HNuay HaunoHanbHbIN ccnef0BaTeNbCKUI AfepHbIN yHuBepcuteT « MUDU»
Ml/lcpM NHCTUTYT AAepHON PU3NKN U TEXHONIOTUM

Kadeapa Ppu3nkm anemeHTapHbIx Yactmy, Ne40

OT4eT 0 Hay4dHO-UccegoBaTen bCKOW pa60Te CTyYAEeHTa
Ha TEMY.

CNCTEMA YITPABJTIEHUYA NMPOLECCAMM
OBPABOTKIN B TEOI PAOUNYHECKW
PACMPEOETEHHOWM CUCTEME
OBbPABOTKW JAHHDBIX SPD
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BBeaoeHue

JTtobom pU3nYecKnm aKCnepmMeHT CTaBUT nepea cobom TpyaHble TeopeTnideckme m
TexHM4yeckme 3agadm B o6nacTtm npoBeneHund, Ho paboTa Hag aKCrneprMeHTaMm Mera-
CamHC NpoeKToB, TakMx Kak NICA, nogHMMaeT 1 nocneayoLlime atanbl cbopa, XpaHeHMa U
06PabOTKM MONYyYEeHHbIX JaHHbIX HA CIOXXHbIV TEXHUYECKMM ypoBeHb. CUCTEMa,
yrnpaBngaoLas 3TMMM NpoL,eccaMm Oo/MHKHa ObiTb peann3oBaHa, KpoMe MpoYero, C
Y4ETOM BO3MOXXHOCTUN N3MEHEHNA KaK €€ PecypCcoB, TaK M MOLWHOCTEN MOCTAaBKM OaHHbIX
C CaMOro aKcnepmmMeHTa. B xoge Hay4yHoM paboThl MIaHMPYyeTCca M3yUnTb
CYLLECTBYHOLLINM MUPOBOM OMbIT MOCTPOEHUA NoA0OHbIX CUCTEM, B TOM YncCne

reorpaduyecku pacripeaeneHHblix, M BCTPOUTbLCA B CO30aHMe U noaaep>»aHue gaHHoMm
CUCTeMbIl ONa aKcrnepmMeHTa SPD.



AHanNn3 TexHonormm ang

NOCTPOEeHUA CUCTEMDI
[django]

MVT-apxutekrtypa (Model View Template)
* paspeneHue obda3aHHOCTEN
* MOBTOPHOE UCMNOJIb30OBaHUE Koaa
¢ MacwWwTabupyeMocTb

ORM (Object Relational Mapper) 7 SPA (Slngle Page Application)
¢  ONTUMM3aALUS YAaCTO UCMOJIb3yeMbIX MapLIpyTMU3aLusa U HaBUraLus Mexxay
onepauumn c bl KOMMOHEeHTaMU
* 3KpaHMpOBaHUE NapamMeTpoB « nopAaep)Xka Lazy Loading anqa
3anpocos ONTUMU3ALMU 3arpy3KU NPUNTOIKEHUNN
* aBTOMaTU4YecKas o6paboTka
noaksoyYeHn K b/ ¥  Dependency Injection

M ynpaBneHne coeauHeHUsIMMn
« nopaep)XKa Murpauum

Peanu3oBaHHbIM admin-uHTepdemnc



AHanNn3 TexHonormm ang

NOCTPOEeHUA CUCTEMDI
[django]

BcTpoeHHble PyHKLUUMN obecneyeHnda 6e30nacHOCTHU
« 3awmTa oT CSRF (Cross-site Request Forgery)
« 3awmTa oT XSS (Cross-site Scripting)
« HTTPS (HyperText Transfer Protocol Secure)

BcTpoeHHble PyHKLUM obecnevyeHnda 6e30nacHOCTHU v dopMbl U Banuaauusa
* ayTeHTUPUKaLMUea U ynpasBieHNe ceccusimm - mMopaynb ReactiveForms gnqa
nonb3oBaTeneu co3paHuda v Banupaaumm opm
* aBTOMaTU4YecKas 06paboTKa NoAKJIIOUEHUN K * BCTPOEHHble MeXaHU3Mbl Bannpaumm
6a3e gaHHbIX U ynpaBleHue coeguHeHUsIMu AAHHbIX HA CTOPOHE KJIMEHTA
e 3awmTa oT SQL-mHbEeKUuUun %  TecTUpoBaHME
* ynpaBJieHMe naponsamm « MoAyJ/ibHOe TeCTUpPOBaHUSA
* OrpaHu4yeHue AocTyna Ha YpoBHe KOMMNOHEHTOB U CEPBUCOB
npeacraBeHUA * MHCTPYMEHTbI A9 aBTOMaTU3aLum
TeCTUpPOBaHUSA



AHanNn3 TexHonormm ang

NMOCTPOEHUS CUCTEMDI
/t;;:} Co3paaHHbIE B PaMKaX BGG-I‘IpMﬂO)KeHMﬂ 3adaHuna OOJ/KHbI 6bITb OoTnpaBJ/ieHbl Ha BbiNoJIHEHUE.
1

PanDA client peanusyeT cooTBeTCTBYIOWUN PYHKLMOHAN, UCNONb3yeMbl AN
B3auMopaeuncTemsa c PanDA - cucteMom ynpaBfieHUsl paboumMmn Harpyskamm.

PanDA
OTnpaBKa 3agaHUK; aBTOMaTU3aLMa npouecca “  WHTerpauum c Athena [pathena ... ]
noAroToBKM U 3anycKa 3aflaHMM Ha — inDS: BxogHoM Ha6bop AaHHbIX
pacnpenenéHHbIX pecypcax [prun ... ] — outDS: BbixogHOM HAa6op AaHHbIX
— inDS: BxogHoM Habop AaHHbIX —  trf: TpaHCcPOPMALIMOHHDbIN CKPUNT
— outDS: BbixoaHOM HAa6bop AaHHbIX — containerimage: O6pa3 KOHTeMHepa AN
— exec: KomaHaa ang BbINOJIHEHUSA BbIMOJIHEHUSA
— bexec: CozpaHue 6MHapHbIX pannios — nJobs: Konu4yecTBO 3a4a4 B 3afaHUU
— nFiles: KonuyectBo ¢dannos ansa o6paboTku — nEventsPerJob: konunyectBo cobbiTn B
— writelnputToTxt: 3anucb BxogHbiX ¢pannioB B 3apgade
TEKCTOBbIN paunn ¥ UHTepdenc ana ynpasneHUs 3afaHUsaMU U
— outputs: Cneundukaumsa BbixoaHbIX pannos MOHUTOPMHra Ux ctaTyca [pbook ... ]
— containerimage: O6pa3 KOHTeMHepa A1 — Kl
BbIMOJIHEHUSA —  finish
— architecture: 3anyck Ha GPU —  retry
— match: ®unbTp BXOAHbIX AAaHHbIX —  show
— nJobs: Konu4yecTBO 3aAa4 B 3afaHUU —  showl

— nEventsPerJob: konnyectso cob6biTUi1 B
3apgauve



Co3aaHuMe NpoToTUna Be6-npuioXXeHus

Mopgenb nob3oBaTens

Registration
Username: - -
Log in First name: o
Login:
Last name:
Password:

Email address:

Log in
Password:

Forget password? Register

Repeat
password:

Create account




Co3aaHuMe NpoToTUNa Be6-npuioXXeHun

Task name:

Task type:

Task Creation

Test name

test production v

Mopaoenb 3a0aHung

2 - ~ w
Choose file: BuibepuTe daiin ‘(Davm He BbIGpaH
Create task
Task Name Task Type Task creator parental task Time of creation
Task 10 test_type casper | e 20:01 December 7,2023
Test task name test_type casper 20:02 December 7,2023
2 test_type casper | e 20:43 December 7,2023
3 test_type casper. | meee- 20:43 December 7,2023
5 test_type2 T L I— 1:08 December 13,2023
6 test_type2 LT — 1:35 December 13,2023
7 test_type2 casper | e 1:37 December 13,2023
g test_type casper | oeeee- 22:57 December 24,2023
9 test_type casper | e 22:57 December 24,2023
4 test_type BT —— 22:57 December 24,2023

Page: 1 2

Last update

22:56 December 24,2023

21:06 December 24,2023

1:34 December 13,2023

13:04 December 13,2023

21:13 December 24,2023

1:35 December 13,2023

1:37 December 13,2023

22:57 December 24,2023

22:57 December 24,2023

22:57 December 24,2023

State status

sending

sending

sending

sending

sending

sending

sending

sending

sending

sending

Task

Test task name 1

Name:

Type:

Parent task:

Time of creation:

Status:

Time of last update:

TaskCreator:

Test task name 1

test production v

Date: | 2023-12-07
Time: | 20:02:08

Note: You are 3 hou

sending hd

Date: | 2023-12-25

Time:

s ahead of server time

Mow | ()

Mote: You are 3 hours ahead of server time.

casper

Currently: tas

AYC

Change: | BriGepuTe thaiin | Daiin He skibpan

b bet () Chear




Co3aaHuMe NpoToTUNna Be6-npuioXXeHus

Year Energy Statistics Dataset ID
Name T 1 Polarization Taslk Type = Task creator Parental task Last update [ | State status
T1| 14 Tl T1
1.0 .
123 1 GeV temp type 1 1.0 MM 1 Data casper | = -———--- 13:40 April 17,2024 toBroken
1.0 i
0 1 Gl temp type 1 1.0 MM 1 Data casper |  ------ 10:17 April 17,2024 sending
e
1.0 - ;
01 1 G temp type 1 1.0 MM 1 Data casper | @ --——--- 14:35 April 17,2024 sending
1.0 :
01111 1 cay temp type 1 7.0 MM 6 Data casper | =----- 14:51 April 17,2024 sending
e
2.0 . -
01312 2 oV temp type 1 2.0 MM 2 Data casper |  --——--- 14:55 April 17,2024 sending
3.0 .
3_3 casper 2 GaV temp type 1 3.0 MM 3 Data casper || @ = 13:06 April 17,2024 sending
e
5.0 ] :
5_5_casper 5 GeV temp type 1 5.0 MM 5 Data casper |  ------ 13:08 April 17,2024 sending
6.0 .
6_6_casper 6 Gev temp type 1 6.0 MM 6 Data casper | == 13:12 April 17,2024 sending
e
6.0 b :
6_6_casper555 GeV temp type 1 6.0 MM 6 Data casper |  ------ 13:13 April 17,2024 sending
7.0 .
7_7_casper 7 Gev temp type 1 7.0 MM ¥ Data casper | ------ 12:58 April 17,2024 sending
e
Page: 1 2 taskName ~v|[123 |Fi\ter|
Year Energy Statistics Dataset ID
Name | 1| 11 11 Polarization Tl Tl Task Type = Task creator Parental task Last update T | State status
1.0
123 1 Gali temp type 1 1.0 MM 7 Data casper | ------ 13:40 April 17,2024 toBroken
123.0 « .
123 _31_casper 123 ey temp type 1 31.0 MM 132 Data casper | -——--- 13:20 April 17,2024 registered
9.0 5 i
9.9 123 9 eV temp type 1 9.0 MM 9 Data 123 | e 14:04 April 18,2024 sending

Page: i
8



Co3paHue Beb-cepBepa

« Co3pgaHue Beb-cepBepa ocyLecTBNeHo nocpencTtsamM cepBepHoro MO Apache?

« Co30aH BMPTYabHbIM XOCT 419 06paboTKM 3anpoCoB, OTPEOAKTUPOBAHblI HEKOTOPbIE
dannbl KOHPUIYPaLUMM 019 nx o6paboTku

 BHeceHbl COOTBETCTBYOLLME MPABKM B WSJI.pY U settings.py

« Co3gaHa BMpTyanbHaa MawmHa Ha Almalinux OS 9

« KOHTPOSIb BEpCUMM ByOeT OCyLLEeCTBAATbCA NocpencTsaM rmt penosmtopma ONAN

git,jinr.ru.

/ APACHE < mod_wsgi < :django:




3aK/1roueHume

Ha oaHHOM 3Tane Hay4yHoM paboTbl Ha4yaTo ocBoeHmd 10O, HeobxoaMMOoro

An4q pea/indaumnii CUCTeMbl KOHTPOJTA OaHHDbIX BbICOKOIO YPOBH4A.

Bblnn N3yHeHbl COOTBETCTBYHOLLNE CUCTEMDI, Peal/TM30BaHHbIE B PaMKaX
APYIMNX Mera-camHc SKCNepmnMMeHTOB.

[JanbHewnLwaqa paboTa:

HanbHenwaga paboTta bygeT BKItoYaTbh B cebd nosiHoe pa3BepTbhiBaHME U
HACTPOMKY MPUIOXKEHUA B paMKax 06/1a4HOro cepBmca

ONAWN, nepeBop 6a3bl AaHHbIX Ha postgreSQL, paclwmpeHmne u
HACTPOMKY Moaenem NpunoXXeHms, ero NoaroToBka K pabdoTte ¢
PU3NYECKMMUM OaHHbIMU aKCnepmMeHTa SPD.

10
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A66peBHnaTypbl, HA3HaA4YEeHUA U BCAKUe

NMNOJIE3HOCTU

ADC - ATLAS Distributed Computing

HPC - High-Performance Computing (=supercomptiters)

HTLC - High-Throughput Computing {=Grid)
AGIS - ATLAS Grid Information System

NDGF, NorduGrid - one of three LHC grid flavars
AMI - ATLAS Meta-data Interface

56 - Open Science Grid (one of three LHC grid flavours)
ARC - Advanced Resource Connector (MorduGrid middleware)

PanDA - Production and Distnbuted Analysis Whis - the bottom laver of ProdSys2
ATLAS - a toroidal apparatus for LHC

]"L‘nr_:':'.:-.'-;l - thie second generation of ATLAS Prodicction System
CE - Computing Element

pyAMI - python AMI (I/F to access AMI database(s)
DB - database

Rucio - The second generation of ATLAS DDM
DDM - Distributed Data Management

SE - Storage Element
DEIT - Diatabase Engine for Tasks - the second layer of ProdSya2

TID - Task 1D, unigue task identifier
EGI/EGEE - European Grid Initiative (one of three LHC grid flavours)

WFM - Workflow Management
[ED] - Jobs Execution and Definition Interface - the third layer of ProdSys2

WMS - Workload Management Systemn 12



A66peBuaTypbl, HA3Ha4Y€HUSA U BCAKME

NMNOJIE3HOCTU

ProdSys -production system

Rucio — data management system, Katanorusaumna, XpaHeHne meTagaHHbIX 0 pannax
3agaHune->3aaa4mn-> cobbitna norm (STDERR STDOUT 3agay) ----- PanDA n Rucio paboTaeT ¢
pacnapannesnBaHUEM PacCbIIKOM NO NUAOTAM(BbIYMCANTENBHBIM KAacTepam) a MoTom
cbopKomn

JEDI(job execution and definition interface) — no3Bonsaet nonb3oBaTento nepenTn ot PaboTbl
C 3a/,@4amm K paboTte ¢ 3agaHnamm

AGIS-> CRIC onucaHune Bcex pecypcos, N0JIHAA TONOA0rMA CUCTEMbI

Grouping Field Description Example
tier

DatasetUID unique ID of the dataset 636763fd78df7d ° pacchI WUTbIBa€M Ha H l/ILII KypanOBCKMl/1 VI HCTMTyT
[Version] for reprocessing 0 ° n OKaJIbHO >5 I_I 5/1 . 5 K 13

0 [YEAR] Main Scope - the year of data 2050 .

production C KAKMMW LUEHTPaMU APYKUM: XpaHeHue /LN
1 [MC | DATA] Real data or simulated data DATA * T[lepsbl n MNP NYeckum
2 | leermylpoluiation 28017 « MWA® ratymHa 200 TE/6 K
3 [desc] Short name of physics aim minbias ° H VI VI ﬂ I—I 5 I-y / 40 0
4 [RunNumber] Run number for DATA, ID for MC 27189

« Ccnery

5 [data type] EVGEN, SIMUL, RECO.... RAW
6
7




A66peBuaTypbl, HA3Ha4Y€HUSA U BCAKME

MOMIe3HOCTU
Common task definition errors

»

e “Number of events to be processed is mandatory when task has no input

e “The task is rejected because of inconsistency. XXX”
©  The task input is not properly defined. Missing dataset/container or JO

o nEventsPer]Job of parent is not equal to specified nEventsPerInputFile
m  To fix: nEventsPerInputFile should be changed
o nEventsPer]ob is not divisible by nEventsPerInputFile without remainder AND

m  To fix: check input parameters of step (“*Dataset”)
e “[Check duplicates] The task is rejected”, “No more input files”

G e i : o All available events are already processed with given configuration
nEventsPerInputFile is not divisible by nEventsPerJob without remainder = To fix: change step configuration (project, tags, formats, etc)

m  To fix: nEventsPerInputFile or nEventsPerJob should be changed
e “Input data list is empty”

¢ No inputs or JO are provided
m  To fix: check step/request parameters

e “Invalid request parameter: DSID”, “Invalid request parameter: Energy”, “Suitable
XXX candidate not found in evgeninputfiles.csv”

o Wrong energy provided for Evgen step of there is no necessary line in the file

‘sharefevgeninputfiles.csv’ on cvmfs
m  To fix: check request parameter or update/fix ‘evgeninputfiles.csv’ file

e “Output data are missing”, “These requested outputs are not defined properly:

72777
o The task cannot be defined without output but TRF does not support for some of specified output
formats (“XXX.YYYZZZ")

m  To fix: check step parameters (output formats), check TRF (asetup ..., *_tf py -dumpgargs)
14
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