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BBE/IEHIE

DKcrepuMeHThl B cdepe (bU3MKI BBICOKMX SHEPrUil BCeryia XapaKTepu3oBa-
JINCH OOJILIIMU 00 BbEMaMI cOOMpPaeMbIX 1 00pabaTbiBaeMbIX JJAaHHBIX. [Ipn cTosIK-
HOBEHHSAX IIYYIKOB YaCTUIl Ha KOJLIaliIepax PerucTpupyercs 10 HeCKOJbKIX MUJIIN-
OHOB COOBITHII B CeKyH/Iy. XOTsI B HACTOAIINN MOMEHT CBEPXOBICTPBIE JETEKTOPHBIE
CHCTEMBI TO3BOJISIIOT PErUCTPUPOBATDH IIOJA0OHBIE COOBITUSI ¢ JOCTATOYHO BBICOKOI
TOYHOCTBIO, BCE TAKYKe OCTAETCsI HEOOXOINMOCTH 3(PPEKTUBHO YIIPABIATL OOJIBLITTIM
IIOTOKOM JIAHHBIX C JETEKTOPOB.

YunuThiBas OrpaHnYeHHbIE PECYpPChl HA 3allUCh 1 HOCISAYIOMN aHAII3 JTaH-
HBIX, Hen30e:KHO BCTAET 3aja4a ObICTpOoil dpuibTpalun (POHOBBIX U MaJIO3HAYNMBbIX
coObITuil. B 9TOM cilyuae BarKHON OKa3bIBACTCsl CBOEBPEMEHHasl OICHKA (usnye-
CKOI1 IIeHHOCTH CUTHAJIOB. TpaJliinoOHHO B TAKUX CJIYUasaX MPUMEHSIOT alliapaTHbie
TPUITEPHBIE CUCTEMBI, HO B HEKOTOPBIX CUTYAIAX IIOJM00HbIE PEIIeHUsI He COOTBET-
CTBYIOT OCOOEHHOCTSIM 9KCIIepUMeHTa. B qacTHOCTH, HEOOXOMMMOI MOXKET OKA3aThCs
JaCTHIHAST PEKOHCTPYKINST COOBITHUI, JI/IsT KOTOPOIi IIPEIIoIaraeTcs CO3aHIe Clie-
[UIATN3TPOBAHHBIX BBIUNCIUTEIHLHBIX CUCTEM, 0OpabaThIBAIOIINX JTaHHBIE B PEYKIME
peaibHOr0 BPEMEHH.

MmernHO 3/1ech Ha MEPBLIil IIJIAH BBIXOIUT KOHIEIIUS ITPOrPAMMHBIX TPUITE-
POB, ONMPAIOIINXCST HA BHIYNCIUTEIbHBIE MOITHOCTH MHOTOIIPOIIECCOPHBIX CEPBEPOB.
[T1r0ocoM TaHHOTO MOAXOMA ABJISETCS eIIEé U TO, YTO OH JAET BO3MOXKHOCTD JUHAMIU-
YecK MEHSITh Kpurepun orbopa B 3aBUCUMOCTH OT IieJiell TeKYIINEro UCCjie/I0BaHmsI,
OIIEPATHBHO aalITUPYSCh K M3MEHSIIOIIIMCSI YCJIOBHUSIM.

B dannoti pabome bydem paccmompena nodobnas cucmema 048 paspadamovlea-
emoz0 skenepumernma SPD na koanatidepe NICA (/lyona, Poccus) [1]. A maxorice
bydem onucan aman paspabomru npomomuna 00Hot U3 NOOCUCTEM — CUCTEMDL

YNPasAeHuA Npoueccam 06pabomxuy.



[EJIb U 3AJTAYY PABOTHI

Ileasb paboThl: pa3paboTKa MPOTOTHIA CUCTEMbLI YIIPaBJIEHUS ITPOIEccCaMn
obpaborku (workflow management system - WIMS), nozsossiioniero napaJuiesibHo
VIPaBJIATh OOJIBIIIM KOJHUYECTBOM IIPOIECCOB 00PAOOTKM JAHHBIX 1 KOHTPOJIUPO-
BaTh CTATYChl BBIIOJHEHHUS IeNOoYeK 00pabOTKM Jiisi (PU3MYECKOrO SKCIEePUMEHTa
SPD.

Sagaqan:

1) o3HAKOMUTBCsI € 9KcepuMeHTOM SPD 1 0cO6eHHOCTSIME €10 IKCIIePUMEHTA b
HOIl YCTAHOBKH;

2) u3ydnTh ocHOBHBIE TpuHIUIBl paborbl SPD Online Filter;

3) paccMOTpeThb BO3MOYKHOCTH HCIIOJIb30BAHUS TOTOBBIX DeIlleHuil B paMKax Co-
3JIaHUs] CUCTEMbl yIIpaBJIeHUs IIpoleccaMu 00pabOTKI;

4) 03HAKOMUTBCS ¢ TpoekToM cucreMbl workflow management system (WEMS):
orpeaeuTh ocHOBHBIE cepBrchbl WMS, BBIABUTE X OCHOBHOI (DYHKIIMOHAJI 1
HPUHINIILL B3aumMoeiicTeus ¢ apyrumu cucremamu SPD Online Filter;

5) paspaborarb API st paboTsl ¢ 6a30it TAHHBIX;

6) paspaborars cepsuckl WEMS ¢ ucmosib3oBaHmeM MpeAIouTUTE/IEHOIO CTEKA:

(a) cosmarb cepBUC [T B3AUMOJIEHCTBIST ¢ OIIepaTopoM 06pabOTKIM:
i. aBTOpHU3AIN T0JIb30BaTEICI;
ii. obpaborka CWL-1m1ab10HOB;
1ii. BBIBOJ MHQOPMAIINN O 3aJaHUIX U I1a0JI0HAX;
iv. pabora co craTycaMu I1adJIOHOB.
(6) peasm3oBATH CEpBUC T€HEPAINN 3aIaHMIL:
i. mosrydenne jaraceToB n3 data management system (DMS);
il. co3janme 3aJaHnil 110 IIA0JIOHAM JIJIsI [TOC/IEI0BATEILHOCTEII.
(B) paspaborarh cepsuc jyist onpoca DMS:
i. ornpoc DMS 0 roToBHOCTH BXOJHBIX JATACETOB JJIsI 3a/IaHMII;

il. co3jjaHme BBIXOJHBIX JIaTaceTOB U JlaraceTos jioroB B DMS;



iii. ormpaieHune 3ajjanuit Ha 06padboTKy B workload management system
(WMS).
(r) cozmareb cepuc s paborer ¢ WMS:
i. mepuopmdeckuii onpoc WMS 15t oTcieskuBaHus cTaTycoB 3aJIaHuil;
11. 3aKpbITHE JlaTaCETOB II0C/Ie 3aBepIIeHns 3a/[aHunii;
1il. yJaJieHre BXOJIHOIO M IIPOMEXKYTOUYHBIX JATACETOB I10CJ€ BbIIOJIHE-
HUs BCeX 3a/laHUil B IIeIOYKe.
7) mpoTecTHpoBaTh pa3paboTAaHHBIE CEPBUCHI U COBMECTHYIO pabOTy CHCTEM, HC-

IIpaBUThL Oaru.



1 SPD — SKCITEPUMEHT 110 U3YYEHNEO
CIIMHOBOU CTPYKTYPHI HYKJIOHOB

HecMmoTpst Ha 3HaunTeIbHbIE JTOCTUXKEHUs] KBAHTOBONH XPOMOJUHAMWKHI IPU
ONMCAHWH B3aUMOJIEHCTBUSI KBAPKOB U TJIIOOHOB, OCTAETCs HEPA3PEIIEHHBIM BOIIPOC
0 TOM, ITOYeMy HYKJIOHBI TaKne, KAKUMI Mbl X Ha0JiogaeM. [lonnManme cTpyKTy Pl
1 pyHJIaAMEHTAJbHBIX CBOHCTB HYKJIOHA Ha OCHOBE JMHAMUKN €0 COCTAB/IAIONINX -
KBapPKOB U TJIIOOHOB, OCTAETCsI OJTHOIN 13 OCHOBHBIX HEPENIEHHBIX 11P00/1eM KBAHTOBOI
XPOMOTUHAMITKH.

Mojie1b KBApPKOB YCIIENTHO MPeACcKa3biBaeT OOJBITNHCTBO OCHOBHBIX XapaKTe-
PUCTUK aJPOHOB, TaKWMX KaK 3apsj, YETHOCTH, M30CINH U CBOHCTBa CHMMETDPUH, a
TaK»Ke B3aUMOCBS3M MexKj1y HuMu. HekoTopas jauHaMuKa B3anMOJEHCTBUN YACTHI
TaK»Ke MOXKeT ObITh KaueCTBEHHO MOHATA B paMKax 3Toit mojenn. OHaKko oHa He ja-
éT 00'bsICHEHUSI CITMHOBBIM CBOCTBAM aJIpDOHOB € TOUKM 3peHus X cocrapisiionux. Co
BpEMEH «CIIMHOBOI'O Kpu3ucas, obosnadeHnoro B 1987 romy, mpobsiemMa CIUHOBOI
CTPYKTYPbl HYKJIOHOB OCTA€TCs 3araJIKofl coBpeMeHHO# (hU3MKHI BBICOKUX SHEPIHil.
OjiHO#t M3 TJIaBHBIX 3ajad4, IPHUBJIEKAIONINX OFPOMHBIE TEOPETHUUYECKNEe U IKCIIEePHU-
MEHTAIbHbIE YCUINA, ABIIETCS BOIPOC O TOM, KaK CIMH HYKJIOHA (DOPMUPYETCS 13
CIIMHOB U OpPOUTAJIBHBIX MOMEHTOB €TI0 COCTaBHBIX 4acTeil - BaJeHTHBIX KBapKOB,
"mMopekux" KBapKOB 1 I1i00HOB. [losiHOE 00bsICHEHNME MOXKHO IOJYYUTH depe3 Tak
Ha3bIBacMble (DYHKIMK paCIpe/ie/ieHns MapTOHOB, 3aBUCHIIIE OT WX MOMEPEIHOTO
UMITYJIbCA.

DKCIEPUMEHTBI 110 TTOJIsTpU30BaHHOMY TyiyboKoHeypyromy paccesianio (CERN,
DESY, JLab, SLAC) u BbicOKO9HEpreTHIecKne MoJIsIPU30BaHHbIE TPOTOH-TIPOTOHHBIE
crosikaoBerns (RHIC B BNL) sBisiioTcss OCHOBHBIM HCTOYHUKOM MHMOPMAIUH O
CTIMH-3aBUCUMBIX CTPYKTYPHBIX (DYHKIUIX HYKJOHOB. TeM He MeHee HAIN 3HAHWA
O BHYTpeHHell CTPYKTYpe HYKJIOHa Bce elle orpanndenbl. OcoOeHHO 9TO KacaeTcs

IJTIOOHHOTO BKJIaa |2].



1.1 SPIN PHYSICS DETECTOR (SPD)

DKcrepuMeHTa bHasd ycranoBka SPD, koTopyio mianupyercs pa3MecTuTh B
OJIHOfT U3 JIBYX TOUeK mepecedenns mydkoB Kosuaiiaepa NICA (puc. 1.1), npegna-
3Ha4YeHa JIJIsi BCECTOPOHHEI'0 M3YYEeHUs CIIMHOBOII CTPYKTYPbI IPOTOHA U JIeTPOHA
B TOJISIpU30BaHHBIX p-P, d-d u p-d-croskHoBeHmUsAX. OCHOBHOE BHUMAaHKE OyIeT yie-
JIEHO M3YyYEeHUIO UX TOJSIPU30BaHHON TJIIOOHHON KOMIIOHEHTHI B pPeaKIUIX HHKJIIO-
3UBHOTO POYKJEHUS YapMOHHUEB, OTKPBITOTO YapMa U MPAMBIX (DOTOHOB, & TaKiKe
[IPOYNX CIUH3ABUCUMBIX SBJICHUI B CTOJIKHOBEHUAX IMOJAPU30BAHHBIX ITYYKOB IIPO-
TOHOB U JIEWTPOHOB C dHEPTHeil B cucreme 1eHTpa Macc 710 27 I'9B n cBeTnMocThio
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Pucynok 1.1 — Komrtexke NICA [3]

DkcrepuMenT SPD mianupyeT MmoyduTh JaHHbIe O CHUHOBBIX aCUMMETPHUAX
JUTsT AHAJTI3a KOPPEJISIA MeXK/Ty HAIllpaBJIEHUEM CIIHHA IIPOTOHA (JIefiTpoHa), ero
HIMITYJIbCOM M HAIIPaBJICHUEM CIINHA, CBA3AHHBIM C IIPOJIOJIBHBIM U IIOIIEPEYHBIM M-
yJIbCaMU TJIFOOHOB BHYTpPHU TpoTOHA (nefiTpoHa). B wHauaabHOil hase paboThl ycra-
HOBKU, JIO JIOCTUKEHUS ITPOEKTHBIX CBETUMOCTU U SHEPIUU CTOJKHOBEHUS, OCHOBHOE
BHUMAHWE TJIAHUPYETCs YJIeUTh U3YYEHUIO CIIUMHOBBIX 39P(MEKTOB B YIIPYIUX p-p U
d-d paccessHUSX, TOUCKY MYJIBTUIIAPTOHHBIX KOPPEIAINil 1 HOBBIX CBSI3aHHBIX CO-
CTOAHMUI, NCCJICNOBAHNIO POXKJCHNS YapMa y IIOpOora, N3y YeHUIO TOJadpU3aInii TUIIe-

poHoB u T.11 [1].



HoBsble jlanHble 0 CIIMHOBOI CTPYKTYpPe MPOTOHA U JIeTpoHa, KOTOpble OY/IyT
noJiyueHbl Ha ycTanoBke SPD, mpnbim3aTr nac K MOHMMAHUIO (DYHIaMEHTATHHBIX
OCHOB KBAHTOBON XPOMOJIMHAMUKI.

Uccnenoanus na ycranoBke SPD ¢ ncrnosib3oBaHueM MOJISAPU30BAHHBIX MTPO-
TOHHDBIX ITYYKOB TO3BOJIAT 3aIOJHUTL MPOOE/bl MEXK/ly M3MEPEeHUIMU Ha HU3KUX
sueprugax Ha yckoputenax ANKE-COSY u SATURNE un usmepenusimu Ha BBICO-
Kux sHeprusix Ha koJsutaiijiepe RHIC un nnmanupyembrx Ha LHC skcnepumentax ¢
HETIO/IBUZKHON MUIIIeHbI0. BaKHO OTMETHTD, UTO BO3MOXKHOCTL padoTaTh C MOJIsSIpU-
30BAHHBIMU ITYIKaMU JIEHTPOHOB B 9TOM JIMala30He SHEPTUil ABIgeTCS YHUKAJTILHON

0CODEHHOCTBIO JIAHHOI'O IKCIIEPUMEHTA.
1.1.1 SKCIIEPUMEHTAJIBHAA YCTAHOBKA SPD

DKcllepuMeHTaIbHasI YCTaHOBKa, M300pazkeHHas Ha pucyHke 1.2, Oyger obJia-
JIATh MIUPOKUM I€OMETPUYECKUM OXBATOM, HPHUOJN3UTE/IHLHO PAaBHBIM 47, IIPOIBU-
HYTOIl CHCTEMOI JIJIs BOCCTAHOBJIEHIS TPEKOB W BEPIINH, a TaKKe Pa3HOOOpPa3HBIMI
BO3MOYKHOCTSIMI TIO MJIEHTUMUKAIINA JACTUI, OCHOBAHHBLIMU Ha MEPEIOBBIX TEXHO-
JIOTUSIX.

Kpemuuessiit Bepiimunbiit gerektop (VD) obecrieant KoopAuHaTHOE paspere-
HUE [IPU BOCCTAHOBJICHUN BePIIHHBI Jiydiie 100 MUKPOH, UTO KPUTUIECKU BAXKHO JIJIs
TOYHON PEKOHCTPYKITNN BTOPUIHBIX BepIuH pacnaia D-mezonos. Tpexoas cucte-
Ma, UCHoJb3yommast crpoy-Tpyoku (ST) B coseHOUIAIbHOM MATHUTHOM MOJIe J0 1
T, TO3BOJINT OINPEJIE/INTD MOTIEPEUHbIE UMITYIbChIl BTOPUYHBIX YaCTHUI] ¢ TOUHOCTBHIO
110 2%.

Bpewmsmposernas cucrema (PID) ¢ Bpementbim pasperieruem 60 1ic obectre-
YUT pazjiesieHre MHOHOB, KAOHOB M MPOTOHOB B IMHUPOKOM KHHEMATHYECKOM JTHa-
nazone. Vcrnoap3oBanne 9epeHKOBCKIX JETEKTOPOB Ha OCHOBE a’dPOresis MO3BOJIUT
pacImpuThb 9TOT juanason. s perucrpaiun poTOHOB OYIET UCIOIB30BAH /€K~
TPOMArHUTHBI Kajiopumerp Tuiia «imanuibiky (ECal). st ymenbinerust a¢hdexros
MHOTOKPATHOI'O PACCesTHUSI 1 KOHBEPCUU (POTOHOB MUHIMHU3UPOBAHO KOJIIMIECTBO BE-
ecTBa BO BHYTpPEHHEH 9acTh YCTAHOBK.

Mroonnas (mpobexxnasi) cucrema (RS) mpennasnauena i upeHTUDUKAINT

MI0OHOB. OHa TaKzKe MOXKeT CJIYyKUTh B KauecTBe I'Py0Ooro aJpoHHOI0 KajJopuMeTpa.
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[Tapa myukosbix cuerdaukos (BBC) n kamopumerpos mysesoro yriia (ZDC) Gymyr
OTBEYATh 3a JIOKAJIbHYIO HOIAPIMETPUIO I KOHTPOJIb CBETHMOCTH.

Bricokast wacrora cronkuosennii (10 4 MI'1) n 6osbImoe KOJIMIecTBO KAHATIOB
3JIEKTPOHUKH OIPEJIEIISIOT BEICOKNE TPeboBaHNs K crucTeMe cOopa JIaHHBIX, OHJIaiH-
MOHHUTOPHHIY, KOMIILIOTEPHOII cHCTeMe IIoc/enytonieil 00pabOTKH JIaHHBIX U IIPO-

'rpaMMHOMY obecreueHnIo JJId PEKOHCTPYKIMU 1 aHaJIN3a JaHHDBIX.

Electromagnetic calorimeter Magnef Range system Vertex detector Endcap Range system Endcap

Time-of-flight system Electromagnetic calorimeter Endcap

Straw tracker Time-of-flight system and Aerogel Endcaps

@ Zero degree calorimeter

Vertex detector

Beam pipe

Pucynok 1.2 — DkcnepumvenTanpbias yeranoska SPD [5]

1.1.2 OB'bEM JAHHBIX SKCIIEPIMEHTA

B ¢dbusnke BbICOKUX 9HEPruii COOBITUSI, PETUCTPUPYEMbIE JIETEKTOPOM, 0Opada-
TBIBAIOTCSI HE3ABUCUMO, MOITOMY MX MOYKHO CUNTAThL HAMMEHbBINeH eInHuIeil gaH-
HBIX. A 3HAYNUT, 3Hasi pa3Mep OJHOIO COOBITHUS, CJIOXKHOCTH 0OpabOTKM COOLITHI 1
OKIJTaeMOoe KOJIMIeCTBO COOBITHUIl J7Isi 00pabOTKM, MOYKHO OINEHUTH TpebOBaHUS K
BBIUNCINTE/ILHON CHCTeMe JIJIsl SKCIIEPUMEHTA.

cxons n3 mpubinsnTebHbIX oreHok Ha SPD oymer npuxonnts 20 I'B /¢ (wn
200 T1B /rox) «Heo6paboTaHHbIX» JaHHbIX, YTO coOTBeTCTBYeT 3+ 10 cobbiTuii/To.

Coop, 0bpaboTKa 1 XpaHeHe TaKOro 00beMa JIaHHbIX IIPeJICTaBIIgeT coDoil ce-
PbE3HYIO MPOOJIEMY JIJIsi BBIYUCANTEIHHON MHMDPACTPYKTYPHI IKCIEPUMEHTa 1 Tpe-
OyeT pa3paboTKN HOBBIX METOJIOB U ITOJXO0JIOB JIJId PEKOHCTPYKIIUKM COOBITHI, MOIe-
JIMPOBaHNs 1 (PU3MIECKOr0 aHAIN3a JAHHBIX C HCIOJIH30BAHNEM BBICOKOIIPOM3BOIN-

TCJIbHBIX 1 pacClIpedec/JICHHbIX BBIYMCJICHUIA.
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1.1.3 OCOBEHHOCTUN CBOPA JTAHHBIX

CucreMbl cOoOpa JAHHBIX B OOJIBIIMHCTBE MOJIOOHBIX SKCIEPUMEHTOB HCIIOJIb-
3yIOT Tpurrepbl (puc. 1.3) mist otbopa U 3allMCH TOJBKO TeX COOBITHII, KOTOPBIE
SIBJIIIOTCST MHTEPECHBIMU I JaJibHelinnero aHagmsa. Tpurrep — yIpaBJIsrOIInii
CUTHAJI, 110 KOTOPOMY OCYIIECTBJISIETCs 3aIICh C JIETEKTOPHBIX CUCTEM.

Tpurrepsl MOryT ObITb HACTPOEHbI Ha pa3/IMdHble KPUTEPHHU, HAlIpUMEpP, Ha
oDHApY2KeHIe OIPeJIe/IeHHBIX TUIIOB YaCTHI], OCOOEHHBIX IIa0JI0HOB PaCIIpeIe/IeHUsT
SHEPIUN, HAJUUINe OIPEJIeJCHHBIX BEPIINH WM KOPPEJAINi MeXKy Pas/ndHbIMI
JacTuIaMn. Takme cHCTeMbl TPUITEPOB MO3BOJISIIOT SKOHOMUTEH PECYPChl XPaHEHH
1 00pabOTKH JIaHHBIX, (DOKYCUPYSCH TOJIBKO Ha COOBITUSIX, KOTOPbhIE COOTBETCTBYIOT

OlIpeACJICHHBbIM KPUTEPUAM MJIM MHTEpECaM HCCJICAOBaHMA.

-

trigger
signal

(Trigger and DAQ

—

decisions
Raw data

(events)
‘ Storage |

Pucynok 1.3 — Tpurrepnast cucrema c6opa JaHHBIX [0]

OJiHAKO BBU/LY CJIO’KHOCTHU ¥ MIMPOTHI U3YIaeMbIX IPOIECCOB (BBIOOD (husmde-
CKOT'O CUTHAJIA TPeOyeT PEKOHCTPYKIMI UMITY/ThCA 1 BEPIINHBI) HEBO3MOYKHO TOCTPO-
UTh KpUTepun oTOOpa JaHHBIX Ha allllapaTHOM YPOBHE, IOITOMY JJIs MIHUMUA3AIIN
BO3MOXKHBIX cucreMarndeckux sdpdexkroB SPD Oymer ochaleH OecTpurrepHoii cu-
cremoii coopa ganubIx (puc. 1.4).

Cucrema cbopa JIAHHBIX [IPEJIOCTABJISIET JJaHHbIE, OPraHU30BaHHbIE 110 BPEMEH-

HBIM HHTepBaJiaM 1 pa3ouTeie Ha dailibl pasymMHoro pasmepa (Heckosbko I'B). Tlpu
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TaKOM II0JIXOJIe OTJIe/IbHbIEe (aiiibl MOI'YT 00pabaThIiBAThLCsS IIapaJlIeIbHO, UTO I10-
BhbIIIaeT 3PPEKTUBHOCTL PADOTHI cucTeMbl. Kaxk iplit daiia MoxKeT ObITh 00padboTaH
HE3aBUCUMO, 9TO YIIPOIIAET IIPOIECC.

Frontend | SPD DAQ

N channels N channels N channels

ADC J_ ADC

\ / \ /

\ Y ‘ Y Read out
Processing Processing Processing |

| 3 MHz event rate

»

SPD On-line Filter

'y
Data buffer
E + j Event building,

Filtering

Y Data-Logging
150 kHz event rate
Storage

Pucynok 1.4 — Becrpurrepuast cucrema SPD [0]

Taxoil 110/1X0/1 0COOEHHO I10J1€3€H, KOr/Ia HeT HeoOXOAUMOCTH B 0OMeHe nHMOP-
Manueir Mexkay daityiaMu Ha 3Tare o0pabOTKU, U Pe3yJbTaThl 00PA0OTKU OJHOIO
daityia MoryT ObITH UCIOJIB30BAHBI KAK BXOJIHBIE JAHHBIE JIJIA CJICJIYIONIErO dTalla.
910 103BOJIsIeT FPPHEKTUBHO UCIO0JIB30BATh BHIYNCINTEIbHBIE PECYPCHI U YCKOPSAET

IIpoIecC aHaJIu3a JJAHHBIX B IIEJIOM.
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2 SPD ONLINE FILTER

2.1 ITPUHIINIT PABOTHI SPD ONLINE FILTER

SPD Online Filter — 310 BbICOKOIPON3BOIUTEIbHAS BHIUNCINTE/IbHAST CUCTEMA
JIJIsT BBICOKOITPOITYCKHOI MePBUYHOI 00pabOTKM JIaHHBIX 3KcriepuMmeHTa SPD.

DTa BBIYUC/IUTEIbHAST CUCTEMa JOJIZKHA OCYIINECTBJIAThH CJe/yolee Ipeodpa-
30BaHIe JIaHHBIX: UJIeHTH(MUIIPOBATH (PU3NIECKIE COOBITHSI BO BPEMEHHBIX HHTEp-
BaJIax; PEOPraHn30BaTh JJaHHbIE B COOBITUITHO-OPUEHTHPOBAHHOM (popMaTe; 0TI
TPOBATh COOBITHUSI, OCTaBJIsIsI TOJLKO HHTEPECHBIE ¢ TOUKH 3PEHUsT SKCIIEPUMEHTa; CO-
I'JIACOBBIBATH BBIXO/HBIE JaHHBIE, 00beIUHATH COOLITUSA B (hbail/ibl 1 (pailibl B HAOOPbI
JIAHHBIX I Oy/Iy1ieil o0paboTKM.

Konnenmnus 6a30B0it 0bpabdboTku:

1) PexoHCTpyKIs TPEKOB U CBSI3bIBAHIE UX C BEPITHHAMI,
2) Casi3biBaHme cpabaThIBAHNUIT 3JIEKTPOMATHUTHOTO KAJOPUMETPa 1 ITPOOEKHOI

CHUCTEMDBI C KazKJIO0Il BEPIINHON 110 BPpEMEHU;

3) OrmpejieieHne HECBSI3aHHBIX cpabaThIBAHWI JIETEKTOPA;
4) Obbenunenne ¢ HeOOPAOOTAHHBIMU CUTHAJIAMU OT JIDYTHUX CyOIEeTeKTOPOB;
5) @opmupoBanue OJIOKOB JaHHBIX U COXpPAHEHHE YaCTHIHO DEKOHCTPYUPOBAH-

HBIX COOBITHIA.

Janable 00beINHSIIOTCA B HAOOPHI (hailjioB B 3aBUCUMOCTH OT CTaJIMU UX 00-
paborku. Kaxkipliit daiiyi B Habope MOKeT ObITb 00paboTaH HE3aBUCHMO, OJIHAKO
HabOpbl 00pabdaThIBAIOTCS B HEKOTOPOIl 3a/JaHHON II0CJEI0BATECILHOCTH. KaxKIblii
daii MoyKHO 00paboTaTh 38 HEKOTOPOE PasyMHOE BPeMs Ha, OIPaHUYEHHOM BBbIYHUC-
JIATETHHOM pecypce (BBIUUCTUTETHLHOM Y3J1e).

PaszOuenune jaHHbIX Ha 0OoJiee MEJIKHE YaCTH IT03BOJISIET YIIPABJISITH 00beMOM
00PabOTKM M MUHUMUBUPOBATH MOCIEJICTBUS MIPU BOBHUKHOBEHUH ONMIMOOK MPU 00-

paboTke OOIBLIINX 00 bEMOB JaHHBIX. PaboTa ¢ 0TI/ IbHBIMI YaCTIME IIO3BOJISIET N30~
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JINPpOBaTh OIMOKU, KOTOPbIE MOTYT BO3ZHUKHYTH B Iporiecce 00pabOTKM, U CHU3UTH
UX BO3JICIICTBHE Ha BCIO CHCTEMY.

Taxoil moxo1 TaKzKe obecriednBaeT MacIITabUPYEeMOCTh CHCTEMBI: JJ00aB/IeHIe
JIOIIOJIHUTE/IbHBIX BbIUNC/IUTEIbHBIX PECYPCOB 1103BOJIsSIeT 00pabaThbiBaTh elle 00./1b-
e 00'beMbl JAHHBIX 0€3 3HAUNTEILHOTO U3MEHEHHs 00IIeil apXUTEeKTYPbl CHCTEMbI.
DT0 0CODEHHO IIOJIE3HO JIJIsl CUCTEM, PADOTAIONNX C BBICOKOYACTOTHBIMU JAHHBIMU
WIN IPU HEOOXOIUMOCTU OBICTPOI 00pabOTKN MHGOPMAIMN B PEXKUME PeaibHOI'0
BPEMEHN.

SPD Online Filter npejcrapisier u3 ceds COBOKYIHOCTD IPUKJIAIHOTO U IIPO-
MEYKYTOTHOI'O ITPOrPAMMHBIX 0OecIiedeH i, a TaKyKe BhICOKOIPOU3BOUTETHHOIO BbI-
JUCIUTEILHOIO KJIacTepa.

[To pe3yibraTam aHaJin3a MEPBUYHBIX TPEOOBaHMIT K cucTeMe ObLIN BbIJIE/IEeHbI
OCHOBHbBIE KOMIIOHEHTBI IIPOMEKYTOIHOI'O IIPOIPAMMHOI0 00eCIIeUeH s :

1) Workflow management system — cucrema ynpasjenust mporeccamu 06paboTKu
— cozjanue GpopMaJbHOrO ONMUCAHUS IENovYeK 00padOTKU, (hOpMUPOBAHUE U
KOHTPOJIb MCIIOJTHEHUS 9TalloB 00PA0OTKU JIaHHBIX;

2) Data management system — cucrema ympaB/ieHUs JAHHBIMUA — DETHCTPAIlHs,
KaTaJorn3alusi, KOHTPOJIb IIeJ0CTHOCTH (DailjioB 1 J1aTaceToB;

3) Workload management system & pilot — cucrema yipasjeHusi HAIPY3KOii ¢
noJicucteMoii pilot — peasmsaius sranos obpaborku (hopMupoBamme 3a1ad u
ormpaBka ux pilot).

Pilot — npuoxkenne, padboraroiiee Ha BbIUYUCAUTEILHOM Y3JIe U HCIIOJIHSAOIIee
3a/1a9H.

Apxurektypa cucrembl SPD Online Filter npusejiena na puc. 2.1.
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Files marlmgement E InpUt il ] I

Storage managment Data files

DB
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Workflow

/ management — Pilot FUR—
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DB A Tasks
y — Pilot B
Data & Storage ¢
bt sl Files info Workload B )BT e

f

“T» management
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— Pilot e

Data files
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v

Pucynok 2.1 — Apxurexrypa SPD Online Filter |7]

2.2 BXO/IHBIE /TAHHDBIE

BxosHble gaHHbIe, TPUXOAAT U3 cucTeMbl cOopa naHubix (DAQ) Bo BXOmHOI
oydep.
e [lepuoj nabopa — acconunpoBan ¢ ¢gpusndeckoit 3aga4eit. Coctout n3z Hadbopa
paHoB. Mmeer nary Haudasa, J1aTy OKOHUYAHIMS.
e Pan — unTepBasi, KOrja yCJIoBHs SKCIEPUMEHTa HEN3MEHHBI (KAaJInOPOBKH, Ha-

npumep). Usmepsiercs vacamu. Coctout u3 dppeiiMoB.

Dpeiim — HYMEpPOBAHHBIN OJIOK JIAHHBIX ¢ JjieTeKTopa. MoxkeT cojiepKaTh MH-

dopmarnio o MHOXKecTBe cOOBITHI. [Tpo/I0/IKUTETHLHOCTD CEKYHIBI.

laracer — Jyiorndeckoe obbenuHeHue daitjioB B HaOOPHI 111 0bpadoTku. [la-
TaceT sIBJIAETCS eJIMHNUIEH 00PabOTKH JIJIsT OJHOTO 33 IaHUsI.

e Daiiyr — KOJIMIECTBO JIAHHBIX Jist 00pabOTKN OfHOI 3aadeii. |3
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3 CUCTEMA YITPABJ/IEHN A ITPOIIECCAMU
OBPABOTKI (WFMS)

3.1 BOBMOYKHOCTDH I[IPUMEHEHIY I'OTOBBIX
PEIITEHUI

PaccmarpuBast 110100HbIe 9KCIIEPUMEHTHI B ¢pepe (PU3UKN BHICOKUX SHEPIHUii,
CTAHOBUTCSI sICHO, 9TO 000iTHCH 6€3 co3/1aHms COOCTBEHHON CUCTEMbI HE IOy IUTCSI.

B skcnepumentax Bosbioro ajgponnoro kostaiiiepa (LHC), takux kax
ATLAS u CMS, ucnosb3yorcst MacutrabHble CICTEMbI YIIPABIEHIS PACIIPEIeIEHHOM
obpaborkoit ganubix: PanDA  (Production and Distributed Analysis) [9] u
WMAgent/CRAB (CMS Remote Analysis Builder) [10].

DTu pereHnst paspadbaTbIBAIICh CIEIUAIBHO /I PACIIPEIEIEHHBIX Cpejl, PyHK-
ronupytormux B pamkax WLCG (Worldwide LHC Computing Grid), u opuenTupo-
BaHbI Ha 3a/a41 odJiaiiH 00pabOTKN 1 aHaAJN3a JTaHHBIX IIOCJIe ITPOXOXKIEHUST COObI-
TUIT Yepe3 TPUITEPHbIC CUCTEMBI.

PanDA opuentupoBaHa Ha paboOTy ¢ BHICOKOYPOBHEBBIMU 3a/adaMil aHaJIn3a,
HCIIOJIB3YIONINMI 00JIbINe HAOOPHI IIpeIBapuTeIbHO 00paboTaHHbIX daHHbIX. O0pa-
6oTka oprarm3oBaHa B Buje DAG-1enodek, HO €€ ajamTalins oI peaJbHOe BPEMS
1 HepaclpeIe/IeHHYIO CPeLy, IPeACTaBIAeTCsT IPEe3MEPHO IPOMO3IKOI.

B CMS ucnosnb3yercst csazka cucrem WMAgent, yupasiisitonast 3aia1aMiu 00-
pabOTKN M PEKOHCTPYKIINU, U I0Jb30oBaTebckoro nnrepdeiica CRAB, mozBosstio-
IIero NCCIe0BaTeIsIM 3allycKaTh aHaan3 gJanubix B Grid. Saganust paciupeaesssoTcs
1o mtoTHbIM arentaM Ha ocHope HTCondor u GlideinWMS.

HecMmoTpst Ha 3peiocTb U MACHITAOMPYEMOCTb YKA3aHHBIX PEIIeHnii, OHU He
COOTBETCTBYIOT apXUTeKType u 3aja4am SPD, 1o ciieiyonmm mpuamHaM:

SPD mnpeamnosaraer paboTy B paMKax JIOKAJHHOIO WM IEHTPAJIU30BAHHOIO

BBIYHC/IUTE/ILHOTO KJacTepa, He cess3annoro ¢ WLCG. Hcriosib3oBaHue cuctem, opu-
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eHTUPOBAHHBIX Ha JICCSITKH IEHTPOB 00PAbOTKH JAHHBIX, B TAKOM KOHTEKCTE IIPUBO-
JINT K U30BITOYHON CJIOXKHOCTH.

PanDA n WMAgent npennasaadennr 1 odiaita 0dpabOTKI ¢ BBICOKOI 3a~
nepxkkoit. B ormmame ot nux, SPD Online Filter obpabarbiBaeT JaHHbIE IO Mepe
MOCTYIJIEHUsI, B OHJIAH peyKuMe. DTO JeaeT HEMOXOSIINNUM HCII0Ib30BaHe Opo-
KEePOB, OyKIJIAIOIINX JOJIIOT0 COTJIACOBAHMS JAHHBIX U pacIIpee/IeHnsT 3a,/1a4.

O0ba perienns cojiepzkaT MoJLysH, cBa3aHHble ¢ Grid-aBropusarueil, cJI0XKHbIM
KOHTPOJIEM IyOJIMKAIlNN, YIIpaBJIeHHeM pecypcaMu, KoTopbie B KoOHTeKcTe SPD ns-
ObITOYHBI. VX nHTErpalys npuse/ia Obl K HEOIIPaBIaHHOMY YCI0YKHEHUIO TTOJICPIAKKI
1 COIIPOBOKJICHUSI.

B skcnepumentax ATLAS u CMS kiitodeByio poJib B 0TOOpE JAaHHBIX B PEXKI-
Me peasibHOro Bpemenn urpaer cucrema High-Level Trigger (HLT). DTo nmporpamu-
HbI{i TpUrrep, paboraroluil mocse ammapaTHoro Tpurrepa mnepsoro yposas (L1) u
obecrieunBalomuii 6ojiee TOUHYIO PUABTPAINIO COOBITUI Iepej] NX 3alllChio B JI0JI-
IOBPEMEHHOE XPAHUJINIIE.

HLT BbinosHsIET: 9aCTUYHYO WK MOJTHYI0 PEKOHCTPYKIINIO cOObITHIT (TpeKn,
BEPIIIHEI, KJIACTEPbI), COKpaIas NoToK JaHHbX co 100 kI o 1 kI

OH peaynmsyeTcss B BUJie BBICOKOIIpou3BouTebHOr0 Kiacrepa (Event Filter
Farm), wa wotopom cobbitusi obpabarsiBatorcss C-+-+ /Python-dpeiivBopkamu
(AthenaHLT B ATLAS, CMSSW B CMS), nieroukn o6paboTKI 3a/1a10TCs 3apaHee B
BIJIE KECTKO OIPE/Ie/IEHHBIX MTOC/IeoBaTeIbHOCTEl (trigger paths), a u3smenemue Jio-
rukn orbopa TpedyeT mepecOOpKU KOHMUIYpalud 1 IePeKOMITHIAINT (ppeiiMBOpPKa
1],

HLT opuentuposan na padory ¢ ROI (regions-of-interest) u ucrosib3yer creru-
AJIM3UPOBAHHDBIE AJTOPUTMBI TPUITEPHOI'O YPOBHS, MaKCUMAaJIbHO ONTUMI3UPOBAH-
HBIE 110 CKOPOCTHU. YIIpaBJIeHHE ITOTOKOM JIAHHBIX, MapIIpyTu3alus u Oydepusalius
[JIyDOKO MHTEIPHPOBAHBI B apXUTEKTYpy gerekTopa n DAQ).

[Tpstmoe npumenenue noaxona HUT B skciepumenTe SPD HeBo3MOXKHO 1 Helle-
J1ecOOOPA3HO 110 Py MPUUNH:

1) B SPD konnentyajbHO OTCYTCTBYET amliapaTHBIl TPUITED, YTO 03HAYALT, 4TO

IporpaMMHas crucreMa (huIbTpalni J0/12KHa 00padaTbiBaTh BECh BXO/IHOII 110~

tok gannpix (20 I'B/c), a me Bbibopky, ordmisrposanmyio L1, Kak B

CMS/ATLAS. HLT 6e3 L1 mpocro He crpaBuTesi ¢ Takoit HArpy3KOif;
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2) B HLT nenouku otbopa n peKOHCTPYKIMN YKECTKO 3a/IaHbI CIEIHAJINCTAMI U
He MOJIeXKAT AMHAMIYECKONH MOIN(MUKAIIITI BO BpeMs PabOTHI;

3) B HLT xpurwuecku BaykHa HU3KOYpPOBHeBas mHTerpaiinsa ¢ DAQ, dreHune u3
OydepoB, NpsMoii TocTy K coObITHAM 1 Kanajaam. B SPD npumensercs mo-
JleJib, B KOTOPOIT JTaHHble MTOCTYIAIOT BO BHENTHUI BXOIHOMI Oydep B Buie daii-
JIOB, I 00pa0ATBIBAIOTCSI Y2Ke B COOBITHIIHO-HE3aBUCUMOM BIJIE.

4) HLT He coxpansieT IpOMeXKyTOIHbIE PE3Y/IbTAThl PEKOHCTPYKITHH JJIsT TOBTOD-
HO#T 00PabOTKM.

IHTepecHbIM peleHneM SBJISIeTCs MPOJYKT ¢ OTKPBITHIM HCXOHBIM KOJIOM —
Apache Airflow [12], KoTOpbIit MOZKET UCIIOIB30BATHCS B KAYECTBE OPKECTPATOPA J1IsT
pa3paboTKu, MJIaHUPOBAHUS U MOHUTOPUHIA CJIOXKHBIX PADOUNX IIPOIECCOB.

Pabora Apache Airflow ocnoBana Ha co31aHIN HAIIPABJIEHHOIO AIIMKJINIECKO-
ro rpada (DAG), omuceiBaoIero mporeccbl 00paboTKI JAHHBIX U OMPEIEISIONIEro
CBSI3U 1 NPABUJIA BBITOJTHEHUS 3aJ1a4.

[Tnanuposmuk obpadarsiBaeT DAG, a 3aTeM 3allycKaeT 3K3eMILISIPbI 3a/1a4
1I0C/1e BLITIOJTHEHN UX 3aBUCHMOCTell. B poHOBOM perknMe TIIaHUPOBIIIK 3aITyCKAET
O/IITPOIECC, KOTOPBIi ciiejiuT 1 cuaxpoHusupyer Bce DAG B yKazaHHOM KaTaJiore.

WebServer orBevaer 3a oTobpakenue Beb-mHTepdeiica U ayTeHTHMUKAIINIO
I10JIb30BaTeJICH.

Apache Airflow obsrajlaer MHOXKECTBOM IIPEUMYIIECTB U IMUPOKUM (DYHKITH-
OHAaJIOM, OJHAKO I 0OpaboOTKM 3ajJad B peaJbHOM BPEMEHH ero MCIOJIb30BaHUe
IPEJICTABIISICTCS HEOITHMATBHBIM | 13].

SPD Online Filter kak pa3 padboraeT ¢ JaHHBIMU IO Mepe UX MOCTYILICHUS.
[TomuMmo Bcero npodero, Hy»KHO yunTbiBaTh, 4To WIMS jno/mKHA B3auMoieiicToBaTh
C JIDyTUMHU CHCTEMaMU, OTIPABIATH UM 3aIIPOCHI, MTOJIy9IaTh OTBEThI U Ha X OCHOBE
npuHuMaTh pasbHeiime pemennsi. C nmomombio Apache Airflow moBosbHO TszKe0

Oprann30BaTb TaKylO CUCTEMY.

3.2 IPUHIINII PABOTEI PASPABATBIBAEMOIT WFMS

[Tocsie nomaanus B SPD Online Filter, janubie peructpupyroTcs B cucTeMe
yipasienns nanabivn (Data Management System — DMS). 3arem onn noaroras,iu-
BaIOTCs K IOCJIE Iy oIeil 00paboTKe MpU MOMOIIN CUCTEMbI YIIPABICHUST TTPOIIECCAMI
oopaborku (Workflow Management System — W{MS).
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WIMS npunuMaer 3TH 3aperncTpupoBaHHbIE JaHHBIE U COINOCTAB/IAECT UX C
oIpeJie/IeHHbIM MIabJI0HOM IEIOYKN 00PabOTKM, KOTOPBIH IIpeIocTaB/IeH olepaTo-
poM 00PabOTKN JAHHBIX. KaxKablil aTall Takoil 1ernodkn oOpabOTKNU reHepUupyeT Co-
OTBETCTBYIOIINE 3aJaHNs JIJIsi BBIIOJHEHU. DTH 3aJaHus 3aTeM HAIIPABJISIOTCS B
cucremy ynpasienns narpyskoit (Workload Management System - WMS), rjie otu
PACIIPEJIETISIIOTCST Ha BBIYUCUTENIbHBIE PECypChl JjIsi BbloJHeHuA. [lociie 3Toro
WIMS KoHTpoOJIIpYeT IPOIece BLIIOIHEHUS 38 aHNsT IIyTEeM IePHOITICCKOTO OIIPOCa,
WMS 06 ux crarycax u NpuHUMaET pelieHne 00 M3MEHEeHUN IIPUOPUTETOB 3aIaHuil
i 00 UX OTMEHE.

Takoii 110o/1x0/1 1103B0JIsIeT 3PPHEKTUBHO OPraHn30BaTh U KOHTPOJIUPOBATHL 00-
paboOTKy JAHHBIX 110 3aJIaHHOM IEI0YKe 9TAIOB, YTO 00EeCIIeUnBaeT CUCTEMY ILIaHU-
POBaHUST 1 KOHTPOJISI pabOUINX IIPOIIECCOB, MOBBIIIAIOIIYIO OIIEPATUBHOCTE 00PA0OTKI
JIAHHBIX U IIPEJOCTaBJIAIONIYI0 BO3MOXKHOCTH MOHUTOPHHIA 38 BBIIOJHEHIEM 00pa-
OOTKIU.

Cucrema yrpasjienus nporeccamu oopaborku (WEMS) umeer psij dbyHKImo-
HaJIbHBIX TpeboBaHMil, YTOOBI 3P HEKTUBHO OPraHn30BaTh U KOHTPOJIUPOBATH I1OCIe-
JIOBATEJIbHOCTH 00pabOTKI JAHHBIX:

1) Opranusamnus mocjieoBaTeIbHOCTei 00pabOTKI JaHHBIX:
e [lociie/10BATEILHOCTD: COCTOUT U3 JIOTMYECKU CBI3aHHBIX [IAr0B 00PadoT-
KU JIAHHBIX, IJIe Pe3y/IbLTAT OJHOIO IIara siBJIsSeTCs BXOHBIMU JAHHBIME
JUTST CJIEJTYIOIIETO.
e [Ilar obpaboTku: mpejcrapjisieT coboil JeficTBrue, KOTOPOe BBIIOJJIHAETCS
HaJ1 HAbOPOM JIAHHBIX. DTH IMAaru MoryT ObITh Tuia "map" (opHOoTHITHAS
00paboTKa JIJI KazKJIO0r0 9JIeMeHTa JaHHbX) min "merge" (obbequnenme
IOMOTEHHBIX JIAHHBIX ).
e Ommcanue 1madJ/IoHA: BhIPayKaeTes ¢ moMoibio common workflow language
(CWL) [1]
2) @opmupoBanne 3ampoca Ha 06pabOTKY JaHHBIX:
e JIj1s1 KaxKJ10T0 11ara 06paboTKU OIPEIe/IsTIOTCA He0OX0MMbIe ITapaMeTphbI
JIsT (DOPMUPOBAHUST 38 IAHU.
3) BoimosiHenne 3ampoca Ha 06pabOTKY JTaHHBIX:
o Coszjanme 3aJaHUil JIjIsI KaXKJIO0ro Imara oOpabOTKHU JIaHHBIX Ha OCHOBE

cpOPMUPOBAHHBIX ITaPaMETPOB.
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e OTmpaBKa CO3/IAHHDBIX 3aIaHNIl B cHcTeMy yripasjenus Harpyskoit (WMS)
JIJTs1 BBITIOJTHEHUS.

e OcyI1ecTBieHne KOHTPOJIS BIIOJHEHIST 00pabOTKHU JaHHBIX I1yTEM OIIPO-
ca CHCTEMbI YIIPaBJICHUS HATI'PY3KOI.

O1tu GyHKIMOHAJIbHBIE TpeboBanus o3BT cucreme WIMS sddekTnunHO
VIPaBJIATH IIporieccaMi 00pabOTKHU, obeciednBast ONTHMUBAIINI0 00PadOTKH JTAHHBIX,
KOHTPOJIb OIINOOK U JOCTUXKEHIE 3aJIJaHHbIX 1e/1ell 00pabOTKU.

B ocnoBaOM nporecce obpaborkn jganabix B SPD Online Filter moxkHO BbIjTe-
JINTH CJIEIYIONTUE MATN:

1) JlekoupoBaHue JIAHHBIX;
2
3

) BoisiBieHue COOBITHI U PECTPYKTYPU3AINS JTAHHBIX;
4) Bepudukaius JaHHBIX;

DubTpalys BbISBJIEHHBIX COOBITHIL;

5) Obbeaunenne aiijioB (yMeHbllieHIe KOJmdecTBa GailioB, yBeJndeHne pasme-
pa daiiion);
Taxoit Habop 1oc/IeI0BaTEIBLHBIX IAT0B 00PA0OTKN OY/IeT HA3bIBATHCS EM0Y-

KOi1 00paboTku. Kaxk/blit 13 11aroB B TaKOM IEIIOYKe MOXKET OBITH OIIpejiesIeH I1ad-
gonom (puc. 3.1).

cwiVersion: v1.2
label: Decoding of data
class: Workflow

inputs:
dataset_name: string
processing_program: string dataset\name
processing_program_version: string
cable_map: File
input_params: File
steps:
decoding:
run:
class: CommandLineTool
baseCommand: echo

inputs: processing_progral

dataset_name:
type: string
processing_program:
type: string
processing_program_version:
type: string
cable_map:
type: File
input_params:
type: File ;
outputs: processing_prograrn

output_dataset:

output_dataset

type: File
log_dataset:
type: File

log_dataset

dataset_name: dataset_name

processing_program: processing_program
processing_program_version: processing_program_version
cable_map: cable_map cable
input_params: input_params

out: [output_dataset, log_dataset]

outputs:
output_dataset:
type: File
outputSource: decoding/output_dataset
log_dataset:
type: File

) input_params
outputSource: decoding/log_dataset ™

Pucynok 3.1 — IIpumep CWL-1mrabsiona
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Bo Bpemst paboThl CUCTEMBI IPEIIOIATACTCs CO3IAHNEe TPOMEXKYTOUHBIX JIAH-
HBIX, KOTOPbIE OYIYT YAAJIATLCS [OC/Ie HOJIYUeHIs BLIXOAHOr0 Habopa, JaHHbIX.
B pesyiabrare npoeKTupoBanud ObLIM ONPEIe/IeHbl OCHOBHBIC CEPBUCHI CUCTE-
Mbl WEMS:
1) CepBuc jiyist B3aUMOJEHCTBUSI C OIIEPATOPOM 0OpabOTKU JIAHHBIX:
(a) aBTOpH3AIUSI MOJIB30BATEIENH;
(6) obpaborka CWL-mab10H0B;
(B) BBIBOJ MHGOPMAINN O 33/IaHUSIX U MabI0HAX;
(r) pabora co crarycamu mabJIOHOB;
2) Cepsuc s orpoca DMS:
(a) mostyuenne uHMOPMAIUI O TOTOBHOCTH BXOJIHBIX JIATACETOB;
(6) dopmMupoBaHUe BBIXOHBIX JIATACETOB;
(B) ormpasiienne 3ajanuii Ha 0OpabOTKY;
3) CepBuc renepalin 3aJIaHuii:
(a) ompejesierue mocse0BaTEIBHOCTEN 06PAbOTKI JTAHHBIX;
(6) coszmanme 3aaHuil 110 MAOIOHAM JIJIST TIOCIEI0BATEIbHOCTEN.
4) Cepsuc st pabotsl ¢ WMS:
(a) mepmoIUecKuil OMpoOC JJist OTCIEKIBAHIS CTATYCA,
(6) s3aBepiieHre 3a/IaHIi ¢ MOCIEYIONIM 3aKPBITHEM JIATACETOB;
(B) y/asieHne BXOJHBIX U IPOMEXKYTOUYHBIX JIATACETOB MOc/Ie 00pabOTKI BCeX
3a/IaHUil TeIIOYKU;
(r) m3MeHeHUe MPHOPUTETOB 3 IaAHMII;
(1) ormena 3aaHMil.
B nannoit cucreme mpumensiercss MUKPOCEPBHUCHAs apXUTEKTypa. B pamkax
STOI ApXUTEKTYPbI IPUJIOKEHIE PasOouBaeTest Ha OTIAE/IbLHBIE CEPBUCHI, KOTOPLIE MO-
I'yT OLITH PA3BEPHYTHI U MACIITAOMPOBAHBLI HE3aBUCUMO JPYr oT apyra. CepBuckl
B3aNMO/IEHCTBYIOT MexK 1y coboil uepe3 API-unrepdeiicer, 4T0 MO3BOISET KaXKIOMY
13 HUX (QPYHKIUMOHUPOBATL aBTOHOMHO. B oTjmune oT MOHOJMTHON apXUTEKTYPhl,
MUKPOCEPBUCHI TIO3BOJIAIOT OLICTpEe BHEAPATL HOBLIE (PYHKIMKE U BHOCUTL U3MEHE-
HUsl, HE Tpedys nepepadoTKu H6OJIBIIOro 00beMa CyIIeCTBYIONIEro Kojia.

Apxurextypa WEMS npusenena na puc. 3.2.
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CucTema ynpaeneHus
npoueccamy 06paboTku
(WfMS)

APl gna
pa6oTbl ¢
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(db_api)

E Rest API E

RabbitMQ

-
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BAaHHbIMKN
(DMS)

Rest API

Rest API :
RabbitMQ

N
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ynpaBneHus
HarpysKom
(WMS)

Pucynok 3.2 — Apxurekrypa Workflow Management System

OcHoBHBIE TPEUMYIIIECTBA MUKPOCEPBUCHON apXUTEKTYPhl BKIIOYAIOT:

e [loBbINIeHHYIO JIOCTYITHOCTD 1 OTKa30yCcTOoiiunBoCTh. COOI 0JIHOTO U3 CEPBUCOB

HE IPUBOAUT K OTKa3y BCeil cuCTEeMBI.

e Macmrabupyemocts. [Ipu jJocTuzKeHnn mpejaebHON HAarPy3KU Ha MUKPOCEP-

BIC MOYKHO Pa3BEPHYTH JOMOJTHUTE/IbHBIE SK3EMILISAPLI 9TOH CIy»KObI 1 pac-

[peJICTUTh HATPY3KY, MMOJJIepyKUBast TaKUM 00pa30M paboTOCIOCOOHOCTH H60Th-

1100 KOJIM4YeCTBa IK3EMILIAPOB.
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3.3 BA3BA JJAHHBIX U API K HEN

st xpanennst ganubix B cucreme WEMS ncnonbsyercss 00beKTHO-PEISIIIOH-
Hast Oaza jganubiX. B kadecrse CYB/I 6bita Beibpana PostgreSQL [10], pasBepuyrast
Ha OTJIeJIbHOI BUPTYaJIbHOIl MalllnHe.

Crpykrypa 0a3bl TaHHLIX IPeJACTaBIeHa Ha PHUC. 3.3.

Wa6noHs! 3apaHua Mpoteccel 06paboTku

template_id (PK) serial task_id (PK) serial workflow_id (PK) serial
name str workflow_id (FK) int template_id (FK) int
inner_dataset_mask str step_name str finals_amount int
description json executable str finals_processed int
status str args str

rank int

device_type str Raracetul

CTatychbl! lWabnoHoB
dataset_id (PK) serial

mode str
LOADED
retries int dataset_uid uuID
ACTUAL
dataset_in_id (FK) int name str
ARCHIVED
dataset_out_id (FK) int type str
dataset_log_id (FK) int
CocTosaHna
status str
B ; Ceccun
state_id (PK) serial created_at date
. . session_id (PK) uuID
t d (FK] t -
ask_id (FK) " updated_at date
. access_token str
timestamp date is_final bool
description json refresh_token str
expires_in date
CraTycbl 3afaHuii groups ]son
DEFINED
username str
RUNNING
sub str
FINISHED
CANCELLED

Pucynok 3.3 — CrpykTypa 6a3bl JaHHBIX

st cozpanmst u paboOThl ¢ 0a30if JAHHBIX MCIOJb3YeTCs OUOJINOTeKa
SQLAlchemy (ORM) [16]. Murparun npoBojisaTest ¢ momorbio oubmorekn Alembic
[17]. st nocruzkenusi BBICOKOI CKOPOCTH B3aUMOJIEHCTBUS U aCHHXPOHHOIO B3au-

MOJICHICTBIS MPUMEHSIIOTCST ACUHXPOHHBIE ceccn u asyncpg |15].
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BzaumojieiicTBue Kazkji0ro u3 MUKPOCEPBUCOB ¢ 0a30ii JIAHHBIX HPEICTABJICHO

Ha puc
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Pucynoxk 3.4 — Cxema B3ammojieiicTBus MUKpocepBucos ¢ B /]

JDNartaceTbl
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)
S
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Bcé Bzanmvogeiictsue ¢ 6a30it qanubix ocymectsiserca depes REST API. s

sroro ucnosbsyercs ppeiimopk FastAPI [19]. Bea mokymenranus u nposepka API

POU3BOAUTCsT BO BeTpoeHHoM nucTpyMente FastAPI — Swagger (puc. 3.5).
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Templates ~ Datasets ~

/template/all Get All Templates v ‘ ‘m /dataset/all Get All Datasets v ‘

/template/actual Get Actual Templates v ‘ ‘“ /dataset/{specific_id} Dataset Response v ‘

/template/{specific_id} Template Response v ‘ ‘m /dataset/{workflow_id}/dms/delete Dataset Uids To Delete v ‘
/template/create Create Template v m /dataset/create Create Dataset v
/template/{specific_id}/status Change Template v A /dataset/{specific_id}/uid Change Rank v
[ DELETE /template/{specific_id}/delete Delete Template \/}
Workflows ~
Tasks N GET /workflow/all Get All Workflows A%
/task/all Get All Tasks v .
GET /workflow/{specific_id} Workflow Response v

/task/joined Get Joined Tasks v
m /workflow/create Create Workflow v

/task/{specific_id} Task Response v

/workflow/{specific_id}/finals Inc Finals Processed v
/task/status/{status_name} Get Tasks By Status v
5 /task/create create Task v UserSessions ~
/task/{specific_id}/rank Change Rank v ‘m /session/{specific_id} Session Response v ‘
.| /task/{specific_id}/status Change Status v ‘ m /session/sub/{sub} Get User Session By Sub 4 ‘
States N m /session/create Create Session v
GET /state/{task_id} Get State By Task Id v ‘ P /session/{specific_id}/token Update Session '

m /state/create Create State v { /session/{specific_id}/delete Delete Session v

Pucynok 3.5 — DB API Swagger

3.4 CEPBUC J1JIS1 B3AUMOJIENCTBUS C
OTIEPATOPOM OBPABOTKU JTAHHBIX
(WORKFLOW MANAGER)

OcHoBHOI PYyHKIINOHAJ CepBUCA:

—_

PGFI/ICTpaLH/IH 1 aBTOpU3alud [HOJIb30BaTeJeil ¢ Pa3HbIMU IIpaBaMUN;

(\V)

Boisoj; CWL-111a610H0B;8

=~ W
O T N o N ~—

BriBo 3a1anmit;

Cozpanne CWL-111a0/10HOB CyIIE€pIIOIb30BaTEISMMU;

ot

[Ipensapurenbuas Bagugaius u coxpanenne CW L-1rabsionos;

(=]

Msmenenne cratycoB mabsoHoB cyrneprosib3oBaresnsmMn Ha «ACTUAL» u
«ARCHIVED»;

7) Ynanenue cyneprosbzoBaressivu mabioHoB B ctatyce « LOADED».

CepBuc i1t B3aUMOJIEHCTBHSI ¢ OIepaTopoM 0OPabOTKHU JIaHHBIX obecrievueH

moJsib3oBarenbckuM naTepdeiicom. Backend cepsuca mammcan na FastAPI, ma
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frontend ucnosibzoBasics bootstrap [20] (HTML + CSS + JS), a obbenunsier ux
BoeIHO Mrabsonm3arop Jinja2 [21].

3HagaibHO peaJin3aliusi ObLIa CJIeIyIOIeil: 1151 NCII0JIb30BaHUs CepBUCaA HEOD-
XOMMO OBIJIO TTPOWTHU TPOIECC PErUCTPAINU, & 3aTeM ayTeHTHMUKAINIO U aBTOPU-
zanuio. JlanHast 4acTh cepBuca ObLIa pean30BaHa ¢ HoMoIbio oudanorekn Fast AP
Users na coxpanenuu JWT-TokeHoB B cookie 6payszepa. B nanbreiiem 66110 pere-
HO OTKa3aThCsl OT BHYTPEHHEH PEerucTparum 1 ayTeHTH(MUKAIIIN [10JIb30BaTe e, B
yrojy uHTerpaimn ¢ Hopoit cucremoit SPD-TAM [22], o6beaunstomnieit Bee mprioxKe-
Hus Kosutaboparnuu SPD.

Kateropusi 1mo/ib30BaTeIsi OMPEIesIIeTcsl UCXO/(sI 13 IPYIII, B KOTOPBIX COCTO-
ut nosib3oBaresib B cucreme SPD-TAM. Cymeprionib3oBaresib (omepaTop) T0XKEeH
COCTOSITH B TpyIIre sof /operator.

Cynepriosib30BaTesisiM, MOMIMO [TPOCMOTPa MIabJIOHOB 1 3ajanuii (puc. 3.6),
TaK Ke JIOCTYITHO CO3JlaHue MIA0JIOHOB, B TOM YUC/E U C MOMOIIbIO KJIOHUPOBa-
HUSI y2Ke CYIIECTBYIONINX MAa0J0OHOB Wi U3 daiiia, myTeM ero mepeHoca B 00J1acThb
cozjanns, n cMmena ux crarycos: LOADED — sarpy:kennbie mabJ/I0HbI, KOTOPBIE
MoxkHO yaanTh; ACTUAL — mab/oHbl, HCHOIB3yeMble IPU CO3IAHIN 3aIaHMIT;

ARCHIVED — neakrtupnble mabsionbl. BepayTs mmabon B craryc LOADED nepos-

Workflow Manager Templates v Tasks admin@jinery
id wflow_id step template exec args priority type mode retry in_ds_name out_ds_name log_ds_name status
2 1 reconstru Decoding processin  cable_ma 1 CPU map 5 input.test.4b5 input.test.4b5 input.test.4b5 DEFINED
ction &Reco g_progra P f78b1-2412-4  f78b1-2412-4 f78b1-2412-4
m 058-9a7e- 058-9a7e- 058-9a7e-
f9b09012ec9  F9b09012eco  FIb09012ec9
d.raw.output.  d.raw.output. d.raw.log.2
1 2
1 1 decoding Decoding processin  cable_ma 1 CPU map 5 input.test.4b5 input.test.4b5 input.test.4b5 IN_PROG
&Reco  g_progra p f78b1-2412-4  f78b1-2412-4  F78b1-2412-4 RESS
m 058-9a7e- 058-9a7e- 058-9a7e-
f9b09012ec9  FOb09012ec9  F9b09012ecod
d.raw d.raw.output. d.raw.log.1
1
Workflow Manager Templates v Tasks admin@jineru

template_id name input_dataset_mask status

2 Decoding&Reco .test.
4 Data_Decoding_Clone .test.
1 Data_Decoding .test.
s RAW data decoding RAW2024

(0)

Pucynok 3.6 — a) Crpanura ¢ 3aganusmu; 6) Ctpanuiia ¢ mabJoHaAMEI
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O1/1e/IbHO MOXKHO IIOCMOTPETb W CaM IIa0JIOH, CYIEPIOIb30BATEII0 XKe JI0-
CTYIIHa BO3MOXKHOCTH €r0 KJIOHHPOBAHU, JJIsi CO3/IaHUsl Ha €ro OCHOBE HOBOI'O K-
zeMminisgpa. Ilokazano ma puc. 3.7.

Workflow Manager Templates Tasks admin@iaLy

CWL description
Template name: Data_Decoding

class: Workflow
cwlversion: v1.2
inputs:
cable map: File
dataset_name: string
input_params: File
processing_program: string
processing_program_version: string
label: Decoding of data
outputs:
log_dataser:
outputSource: decoding/log dataset
type: File
output_dataset:
outputSource: decoding/output_dataset
type: File
steps
decoding:
in:
cable_map: cable_map
dataset_name: dataset name
input_params: input_parass
processing program: processing program
processing program version: processing program version
out:
- OUTpUL_dataset
log_dataset

Fun:
baseCommand: echo
class: CommandLineTool
inputs:
cable_map:
type: File
dataset_name;
type: string
input_params
type: File
processing_program
type: string
processing_program_version:
type: string
outputs
log_dataset
type: File
output_dataset
type: File

Pucynok 3.7 — Crpanunia ¢ oT/ieJIbHbIM a0JI0HOM

[MTabs0on 3amaercs B dpopmare Common Workflow Language (CWL). Tlepes
coxpaHeHneM B 0a3y JAHHBIX IMA0JOH MTPOXOJNT IMPOIECC BATUIAINN C TTOMOIIBIO

nHcrpymMeHToB cwltools. Crpanuna co3jganus madJ/IoHa IpeJicTaB/ieHa Ha puc. 3.8,

Workflow Manager Templates v Tasks admin@jincry

CWL Template

Template name
Inner dataset mask

Enter CWL here.

Complete

Pucynok 3.8 — Crpannna cosmanuss CW L-trabsiona
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JL1st 3ajaHUil TOCTYIIHA BOBMOXKHOCTD IIPOCMOTPA UX COCTOSIHUIA, 110J1y YeHHBIX
or WMS. B gactHOCTH, TPUCYTCTBYET TPUTTED, COXPAHSIIONIUI COCTOSTHUE TIPU CMEHE

craryca 3ajanust. CTpaHuIa ¢ COCTOSHUSIMU 3aJIaHusl IIpeJicTaB/ieHa Ha puc. 3.9,

Workflow Manager Templates v Tasks admin@jinr.ry

timestamp description
2025-04-23 17:38:15.716647 Status update: Task status changed to DEFINED

2025-04-23 17:38:17.769361 Status update: Task status changed to RUNNING

Pucynok 3.9 — CrpaHuna ¢ coCTOSHUSIMI 3a/1aHIs

3.5 CEPBUC JIJ1sI TEHEPAIIAN 3AJIAHU
(TASK GENERATOR)

CepBuc Jij1si TeHepalnn 3aaHnii 00J1aaeT CJIeAYIOmIM (DYHKIMOHAIOM:

1) Ilomyuenue 3aperncTpupoBaHHbIX garaceToB oT DMS u3 6pokepa coobiennit
RabbitMQ [23];

2) CormocrapjieHue garacera 1Mo Macke UMEHH ¢ HY’KHbBIM a0 I0HOM;
3) Perucrpariust BXOJHOIO jaracera B CHCTEME;

4) Cosmanue mporecca 00paboTKN 110 MabI0Hy;

5) Cozanne BBIXOIHOTO JIATACETA 1 JIaTaCeTa JIOTOB B CHCTEME;

6) Cospanue 3ajaHuii.

[Tocste Toro, Kak garacer ObL1 cchopmupoBan, DMS ornpasiisier nadopmaInio
o HeM (name, dataset uid) B 6pokep coobmienuit RabbitMQ. Nudbopmanus o na-
TaceTax M3BJEKAETCS 110 MOPAJIKY U3 OUepe/Id U COIIOCTABJISIETCS 110 MACKe MMEHMH
¢ mabJIoOHAMU, HAIIMCAHHBIMHU OIlepaTOpPoM 00pabOTKM B COOTBETCTBYIOIIEM CEPBUCE.
UcnonbaytoTest ToJIBKO Te 11ab/IoHbI, KoTopble HaxojsaTes B cratyce ACTUAL.

Bxojiible jlaTaceTbl perucTpupyIoTcs B CUCTEME, TIOCe Yero co3/aeTcs Mpo-
1ecc 06paboTKN 10 Hafiiennomy mabdaony. ['enepupyioTcs 3ammcu 0 BBIXOIHBIX JaTa-
ceTax 1 JaTaceTax JIOTOB B 6a3e JaHHbIX IJIs1 KaKJ0I0 U3 9TAIIOB IEHMOUYKN 00PabOTKM
¢ TeJIbIO JlastbHediero ux cosnanns B DMS nepeji oTipaBKoit KOHKPETHOTO 38/ aHusT
Ha 0O6paboTky. /lanmas peajnszalys MO3BOJIAET He CO3/aBaTh JIUIHIX J1aTACETOB B
CUCTEME B CJIyUasdX, KOIJia 3ajaHnue OTMEHEHO.

Hasee dopmupyercst camo 3ajganune. Emy npucsauBaerca craryc DEFINED.
JlanHoe 3ajlaHne OTJIMYAeTCs OT TOTO, UYTO OyJ/IeT OTIPAaBJIEHO Ha JAJbHEHINYI0 00-

paboTKy mM3-3a 0coDEHHOCTell XpaHeHHsI B 0a3e JJaHHBIX. TakuM oOpa3oM, B 3TOM
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cepBrce GOPMUPYETCsT «ITAOJIOHY 3aaHNsI, KOTOPLI 3aTeM OYIET 3all0IHITHCS I1e-
peJi oTpaBieHneM Ha obpaborky B WMS.
Bce sTalbl renepaiun 3aaHuil OCyIIECTBISIOTCS B ACUHXPOHHOM PEXKIME.

Bech npornecc HATIAIHO MOXKHO BHJIETH Ha puc. 3.10.

[ataceTbl 1 npoLecc 06paboTkun

3agaHuna
[

{
"dataset_id": 1,
"dataset_uid": UUID,

“task_id": 1,

“type’: "input” "workflow_id": 1,

by "step_name": "step_1",

{ “executable": "processing_program®,
"dataset_id": 2, “"args": "args",
"dataset_uid": UUID, “rank": 1,

"type": "output”

"device_type": "device_type",
"mode": "mode",

} “retries": 3,
{ "dataset_in_id": 1,
Wa6non "dataseuq"! 3, “"dataset_out_id": 2,
"dataset_uid": UUID, "dataset_log_id": 3,
. “name": "dataset.log.1" “created_at": datetime,
omolate. id" 1 "type": "output” "updated_at": datetime,
) empii_l '| ,t . } "is_final": False,
IS AR { "status": "DEFINED"
"inner_dataset_mask": "mask", "dataset_id": 4,

"description": "(CWL with 2 steps)",

"status": "ACTUAL"

"dataset_uid": UUID,

"name": "dataset.output.2"

“task_id": 2,

’ "type’: "output” "workflow_id": 1,
by "step_name": "step_2",
{ “executable": "processing_program®,
"dataset_id": 5, "args": "args”,
"dataset_uid": UUID, “rank": 1,

"name": "dataset.log.2"
“type": "output”
}

{
"template_id": 1,
"workflow_id": 1,
“finals_amount": 1,
“finals_processed": 0
}

"device_type": "device_type",
"mode": "mode",

“"retries": 3,

"dataset_in_id": 2,
"dataset_out_id": 4,
"dataset_log_id": 5,

"is_final": True,

"status": "DEFINED"

Pucynok 3.10 — ['eneparug 3ajganus 1o mab/IoHy

st maHHOTO 3Tala pa3paboTKNU MPOTOTUIIA CHCTEMbBI JOCTATOYHO CO3JAHIS
JINHEIHOM 1ernoukn odpadorku. OHAKO B OyaylIeM MOKET BO3SHHUKHYTH HEOOXOJIH-
MOCTb IIepexojia K o0paboTke o0IIero cjiydas HalpaBjeHHoro rpada. s perie-
HUsI 9TOI 3aJa4l IIPEeJIIIoIaraeTcsad BO3MOXKHOCTD CO3/IaHUs «IaTaceTOB-KJIOHOBY —
Pa3HBIX JIaTACETOB, COCTABJIEHHBIX U3 OJIHUX U TeX »Ke daityioB. Takoe ycioKHEHNEe
II03BOJISIET B JIaJIbHEIIIeM JIEMKO pelraTh MpodJIeMy «KaIHOTO» YAJeHUsI JaTaceToB

(ymaJieHne BXOHOTO JlaTaceTa cpasy Mocje TPOXOXKIeHNs dTama 06paboTKM), a Tak
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’Ke n36aBJIgeT 0T HEOOXOIMMOCTH OIICBIBATDH B IIA0JIOHE CJIOXKHYIO 00pabOTKY cpasy

JIBYX BBIXOJIHBIX JlaTaceToB. [loo0Hoe mpejicTaBieHne mokasaHo Ha puc. 3.11.

Pucynok 3.11 — Cozjianue «J1aTaceToB-KJIOHOB

DTO IOMOXKET IIPeodbPaA30BaTh AlUKINICCKI rpad oOIero BIIa CJIeLyONIM

obpaszom (puc. 3.12).

() )

Pucynok 3.12 — Anuknndeckuii rpad obmiero Buaa mocje CO3JaHUs «IaTaceTOB-
KJIOHOB»
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Tak»ke B TaKOM cjlydae IIOHaJI00UTCs ellle OJHa CMexKHas TabJIIIa s XPaHe-

HUsT HECKOJIBKIX JIATACETOB B OJHOM 3ajarun (puc. 3.13).

[ataceT B 3agaHuu

dataset_in_task_id (PK) serial

task_id (FK) int

dataset_id (FK) int

Pucynoxk 3.13 — CmexxHast Tab/uia J1j1st XpaHeHnsI HECKOJIbKIX JaTaCeTOB B 38, aHIH

3.6 BBAIMOJIEVICTBUE C DATA MANAGEMENT

SYSTEM (DMS)

OcHoBHOII Saﬂa‘{eﬁ JaHHOI'O BS&I/IMO,D;GﬁCTBI/IH ABJIZAETCA ITIOJIYIEHNE HOBBIX JTaH-

HBIX, PETUCTPAIS TPOMEXKYTOUHBIX JAHHBIX W BBII'PY3Ka BBIXOIHBIX JaHHBIX. Kpo-

Me OCHOBHBIX (DYHKIIHIT, B3aMO/IefiCTBIE JIOJIZKHO OBITh Pean30BaHO C yueTOM 0bec-

IevYeHnsi BbICOKOM 3(pHEeKTUBHOCTU 1 MaKCUMaJIbHOI CKOPOCTH, NCKJIIOUEHHST Y3KUX

MeECT, a TaK>Ke MUHUMU3aIlUl BO3SMOXKHBIX OIINOOK.

1)

Bzaumoeiicteue ¢ DMS BKIoUaeT cjiejyromme 3Talibl:

[Tosryaenne roroBoro BxoHoro Habopa jgaHubiX. [locse mocryrienns: JaHHBIX
B SPD Online Filter, DMS perucrpupyer ux B cBoeii cucreme. [locie sTo-
ro WIMS moxker nostyuntb nHMOpPMAaIUO 00 9TOM jlaTaceTe U3 COOOIIEHUs B
opokepe RabbitMQ).

Perucrpanusi BeIxoiHOrO Habopa JAaHHbIX. [lepej j100bIM dTamomM odpaboTKM
naraeix WEMS fgo/keH 3aperucTpupoBaTh BBIXOIHON HAOOP JAHHBIX, ITOOLI
3HATD, TJle U KaK NCKATh MOJTydeHHble Januble. /s sToro ncnombs3yercs REST
API. IIpomexKyToUHbBIE W BBIXOIHBIE JJAHHBIE COMPOBOYKIAIOTCA JIOTAME, KOTO-
pble PErUCTPUPYIOTCST aHAJTOTUIHBIM 00PA30M.

O6paboTKa IPOMEKYTOUHBIX JaHHBIX. B Xxome 00pabOTKM JAHHBIX IIOSIBJISI-
I0TCsl TIPOMEKYTOUYHBIE pe3yJsibTaThl. Ecjm B 1ernoyke oOpabOTKU MMeeTCs n

9TalloB, TO IIpU COXpaHEHNHN BCEX IMPOMEKYTOYHLIX HaHHbBIX IIOCJIE KazKIO0I'O



32

9Tara 00beM HCIOJIL3YEeMON HMaMSITH 3HAYUTEIbHO yBejnduBaercs. IloaTomy
BIJINTCA BO3MOXKHOII peasim3aliiid JIByX Pa3/INYHLIX CTpaTeruii: «KaJaHoily» U
«0Oe3011aCHOI».

[Ipu «xKajHOi» cTpaTeruu XpPaHUTCs TOJbKO OJUH HAOODP BXOJHBIX JAHHBIX I
OJINH HaOOP IMPOMEYKYTOUYHBIX JAHHBIX. DTO 3HAUUT, YTO IIOC/IE 3aBePIIeHHsI
STara 00pabOTKM 1 IOSIBJICHUsI HOBOI'O jJaTaceTa, BXOIHbIE JAHHBIE JIJIsl 9TOIO
STarna yjaasioTcd. BxojHble JlaHHbIE JIJIsi IEPBOI0 3Talla, OCTAIOTC JIO 3aBep-
IIeHsT BCeil Mernoukn o0paboTKM, 9TOObI MOXKHO OBLIO BOCCTAHOBUTH JAaHHBIE
B cllydae cO0d CHCTEMBI.

IIpu «bGe3omacHoil» cTpaTeruu Bee JIaHHbIE XPAHSITCS JO IOJHOIO IIPOXOK/Ie-
HUsI BCeil ernovukn o0pabOTKH, IOC/Ie 9er0 BXOJHBIE TaTACEThI KarKJI0r0 Talla
MOTYT OBITH O€30IIaCHO yjaJieHbl. [1/1rocoM Takoil crparernu siBjaseTcs TO, 9TO
B JIFOOOIT MOMEHT MOXKHO BEPHYTBCS K 9TaILy, TJle BCE IOIJIO He TaK, KaK IIpe/l-
110JIara/10Ch.

Ha ceropmsiiamii MOMEHT peleHo He YIAJISTh JaTaceThl JION0B JJIsl YI00CTBA
OTJIAXKMBAHUS, OJHAKO IIPH II€PEXojie OT MPOTOTUIIA K (PUHAJIBHOI BEpCHHU BU-
JINTCS XOPOIINM PeIIeHreM BHeJIPeHne OT/AeJIbHON IepeMEeHHON OKpPYKEeHHUsI,
yKa3bIBalolleil Ha TO, HAJO JIM BBITPY:KATh JaTaceThl JIOIOB UM YK€ CTOUT UX
VIAJISITD.

B jganHOM B3amMOJECTBUE HCIOJIL3YETCsI ACHHXPOHHDBI METOJ, O3BOJISIIO-
muit He octaHapauBaTh pabory WIMS n He Kiarh yaajgeHnsl JaHHBIX, Tak
KaK OHO IIPOM3BOJNTCsA depe3 coodieHust B RabbitM Q).

4) Ompoc 0 3aMoJHEHHOCTH BBIXOIHOTO xpaHuiniia. [lepuogudeckn DMS reobxo-
JIIMO OIIPAIINBATL O 3aII0JHEHHOCTH BBIXOIHOI'O XPAHUINIIA, UCXO/Is 3 3TOrO
cucTeMa B JlajbHeifIeM OyaeT NpUHIMATD pelleHnst 00 oTMeHe 3aJJaHuil 1 u3-
MEHEHUN WX HPUOpUTeTOoB. KpuTndeckuil mpejie 3aloTHEHHOCTH BBIXOIHOI'O

XPaHUJIAIIA JTOJIZKEH OYIeT 3a/1aBaThCsd depe3 MePEMeHHYI0 OKPY KEHHS.
3.6.1 CEPBIC OJId OITPOCA DMS (TASK MANAGER)

[Tocsie Toro, Kak 3ajjanns ObLIN CreHEPUPOBAHBI B COOTBETCTBYIONIEM CEPBUCE
onn norydaior craryc DEFINED. Jlanublii cepBrc n3BjIeKaeT Takue 3aaHns u3 oa-
3bl JlaHHbIX 1 urepupyercs 1o HuM. C nomomnipio REST API 8 DMS (dsm-manager)

OTIIPpaBJIACTCA 3alIPpOC Ha IIOJYYEHHUE CTaTyCa BXOJAHOI'O HdaTaC€Ta HOJisl KOHKPETHO-
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ro 3ajanusi. JlanHeiii gatacer JoJKeH ObITH TOTOB Jijist 00PabOTKN (HAXOJAUTHCS B
craryce «CLOSED»).

st Bxonubix jgaraceToB B craryce « CLOSED» cosjarorcst BhIXO/IHBIE daTa-
cerbl u jgaracerbl joroB B DMS uepes REST API (dsm-manager) npu sTom Best
undopMalnsg 0 HIX IepeaaéTcs u3 BHyTpeHHeil 0a3bl gjanubix WIMS, rie onn ObLin
CO3/IaHbI Ha dTalle NeHepallui 3a aHuil.

Sajianne popMHUPYyeTcs B HEOOXOIMMOM JIJIsl JlaJibHeiiineil o0paboTK Buje n
oTIpaBJisieTcss B odepeib Opokepa coobinenuii RabbitMQ B dopmare JSON, 1o-
cJIe 4ero oHo MokeT ObITh m3Bjedeno WMS. Jlannast odepe/ib cO3/1a€TCI B MOMEHT
nHunraansanmun ceppruca. CoxXpaHHOCTH COODIIEHNIT B odepean U UX JOCTABKY 10
noJtyuaTesst obecreanBaer RabbitMQ).

[Tocse Toro, kKak coobiieHne ObLIO OTIPABJIEHO, 3aJlaHUe II0JydaeT CTaTyC
«RUNNING» (puc. 3.14), aro obecrednT BO3MOKHOCTD UX OTCICXKUBAHUS U YIIPAB-

JICHUA UMHU B rZLa.HbHeIt/)IIHeM.

CoopmuposakHoe 3ananue
3ananws o 3ananus nocne

RabbitMQ

Exchange  wims.manager

)3
“statusCode": "CLOSED",
“id": UUID
}

1 ;
“dataset_out": [
et.ou

“id": UUID

Pucynok 3.14 — Ornpasienne 3aj1anuii Ha 06paboTKy

Biraroiapst JaHHOl peasin3aiiuu, cjiejyiollee 3ajaHue B IENovYke OyjaeT OT-

IIpaBJIeHO Ha 00PabOTKY cpasy II0CJIe TOTO, KaK 3aBepIIUTCs IIpeablIyIiee.
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3.7 BBAUMOJIEVICTBUE C WORKLOAD

MANAGEMENT SYSTEM (WMS)

OcHOBHOIT 38 1a4€il JTAaHHOIO B3aNMOJIEHCTBUS SBJISIETCSI OTIPaB/IeHNE 33 aHIiT

Ha 00pabOTKY M KOHTPOJIb UX BBIMOJHEHUS. B3anmopeiicTBue cieiyeT BbICTPOUTD

TakK, 4TOOBI OHO OOECIeYnBaJjIO OlepaTUBHYI0 00PAbOTKY, YCTONINBOCTL K COOSAM 1

OTCYTCTBUE Y3KUX MECT, IPENSATCTBYIONNX 3(PEPEKTUBHOCTU CUCTEMBI.

1)

Bzanmoseiicteue ¢ WMS BKJIIOUAET CJIeIYIOIIIE STAllbL:

Ornpapienne 3aaanuii Ha 0opaboTky. ChopMupoBaHHbIE 3a/IaHIsST OTIIPABJIS-
foTcst B ouepeib RabbitMQ), orkyna onn 3abuparorcst ojnnm u3 cepprucoB WMS
JUIsT TIOCJIEJIYIOIIEro JIeJIeHUsT Ha 3a/a9i U ux 00paboTKu.

Onpoc o cocrostnun 3aganus. [lepuommaecku WMS onpamusaercs nmo REST
O COCTOSIHUM KOHKDETHOr'O 3ajaHud. B oTBeT HpuxogsdT MeTajaHHbIE O KO-
JudecTBe 00paboTaHHBIX (hailjloB OTHOCUTEIbHO BcexX hailjioB B JaTacere u
aHAJIOTMIHO JJIsI 3329 JAHHOI'O 3aJIaHusl, a TaKyKe TeKYIIIil cTaTyc 3a/ aHns.
[Ipn gocTurkKeHun KPUTUUECKONO 3HAUEHUs 3all0JTHEHHOCTU BBIXOJIHOIO Xpa-
HIJIUIA OyIeT NPUHUMATLCs pelleHne 00 OTMeHe 3aJaHuil WM W3MEeHEHUH
X IPUOPUTETOB ¢ Tocenytomum ornosemennem WMS. Cucrema mpuHsSTHA
peleHnii mpeJICTaB/IsdeTCd JOBOJIbHO TPYIOEMKON 1 I'POMO3IKO, ITOITOMY Ha
JIAHHOM 3Talle IPOTOTUIINPOBAHUS OBLIO PEIIeHO €€ OTJIOKHUTD.

[Ipropurers 3a1aHuil MOIYT OBITH U3MEHEHBI U [10 MHBIM IIPUINHAM, YeM TOJIb-
KO I10 3aIl0JTHEHHOCTHU BBIXOJIHOI'O XPaHW/INIIA, ITPEJIIIoIaraeTcs yI00HbIM 1C-
10JIb30BaHKE cjeayoleil pyukuun: rank; 1 = ax; + By; +yrank;, x; - aging,

y; - retries.

3.7.1 CEPBUC 1JId PABOTBI C WMS

(WORKFLOW SCHEDULER)

lanublit cepBuc m3BjekaeT n3 6a3bl janubix 3ajganus B cratyce « RUNNING».

[Tocsie gero nrepupyercs 10 HUM, OIIpalllnBast CUCTEMY yIipaB/eHus Harpyskoit WMS

00 MX COCTOSIHUN. DTHU COCTOSIHUS 3AIIICHIBAIOTCS B 0a3y HAHHBIX JJIsI VAOOHOTO MO-

HUTOPUHTA OIIEPATOPOM 00pabOTKM U JIaIbHENIIEro NPUHATHS PeIeHui.
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Ecu nipu ompoce 3ajianne 0Ka3bIBAETCST 3aBEPIICHHBIM (HAXOJNTCST B CTATY-
ce finished B WMS), To BBIXO/HOIT jaTaceT JAHHOTO 3aJaHUsT 3aKPBIBAETCSI Ty TEM
orupasieans PATCH-3anpoca 8 DMS.

ITocsie sToro 3ajganue nojydaer craryc « FINISHED» B WEMS. Ha usmenenune
craTyca cpabaTbIiBaeT TPUITEp B Oa3e JaHHBIX, KOTOPBIi 3allIChIBAET M3MEHEHUE CTa-
TyCa B COCTOsIHIE.

Jlajiee TTPOMCXOIUT yjaJleHe JIaTaceTOB 110 OJ[HOI M3 JIBYX CTpaTeruii, omu-
CaHHBIX BbIle. Ha JaHHBIT MOMEHT pelleHO peain30BaTh «0OEe30IaCHYI0» CcTpaTe-
I'UI0, TaK KaK OHa yJIOBJIETBOPSET BCeM HeOOXOIUMBbIM ITOTpeOHOCTIM. B aToM cirydae
KazKJIbIil pas3 mocJie 00pabOTKU 3aaHIs IIPOBEPSIETCSI, SIBJISETCS JIN OHO IIOCJIEITHIIM.
Eciu siisiercs, To finals  processed (ko/maecTBo 00pabOTaHHBIX MOCTETHIX 3a1a-
Huit) yBenmuuBaercst Ha 1. Korga 9To wmesio cranoBuTes paBHbiM finals  amount
(KOJIMIeCTBO MOCJIeIHIX 3aJIaHMi ), TPOUCKOIUT yIaleHne BCeX BXOIHBIX JIATACETOR
3a/laHUil JTAHHON LeNOYKU.

B jpaibHeiineM ke IepeK/IioueHrne MexKJy CTpaTerusiMu OyJIeT peasn30BaHO
yepe3 3ajlaHue epeMeHHOl OKPYKEeHHS.

C ormeHoll 3ajaHus Jieja 00cTodT Kyjta ciaoxkHee. OHa MOXKeT ObITh MHUIINN-
poana Kak WIMS Ha ocHOBe IaHHBIX O 3aIIOJIHEHHOCTH BBIXOJHOI'O XPaHUJININA C
IIOCJIEIYIOIIIM OIIOBEIeHNeM CHCTeMbl 00pPabOTKU JaHHbIX, Tak u camoit WMS. B
TaKUX CJIydasix [ocje 3aKpbuITust garaceToB B DMS 3amanust OyayT mo1y4aTh CTaTyc
«CANCELLED». B naybHeiiiem takue 3a/1aHusl IPEIII0IaraeTcss 0opadaTbiBATh 110
CJIOZKHOII CTaTyCHOII MOJICJIN.

B Oyuyiiem jaHHBINA cepBuc OyeT OTBETCTBEHEH 3a M3MeHeHUe IPUOPUTETOB
3aJIaHUIl HA OCHOBE JAHHBIX U3 COCTOAHUI. VI3MeHeHHBI IPHOPUTET OYIET OTIpAaB-

aarbea B WMS ¢ momorpio REST.

3.8 JOTUPOBAHUE, KOHTEMHEPU3AILIUA 1
OPKECTPAILINA

st mostydenust HeoOXoMMOi MHGOPMAIUA O COCTOSTHUM CUCTEMbBI ObLIT pa3-
pabotan logger, 3anmuchIBaronuiit HeOOXOAUMYIO JIJI JTaJIbHEIero anaimn3a nHop-
MAIIIIO O paboTe KaKJI0ro cepBrca. B 4acTHOCTH, 3alChIBAIOTCA Ha3BAHIE CEPBUCA,

yposetb coobmienns (INFO, WARNING, ERROR, CRITICAL), nara u Bpewms 1o-

JIydeHusi cooOIenns u onrcanne cooOIeHns.
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OjiHo n3 coobiennii logger MoxKHO BHjeTh Ha puc. 3.15.

v 1nitialised.

Pucynoxk 3.15 — Coobiienne logger

Jl1s1 OBICTPOrO pa3BepThIBAHUS NPUJIOXKEHUIT Ha JIFo0O0il cucremMe n HaJlaKuBa-
HUsI UX COBMECTHOI'O B3aUMOJIEHCTBHUSI UCIIOJIb3YIOTCS METO/Ibl KOHTeHepu3alul 1
opkectpaiuu ¢ nomorisio Docker n Docker-Compose [24]. [Ipejcrasienue peajinso-

BaHHBIX cepBucoB B docker compose nsobpazkeHo Ha puc. 3.16.

docker-compose

services:
db_api:

task_generator:
task_manager:
workflow_manager

workflow_scheduler

networks:
wfms:

Pucynoxk 3.16 — Cepsucet WIMS B docker-compose

3.9 ObBIIIAA CTPYKTYPA CUCTEMBI

CTpyKTypa KoJa CUCTEeMbl OPIaHM30BaHa COIVIACHO OOMIENPUHATHIM ITPAKTH-

KaM IIpH pa3paboTke Ha #a3bike Python.

wims-spd-online

— alembic.ini .............. KOHQUTypauuoHHuM ¢ann niua alembic
— config.py .......... daityr, nmoArpyXaoluil IepeMeHHbe OKPYXeHUS
— database ........... MOZyJb IIO B3aMMOAEUCTBUIO C 6a30# IaHHBX

‘7 APL.PY v uHunranu3anuda FastAPI
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— db
— engine.py ......... nogkimodeHue kK BJl u Bhmada ceccun
— models.py .................... ORM mogzmenu SQLAlchemy
— db_api
— router_functions
— common_functions.py ........ B3auMogeucTeue C B]l
— routers ................. B3auMOJelCTBUEe C Tabiunamu
— dataset_router.py
— state_router.py
— task_router.py
— template_router.py
— user_session_router.py
— workflow_router.py
— Dockerfile .......... ... ... . .... onucanue obpazsa db_api
 migrations ................... ... ... ... murpamnuu alembic
— env.py
— README
— script.py.mako
M VerSIONS ... i BCe MuUrpaluu
— scripts
L app.sh ......... bash-ckpunt gns 3amnycka web-cepsepa
docker-compose.yml .... KoHpurypamuoHHmM ¢ain docker compose
VBTV L [IepEeMEeHHbE OKPYXEeHUs
.env.example .......... npuMep ¢ailya C IEepeMEeHHHMU OKPYXeHUs
.gitignore
logger
— custom_logger.py ................ IpefHACTPOeHHHH logger
 logs ... .. BCe JIOTU CUCTEMH
paths ... ... . BCe BHEIHWE IyTHU
— db_paths.py

— dms_paths.py
— lam_paths.py

— wms_paths.py

README .md . ....... .. . OIIMCAHWE CUCTEMEH
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— response_models

— model_enums

<Y o 10111 =T o) BCe IepeduClAeMbe THUIIL
——models ........ ... pydantic Mozemnnu
— base_models.py

— dataset_models.py

— state_models.py

— task_models.py

— template_models.py

(— user_session_model.py

— workflow_models.py

— pk_types
k—— models_pk_types.py ........... TUIBl IIE€PBUYHBIX KIo4Uei
— task_generator
— Dockerfile .............. onucaHue obpasa task_generator
— rabbit_receiver
k—— CONSUMEr.py ......... Ioly4eHue coobmeHuir u3 6pokepa
— task_generator.py ....... OCHOBHOM CKpunT task_generator
— task_manager
[ app
k—— producer.py ......... OTIpaBJieHue coobmeHUN B O6poKep
— Dockerfile ................ onucanue obpazsa task_manager
— task_manager.py ........... OCHOBHO! CKpuNnT task_manager

— workflow_manager

= @PP-PY o« ettt nHunuanusanus FastAPI
— auth
— auth_middleware.py ....... aBTOpHU3allud IIOJIb30BaTeJel
— current_user.py ............. paboTa Cc momb30BaTelEeM
[ session_service.py ............... paboTa c ceccuaMmu
— token_manager.py .......... B3auMogelictBue ¢ SPD-IAM
— Dockerfile ............ onucanue obpasa workflow_manager

— html_templates
App e CTpaHuIlpl, IOOCTYIHBE IIOCJE aBTOpPU3alUU
%—— all_tasks.html
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— all_templates.html
— Create_template.html
— state.html

— template_description.html

— landing .. 6a30Bhe 3JIeMeHTH U OOmMeNOCTYIHLE CTPaHUI
— about.html
— authed_header.html
— base.html

—— footer.html
—— header .html

— index.html

— logger.py ......... .. ... .. MHUOWann3anus logger
— pages

— pages.py .... obmye (QYHKIUM IPUIOXKEHHS CO CTpPaHUIaMA

— validation.py ..... OYHKIUYM [PUIIOXEHUS IJIS BaJULAlluu
— paths

— paths.py ......... .. ... ... ... BCe IIyTU IPUIIOXEHUS
— static ....... ... i CTAaTU4YE€CKUE 3JIEMEHTH

— favicon.ico

— style.css

— workflow_scheduler
— producer
‘7 to_delete_msgs.py .. yOaleHHe IaTaceTOB 4Yepe3 Opoxep

— Dockerfile .......... onucanue obpaza workflow_scheduler

— workflow_scheduler.py ........ OCHOBHOU CKpunT scheduler

3.10 TECTUPOBAHUNE CUCTEMDBDI

Jlorn task generator mocsie renepalun natacera U OTIPABJIEHUsI €ro B OUe-
peJib:

task _generator 2025-04-25 16:24:36,562 INFO Task generator initialized

task_generator 2025-04-25 16:24:37,7/5 INFO Templates successfully

matialized.
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task_generator  2025-04-25 16:24:37,745 INFO Creating RabbitM(Q)
connection...

task__generator 2025-04-25 16:24:37,767 INFO RabbitM() connection is open
and active.

task _generator 2025-04-25 16:24:37,767 INFO Creating RabbitM(Q) channel...

task_generator 2025-04-25 16:24:37,777 INFO RabbitM (@) channel created.

task_generator 2025-04-25 16:24:37,780 INFO Queue
‘dsm.register.dataset.input’ successfully initialized.

task_generator 2025-04-25 16:40:42,335 INFO Input dataset received.

task _generator 2025-04-25 16:40:43,211 INFO Templates successfully
mitialized.

task_generator 2025-04-25 16:40:43,211 INFO Reusing existing RabbitM(Q)
connection.

task _generator 2025-04-25 16:40:44,279 INFO Input dataset with
name=1input.test.c238efbe-adac-49ae-b8d8-67cb33dald42.raw created n
database.

task_generator  2025-04-25  16:40:45,118 INFO  Workflow  with
workflow 1d=36 created in database.

task _generator 2025-04-25 16:40:45,579 INFO Qutput dataset with
name=input.test.c238efbe-adac-49ae-b8dS-67cb33dald/2.raw.output. 1  created in
database.

task__generator  2025-04-25 16:40:45,864 INFO Log dataset with
name=1input.test.c238efbe-adac-49ae-b8d8-67cb33da0d42.raw.log.1  created — in
database.

task _generator 2025-04-25 16:40:47,923 INFO Task with task id=38 created
in database.

task_generator 2025-04-25 16:40:48,094 INFO Qutput dataset with
name=1input.test.c238efbe-adac-49ae-b8d8-67cb33da0ds2.raw.output.2 created in
database.

task_generator  2025-04-25 16:40:48,264 INFO Log dataset with
name=input.test.c238efbe-adac-49ae-b8dS-67cb33dald42.raw.log.2  created — in
database.

task _generator 2025-04-25 16:40:48,532 INFO Task with task_1d=39 created

i database.
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Jlorm task manager:

task_manager 2025-04-25 16:24:36,505 INFO Task manager initialized

task_manager  2025-04-25 16:24:36,505 INFO  Creating RabbitM()
connection...

task_manager 2025-04-25 16:24:36,570 INFO RabbitM(@) connection created

task_manager 2025-04-25 16:40:48,949 INFO UID of dataset with ID=45
updated.

task_manager 2025-04-25 16:40:49,190 INFO UID of dataset with ID=46
updated.

task_manager 2025-04-25 16:40:49,202 INFO Tuask with id = 38 sent to
RabbitM(Q).

task_manager 2025-04-25 16:40:49,352 INFO Status of task with id = 38
updated to RUNNING.

Cosznannble 3ajannst B workflow manager (puc. 3.17)

id wilow_id step template exec args pricrity type made retries in_ds_name out_ds_name log_ds_name status
EL] 36 decedin dér processi  cable_m 1 CPU Map 2 input.testc2l inputtest.c23Be inpubtest.c23®  RUNNING
a ng_prog ap defoe- foe-adac-49ae- efbe-
Fam adac-49ae- bed8-67ch33da adac-d9ae-
bEdB-67cb33d 0d4Zrawoutpu  bBdE-6T7cbi3da
ald4 2. raw (4] Odd 2 rawlegd
39 36 reco dér processi  cable_m 1 CrPU Map 2 input.test.c23  input.test.c23Be inputtest.c23&% DEFINED
ng_prog ap aefoe- fee-adac-49ae- efae-
ram adac-49ae- bEdg-67chidda adac-490e-
bEdE-67cb33d Od42rawoutpy bEdE-6Tcbiida
a0dd2 raw.out [ o oda2.rawlog.2
put.1
Pucynoxk 3.17 — DBujg co3ganabIX 3ajaHnil 1O IMOJyIEeHHOMY JaTaceTy B

workflow manager

Cocrognus 3amannii B workflow manager (puc. 3.18)

timestamp description
2025-04-25 16:40:45.877739 Status update: Task status changed to DEFINED
2025-04-25 16:40:49.207776 Status update: Task status changed to RUNNING
timestamp description
2025-04-25 16:40:48.270340 Status update: Task status changed to DEFINED

Pucynok 3.18 — Buji cocrostumii 3ajjannit 8 workflow manager
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Coobenne ¢ 3agannem B craryce «RUNNING» B ouepenu RabbitMQ (puc.
3.19).

Message 1

The server reported 0 messages remaining.
Exchange = wfms.manager

Routing = wfms.manager.tasks.key
Key

Redelivered g

Properties message_id: 60a774b572194cdfab225c2e70c99f16
priority: p
delivery_mode: 1
headers:
Payload
E|5“|’1““ {"task id":38,"executable":"processing program",

sring

Pucynok 3.19 — Coobiienne B ouepen RabbitMQ
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PE3VJIETATHI PABOTHI I JAJIBHEUIINE
[LJTAHBI

PesyabTaTh:

pazpaboran API st paboTsl ¢ 6a30i JaHHBIX, OTKPBIBAIOIIII TOCTYII [1J1s1
cepucoB WEMS k onpejiesieaHOMY HAO0PY (DPYHKIIHIA.

CO3JIaH CEPBUC JJIsi pabOThI ¢ OIIEPATOPOM 00PAOOTKH JAHHBIX, IIO3BOJISIIONINI
IIPOCMATPUBATE 3aJaHNUsI 1 MAa0JIOHBI, 8 TAKKe IIPeJ0CTaBJISIIOIINI BO3MOYK-
HOCTb CYIIePIIOJIL30BATEISIM I'eHePUPOBATD IIA0I0HBI U YIIPABJISAThH UX CTATY-
CaMH.

paspaboTaH cepBUC JJIsl TeHepallin 3a/laHnii, COTIOCTABJISIONINI JaTaceThl ¢
11a0JI0HAMU 110 MACKe UMEHHU, CO3/IAI0INIT IeIIOUKN 00PabOTKI 1 38 aHUSsI.
cosJiaH cepBuc j1st oripoca DMS, onpalimBatoimii ero 0 roTOBHOCTH BXOIHOTO
JlaTaceTa JIJId KarKJ0ro TOTOBOI'O 3 IaHNUsl, CO3IAIOINI BHIXOIHBIE J1aTaceThl
JUISL TAKUX 3aIaHUi 1 OTIIPABJISIIONIN 3a1aHust Ha 00paboTky B WMS.
IIPOM3Be/IeHa KOHTEeHepI3allisl BCeX IPUIOXKEHU 1 HAaCTPOeHa X OPKeCTPa-
111 ¢ moMoInkio docker-compose.

BHeJIpeH logger, coxpangroliuil madopMaIno 00 aKTyaJIbHOM COCTOSTHIH CH-
CTeMbI B KaxK/Iblil MOMEHT BPEeMEHM.

paspaboTaH IepBbIii 9Tall cepBuca Jiisd B3auMo ieiicTsust ¢ WMS, 1103B01s110-
il 3aBepIIaTh 3a/JaHIsI C 3aKPBLITHEM BBIXOIHBIX JIATACETOB U YIAIATDH Jla-

TaCeThI ITIOCJIC ITPOXO2KJICHUA BCEX 9TAIIOB IIEIIOYKHN O6pa6OTKI/I.

HagbHeinme njaaHbl:
[Tocneyromias gopadboTka cepBuca s B3anmoeiicTsust ¢ WMS;
[Tepexom K 1MOJIHONM aCUHXPOHHOCTH;

TecTupoBanue CUCTEMBI.
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SAK/TFOHEHUE

CoBpeMeHHbIe KCIIEPUMEHTDI B 00/1aCTH (DUBUKK BBICOKUX HEPIHil, CTaJIKIBa-
I0TCs ¢ HEOOXOIUMMOCTBIO 3 PEKTUBHON 00paOOTKI OIPOMHBIX 00HEMOB JAaHHBIX, I'e-
HEPUPYEMBIX JIETeKTOPHBIME cucteMamu. JxcrnepumenT SPD na xostaitgepe NICA
IIpeIbsIBJIET BBhICOKHE TpebOBaHUsl K cucTeMe (PUJIbTPAIUN JIAHHBIX B PeaJbHOM
BPEMEHH, VUINTBIBash NHTEHCUBHOCTHL COOBITHII M HEOOXOIMMOCTH OIIepaTUBHON 00-
paborku mHdopmann. B 9ToM KOHTEKCTe HTPOEKTUPOBAHUE CUCTEMBI YIIPABJICHUSI
mporeccaM 00pabOTKI JAHHBIX CTAHOBUTCS HE IIPOCTO 3ajadeil, a KIIUIeBbIM (haK-
TOPOM [1JIs1 JIOCTH2KEHNsT YCIIEITHBIX PE3Y/IbTATOB B UCC/IEIOBAHUSIX (DU3UKI BHICOKIX
sHepruit. dddeKkTuBHOE yIIpaB/ieHne mpoieccaMn 00paboTKN JaHHBIX B BBIUNC/IN-
TeJIbHBIX KOMILJIEKCAX MMeeT KJIF0UeBOe 3HaUeHue JJisi 00ecieueHns IIPOU3BOINTe b
HOCTHU U HAJIEKHOCTH CUCTEMBI.

B xoje paboThl ObLIN pacCMOTPEHbI OCHOBHBIE acIEKThl (DYHKIIMOHUPOBaHUS
cucrembl SPD Online Filter skcnepumenta SPD u paszpaborana eé mojcucrema -

cucTeMa yIpaBJeHusl IporeccaMu 00pabOTKU.
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MPILIOKEHUE A. UCXOIHBINT KO WFMS

class Template(Base):
nnn
Template table

Operator—created templates to define tasks based on the input datasets
nnn

__tablename = "template"

template _id: Mapped|int| = mapped _column(primary _key="True)

name: Mapped|str| = mapped column(String(32), nullable=False)

inner _dataset mask: Mapped|str| = mapped _column(String(32), nullable—
False)

description: Mapped[JSON| = mapped _column(JSON, nullable=False)

status: Mapped|TemplateStatus| = mapped _column(
Enum(TemplateStatus, validate strings=True),
nullable =False,
default=TemplateStatus. LOADED.value

workflow: Mapped|List|"Workflow"|| = relationship(back populates="
template")

class Dataset(Base):

nmnn

Dataset table

Main datasets info for creating tasks
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dataset _wid — common UID of dataset in SOF, creating by DMS

nimn

_tablename = "dataset"

dataset _id: Mapped|int| = mapped _column(primary _key=True)
dataset _uid: Mapped[UUID| = mapped _column(UUID, nullable=True)
name: Mapped|str| = mapped _column(String(256), nullable=False)
type: Mapped|DatasetType| = mapped _column(Enum(Dataset Type,

validate _strings=True), nullable=False)

class Workflow(Base):
nmnn WOTkﬂO"LU ta/ble nmnn

_tablename = "workflow"

__table_args = (CheckConstraint("finals _amount_>_0"),

CheckConstraint("finals processed_<=_finals amount"))

workflow _id: Mapped|[int| = mapped _column(primary _key=True)

template _id: Mapped|int] = mapped _column(ForeignKey('template.
template id’), nullable=False)

finals _amount: Mapped[int| = mapped _column(Integer, nullable=False)

finals processed: Mapped|int] = mapped _column(Integer, nullable=False,

default=0)

template: Mapped|"Template"| = relationship(back populates="workflow")
task: Mapped|List|"Task"]] = relationship(back populates="workflow2")

class Task(Base):
nimn TCLSk table mninn

_tablename = "task"
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__table_args = (CheckConstraint("retries_>_0"), CheckConstraint("
rank_>_0"))

task id: Mapped|int| = mapped column(primary key=True)

workflow _id: Mapped|[int| = mapped _column(ForeignKey("workflow.
workflow id’), nullable=False)

step_name: Mapped|str| = mapped _column(String(64), nullable=False)

executable: Mapped|str| = mapped _column(String(64), nullable=False)

args: Mapped|str] = mapped column(String(256), nullable=False)

rank: Mapped|int| = mapped _column(nullable=False)

device _type: Mapped|str| = mapped _column(Enum(TaskDeviceType,
validate _strings=True), nullable=False)

mode: Mapped|str| = mapped _column(Enum(TaskMode, validate _strings=
True), nullable=False)

retries : Mapped|int] = mapped _column(nullable=False)

dataset _in_id: Mapped|int] = mapped _column(ForeignKey(’dataset.
dataset id’), nullable=False)

dataset _out id: Mapped|int| = mapped column(ForeignKey(’dataset.
dataset id’), nullable=False)

dataset log id: Mapped[int] = mapped _column(ForeignKey('dataset.
dataset _id’), nullable=False)

status: Mapped|str| = mapped _column(
Enum(TaskStatus, validate strings=True),

nullable =False,

default = TaskStatus. DEFINED.value

)

created _at: Mapped|datetime| = mapped column(DateTime, default=func.
now( ), nullable=False)

updated _at: Mapped|datetime|] = mapped _column(DateTime, default—func.
now( ), onupdate=func.now(), nullable=False)

is_final : Mapped|bool] = mapped _column(Boolean, nullable=False)

dataset _in: Mapped|"Dataset"| = relationship(argument="Dataset",
foreign keys—|dataset in id])
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dataset _out: Mapped|"Dataset"| = relationship(argument—"Dataset",
foreign keys—[dataset out_id|)

dataset log: Mapped|"Dataset"| = relationship(argument="Dataset"
foreign keys=|dataset log id])

workflow2: Mapped|"Workflow"] = relationship(back populates="task")

state: Mapped|List["State"]| = relationship(back populates="task")

class State(Base):
nn //State ta/ble nnn

= "state"

__tablename

state id: Mapped|int] = mapped column(primary key=True)

task id: Mapped|int] = mapped _column(ForeignKey('task.task id’),
nullable=False)

timestamp: Mapped|datetime| = mapped _column(DateTime, server _default
=func.now(), nullable=False)

description: Mapped[JSON| = mapped _column(JSON, nullable=False)

task: Mapped|"Task"| = relationship(back populates="state")

class UserSession(Base):

M sers’ session table """

__tablename = "user session"

session__id: Mapped|[UUID]| = mapped _column(UUID, primary _key="True,
server _default=text("gen random_uuid()"))

access__token: Mapped|str| = mapped _column(TEXT, nullable=False)

refresh _token: Mapped|str| = mapped column(TEXT, nullable=False)

expires_in: Mapped|datetime] = mapped column(DateTime, nullable=False)

groups: Mapped|[JSON]| = mapped _column(JSON, nullable=True)
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username: Mapped|str] = mapped column(String(256), nullable=True)
sub: Mapped|str| = mapped _column(String(256), nullable=False)

class Database:

" Allow to interact with the database”"”

def  init  (self, db_url: str) —> None:
self . _engine: AsyncEngine = create async_engine(db _url, echo=True)
self . _session maker: async_sessionmaker|AsyncSession| —
async_sessionmaker(self. _engine, expire _on _commit—False)
self .logger: CustomLogger = CustomLogger('db _api’)
self . logger . info (' Logger_started’)

async def check database(self) —> None:

" Checking database availability when starting an application """

try:
async with self. session maker() as session:
await session .execute(text("SELECT_1"))
self . logger . info ("Connection_to_database_established _successfully.")
except SQLAlchemyError as err:
self . logger. critical (f"Unable_to_connect_to_the_database_due_to_a
_SQLAlchemy_error:_{err}")
sys. exit (1)

async def get _async_session(self) —> AsyncGenerator|AsyncSession, None|:

"I Async sesston generator"""

try:
async with self. session maker() as session:
yield session
except SQLAlchemyError as err:

self . logger . error (f"Database_session_error:_{err}", exc info=True)
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raise

async def dispose(self) —> None:

" Closing database connection""

await self . engine.dispose()

def validate model type(model: Type|Base|) —> None:
" Checks if the model type is correct """

if model not in Base. _subclasses_ ():
raise HTTPException(status _code=status.
HTTP 400 BAD_ REQUEST, detail="Invalid_model_type")

def get constraints(model: Type|Base|) —> List|str]:

"M Adds model’s constraints into exception message""

constraints = ||
for constraint in model.metadata.tables.get(model. _ tablename ).
constraints:
if isinstance(constraint, CheckConstraint):
constraints . append(str(constraint.sqltext) )

return constraints

async def get _all records(model: Type|Base|, session: AsyncSession) —>
Sequence|Base]:

""" Transfers a list of all records from the database”"”

validate _model _type(model)
stmt = select (model)

if model is Template:
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stmt = stmt.order by(Template.status)

records = (await session. scalars (stmt)).all ()

if not records:
raise HTTPException(status code=status.
HTTP_ 204 NO_CONTENT, detail=f"{model. _name__}_not_
found")

return records

async def get _record by id(model: Type[Base|, specific_id: int | UUID, session:
AsyncSession) —> Type|Base|:

""" Transfers record from database by its id"""

validate _model _type(model)
record = await session.get(model, specific_id)
if not record:
raise HTTPException(status code=status. HTTP 404 NOT FOUND,
detail=f"{model. _name__}_not_found")

return record

async def create record(model: Type|Base|, data: dict, returning_field: str,
session : AsyncSession) —> int | UUID:

" Creates a record of workflow in database""

stmt = insert(model).values(xxdata).returning(getattr(model, returning _field

)
try:
async with session.begin():
record id = await session.scalar (stmt)
return record id

except IntegrityError as err:
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constraints = get constraints(model)
raise HTTPException(
status _code=status. HTTP_ 400 BAD REQUEST,

detail =f"Integrity _error_occurred:_{str(err.orig) },_Constraints:_{

constraints }"

async def update record(model: Type[Base],
specific_id: int | UUID,
updates: dict,
id_field: str,
session : AsyncSession) —> Message:

"""Changes records in database”"”
validate _model _type(model)

id _column = getattr(model, id _field, None)
if not isinstance(id column, Mapped):
raise HTTPException(status code=status.
HTTP_ 400 BAD REQUEST,
detail =f"{id _field}_is_not_a_valid_column_for_{

model. _name__}")

try:
stmt = update(model).where(id _column == specific_id).values(sx
updates)

result = await session.execute(stmt)

if result .rowcount == 0:
raise HTTPException(status _code=status.
HTTP 404 NOT_ FOUND, detail=f"{model. _name _ }_not_
found")

except IntegrityError as err:
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constraints = get constraints(model)
raise HTTPException(
status _code=status. HTTP_ 400 BAD REQUEST,

detail =f"Integrity _error_occurred:_{str(err.orig) },_Constraints:_{

constraints }"

await session .commit()

update field, update value = next(iter(updates.items()))

return Message(message—f'{update_field.capitalize()}_of_{model.

__name___lower()}_’

f’{specific_id}_changed_to_{update value}’)

async def delete record(model: Type|Base|, specific_id: int | UUID, session:
AsyncSession) —> Message:

"""Deletes the record from database”""

async with session.begin():

record = await session.get(model, specific_id)

if not record:
raise HTTPException(status code=status.

HTTP 404 NOT_ FOUND, detail=f"{model. name _ }_not_
found")

if model is Template:
if cast(Template, record).status != "LOADED":
raise HTTPException(status _code=status.
HTTP_ 403 FORBIDDEN, detail="Unavailable_status")

await session . delete (record)
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return Message(message=f'Record_of_{model. name }_with_id_=_{
specific_id}_deleted’)

Q@router.get(path=ALL PATH, status_code=status. HTTP 200 OK,
response__model=List[DatasetResponse)

async def get _all datasets(session: AsyncSession = Depends(db.
get _async_session)) —> List|DatasetResponse]:

""ransfers a list of all datasets from the database"""

return [DatasetResponse.model _validate(record) for record in await

get_all records(Dataset, session)]

@router.get(path=SPECIFIC PATH, status_code=status. HTTP 200 OK,
response__model=DatasetResponse)
async def dataset response(specific_id: Ids.DatasetId Type,
session : AsyncSession = Depends(db.
get _async_session)) —> DatasetResponse:

""" Transfers a dataset from database by its id"""

return DatasetResponse.model validate(await get record by id(Dataset,

specific_id, session))

@router.get(path=WORKFLOW _PATH-+DMS PATH+DELETE PATH,
status_code=status. HTTP 200 OK, response_model=List|DmsDatasetId|)
async def dataset uids to_delete(workflow id: Ids.WorkflowId Type,
session : AsyncSession = Depends(db.
get _async_session)) —> List[DmsDatasetld
|:
" ransfers a list of dataset _wids from database for all input datasets of

tasks with same workflow id"""
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stmt = (
select (Dataset.dataset _uid)
.join (Task, Dataset.dataset id == Task.dataset _in_id)
.where(Task.workflow id == workflow id)
. distinct ()

result = (await session.execute(stmt)).scalars ().all()

return [DmsDatasetld(id=uid) for uid in result]

@router.post(path=CREATE _PATH, status_code=status.
HTTP 201 CREATED, response model=Datasetld)

async def create dataset(data: DatasetCreate, session: AsyncSession = Depends(
db.get async_session)) —> Datasetld:

" Creates a record of dataset in database”"”

dataset _id = await create record(Dataset, data.model dump(), 'dataset id’

, session)

return Datasetld(dataset id=dataset id)

Q@router.patch(path=SPECIFIC _PATH-+UID PATH, status_code=status.
HTTP 200 OK, response model=Message)
async def change rank(specific_id: Ids.DatasetIld Type,
uid: Ids.DmsDatasetIdType,
session : AsyncSession = Depends(db.get async_session))
—> Message:
"Changes UID of dataset in database”""”

return await update record(Dataset, specific_id, {’dataset uid’: uid}, ’

dataset _id’, session )
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@router.get(path=STATE BY TASK ID_ PATH, status_code=status.
HTTP 200 OK, response_model=List[StateResponse|)
async def get _state by task id(task id: Ids.TaskldType,
session : AsyncSession = Depends(db.

get async_session)) —> List|StateResponse]:
""" Transfers a list of tasks from the database by its status”""”

stmt = select (State).where(State.task id == task id)

states = (await session. scalars (stmt)).all()
if not states:

raise HTTPException(status _code=status.

HTTP 204 NO_ CONTENT, detail=f"There_are_no_states_for_task:
_{task_id}")

return [StateResponse.model validate(record) for record in states|

@router.post(path=CREATE PATH, status_code=status.
HTTP 201 CREATED, response model=Stateld)

async def create state(data: StateCreate, session: AsyncSession = Depends(db.
get async_session)) —> Stateld:

" Creates a record of state in database""

state id = await create record(State, data.model dump(), state id’,
session)

return Stateld(state id=state id)

Qrouter.get(path=ALL_PATH, status_code=status. HTTP 200 OK,
response model=List| TaskResponse])

async def get _all tasks(session: AsyncSession = Depends(db.get _async_session)
) —> List|TaskResponse]:

" ransfers a list of all tasks from the database”""”
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return |TaskResponse.model validate(record) for record in await

get all records(Task, session)|

Qrouter.get(path=JOINED TASKS PATH, status code=status.
HTTP 200 OK, response_model=List[Joined TaskResponse])
async def get joined _tasks(session: AsyncSession = Depends(db.
get _async_session)) —> List|Joined TaskResponse|:
""Transfers a list of all tasks from the database joined with necessary

information”""

input__datasets = aliased(Dataset)
output _datasets = aliased(Dataset)
logs datasets = aliased(Dataset)

stmt = (
select (
Task.task id,
Task.workflow id,
Template.template id,
Task.step name,
Template.name.label("template _name’),
Task.executable,
Task.args,
Task.rank,
Task.device type,
Task.mode,
Task. retries ,
input_ datasets.name.label('input__dataset name’),
output_ datasets.name.label(’output_dataset name’),
logs datasets.name.label(’logs datasets name’),
Task.status

)
.join (Workflow, Task.workflow id == Workflow.workflow id)
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.join (Template, Workflow.template id == Template.template id)

.join (input _datasets, Task.dataset in_id == input_datasets.dataset id
)

.join (output _datasets, Task.dataset out id == output_datasets.
dataset id)

.join (logs__datasets, Task.dataset log id == logs datasets.dataset id)

tasks = (await session.execute(stmt)).mappings().all()
if not tasks:
raise HTTPException(status _code=status.
HTTP 204 NO_ CONTENT, detail=f"No_tasks_found")

return |Joined TaskResponse.model _validate(record) for record in tasks|

@router.get(path=SPECIFIC PATH, status_ code=status. HTTP 200 OK,
response_model=TaskResponse)

async def task response(specific _id: Ids.TaskldType, session: AsyncSession =
Depends(db.get _async_session)) —> TaskResponse:

""" Transfers a task from database by its id"""

return TaskResponse.model validate(await get record by id(Task,

specific_id, session))

@router.get(path=STATUS PATH+TASK BY STATUS PATH, status_code=
status. HTTP 200 OK, response model=List|TaskResponse|)
async def get tasks by status(status name: TaskStatus,
session : AsyncSession = Depends(db.
get _async_session)) —> List|TaskResponse]:

""" Transfers a list of tasks from the database by its status”""”

stmt = select (Task).where(Task.status == status_name)

tasks = (await session. scalars (stmt)).all ()
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if not tasks:
raise HTTPException(status _code=status.
HTTP 204 NO_ CONTENT, detail=f"No_tasks_found_with_status_
{status_name}")

return |TaskResponse.model validate(record) for record in tasks|

@router.post(path=CREATE PATH, status_code=status.
HTTP 201 CREATED, response model=Taskld)

async def create task(tsk: TaskCreate, session: AsyncSession = Depends(db.
get _async_session)) —> Taskld:

" Creates a record of task in database""

task id = await create record(Task, tsk.model dump(), task id’, session)
return Taskld(task id=task id)

@router.patch(path=SPECIFIC PATH+RANK PATH, status code=status.
HTTP 200 OK, response model=Message)

async def change rank(specific_id: Ids. TaskldType, new _rank: int, session:
AsyncSession = Depends(db.get _async_session)) —> Message:

" Changes rank of task in database”""

return await update record(Task, specific_id, {'rank’: new rank}, 'task id’

, session)

Q@router.patch(path=SPECIFIC PATH-+STATUS PATH, status_code=status.
HTTP 200 OK, response model=Message)
async def change status(specific_id: Ids. TaskldType,
new _status: TaskStatus,
session : AsyncSession = Depends(db.get async_session)
) —> Message:

"Changes status of task in database”"”
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return await update_record(Task, specific_id, {’status’: new _status},

task id’, session )

@router.get(path=ALL _PATH, status _code=status. HTTP 200 OK,
response__model=List[TemplateResponse|)

async def get _all templates(session: AsyncSession = Depends(db.
get _async_session)) —> List|TemplateResponse]:

""" Transfers a list of all templates from the database”"”

return [TemplateResponse.model _validate(record) for record in await

get _all records(Template, session)]

Q@router.get(path=ACTUAL TEMPLATES PATH, status_ code=status.
HTTP 200 OK, response_model=List[TemplateActual|)

async def get _actual templates(session: AsyncSession = Depends(db.
get _async_session)) —> List|/TemplateActuall:

""" Transfers a list of actual templates from the database”""

stmt = select (Template).where(Template.status == TemplateStatus.
ACTUAL.value)
templates = (await session. scalars (stmt)).all ()
if not templates:
raise HTTPException(status_code=status.
HTTP 204 NO_ CONTENT, detail="There_are_no_templates_in_
ACTUAL_status")

return [TemplateActual.model validate(record) for record in templates|

Q@router.get(path=SPECIFIC PATH, status_code=status. HTTP 200 OK,
response _model=TemplateResponse)

async def template response(specific_id: Ids. Templateld Type,
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session : AsyncSession = Depends(db.
get _async_session)) —> TemplateResponse:

""" Transfers a template from database by its id """

return TemplateResponse.model validate(await get record by id(

Template, specific_id, session))

Q@router.post(path=CREATE PATH, status_code=status.
HTTP_ 201 CREATED, response_model=Templateld)

async def create template(tmplt: TemplateCreate, session: AsyncSession =
Depends(db.get _async_session)) —> Templateld:

" Creates a record of template in database”"”

template id = await create record(Template, tmplt.model dump(), ’
template id’, session)

return Templateld(template id=template id)

@router.patch(path=SPECIFIC _PATH-+STATUS PATH, status_code=status.
HTTP 200 OK, response model=Message)
async def change template(specific_id: Ids. TemplateldType,
request: Request,
new _status: TemplateStatus | None = None,
session : AsyncSession = Depends(db.
get _async_session)) —> Message:

"M Changes status of template in database”""

if not new _status:
try:
template data = await request.json()
template status = template data.get("status")
if template status:

new_status = template status
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except (JSONDecodeError, KeyError):
raise HTTPException(status _code=status.
HTTP 400 BAD_ REQUEST, detail="Decoding_error’)

if new_status not in |[TemplateStatus. ACTUAL.value, TemplateStatus.
ARCHIVED.value]:

raise HTTPException(status _code=status.
HTTP 400 BAD_ REQUEST, detail="Unavailable_status’)

return await update record(Template, specific_id, {’status’: new _status}, ’

template id’, session)

@router.delete(path=SPECIFIC PATH+DELETE PATH, status_code=status.
HTTP 200 OK, response model=Message)
async def delete template(specific_id: Ids. TemplateldType,
session : AsyncSession = Depends(db.
get _async_session)) —> Message:

"""Deletes the record of template from database”""

return await delete record(Template, specific_id, session)

Qrouter.get(path=SPECIFIC PATH, status_code=status. HTTP 200 OK,
response__model=UserSessionResponse)
async def session _response(specific_id: Ids.SessionldType,
session : AsyncSession = Depends(db.
get _async_session)) —> UserSessionResponse:

"""Transfers a user’s session from database by its id"""

return UserSessionResponse.model _validate(await get record by id(

UserSession, specific_id, session))
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@router.get(path=USER_BY SUB_PATH, status_code=status.
HTTP_ 200 OK, response_model=List|UserSessionResponse|)
async def get _user session by _sub(sub: str,
session : AsyncSession = Depends(db.
get async_session)) —> List|
UserSessionResponse|:

""" Transfers a list of user’s sessions from the database by its sub"""

stmt = select (UserSession).where(UserSession.sub == sub)
user _sessions = (await session. scalars (stmt)).all ()
if not user sessions:
raise HTTPException(status _code=status.
HTTP 204 NO_ CONTENT, detail=f"No_user’s_sessions_found_
with_sub_{sub}")
return |UserSessionResponse.model validate(record) for record in

user _sessions|

@router.post(path=CREATE PATH, status_code=status.
HTTP 201 CREATED, response_model=UserSessionld)
async def create session(user _session: UserSessionCreate,
session : AsyncSession = Depends(db.
get _async_session)) —> UserSessionld:

" Creates a record of template in database"""

user _session = user _session.model _dump()

user _session|"expires _in"| = user_session|"expires in"|.replace( tzinfo=
None)

session_id = await create record(UserSession, user _session, ’session id’,
session )

return UserSessionld(session _id=session_id)
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@router.put(path=SPECIFIC _PATH+TOKEN PATH, status_code=status.
HTTP 200 OK, response model=Message)
async def update session(specific_id: Ids.Sessionld Type,
update data: UserSessionUpdate,
session : AsyncSession = Depends(db.
get _async_session)) —> Message:

" Changes rank of task in database""

return await update record(UserSession,

specific_id,

updates—{
"access token’: update data.access token,
‘refresh token’: update data.refresh token,
‘expires in’: update data.expires in.replace

(tzinfo—=None)
2
id field="session _id’,

session =session)

@router.delete(path=SPECIFIC PATH+DELETE PATH, status_code=status.
HTTP 200 OK, response model=Message)
async def delete session(specific_id: Ids.SessionldType,
session : AsyncSession = Depends(db.
get _async_session)) —> Message:

""" Deletes the record of user’s session from database”"”

return await delete record(UserSession, specific_id, session)

@router.get(path=ALL _PATH, status_code=status. HTTP 200 OK,
response_model=List|WorkflowResponse)
async def get all workflows(session: AsyncSession = Depends(db.

get async_session)) —> List|WorkflowResponse]:
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" ransfers a list of all workflows from the database""”

return [WorkflowResponse.model _validate(record) for record in await

get_all records(Workflow, session)]

@router.get(path=SPECIFIC PATH, status_ code=status. HTTP 200 OK,
response_model=WorkflowResponse)
async def workflow response(specific_id: Ids.WorkflowIdType,
session : AsyncSession = Depends(db.
get _async_session)) —> WorkflowResponse:

" Transfers a workflow from database by its id"""

return WorkflowResponse.model validate(await get record by id(

Workflow, specific_id, session))

Q@router.post(path=CREATE PATH, status_code=status. HTTP 200 OK,
response model=Workflowld)

async def create workflow(wflow: WorkflowCreate, session: AsyncSession =
Depends(db.get _async_session)) —> Workflowld:

" Creates a record of workflow in database"""

workflow id = await create record(Workflow, wlow.model dump(), ’
workflow id’; session)
return Workflowld(workflow id=workflow _id)

@router.patch(path=SPECIFIC _PATH-+FINALS PATH, status_code=status.
HTTP 200 OK, response_model=WorkflowFinals)
async def inc_finals _processed(specific_id: Ids. WorkflowIdType,
session : AsyncSession = Depends(db.
get _async_session)) —> WorkflowFinals:

""" ncrements finals processed field of workflow in database”"”
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try:
stmt = (
update(Workflow)
.where(Workflow.workflow _id == specific_id)
.values(finals_processed=Workflow.finals_processed + 1)

.returning( Workflow.finals _processed, Workflow.finals _amount)

)

result — await session.execute(stmt)

await session .commit|()

updated _row = result.fetchone()

if not updated row:

raise HTTPException(status code=404, detail="Workflow_not_
found")

except IntegrityError as err:
raise HTTPException(
status__code=status. HT'TP_ 400 BAD REQUEST,

detail =f"Integrity _error _occurred:_{str(err.orig)}"

return WorkflowFinals(finals processed=updated row.finals processed,

finals _amount=updated row.finals _amount)

@asynccontextmanager

async def lifespan (_app: FastAPI) —> AsyncGenerator|None, Any]:
nn //szeSpCLTL Of the app nnn

await db.check database()
yield
await db.dispose()
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app = FastAPI(title="Database", lifespan=lifespan)

app.include _router(template router.router, tags=|"Templates"])
app.include router(dataset router.router, tags—|"Datasets"])
app.include _router(workflow _router.router, tags=|"Workflows"|)

(

(
app.include router(task router.router, tags=["Tasks"|)
app.include router(user session router.router, tags=|"UserSessions"|)
(

app.include router(state router.router, tags=|"States"])

app.add _middleware(
CORSMiddleware,
allow _origins=[f"http://0.0.0.0:{ WORKFLOW MANAGER_ PORT}",
f"http://{WORKFLOW MANAGER _ HOST}:{
WORKFLOW MANAGER_PORT}"],
allow credentials=True,
allow _methods=["«"],

allow headers=|"«"],

class AsyncRabbitReceiver:

"I Consumer getting message one at a time"""

def _ init__ (self, queue name: str, logger: CustomLogger, max _retries:
int = 1, retry _delay: int = 0) —> None:

"""Base settings initialization """

self . queue name: str = queue name

self . connection: AbstractRobustConnection | None = None
self . _channel: AbstractChannel | None = None

self . _queue: AbstractQueue | None = None

self . logs: CustomLogger = logger

self . max retries: int = max_retries
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self . retry delay: int = retry delay

async def connect(self) —> None:

"M Connect to RabbitM(@) and get the queue. """

if self . connection and not self. connection.is _closed:

self . _logs.info ("Reusing_existing_RabbitMQ_connection.")
return

for attempt in range(1, self. max_retries + 1):
try:

self . logs.info ("Creating_RabbitMQ_connection...")

self . _connection = await connect robust(
host=RABBITMQ_ HOST,
port=RABBITM(Q_ PORT,
login=RABBITMQ_USER,
password=RABBITMQ PASSWD,

virtualhost =RABBITMQ _VHOST,
timeout=>5

)

if not self. connection.is_closed:

self . _logs.info ("RabbitM@Q_connection_is_open_and_active."

)

else:

self . _logs. critical ("RabbitMQ_connection_is_closed.")

raise AMQPConnectionError("Failed_to_open_RabbitMQ_
connection.")

self . logs.info ("Creating_RabbitMQ_channel...")
self . channel = await self. connection.channel()
self . _logs.info ("RabbitMQ_channel_created.")

self . _queue = await self. channel.declare queue(self.

__queue_name, passive=True)
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self . _logs.info (f"Queue_"{self. queue name}’_successfully_
initialized.")
break
except (AMQPConnectionError, TypeError) as e:
self . logs.error (f"Connection_attempt_failed _on_attempt_{
attempt}._Error:_{e}", exc_info=True)
if attempt == self. max_retries:
self . logs. critical ("Final_attempt_to_connect_to_
RabbitMQ_failed.", exc_info=True)
raise RuntimeError("Unable_to_connect_to_RabbitMQ_after
_multiple_attempts.") from e

await asyncio.sleep (self . retry delay)

async def consume message(self) —> Any:

mimn

"M Get message body

if not self. queue:
await self .connect/()
if not self. queue:
self . logs.error ("Failed _to_connect_to_RabbitMQ")

raise RuntimeError("Failed_to_initialize_RabbitMQ_queue.")

async with self. queue.iterator() as queue_iter:
async for message in queue iter:

return message

self . logs.error ("Failed_to_drop_message_to_RabbitMQ")

raise RuntimeError("Failed_to_initialize_RabbitMQ_queue.")

async def close( self ) —> None:

T Close connection""

if self . connection:

await self . _connection.close()
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class TaskGenerator:

" Generation of tasks"""

def  init__ (self, logger: CustomLogger) —> None:
self . _templates: List|TemplateResponse| = [|
self . logs: CustomLogger = logger

self . logs.info ("Task_generator_initialized ")

async def  aenter  (self):
self . _client: AsyncClient = AsyncClient|()
self . _rabbit_receiver: AsyncRabbitReceiver = AsyncRabbitReceiver(
DMS CONSUMER_QUEUE, self. logs)

return self

async def _ aexit__ (self, exc_type, exc_val, exc_th):
await self . client. aclose ()

await self . rabbit receiver.close()

async def post _json(self, path: str, data: dict) —> dict | None:
try:
response = await self. client.post(url=f'http://{DB_API HOST
}:{DB_API PORT} +path, json=data)
response.raise_for _status()
return response.json()
except RequestError as err:
self . logs.error (f"Request_error_during_POST _to_{path}:_{err}",
exc_info=True)
except ValidationError as err:
self . logs.error (f"Validation_error: _{err}", exc info=True)

return None

async def create dataset(self,
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name: str,
ds_type: DatasetType,
uid: Ids.DmsDatasetldType = None) —> int |
None:
payload = DatasetCreate(dataset uid=uid, name=name, type=ds_type)
.model _dump(mode="json")
result = await self.post_json(
path=f"{DATASETS PREFIX}{CREATE PATH}",
data=payload

)

return Datasetld.model _validate(result).dataset id if result else None

async def initialize templates( self) —> None:

"M Getting templates”""

templates response = await self. _client.get(
f’http://{DB_API _HOST}:{DB_API PORT}{
TEMPLATES PREFIX}{ACTUAL TEMPLATES PATH}’
)

templates _response.raisefor status()
if templates response.content:
self . _templates = [TemplateResponse.model _validate(tmplt) for

tmplt in templates response.json()]

if not self. templates:
await asyncio.sleep (10)

return None

self . _logs.info ("Templates_successfully_ initialized .")

return None

async def process tasks(self) —> None:

"M Getting input dataset”"”
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while True:
await self . initialize templates ()
if not self. templates:
continue
await self . rabbit receiver.connect()
try:
message — await self. rabbit_receiver.consume message()
asyncio.create task(self.process single message(message))
except AMQPConnectionError as err:
self . logs.error (f"RabbitMQ_connection_error:_{err}", exc info
=True)
self . _logs.info ("Reconnecting_to_RabbitMQ_in_5_seconds...")

await asyncio. sleep (5)

async def process single message(self, dms_message: Any) —> None:
try:
inner _dataset = InputDatasetResponse.model _validate(json.loads(
dms_ message.body.decode("utf—8")))
self . _logs.info ("Input_dataset_received.")
if await self .handle inner dataset(inner dataset) ==
await dms_ message.reject(requeue="True)
else:
await dms_message.ack()
except AttributeError as err:
await dms_message.reject(requeue="True)
self . _logs.error (f"Unexpected_error_in_accessing_queue_or_message:
Aerr}" exc_info=True)
except ValueError as err:
await dms_message.reject(requeue—True)
self . logs.error (f"Error_in_validating_model_from_DMS:_{err}",

exc_info=True)

async def handle inner dataset(self, inner dataset: InputDatasetResponse)

—> int:
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""" Processing of input dataset”"”

input_dataset id = await self.create dataset(inner dataset.name,
Dataset Type.input, inner dataset.id)

if not input dataset id:
return 0

self . _logs.info (f"Input_dataset_with_name={inner dataset.name}_

created_in_database.")

count = 0
for template in self . templates:
if not re.search(pattern=rf’{template.inner _dataset mask}’, string
—inner_ _dataset.name):

continue

try:
if not isinstance(template.description, dict):
raise TypeError("Template_description_must_be_a_
dictionary")
steps = template.description.get(’steps’)
except (ValueError, TypeError) as err:
self . _logs.error (f"Invalid_’description’_in_template:_{err}")

continue

count =1

create_workflow db = await self.post _json(
path=f"{WORKFLOWS PREFIX}{CREATE PATH}",
data=WorkflowCreate(template id=template.template id,

finals _amount=1).model dump()

)

workflow _id = Workflowld.model _validate(create workflow db).
workflow id if create workflow db else None

if not workflow id:

continue
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self . logs.info (f"Workflow_with_workflow id={workflow id}_

created_in_database.")

for task _number, (step name, step) in enumerate(steps.items(),

start=1):

new_input_id = await self.handle step(
inner _dataset.name,
task number,
workflow  id,
step name,
step,
input_dataset id,
len(steps)

)

if new input id:

input_dataset id = new input id
return count

async def handle step(self,
dataset name: str,
task number: int,
workflow id: Ids.WorkflowId Type,
step name: str,
step: dict,
input_dataset id: Ids.DatasetIdType,
total steps: int) —> int | None:
output_dataset name = f"{dataset name}.output.{task number}"

log dataset name = f"{dataset name}.log.{task number}"

output dataset id = await self.create dataset(output dataset name,
Dataset Type.output)
if not output dataset id:

return None
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self . logs.info (f"Output_dataset_with_name={output dataset name}_

created_in_database.")

log dataset id = await self.create dataset(log dataset name,
DatasetType.output)

if not log dataset id:
return None

self . logs.info (f"Log_dataset_with_name={log dataset name}_created

_in_database.")

create _task db = await self.post json(
path=f"{TASKS PREFIX}{CREATE_ PATH}",
data=TaskCreate(
workflow id=workflow id,
step name—step name,
executable=step.get('in’, {}).get(’processing program’),
args=step.get(’in’, {}).get(’cable _map’),
device type=TaskDeviceType.CPU,
mode=TaskMode.Map,
retries =2,
dataset in id=input dataset id,
dataset out id=output dataset id,
dataset log id=log dataset id,
rank=1,
is_final =(task_number == total _steps)
).model _dump()
)
task id = Taskld.model validate(create task db).task id if
create task db else None
if not task id:
return None
self . logs.info (f"Task_with_task id={task id}_created_in_database.")

return output dataset id
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async def run(self) —> None:

T Task Generator launch"""

try:
await self .process tasks()
except Exception as err:
self . logs. critical (f"[{type(err). name _ }|_Critical_error.
during_run:_{err}", exc_info=True)

sys. exit (1)

if name =="  main ™

nn ”ng?“am Sta/Tt ninin

async def main():
custom_logger = CustomLogger(’task _generator’)
async with TaskGenerator(custom _logger) as tg:

await tg.run()

asyncio.run(main())

class AsyncRabbitmqgServer:

nnn

"M Async connection RabbitM@) for publishing messages.

def  init__ (self, logger: CustomLogger) —> None:

" Params initialization. """

self . _password: str = parse.quote plus(RABBITMQ PASSWD)

self . url: str = f"amqp://{RABBITMQ_USER}:{self. password }@{
RABBITMQ_HOST}:{RABBITMQ_ PORT}/{
RABBITMQ_ VHOST}"

self . _connection: AbstractRobustConnection | None = None

self . channel: AbstractChannel | None = None



79
self . logs = logger

async def connect(self, retries: int = 1, delay: int = 0) —> None:

""" Creation of connection, exchange and queue. """

if self . connection and not self. connection.is _closed:
self . _logs.info ("Reusing_existing_RabbitMQ_connection.")

return None

for attempt in range(1, retries + 1):
try:
self . logs.info ("Creating_RabbitMQ_connection...")
self . _connection = await connect robust(self. url, timeout=>5)
self . channel = await self. connection.channel()
exchange = await self. channel.declare _exchange(
RABBITMQ EXCHANGE, ExchangeType.DIRECT, durable
=True)
queue = await self. channel.declare queue(f’{
RABBITM(Q EXCHANGE}.{
WMS_ TASKS ROUTING KEY}', durable=True)
await queue.bind(exchange, WMS TASKS ROUTING KEY)
self . _logs.info ("RabbitMQ_connection_created")
break
except Exception as err:
if attempt < retries:
await asyncio.sleep (delay)
else:
self . logs. critical (f"Error_while_attempting_to_connect:_{
err}", exc_info=True)
raise ConnectionError(f"Failed_to_connect:_{err}")

return None

async def publish(self , body: str) —> None:

nmnn

" Message publishing
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exchange = await self. channel.get _exchange(
RABBITMQ EXCHANGE)

message — Message(body.encode())

await exchange.publish(message, routing key—
WMS_ TASKS ROUTING _KEY)

async def close( self ) —> None:

" Connection closing. """

if self. connection:

await self . connection.close()

class TaskManager:

nimn

" Managing of tasks

def init  (self, logger: CustomLogger) —> None:
self . logs: CustomLogger = logger

self . logs.info ("Task_manager_initialized")

async def  aenter  (self):
self . _rabbit_server: AsyncRabbitmqgServer = AsyncRabbitmqServer(self.
_logs)
await self . rabbit_server.connect()
self . _client: AsyncClient = AsyncClient/()

return self

async def  aexit  (self, exc_type, exc_val, exc_tb) —> None:
await self . client. aclose ()

await self . rabbit server.close()

async def request(self , method: str, url: str, data: Any = None) —> dict |

None:
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""" Make an HTTP request with the specified method. """
try:
response — await self. client.request(method, url, json=data)
response.raise_for _status()
return response.json() if response.content else None
except HT'TPStatusError as err:
self . _logs.error ({"HTTP_error_during_{method.upper()}_request_to
Aurl}:_{err}")
except RequestError as err:
self . logs.error (f"Connection_error_during_{method.upper()}.
request_to_{url}:_{err}")

return None

async def get defined tasks(self) —> List|TaskResponse] | list:
"M Getting tasks with "DEFINED’ status. """

response — await self . request(
"get",
f'http://{DB_API_HOST}:{DB_API PORT}{TASKS PREFIX
HSTATUS PATH}/{TaskStatus. DEFINED.value}"
)
return |TaskResponse.model _validate(result) for result in response| if

response else ||

async def get dataset(self, dataset id: Ids.DatasetldType) —>
DatasetResponse | None:
" Getting specific dataset. """

response — await self .request
"get"
f'http://{DB_API HOST}:{DB_API PORT}{
DATASETS PREFIX}/{dataset id}"
)

return DatasetResponse.model _validate(response) if response else None
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async def get dms_dataset status(self, dataset _uid: Ids.DmsDatasetIdType
) —> DmsDatasetResponse | None:
" Getting dataset status from Data Management System (DMS). """

response — await self .request(
"get",
f"http://{DMS_HOST}:{DMS PORT}{DMS DATASET PATH
}/{dataset _uid}"
)
return DmsDatasetResponse.model _validate(response) if response else

None

async def create _dms_ dataset(self, name: str, task id: Ids.TaskldType) —>
DmsDatasetResponse | None:
""" Creating dataset in Data Management System (DMS)."""

data = DmsDatasetCreate(name=name, metaData={"task id": task id
}).model _dump()

response = await self .request("post", f"http://{DMS_ HOST}:{
DMS PORT}DMS DATASET PATH}/", data)

return DmsDatasetResponse.model _validate(response) if response else

None

async def update dataset uid _in_db(self, dataset _id: Ids.DatasetIdType,
dataset _uid: Ids.DmsDatasetIdType) —> None:
"MISaving created dataset’s UID."""

await self . request(
"patch",
f'http://{DB_API HOST}:{DB_API PORT}{
DATASETS PREFIX}/{dataset id}{UID PATH)?uid{
dataset uid}"
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self . logs.info (f"UID_of_dataset_with_ID={dataset id}_updated.")

async def send _task to queue(self, task data: WmsTaskCreate) —> None:
""Sending task to RabbitM@) for processing by Workload Management
System (WMS). """

try:
task json = task data.model dump_json()
await self . rabbit server.publish(task json)
self . logs.info (f"Task_with_id_—_{task data.task id}_sent_to_
RabbitMQ.")
except RuntimeError as err:
self . logs.error (f"Failed_to_send_task_with_id_=_{task data.
task id}_to_RabbitMQ:_{err}")

async def update task status(self, task id: Ids.TaskldType, status:

TaskStatus) —> None:

""" Updating task’s status. """
await self .request (

"patch",

f'http://{DB_API HOST}:{DB_API PORT}{TASKS PREFIX

}/{task id}{STATUS PATH}7new _status—{status.value}"

)
self . _logs.info (f"Status_of_task_with_id_=_{task id}_updated_to_{

status.value}.")

async def process tasks(self) —> None:

" Main async cycle to process tasks. """

while True:
try:
defined _tasks = await self.get defined tasks()
if not defined tasks:
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await asyncio.sleep (10)

continue

for task in defined tasks:
input_dataset — await self.get dataset(task.dataset in_id)
if not input dataset:

continue

input_dataset dms = await self.get dms_dataset status(
input_dataset.dataset uid)
if not input dataset dms:

continue

if input_dataset dms.statusCode !=
DmsDatasetStatusCodes. CLOSED:

continue

output dataset id = task.dataset out id
out_dataset = await self.get dataset(output_dataset id)
if not out dataset:

continue

if not out dataset.dataset uid:
output_dataset dms = await self.create _dms_dataset(
out_ dataset.name, task.task id)
if not output dataset dms:
continue
await self .update dataset uid in_db(
output dataset id, output dataset dms.id)
else:
output dataset dms = await self.

get _dms_dataset status(out_dataset.dataset uid)

log dataset id = task.dataset log id
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log dataset — await self.get dataset(log_dataset id)
if not log dataset:

continue

if not log dataset.dataset uid:
log dataset _dms = await self.create_dms_dataset(
log dataset.name, task.task id)
if not log dataset dms:
continue
await self .update dataset uid in_db(log dataset id,
log dataset dms.id)
else:
log dataset dms = await self.get dms dataset status(

log dataset.dataset uid)

task data = WmsTaskCreate(
task id=task.task id,
executable=task.executable,
args—task.args,
rank=task.rank,
device type=task.device type,
mode=task.mode,
retries =task. retries ,
dataset _in=[input dataset dms],
dataset _out=[output_dataset dms],

dataset log=log dataset dms

await self .send task to queue(task data)
await self .update task status(task.task id, TaskStatus.
RUNNING)
except ValidationError as err:

self . _logs.error (f"Error_in_model_validation:_{err}")



86

async def main() —> None:

""Task Manager launching”""

logger = CustomLogger("task manager")
try:
async with TaskManager(logger) as task _manager:
await task manager.process tasks()
except Exception as err:
logger . critical (f"Found_critical_error:_{err}")
if name =="  main "

nn ”ng?“am Sta/Tt ninin

asyncio.run(main())

def is_public_path(path: str) —> bool:
" Checking path availability without SPD—IAM auth"""
if path == "/

return True

return any(path.startswith(public_path) for public_path in
PUBLIC_PATHS)

class AuthMiddleware(BaseHTTPMiddleware):

" Auth middleware”""

async def dispatch(self, request: Request, call next) —> Response:
if "code" in request.query params:
async with SessionService(logger) as service:

return await service.handle authorization code flow(request)
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if is_public_ path(request.url.path):

return await call next(request)

session id = request.cookies. get("session _id")
async with SessionService(logger) as service:

session = await service.try get valid session(session id)

if session:
request . state . session = session

return await call next(request)

return await TokenManager.redirect to_iam(session id)

async def is_superuser(session) —> bool:

"""Detect if user is superuser”"”

return ’'sof /operator’ in session .groups

async def current _active user(request: Request) —> UserResponse | None:

M Get current active user”"""

if hasattr(request.state, "session"):
session = request.state . session
else:
session__id = request.cookies. get("session _id")
if session id:
async with SessionService(logger) as service:
session = await service.get valid session(session id)
else:

return None

if not session:

return None
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user = UserResponse(username=session.username, is_superuser—await
is_superuser(session))

return user

class SessionService:

"MSession service for managing users’ connections”""

def  init  (self, logger: CustomLogger):

T Initialize  session service """

self . logger: CustomLogger = logger

self . _client: AsyncClient | None = None

async def  aenter  (self):
self . _client = AsyncClient()

return self

async def  aexit  (self, exc_type, exc_val, exc_th):

await self . client. aclose ()

async def try get valid _session(self, session id: str | None) —>
UserSessionResponse | None:

" Attempt to get valid session”""

if not session id:

return None
try:

return await self.get valid _session(session_id)
except Exception as err:

self . logger.error (f"Session_validation_ failed : _{err}")

return None
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async def get valid _session(self, session id: str) —> UserSessionResponse
| None:

" Get valid session for user"""

url = f'http://{DB_API_HOST}:{DB_API PORT}
USER_SESSION PREFIX}/{session_id}"

response — await self.request("get", url)

session = UserSessionResponse.model _validate(response)
if datetime.now() < session.expires in:

return session

if session .refresh token:
try:

tokens = await TokenManager.refresh _tokens(session.
refresh _token)

update data = UserSessionUpdate(
access__token=tokens|"access token"|,
refresh token—=tokens.get("refresh token"),
expires in=datetime.now() + timedelta(seconds=tokens.get(

"expires _in", 3600)),

)

await self .request (
"put",
£ furl} {TOKEN PATH}",
json=update_data.model dump(mode="json")

)

refreshed = await self.request("get", url)

return UserSessionResponse.model validate(refreshed)

except Exception as err:

self . _logger.error ({"Session_deleting_ failed : _{err}")

await self .request("delete", f"{url}{DELETE PATH}")

return None

else:
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await self .request("delete", f"{url}{DELETE PATH}")

return None

async def request( self , method: str, url: str, expected statuses—=None, s
kwargs) —> dict | None:
"MHTTP request via client”"”

if expected statuses is None:
expected _statuses = [200]
response — await self. client.request(method, url, sxkwargs)
if response.status code not in expected statuses:
raise HTTPException(status _code=response.status_code, detail=
response.text)
if response.content:
return response.json()

return None

async def handle authorization code flow(self, request: Request) —>
JSONResponse | RedirectResponse:
" Auth via SPD—IAM"""

code = request.query params|"code"|
try:
tokens = await TokenManager.fetch _tokens(code)
session id = await self .create session(tokens)
response = RedirectResponse(url="/")
response.set_cookie(
key="session id",
value=str(session_id),
httponly=True,
secure=False,
samesite="lax"

)

return response
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except Exception as err:
return JSONResponse(status_code=400, content—{"detail": str(err)

})

async def create session(self, tokens: dict) —> UUID:

T Create session in database”"”

await self .delete existing sessions(tokens|"sub"|)

data = UserSessionCreate(
access__token—=tokens|"access token"],
refresh _token=tokens.get("refresh token"),
expires_in=datetime.now() + timedelta(seconds=tokens.get("
expires_in", 3600)),
groups—tokens.get("groups") or [|,
username=tokens.get("username"),

sub=tokens.get("sub"),

response — await self . request(
"post",
f'http://{DB_API HOST}:{DB_API PORT}{
USER_SESSION PREFIX}{CREATE PATH}",
1201],

json=data.model _dump(mode="json")

return UserSessionld.model validate(response).session _id

async def delete existing _sessions(self , sub: str) —> None:

"""Delete existing session from database""

url = f'http://{DB_API_HOST}:{DB_API PORT}
USER_SESSION PREFIX} /sub/{sub}"
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response = await self .request("get", url, expected statuses=[200, 204])
if response:
sessions = |[UserSessionResponse.model validate(ssn) for ssn in
response|
for session in sessions:
await self .request(
"delete",
f"http://{DB_API HOST}:{DB_API PORT}{
USER SESSION PREFIX}/{session.session id}{
DELETE PATH}"

class TokenManager:
""" Manage tokens via SPD—IAM"""

_client: AsyncClient | None = None

@classmethod
async def get client(cls) —> AsyncClient:

" Get async client”""

if cls. client is None:
cls. client = AsyncClient(verify—=False)

return cls. client

@classmethod
async def fetch tokens(cls, authorization code: str) —> dict:
" Eetch tokens from SPD—IAM"""

client = await cls. get client()

response = await client .post(
f"{IAM _URL} /token",
data—{
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"erant type': "authorization code",
"code": authorization code,
"redirect uri": TAM REDIRECT URI,
"client id": TAM CLIENT ID,
"client secret": TAM CLIENT SECRET,

"scope": "offline access_openid"

if response.status code != 200:
raise HTTPException(
status code=response.status code,

detail =f"Failed _to_obtain_token._Response:_{response.text}",

tokens = response.json()
id token = tokens.get("id token")

if not id token:
raise HTTPException(status _code=400, detail="id _token_is_

missing_in_response")

try:
decoded = jwt.decode(id _token, options={"verify signature": False
})
tokens|["sub"| = decoded.get("sub")
tokens|"username"| = decoded.get("preferred username")
tokens|"groups"| = decoded.get("groups")
except jwt.DecodeError:
raise HTTPException(status _code=400, detail="Failed_to_decode_
id _token")

return tokens
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@classmethod

async def refresh tokens(cls, refresh token: str) —> dict:
""" Refresh outdated tokens”""

client = await cls. get client()
response — await client . post(
f"{IAM_URL} /token",
data—{
"orant type'": "refresh token",
"refresh token": refresh token,
"client id": TAM _CLIENT 1D,
"client secret": TAM CLIENT SECRET,

if response.status code == 200:

return response.json()

raise HTTPException(
status _code=response.status code,

detail =f"Failed _to_refresh_token._Response:_{response.text}",

@classmethod
async def redirect _to_iam(cls, session id: str | None) —>
RedirectResponse:
""" Redirect to SPD—IAM for auth”""

response = RedirectResponse(
f"{IAM_ URL}{IAM AUTHORIZE URI}?response type=code&
client id={IAM CLIENT ID}&redirect uri={
[AM_REDIRECT _URI}"
)

if session id:



95

response.delete cookie("session id")

return response

@classmethod
async def aclose(cls) —> None:

" Close client connection""

if cls. client:
await cls. client.aclose ()

cls. client = None

Qrouter.get(INDEX PATH, status_code=status. HTTP 200 OK,
response _class=HTMLResponse)

async def get _index page(request: Request, user: UserResponse = Depends(
current_active _user)) —> HTMLResponse:

"' Render index page"""

return templates. TemplateResponse(’landing/index.html’; {
"request": request,

"user": user

})

@router.get(ABOUT _PATH, status_code=status. HTTP 200 OK,
response__class=HTMLResponse)

async def get _about page(request: Request, user: UserResponse = Depends(
current_active user)) —> HTMLResponse:

"""Render page about project""”

return templates. TemplateResponse('landing/about.html’; {
"request": request,

"user": user

})
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Qrouter.get(TEMPLATE PATH, status _code=status. HT'TP 200 OK,
response__class=Response)
async def get templates page(request: Request, user: UserResponse = Depends(
current_active_user)) —> Response:
nnn
Render page with templates
Superusers users can:
— change template statuses;

— delete loaded templates;

nimn

if not user:
return JSONResponse(status code=401, content={"message’: ’

Unauthorized’})

async with httpx.AsyncClient() as client :
response — await client .request(
"get",
f’http://{DB_API _HOST}:{DB_API PORT}{
TEMPLATES PREFIX}{ALL PATH}’
)
response.raise_for status()
all _templates = [TmpltResponse.model _validate(tmplt) for tmplt in

response.json()| if response.content else None

return templates. TemplateResponse(’app/all _templates.html’; {
"request": request,
"user": user,

"templates": all templates

})
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Qrouter.get(TEMPLATE PATH+CREATE PATH, status_code=status.

HTTP_ 200 OK, response_ class—=Response)

async def create template page(request: Request, user: UserResponse =

Depends(current _active user)) —> Response:

nnn

Render page with creating template
Automatic template CWL—validation

nimn

if not user:
return JSONResponse(status__code=401, content—{ message”:

Unauthorized’})

)

if user.is superuser:
return templates. TemplateResponse(’app/create template. html’, {

"request": request,

"user": user

})

else:
return JSONResponse(status__code=403, content={ message’: "Superuser

_rights_required’})

Qrouter.get(TEMPLATE PATH-+SPECIFIC PATH, status code=status.

HTTP 200 OK, response_ class=Response)

async def get template page(request: Request,

specific_id: int,
user: UserResponse = Depends(current _active user)) —>

Response:

nimn

Render page with specific template

Allow superusers to clone template

nmnn
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if not user:
)

return JSONResponse(status__code=401, content—{ message’:
Unauthorized’})

async with httpx.AsyncClient() as client :
response — await client .request(
"get",
f’http://{DB_API HOST}:{DB_API PORT}{
TEMPLATES PREFIX} /{specific_id}’
)
if response.status code == 404:
template = None
else:
template = TmpltResponse.model validate(response.json())
template.description = yaml.dump(template.description, allow unicode=

True, default flow style=False)

return templates. TemplateResponse(’app/template description.html’; {
"request": request,
"user": user,

"template": template

})

@router.get(TASK PATH, status_code=status. HTTP 200 OK, response_class
—Response)
async def get tasks page(request: Request, user: UserResponse = Depends(
current_active user)) —> Response:
nnn
Render page with tasks
Allow to load specific task page for checking its statuses
Ability to load specific template page

nmnn
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if not user:
return JSONResponse(status__code=401, content—{ message’:
Unauthorized’})

)

async with httpx.AsyncClient() as client :
response — await client .request(
"get",
f'http://{DB_API HOST}:{DB_API PORT}{TASKS PREFIX
V{JOINED TASKS PATH}
)

response.raise_for _status()
tasks = [JoinedTaskResponse.model _validate(task) for task in response.json

()] if response.content else None

return templates. TemplateResponse(’app/all _tasks.html’, {
"request": request,
"user": user,

"tasks": tasks

})

Qrouter.get(TASK PATH-+SPECIFIC PATH, status_code=status.
HTTP 200 OK, response class=Response)

async def get task page(request: Request, specific_id: int, user: UserResponse
— Depends(current _active user)) —> Response:

""" Render page with task’s state”""

if not user:
return JSONResponse(status code=401, content={"message’:

Unauthorized’})

)

async with httpx.AsyncClient() as client :
response = await client .request (

ngt " ’



100

£'http://{DB_API HOST}:{DB_API PORT}{STATE PREFIX
}/{specific_id}’
)

response.raise_ for status()
states = [StateResponse.model validate(state) for state in response.json()|

if response.content else None

return templates. TemplateResponse('app/state.html’; {
"request": request,
"user": user,

"states": states

})

@router.post(CWL_PATH)
async def validate cwl(request: Request, user: UserResponse = Depends(

current _active user)) —> dict:
""" Validating CWL—template before adding to database”""

result = {"valid": False}
if not user or not user.is superuser:

return result

data = await request.json|()

cwl _text = data.get("cwl text")

with tempfile. Named TemporaryFile(delete=False, suffix=".cwl", mode="w")
as temp _file:
temp _file.write(cwl _text)

temp file path = temp file.name

command = ["cwltool", "——validate", temp_file path]|

process = subprocess.run(command, stdout=subprocess.PIPE, stderr=
subprocess.PIPE, text=True)
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if process.returncode == 0:

result ["valid"| = True

return result

@router.get(LOGOUT PATH)
async def logout(request: Request) —> Response:

" Logout user from IAM and clear session""

session _id = request.cookies. get("session _id")

if session id:
async with httpx.AsyncClient() as client :
await client . delete (f"http://{DB_API HOST}:{DB_ API PORT
HUSER_SESSION PREFIX} /{session id}{DELETE PATH}"

)

response = JSONResponse(content={"status": "ok"})
response.delete cookie("session _id", path="/")

return response

@asynccontextmanager

async def lifespan (_app: FastAPI):
" Lifespan of the app """

logger . info ("Workflow_Manager_initialized")

yield

await TokenManager.aclose()

app = FastAPI(lifespan=lifespan)
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app.mount(STATIC _PATH, StaticFiles(directory="workflow manager/static"),

name="static")

app.include _router(pages.router, prefix =PAGES PREFIX)
app.include router(validation.router, prefix=VALIDATION PREFIX)

app.add_middleware(AuthMiddleware)

class WorkflowScheduler:

"Schedule workflows"""

def  init  (self, logger):
self . logs = logger

self . logs.info ("Workflow_scheduler_initialized")

async def  aenter  (self):
self . rabbit server: AsyncRabbit = AsyncRabbit(self. logs)
await self . rabbit server.connect()
self . client: AsyncClient = AsyncClient()

return self

async def _ aexit _ (self, exc_type, exc_val, exc_th) —> None:
await self . client. aclose ()

await self . rabbit_server.close()

async def request(self , method, url, data=None) —> dict | None:
"""Make an HTTP request with the specified method"""
try:
response — await self. client.request(method, url, json—=data)
response.raise_for _status()
return response.json() if response.content else None

except HT'TPStatusError as err:
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self . logs.error (f"HTTP _error_during_{method.upper()} _request_to
Aurl}:_{err}")
except RequestError as err:
self . _logs.error (f"Connection_error_during_{method.upper()}.
request_to_{url}:_{err}")

return None

async def get running tasks(self) —> List|TaskResponse| | list:
" Getting tasks with "RUNNING status"""

response — await self . request(
"get",
f'http://{DB_API HOST}:{DB_API PORT}{TASKS PREFIX
HSTATUS PATH}/{TaskStatus. RUNNING.value}"
)
return [TaskResponse.model validate(task) for task in response| if

response else ||

async def get wms_state(self, task id: Ids. TaskldType) —>
WmsStateResponse:
"M Getting task’s status from WMS"""

response — await self . request(
ngt " 7
f"http: //{WMS_HOST}:{WMS_PORT}{WMS_ STATE PATH}",

return WmsStateResponse.model _validate(response) if response else

None

async def create state(self, task id: Ids.TaskldType, description: dict) —>
Stateld:

"iSave a state of the task"""
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data = StateCreate(task id=task id, description=description).
model _dump()

response — await self . request(
"post",
f"http://{DB_API _HOST}:{DB_API PORT}{STATE_ PREFIX
HCREATE PATH}",
data—=data

return Stateld.model validate(response) if response else None

async def get dataset(self, dataset id: Ids.DatasetIdType) —>
DatasetResponse:
"M Getting tasks with "RUNNING status"""

response — await self.request(
"get",
f"http://{DB_API _HOST}:{DB_API PORT}{
DATASETS PREFIX}/{dataset id}"

return DatasetResponse.model validate(response) if response else None

async def get datasets to_delete(self, workflow _id: Ids.WorkflowId Type)
—> List|DmsDatasetld]:
" Getting datasets’ wids to delete i DMS"""

response — await self .request(
"get",
f'http://{DB_API HOST}:{DB_API PORT}{
DATASETS PREFIX}/{workflow id}{DMS PATH}{
DELETE PATH}"
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return [DmsDatasetld.model validate(uid) for uid in response]

async def delete dataset(self, uid: DmsDatasetld) —> None:
""" Delete dataset in DMS"""

try:
uid_json = uid.model dump_json()
await self . rabbit_server.publish(uid json)
self . _logs.info (f"Message_for_deletion_of_dataset_with_uid_=_{uid.
id}_published_to_RabbitMQ.")
except RuntimeError as err:

self . _logs.error (f"Failed_to_send_deletion_message_for_dataset_with

_uid_=_{uid.id}:_{err}")

async def close dataset(self, dataset uid: Ids.DmsDatasetldType) —>

None:
" Close dataset in DMS"""

await self .request (
"patch",
f'http://{DMS HOST}:{DMS_PORT}{DMS DATASET PATH
}/{dataset _uid}"
f"?dataset status={DmsDatasetStatusCodes. CLOSED.value}"

self . logs.info (f"Dataset_with_uid_=_{dataset uid}_closed")
async def update task status(self, task id: Ids.TaskIdType, status:
TaskStatus) —> None:

"""Change status of task"""

if status not in |TaskStatus.FINISHED, TaskStatus. CANCELLED]:

raise ValueError("Got_unable_status")
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else:
await self .request (
"patch",
f'http://{DB_API HOST}:{DB_API PORT}{
TASKS PREFIX}/{task id}{STATUS PATH}’new status
—{status.value}"
)
self . _logs.info (f"Status_of_task_with_id_=_{task id}_updated_to_

{status.value}.")

async def update finals(self, workflow id: Ids.WorkflowIdType) —>
WorkflowFinals:

""" Update processed finals amount of workflow"""

response — await self . request(
"patch",
f'http://{DB_API HOST}:{DB_API PORT}{
WORKFLOWS PREFIX}/{workflow id}{FINALS PATH}"

return WorkflowFinals.model validate(response) if response else None

async def manage _state(self):
while True:
tasks = await self.get running tasks()
for task in tasks:
state = await self.get wms_state(task.task id)
await self .create state(state.task id, state.metadata)
if state.status == WmsTaskStatuses. FINISHED:
dataset out — await self.get dataset(task.dataset out id)
dataset log = await self.get dataset(task.dataset log id)
await self .close dataset(dataset out.dataset uid)

await self .close dataset(dataset log.dataset uid)
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await self .update task status(task.task id, TaskStatus.
FINISHED)
if task.is final:
finals = await self.update finals(task.workflow id)
if finals .finals processed >= finals.finals amount:
datasets to delete = await self.
get _datasets _to_delete(task.workflow id)
for ds in datasets to delete:
await self .delete dataset(ds)

await asyncio.sleep(15)

async def main():

" Task Manager launching”""

logger = CustomLogger("workflow _scheduler")
try:

async with WorkflowScheduler(logger) as ws:

await ws.manage state()

except Exception as err:

logger . critical (f"Found_critical_error:_{err}")

sys. exit (1)

"

if name =="  main

""" Program start. """

asyncio.run(main())
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