aganus
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4 Coz3manue Beb-cepBepa

Cozanne BeO-cepBepa ocyIecTBIeHO TocpeictBaM cepeproro 110 Apache2, cesazanno-
ro ¢ IpoeKToM depe3 mod  wsgi.

Apache2 ucnonbsyercs s oopaborku HTTP-, FTP-, SMTP-3anpocos u ormpaBku oT-
BETOB Ha HUX IOJb30oBaTe 0. OCHOBAH Ha MOJYJIBHON apXUTEKType, U9TO BeJeT K THOKOCTH U
MacIrabupyemocTu. ApxurekTypa Apache2 Bxiodaer B cebs a1po cepBepa, MOILY/IH, KOH(MU-
ryparmonnbie (haityibl 1 BUPTYaJIbHBIE XOCTHI.

Cozman BUPTyaJbHBIN XOCT JjIsi 0OpabOTKM 3aIlpOCOB, OTPEJAKTUPOBAHBI HEKOTOPBIE
daiter Korduryparmit 171 nx 06paboTKM, HapuMep KOHMUTYparonnbii daiin "apache2 /sites-
available /*** conf s cBa3biBanust Django-tipunoxenust ¢ Apache yepes wsgi. Baecsin coorser-
CTBYIOIIE IIPaBKH B WSgi.py u settings.py, mobapus Karajor apache2 B PATH npuioxenust u
MIPOINCAaB 1P-a/IPec COOTBETCTBEHHO.

Coznana BupryasibHas Mammaa Ha Almalinux OS 9, mocyie HacTpoiiku Beb-ceppep Oyier
dyukmorupoBaTh Ha Heil. KoHTpob Bepcmit Oymer oCyIIecTBISThHCS MOCPEJICTBAM TUT Pero-
sutopusg OUAN git.jinr.ru.

11



SaKJII0UeHue

Ha nanmom stane nayanoit paborst nadato ocsoenus 110, neobxoaumoro jiyist peain3anun
CUCTEMBI KOHTPOJISI IAHHBIX BBICOKOIO YPOBHA. BbLIN M3y4YeHbl COOTBETCTBYIOIINE CUCTEMBI, pe-
AJIM30BAHHBIE B pPAMKaX JIDYIUX Mera-caifHc skcrepuMeHToB. /lanbHeiinas padora OyaeT BKIIO-
JaTh B cebsl MOJTHOE pa3BEPThIBAHUE U HACTPOMKY MPUJIOXKEHUs B paMKax O0JIAYHOTO CEePBUCA
OUNAN, nepeBos 6a3br manHbIX Ha postgreSQL, pacmupenue u HACTPOKY Mojeseil TpuIoKe-
HUsI, €ero MOJINOTOBKA K paboTe ¢ (pusmvaecKuMu JaHHbBIMI dKcrepuMenTa SPD.
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