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OOBIBACHHBIE 3AAAYH

1. OoroBuTE Bepcuro DIRAC B OV 1 nmpusectn e€ B
ITOAHO(DYHKIIMOHAABHOE COCTOSHHUE.

2. TToAroToBHUTE AMCCEPTAITHIO IO PAOOTE IIPOACAAHHON B OOAACTH
MHTETPAITIN 1 UCIIOAB30BAHUS PACIPEACAEHHBIX I€TEPOTCHHBIX
BBIYMCAUTEABHBIX PECYPCOB.

3. PaszpaboraTh crcremMy BH3yaAH3AIINT IIEPEAAY AAHHBIX B PAMKAX

nadpacTpykTypsl DIRAC



1. O6HOBUTL Bepcnto DIRAC

BbinosHeHO ycnewHo

NHdpacTpyktypa DIRAC B OVIAN 6onblie He ncnoabsyet Python 2.7 u
NONHOCTBLIO Nepelna Ha Python 3.

Bmecte ¢ 3tum  nnatdopma  Obina  nepeHeceHa ¢ obaavyHoOM
MHOPACTPYKTYPbl Ha GU3MUECKNA CepBep.



2. [loarotoBUTb AMCCEPTaLMIO

B dpeBpane 2023 roaga okoHumaca 8in ceaHc BM@N.

Pazpabotka wn peanuzauma MeTOAMKM pacrnpesenéHHon obHpaboTkm
AAHHbBIX MOJNYYEHHbIX 3KCMNEePUMEHTOM CTana YHWKaAbHbIM LLIAHCOM
anpobupoBaTtb BCHO CUCTEMY Ha MOCNEAHEM HeAOCTaloWeEM KyCOUKe:
pabore ¢ CbIpbIMM AAHHBIMM.

0 Magnet SP-41 (0)
B Vacuum Beam Pipe (1)
W BC1, VC, BC2 (2-4)
M SiBT, SiProf (5, 6)
MW Triggers: BD + SiMD (7)
W FSD, GEM (8, 9)
© CSC 1x1 m’ (10)
@ TOF 400 (1)
@ DCH (12)
@ TOF 700 (13)
B Scwall (14)
o FD (15)
B Small GEM (16)
: I M@ CSC 2x1.5 m' (17)
{ B Beam Profilometer (18)
| FOH (19)
] FHCal (20)
B HGN (21)




2a. Obpabortatb AaHHble BM@N

BbinosHeHO ycnewHo

Ha cerogHAWHWM peHb fdaHHble BM@N npownm yXe HeckOabKO
ntepaumn obpabotkn. 3a Bpemsa paboTbl 6bIIO NpoBeseHO nopsaaka 8
60NbLWNX N 8 ManbiX KOMMNaHUN MO 06paboTke AaHHbIX.

8-1 puandeckuin ceaHc BM@N ctan nepebiM crniydyaem B ONAN, Raw — DIGI: Bbicokas Harpyska Ha AUCKU U
Korga BCS BblMUCIUTENbHAs WMHPpacTpykTypa, obbeauHeHHas CeTeByl cuctemy

DIRAC, wucnonb3oBanacb AnNA  MOMHOWM  PEKOHCTPYKUUK
HeobpaboTaHHbLIX  3KCNepUMeHTarnbHbIX [aHHbIX. Bo Bpems
ceaHca ObIno nonydyeHo okono 550 MUANUMOHOB CcoOBbLITURA,
3anucaHHblx B 31306 dharnos obwnm pasmepom 6onee 430 Th.

Mpouecc peKOHCTPYKUMU NPOBOAMIICA B 2 3Tana:

1. Raw — DIGI (99% o6pabotaHo Ha Tier1 n NICA knactepe,
tonblne dannel (16 - 250 'b) Mornn 6biTe 06paboTaHbl TONBKO
Ha CK «['oBOpyH»)

2. DIGI — DST (Tier1, Tier2, NICA knactepa 1 CK «[ oBOpyH») 300 Saﬂaq NIGA wactep || Tiert 1580 saza
4 MB/c Ha 3agady 4,1 MB/c Ha 3afavy

O D I RAUF \ MakcumanbHas cKopocTb Nnepeaayn gaHHbIX

NIEA EOS / 1 \ (Read+Write) B EOS (JIUT) — 7.5 MB/c
M”T E0S BbinonHeHo 3agay Bpems BbINONHEHUA
62612 ~48 y
“Lustre RAW DIGI DIGI
436 Tb 23 Tb 53 Tb

MICE basic facility



2a. Obpabortatb AaHHble BM@N

Y
MICC basic facility
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2a. Obpabortatb AaHHble BM@N

3acnywae wn  obcynvs !
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3. Cucrema BM3yanmsauum nepesad AaHHbIX

Peann3oBaH noaxos K COXpaHeHUO MHPOopMauMn O nepepadvax AaHHbIX
B pamkax DIRAC.

Monitoring Database

“ T
4 ) 4 )

jinr-get-file jinr-add-file
[ dirac-dms-get-file J [ dirac-dms-add-file J
\_ I Y, \_ "/
Storage




3. Cucrema BM3yanmsaumm nepesad aaHHbIX

Stacked transfer speed

a_m B . ﬂr\ﬂr‘\IJf‘\_ﬁmﬂhﬁ"
= [ 0 FC I N it ) O A T SR

0B ~
03/03 18:00 03/03 21:00 03/04 00:00 03/04 03:00 03/04 06:00 03/04 09§00 03/04 12:00 03/04 15:00 0%/04 18:00 03/04 21:00 03/05 00:00 03/05 03:00 03/05 06:(

== bhmn_files.sum {site: DIRAC.GOVORUN.ru} == binn_files.sum {site: DIRAC.JINR-LHEP.ru} |== bmn_files.sum {site: DIRAC.JINR-TIER ru}

300 jobs running NICA Cluster 1580 jobs running
4 MB/s per job 4.1 MB/s per job

Maximal transfer speed (Read+Write) with EOS in MLIT — 7.5 GB/s




3. Cnctema BM3yanm3saumm nepesay AaHHbIX

D2 MB
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Data transfer analytics

1/2112:00

Total jobs - 1500
(Tierl, Tier2)

Total network speed — 12 GB/s
(LIT EOS to LIT worknodes)

Avg network speed
per job

»»»»»

N/2114:00  11/2116:00  11/2118:00  11/2120:00  11/2122:00 11/2200:00 11/2202:00 11/2204:00 11/2206:00 11/22 08:00 11/22 10:00

== fotal_transfer_speed.mean == Speed Per Job
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== jobs_runnifg.mean { site: 11} == jobs_running.mean { site: 12} == Total jobs running

Tierl jobs

Tier2 jobs




[TAassr Ha 2024

[ToaroToBUTH AUCCEPTALIUIO 110 PA0OTE MPOACIaHHON B 00J1aCTH MHTETPALIUH,
MCMOJIb30BAaHMS U aHAJIN3A PACIIPEICIIEHHBIX T€TEPOT€HHBIX BBIUUCIUTEIBHBIX PECYPCOB.

Ontumu3zanus padots! muiiotoB DIRAC.

(Heobxonumo pa3zpadoTarh ¥ MPUMEHUTh METOAUKY 3anycka nuiaotoB u3 CVMEFS. Eé
peanu3alys 3HaYUTEILHO YMEHBIIUT HArpy3Ky Ha TUCKU BBIUUCIUTEIBHBIX PECYPCOB U
YCKOPUT 3aITyCK 3a]1a4.)

Pa3paboTka u peanuzaius METo/1a OIIEHKH 1IeJIOCTHOCTH (aiiyioB noj ynpasienuem DIRAC
171 monb3oBareaent ONSAN.

Bxuirouenue nenrounoro pooora Ha 6aze CTA B undgpactpykrypy DIRAC.

Pa3paboTka METOAMKH OIEHKH MPOU3BOIUTEIIFHOCTH JIEHTOUHBIX XPAHUIHUII] TIPH paboTe B
pamkax uHdpactpyktypsl DIRAC.

Pa3zpabotka cucremsl MonuTopunra NICA kacrepa.



Yuacrue B koH(MepeHnuax B 2023

GRID 2023
« BM@N Run 8 data reconstruction on a distributed infrastructure with DIRAC
* Anna llina - Automated Analysis and Monitoring of Scientific HTC Jobs on

Distributed Heterogeneous Computing Resources

« Tatiana Strizh - JINR grid infrastructure: status and plans

« Nikolay Kutovskiy - Changes and challenges at the JINR and its Member states
cloud infrastructures

NMKK no vactuuam (nocrepHasa ceccusn)

» Distributed heterogeneous computing infrastructure for the MPD experiment

DIRAC/Rucio Users’ Workshop 2023

« DIRAC@JINR

MPD 12t collaboration meeting

* DIRAC based MPD mass production and its automatization

BM@N 10th, 11th | Analysis and software collaboration meetings

« BM@N Mass Data Production on distributed infrastructure for Run 8 using DIRAC

« BM@N distributed computing status and analytics

 Status of BM@N Mass Data Production for Run 8 using DIRAC

AYSS Conf 2023

« BM@N Run 8 data production on a distributed infrastructure with DIRAC

AYSS Alushta 2023

« BM@N Run 8 data production on a distributed infrastructure with DIRAC
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Apyroe B 2023

e Ypera Cosera OMYC or AUIT

* Aeknuu IpoO KOMIIBIOTHHI:
* VHII, IlerponaBaoBck-Kamuatckuii, Yuausepcuret Keiin-TayHa
* IT mxoaa s COI'Y

* Vwacrtue B meponpusatun «Aeap kapbeper» B MOTU (Becra 2023)

* 18 skckypcuinr na MVIBK

* Ilpenoaasanme B YHLI n yausepcurere AyoOHa

* YAeH OpraHM3alImMOHHOIO KOMUTETA!
Cemurapos OMVYC B Aome VueHBIX (orBerTcrBenmsiii 3a Indico)
KOHCbCpeHL[I/II/I AYSS Alushta 2023 (OTBCTCTB@HHBIﬂ 34 Indico)
KOHCpCpeHL[I/II/I AYSS Conference 2023 (OTB@TCTB@HHBIﬁ 3a Indico,
OPraHU3AITUIO BKCKprI/IfI)

KOHCpepeHHI/II/I GRID 2023 (HOMomb HA HpOXOAHOfI)



Cracu0o 32 BHUMAHHUE



Cuctema CUMynALMM HarpysKkm

30000 3agaum Raw->Digi, Tier1 - 2000 slots, NICA cluster — 100 slots
CkopoCTb oTnpaBku NMmMaoToB - 40 NMAOTOB Ha PECYPC B MUHYTY

Network load on clusters (stacked)
12 GB/s

10 GB/s

8 GB/s

6 GB/s

4 GB/s |

2 GB/s | h ‘

08/s Ll 'L” ” 'Jh" S J{n ’U AAM M IS

03:00 06:00 09:00 12:00 15:00 18:00
== MNICA cluster Tierl

Storage Network usage total
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0 B/s
03:00 06:00 09:00 12:00 15:00 18:00

== 1 minute avg == 15 minutes avg == 1 hour avg

Job slots used (stacked)
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500

——— e e

0
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== NI|CA cluster Tierl

CPU usage on a cluster
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o A
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== NI|CA cluster Tierl



Cuctema CUMynALMM HarpysKkm

30000 3agaum Raw->Digi, Tier1 - 2000 slots, NICA cluster — 100 slots
Ckopoctb otripasku nuaoTos - 100 NMAOTOB Ha pecypc B MUHYTY

Network load on clusters (stacked) Job slots used (stacked)

12 GB/s
10 GB/s 2K
8 GB/s 150 K
6 GB/s

1K
4GBfs |
2 GB/s |

0B/s LLl || LH h IHL '1| '|| I M AI AN Ikiulh .«f“n W[‘“HJM‘H 500

e
0 St
03:00 06:00 09:00 12: 00 15:00 18:00 03:00 06:00 09:00 12:00 15:00 18:00
== NICA cluster Tier1 == NICA cluster Tier1
Storage Network usage total CPU usage on a cluster
10 GB/s 1 - - )
f & W{h
NAT A RANARANAR A ARALY
8 GB/s 0.8 ’ \
6 GB/s 0.6 ‘ |
4 GB/s |
0.4 |
2 GBYs \
0.2 |
0B/s
03:00 06:00 09:00 12:00 15:00 18:00 0 L
= 1minute avg = 15 minutes avg == 1 hour avg 03:00 06:00 09:00 12:00 15:00 18:00

== NICA cluster Tierl



Cuctema CUMynALMM HarpysKkm

30000 3agaum Raw->Digi, Tier1 - 2000 slots, NICA cluster — 100 slots
CkopocTb otrpaBky NUA0ToB - 30 NUIOTOB Ha Pecypc B MUHYTY

Network load on clusters (stacked)

10 GBJs
8 GB/s
6 GB/s
4 GB/s | '
= || ‘ MAAMAMAL

0B b .u W W "ffl._«\._
03:00 06:00 09:00 12:00 15:00 18:00

== MNICA cluster Tierl

Storage Network usage total
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== 1 minute avg == 15 minutes avg == 1 hour avg

Job slots used (stacked)
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== NICA cluster Tierl

CPU usage on a cluster
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== NICA cluster Tierl



8 GB

7GB

6 GB

5GB

4GB

3GB

2GB

1GB

0B

CncrtemMa MOHUTOPUHIa nepeaad AaHHbIX

Stacked transfer speed

A AR E i

- a.-wfq-f‘-.w" Y P Y “’".:""-‘“”“‘"‘ :

03/0318.00  03/0321:00  03/04 00:00 03/040300 03/0406:00  03/0409:00 03/0412:00 03/0415:00 03/0418:00 03/0421:00 03/0500:00 03/0503:00  03/05 06:(




Cncrema MOHUTOPUHIA NOTPEBAEHHbIX
3a/la4aMn pecypcos

Job I/0 CPU usage

38 Bites read 100

from disk
Read raw file and
temporary file

60

Bites written
to disk

40

@
o
|
-
o
@
I
o

jobs_reports.cpu_load

Write resulting Digi file
RAM usage

Disk usage
Temporary file: +8 GB
Result file: 300MB
Total disk usage per 15 GB job: 25 GB

RAM usage : ~2GB

Initial read of 15GB
raw file and
creation of
temporary 8 GB file




Cncrema MOHUTOPUHIA NOTPEBAEHHbIX
3a/la4aMn pecypcos
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