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|
Progress since the (NICA)
previous collaboration meeting

|AM 1dentity and access management service now in production

Several full scale productions performed during last summer and fall
Rucio data management system in production and integrated with PanDA
Production system operated in JINR and PNPI

Control panel of the production manager under development



Components of the Production System

IAM — an entry point to all members of the computing
services of the collaboration: stores user profiles, their
roles and rights to perform certain actions

CRIC information system — the main integration
component of the computing system: contains info about
all computing and storage resources, access protocols,
entry points, and many other things in one place and
distributes this info via API to all other components
mentioned below

PanDA WFMS/WMS — manages data processing at the
highest level of chains of tasks and datasets or periods
and campaigns, finds the best computing resource for
task to be executed on, manages individual jobs (usually
1 job means 1 input file) processing

Rucio DMS — responsible for data management,
including data catalog, data integrity and data lifetime
management strategies

FTS DTS — enables massive data transfers

Control panel as top level orchestrator and user interface
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|
ldentity and Access NICA
Management Service

% & Users & Users
‘ \-| I ‘ A Search.. Show all
Pic Name - Active E-mail Created Groups Actions
) Admin User admin@iam.test 5 days ago
Welcome to SPD . @ ysag
& Alekandr Vladimirovich @ baranov@jinr.ru 2 days ago spd.nica.jinr/VO-Admin spd.nica.jinr n
Sign in with your SPD credentials -
i Alexey Konak & konak@jinr.ru 2 days ago spd.nica.jinr/production = spd.nica.jinr n
2 Username o
b Alexey Zhemchugov & zhemchugov@jinr.ru 2 days ago spd.nica.jinr = spd.nica.jinr/VO-Admin n
& Password
o Andrey Kiryanov @ Kiryanov_AK@pnpi.nrcki.ru 2 days ago spd.nica.jinr spd.nica.jinr/production n
Signin : Andrey Zaroch & d il 2d ica.ji
b 4 y Zarochentsev andrey.zar@gmail.com ays ago spd.nica.jinr
Forgot your password? _ -
) 4 Artem Ivanov @& arivanov@jinr.ru 2 days ago spd.nica.jinr n
Or sign in with b 4 Artem Petrosyan @ artem.petrosyan@jinr.ru 2 days ago spd.nica.jinr/production = spd.nica.jinr n

spd.nica.jinr/pilot

Your X.509 certificate

spd.nica.jinr/VO-Admin

Danila Oleynik @& danila@jinr.ru 2 days ago spd.nica.jinr = spd.nica.jinr/production

9
x

spd.nica.jinr/VO-Admin
Your institutional account
Dzmitry Yermak L dmierk@hep.by 2 days ago spd.nica.jinr n

Not a member?

Apply for an account

* Other services of the production system check user credentials in the IAM using OAuth 2.0
« Users get JW tokens and X.509 proxy certificates using IAM as well



User

DDM and IAM Integration

¥RUCIO

SCIENTIFIC DATA MANAGEMENT

Welcome to Rucio Ul

Choose Login Method

@ X509 Certificate

| Ruci
P 2 Rucio Userpass

g

d" SPD IAM

& Optionally specify Rucio account name ...

Rucio Account Importer

apply for an account

> SPD IAM

JINR Single Sign-On

Reminder: you have agreed to comply with the JINR computing rules

Sign in with a JINR account

User name: ‘

Password: ‘

Recovery password

How to get SSO login for user.
Registration SSO service and application.

Rucio

»

»
NICA

Welcome to SPD

Sign in with your SPD credentials

j. Username

ﬁ Password

Forgot your password?

Or sign in with

Your X.509 certificate

Your institutional account

Not a member?

Apply for an account

The Rucio Account Importer was implemented to import accounts
and their user identification information from SPD |AM to Rucio

1
NICA




|
Recent developments in PanDA WMS/WFMS @ICA

Brokerage: clouds definition, computing site automatic selection

Simplification in tasks definition

Monte-Carlo processing chain tested in several full scale productions
during the summer and fall

Pilot: errors handling, processed events from logs, etc.



w
Data Production NICA

Single RSE Usage
* We ran several scale productions using resources 401

and storages at JINR and PNPI, generated ~60 (] -
| | n 3OT j '\‘ l;
millions of events and produced ~30TB of data — | |
0 [? ﬁ |
< 20T }
om ,{‘:
» Two patches were applied to SPDRoot to solve o (‘
ISsues exposed during mass processing exercises |
|
0 — | | |
] ] Jun 24 Jul '24 Aug '24 Sep 24 Oct '24
* \We expect to store two copies of the important Dy
data — origin at JINR and replicas somewhere & JINR_SPD_LOCALGROUPDISK
else, at the moment at PNPI
Name Account RSE Expression Creation Date - R.e m_aining State Locks OK LOCK_S i Locks Stuck
Lifetime Replicating
,;ijm,fj:;:u Ili(;'v N panda JINR_SPD_ LOCALGROUPDISK 2024-08-077T07:55:11.000Z - OK 5006 0 0
/—;“ilﬂz:‘h{::l' (5‘(;_":,—‘)(35‘\/.7_551-:::1:1:::|d:;,l_‘1(_','01')l4.‘SIF.'HJL.GI'Z“:*(:)A’Z 3e-6891-40f7-951f- panda JINR SPD LOCALGROUPDISK 2024-08-07T07:55:12.000Z - OK 5000 0 0
DabeVCI4014 . U.F
n:,j,](fj(:;’;“ ;«,;pv e b o o b panda JINR_SPD LOCALGROUPDISK 2024-08-07T07:55:12.000Z - OK 5000 0 0
L]l_l;?_mljflC._;(ﬂ/&Jl]ltl(JO)iFE&ﬁL13&)[07*nr nand JINR_SPD LOCALGROUPDISK 2024-08-15T09:07:38.000Z - OK 1426 0 0
;)I.;:l(;qj,:f;(: {GeV.test-minbias.00001.RECO.6125043e-6891-4017-951f- panda JINR_SPD_LOCALGROUPDISK 2024-09-26T11-:43:57.000Z - OK 23 0 0
2024:2024 MC.27GeV.test-minbias.00001.RECO.6125043e-6891-4017-951f- panda JINR SPD_LOCALGROUPDISK 2024-09-26T11:44'52 000Z - OK 1451 0 0

ba6e0cSf4d14.1.1og

2024:2024 MC.27GeV.test-minbias.00001.RECO.2.log panda JINR_SPD LOCALGROUPDISK 2024-10-02T12:36:46.000Z - OK 4785
2024:2024.MC.27GeV.test-minbias.00001.RECO.2.R panda JINR_SPD LOCALGROUPDISK 2024-10-02T12:36:46.000Z - OK 4753

7 More details about DDM service in the talk of Alexey Konak later today



w
Example of the MC task definition 1/2 NICA

Step 1: Simulation TaskName = '2024.27GeV.test-MB.2st.DSSD.simu'

DatasetName = '2024.MC.27GeV.test-minbias.00001.SIMUL.0'

. taskParamMap = {}
User defines an output dataset name

taskParamMap['nEventsPerJob'] = 4000
taskParamMap['nEvents'] = 20000000
taskParamMap['noInput'] = True
taskParamMap['skipScout'] = True

Desired total number of events and eventS tackraramiapl taskvane] = TaskName

. taskParamMap['userName'] = 'Artem Petrosyan'
F)Ear JC)k) taskParamMap['vo'] = 'spd.nica.jinr'
taskParamMap['taskPriority']l = 900
taskParamMap['architecture']l = 'x86_64"
taskParamMap['transUses'] i
taskParamMap['transHome']l = None

The SYStem d|V|deS the tOtaI number Of taskParamMap|['transPath'] ‘https://159.93.221.125:8080/spd_simu_VA_transform.sh'

] taskParamMap['processingType']l = 'stepl'
taskParamMap['prodSourceLabel'] = 'managed'
events by the number events per job and  tasktarantapprodsourceiabel 1 -
taskParamMap['workingGroup']l = 'spd.nica.jinr’

generates the required number of jobs taskParamMap['cloud'] = 'JINR

taskParamMap[' ramCount'] = 1900

outDatasetNameLog = '{@}.log'.format(DatasetName)

User can specify either a specific outfiatasetfianes = {85 . format (Datasetiiane)

‘{0}.P'.format(DatasetName)

(:C)rT1F)LJtir]£J CJLJGELJEB ora (3'()[](1; ir] tf1€3 ESEB(:C)r](j taskParamMap[‘log'] = {'dataset': outDatasetNamelLog,

‘type':'template’,

case, the jobs will be distributed among L prenopetiiad
the queues of the specified cloud SR . . —

‘value':'{0}.${{SN}}.log.tgz'.format(DatasetName)}
taskParahMapt‘jobParémeters'] = |

{'type': 'constant',

- 'value': '''singularity run ——-bind /cvmfs/spd.jinr.ru/production/MC/2024.27GeV.test-MB.2st.DSSD:/prod -H
I I I . ./ :/WORKDIR
‘J()t)ss EB)(GB()LJTI()T1 IS F)Eerf()r111€3(j N tr]EB /cvmfs/spd.jinr.ru/images/spdroot-4.1.6.sif spdroot.py -b —-q \'/prod/simu.C({0}, '''.format(taskParamMapl['nEventsPerJob']
: '},
container &



w
Example of the MC task definition 2/2 NICA

Step 2: Reconstruction scope = '2024"
inDatasetName = '2024.MC.27GeV.test-minbias.00001.SIMUL.@"
outDatasetName = '2024.MC.27GeV.test-minbias.090001.REC0.2'

LJE;E}F (jE}fir]GBE; a name ()f tr]ee ir]F)lJt (jfitEiESEBt, ir] inDatasetNameS = '{#}.S'.format(inDatasetName)

inDatasetNameP = '{#}.P'.format(inDatasetName)
outDatasetNameR = '{#}.R'.format(outDatasetName)

tf1i£5 EB)(EifT]F)lEB tr]earfe dre t\AIC) ir]F)LJt (jEitEiESEBTES C)f outDatasetNameLog = '{#}.log'.format(outDatasetName)
the same size (have the same number of files) taskearamap = ©

taskParamMap['nFilesPerJob'] =1
taskParamMap['nEventsPerJob'] = 4000

taskParamMap['noInput'] = False

Sets a name of the output dataset e e ™ o
taskParamMap['userName'] = 'Artem Petrosyan'
taskParamMap['vo'] = 'spd.nica.jinr’

taskParamMap['taskPriority']l = 900

Set how many jobs needs to be created per  taskparamapl'architecture'] = “x86_64°

taskParamMap['transUses'] = 'A'

EBEI(:f] 11'63 ir] tr]EB (jEitEif;E}t taskParamMap['transHome'] = None

taskParamMap['transPath'] = 'https://159.93.221.125:8080/spd_simu_VA_transform.sh'
taskParamMap['processingType'] = 'step2'

taskParamMap ['prodSourcelLabel']l = 'managed'
. . taskParamMap['taskType'] = 'test'
At the job generation stage, the workload taskParanMap[ ‘workingGroup'] = 'spd.nica.jinr’

taskParamMap['cloud'] = 'JINR'

management system communicates with the  taskparamiap(rancount'1 = 1900

data management service, reads the size SasiParantiap [*Tagtl = (dntaysil: oufliatasetfanelog,
) 5 ; ; ; 5 : ype': ' eT? a e'f
(number of files) of the dataset and generates e ook

. . ; ‘value': '{0}.${{SN}}.log.tgz"'.format(outDatasetName)}
the appropriate number of jobs |
taskParamMap[' jobParameters'] = [

{'type': 'constant',

- 'value': '''singularity run ——bind /cvmfs/spd.jinr.ru/production/MC/2024.27GeV.test-MB.2st.DSSD:/prod -H
" " I 1 - «/ :/WORKDIR /cvmfs/spd.jinr.ru/images/spdroot-4.1.6.1.sif spdroot.py -b -q \'/prod/reco.C({0}, '"'
The InpUt fIIeS WI” be Staged In from the . format(taskParamMap['nEventsPerJjob'])

storage closest to the computing node B



Task ID

211
210
209
208
207
206
205
204
203

202

Production Manager Control Panel 1/3

Task name 1T ~l'

2024.27GeV.test-MB.2st.DSSD.reco

2024.27GeV.test-MB.2st.DSSD.reco

2024.27GeV.test-MB.2st.DSSD.reco

2024.27GeV.test-MB.2st.DSSD.reco
2024.27GeV.test-MB.2st.DSSD.reco
2024.27GeV.test-MB.2st.DSSD.reco
2024.27GeV.test-MB.2st.DSSD.reco
2024.27GeV.test-MB.2st.DSSD.simu
2024.27GeV.test-MB.2st.DSSD.simu

2024.27GeV.test-MB.2st.DSSD.simu

Page: 1

Parent ID

211

210

209

208

207

206

205

204

203

202

2 3 4 5 6 7 8 9

Select field v|Enter value
Creator Status Done jobs
Artem Petrosyan finished 4753
Artem Petrosyan aborted 532
Artem Petrosyan aborted 0
Artem Petrosyan aborted 0
Artem Petrosyan aborted 0
Artem Petrosyan broken 0
Artem Petrosyan broken 0
Monakov Nikita Glebovich @ submitting 0
Monakov Nikita Glebovich | submitting 3
Monakov Nikita Glebovich @ submitting 1

10 1

12

Filter

Default/Current

priority
900/900
900/900
900/900
1000/1000
900/900
900/900
900/900
1000/1000
1000/1000

1000/1000

Welcome, monakov Create task Tasks Log out

O | OO | OO |OC| O | O

200

100

13 14 15 16 17 18 19 20 21 22

Total events sSuybmit time T

12:36, 02 Oct 2024
09:07, 15 Aug 2024
13:07, 14 Aug 2024
12:43, 14 Aug 2024
12:06, 14 Aug 2024
12:44, 13 Aug 2024
12:42, 13 Aug 2024
15:49, 12 Aug 2024
15:29, 12 Aug 2024

15:29, 12 Aug 2024

Start time T ¥

12:36, 02 Oct 2024
18:20, 15 Aug 2024
00:22, 15 Aug 2024
12:44, 14 Aug 2024
12:07, 14 Aug 2024
15:19, 13 Aug 2024
None
15:50, 12 Aug 2024
10:53, 15 Aug 2024

12:34, 02 Oct 2024

1
NICA

* Registered as a client in the IAM, can be accessed only by users who has Production role in the IAM
* A control panel for pipelines submissions under development

10




]
Production Manager Control Panel 2/3 NICA

Task ID 211
Parent task ID 211
Chain task ID None
Name 2024.27GeV.test-MB.2st.DSSD.reco
Type managed
VO spd.nica.jinr
Creator Artem Petrosyan
State status finished
Total events 0
Total jobs done 4753
Total requested jobs 8365
Priority 900
Current priority 900
Submit time 12:36 October 2, 2024
Start Time 12:36 October 2, 2024
Time stamp 2:36 October 9, 2024

{"nFilesPerJob": 1, "nEventsPerJob": 4000, "nolnput": false, "taskName": "2024.27GeV.test-MB.2st.DSSD.reco", "userName": "Artem
Petrosyan", "vo": "spd.nica.jinr", "taskPriority": 900, "architecture": "x86_64", "transUses": "A", "transHome": null, "transPath":
"http://159.93.221.125:8080/spd_simu_VA_transform.sh", "processingType": "step1", "prodSourcelLabel": "managed", "taskType":

"test", "workingGroup": "spd.nica.jinr", "cloud": "JINR", "ramCount": 1900, "log": {"dataset": "2024.MC.27GeV.test-
minbias.00001.RECO.2.log", "type": "template", "param_type": "log", "token": "DATADISK", "value": "2024.MC.27GeV.test-
minbias.00001.RECO.2.${SN}.log.tgz"}, "jobParameters": [{"type": "constant", "value": "singularity run --bind
[ecvmfs/spd.jinr.ru/production/MC/2024.27GeV.test-MB.2st.DSSD:/prod -H ./:/WORKDIR /cvmfs/spd.jinr.ru/images/spdroot-4.1.6.1.sif

JEDI parameters spdroot.py -b -q '/prod/reco.C(4000, "}, {"type": "constant", "value": "\\\""}, {"type": "template", "param_type": "input", "value":
"${INS}", "dataset": "2024:2024.MC.27GeV.test-minbias.00001.SIMUL.6f25043e-689f-40f7-951f-ba6e0c9f4d14.0.S"}, {"type":
"constant", "value": "\\\","}, {"type": "constant", "value": "\\\""}, {"type": "template", "param_type": "input", "value": "${INP}",
"dataset": "2024:2024.MC.27GeV.test-minbias.00001.SIMUL.6f25043e-689f-40f7-951f-ba6e0c9f4d14.0.P"}, {"type": "constant",
"value": "\\\","}, {"type": "constant", "value": "\\\""}, {"type": "template", "param_type": "output", "token": "DATADISK", "value":
"r.2024.MC.27GeV.test-minbias.00001.REC0O.2.${SN/P}.root", "dataset": "2024.MC.27GeV.test-minbias.00001.REC0O.2.R"}, {"type":
"constant", "value": "\\\","}, {"type": "template", "value": "${RNDMSEED}", "param_type": "number"}, {"type": "constant", "value":

|I)III}]}

11
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Production Manager Control Panel 3/3 NICA

Grouping Field Description Example
Task Creation tier

Data source: Pata - 0 [YEAR] Main Scope - the year of data 2050
Year: production
Frirgy [Gav]: 1 IMC | DATA] Real data or simulated data DATA
Polarization: polarizationType1 v ) . )

2 ‘energy|[polarization] 250LT
Description:

3 desc] Short name of physics aim minbias
Run number:
Data type: EVGEN » 4 'RunNumber] Run number for DATA, ID for MC 27189
Catasetname: - : 5 'data type] EVGEN, SIMUL, RECO.... RAW
Version: 6 ‘DatasetUID] unique ID of the dataset 636763{d78df7d

7 'Version] for reprocessing 0

* |n order to ease metadata catalog navigation, data filtration, identification, etc., a datasets naming convention was
proposed in November 2023

 Dataset name example: 2025.MC.250LT.minbias.27189.RAW.636763fd78df7d.0

e Control panel checks input parameters and ensures that dataset is created in accordance with the naming convention
12



Datasets Naming Convention Change

In order to make datasets names look
cleaner and clearer, we decided to

remove UID from the naming convention

Rucio controls uniqueness of the
dataset name in the scope and there is
no need to add generated UID to the
name

Rucio can also control SPD naming
convention internally, this will be

iImplemented once we have some stable

version of the convention

13

Grquping Field Description Example
tier
0 [YEAR] Main Scope - the year of data 2050
production
1 MC | DATA] Real data or simulated data DATA
2 [energy][polarization] 250LT
3 [desc] Short name of physics aim minbias
4 RunNumber] Run number for DATA, ID for MC 27189
5 [data type] EVGEN, SIMUL, RECO.... RAW
A B =453 7517757 ¢ =/ EE— -1 - s S e s L o ey B S AT AR S L aa s ey o
7 [Version] for reprocessing 0
DID

test:2024.MC.27GeV.test-minbias.00001.SIMUL.02ce69e3-cc90-46a6-a85f-aab3c15150a3.0.log
test:2024.MC.27GeV.test-minbias.00001.SIMUL.02ce69e3-cc90-46a6-a85f-aab3c15150a3.0.P
test:2024.MC.27GeV.test-minbias.00001.SIMUL.02ce69e3-cc90-46a6-a85f-aab3c15150a3.0.S
test:2024.MC.27GeV.test-minbias.00001.SIMUL.1.P
test:2024.MC.27GeV.test-minbias.00001.SIMUL.1.S
test:test.2024.MC.27GeV.test-minbias.00001.SIMUL.2.log
test:test.2024.MC.27GeV.test-minbias.00001.SIMUL.2.P
test:test.2024.MC.27GeV.test-minbias.00001.SIMUL.2.S




)
Remote participants (NI,CA5

* Petersburg Nuclear Physics Institute, Gatchina

* Contact person: Andrey Kiryanov

* Activity: participation in all S&C activities, including R&Ds, T1, provides resources for mass data production
 Samara State University

* Contact person: Alexander Baskakov

* Activity: SSU is in the process of purchasing machines for farm, which will be used to run SPD jobs as T2
center

 |nstituter of Nuclear Physics Belarus State University, Minsk
» Contact person: Dmitry Ermak

o Activity: FTS transfers, EOS tests, infrastructure use from the view of fully remote person

14



|
Manpower @l@

JAM — Alexander Baranov, MLIT JINR

CRIC — Alexey Anisenkov, Novosibirsk State University

Rucio — Alexey Konak, MLIT JINR

PanDA — Artem Petrosyan, MLIT JINR

PanDA Pilot — Yuri Basharimov, Gomel State University

FTS — Artem Petrosyan, MLIT JINR

ProdSys Control Panel — Nikita Monakov, Moscow Engineering Physics Institute/MLIT JINR

Monitoring — Fjodor Shuvalov, Saint Petersburg State University

15



|
Summary NICA

The system is in place, as well as manpower for the key subsystems
Our nearest development plan:

* Production manager control panel enhancement, we want to allow production managers to define processings in one
shot: not at the level of tasks, but at the level of full pipelines

 Development of the tasks and jobs monitoring

We are going to run several large processings before the end of the year, the goal is to run 1 billion events production and
gather statistics about behavior of the system

We are looking forward to start working with SAMPO-based payloads, because bug fix cycle of SPDRoot usually takes up
to month and does not allow to organize rhythmic production rounds

Services support and development:
 Upgrade last remaining services (CRIC, PanDA) to AimaLinux 9 and change their backend from MySQL to PostgreSQL

e Continue transition from X.509 to JWT

16



Thank you for attention!



