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ATLAS Distributed Computing
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ATLAS DISTRIBUTED COMPUTING
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3/42 Figure 1 — ATLAS Workﬂow Management System scheme

» ProdSys - Production system;

» DEFT - Database Engine For Tasks;

» PanDA - Production and Distributed Analysis;
» JEDI - Job Execution and Definition Interface;

» PanDA server - the main component of the PanDA
system that distributes and manages jobs among
computing resources;

> Harvester - resource-facing service between the
PanDA server and collection of pilots;

» AMI - ATLAS Metadata Interface;
» AGIS - ATLAS Grid Information System;
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ATLAS DISTRIBUTED COMPUTING

Computing resources usage during Run2 (from 2015 to 2018)
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Figure 2 — Number of running CPU core slots grouped by resource type: GRID sites, HPC with closed network infrastructure, Clouds, HPC with closed
network infrastructure, BOINC - volunteered computing resources




ATLAS DISTRIBUTED COMPUTING

PanDA processing scales at ATLAS

Time to process:
Event
)
Job

(~10? events) ~5 hours
Task
\\\(:1 0° events) ,// ~14days
—
Request ~6 weeks
(~10% events)

Campaign ~1vear
(~10" events) v

Figure 3 — Objects of PanDA system

~30 seconds
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OUTLINE

BigPanDA monitoring system
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MONITORING

1. Monitoring of current system state, access to logs for troubleshooting, and providing a comprehensive and
coherent view of the tasks and jobs executed by the system, from high level summaries to detailed drill-down job

diagnostics for short-term period;

2. A system state analytics in medium term and resource usage accounting.

3. Analytics of a system working in long term period by finding correlations, trends, anomaly detection and building
models for prediction of system behaviour in future.

A purpose of the BigPanDA monitoring system is providing a way for fast errors
troubleshooting and tracking production and analysis tasks progress
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BIGPANDA MONITORING

System state monitoring and troubleshooting by immediate access to logs;
24/7 accessibility;
Ability to scale;

Acceptable response time for different usage scenarios;
Possibility to aggregate data from various sources:

>
>
>
>

Developing a common visualization mechanism to satisfy monitoring needs of different groups of users:

v

>
>
>
>

>

DB (Oracle, MySQL, PostgreSQL);

Indexed data from ElasticSearch and Kibana visualizations;
log files in text or JSON format from Rucio;

plots from MONIT accounting service based on Grafana.

Physicists;

Operators or experts;
Computing site administrators;
Production managers;
Coordinators;

Software developers.

Providing an API for programmatic analysis of system objects state.



BIGPANDA MONITORING

Check progress
status of current
analysis

Read fask

------ Abort task
error message /

Check if there is
any errors in jobs and ‘exTend éxtend
tasks N

Read job
error message

Physicist%

Check progress of
input dataset
processing

Chech job states
and number of jobs
in each state

Search a task
by TASKID

Check memmory
and time consumption
by jobs in a task

Figure 4 — Use-case Diagram for «Physisist» Actor
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BIGPANDA MONITORING SYSTEM

. Using Model-Template-View approach provided by Django framework;
. Various DB backends (Oracle, MySQL, PostgreSQL);

. Apache + WSGiI;

. NGINX server as load balancer;

. Ceph as shared file storage between nodes;

. OAuth2 for SSO provided by CERN, Google, and GitHub;
. Angular n Ajax, jQuery for dynamic data delivery;

. Responsive Web designing with ZURB Foundation;

. DataTables plugin;

. D3.js for advanced plots generation on client side;

. Matplotlib for plots generation on server side;

. ELK-stack for self-monitoring system (more details in a talk presented by Aleksandr Alekseev).



BIGPANDA MONITORING
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Figure 5 — Generalized scheme of BigPanDA monitoring system architecture




DATA FLOW IN BIGPANDA MONITORING SYSTEM
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Figure 6 — Data-flow diagram of BigPanDA monitoring system




OUTLINE

Example of monitoring use-case for physicist
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USE-CASE DIAGRAM FOR «PHYSISIST»

Physlcls’r%

Figure 7 — Use-case Diagram for «Physis
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USER PAGE EXAMPLE (1/4)

alnarda?08 | 08:42:20, Selond

Stats from the user DB jupdated every few hours)
User Latest job in the DB stats | Personal CPU-hrs - 1 day = Personal CPU-hrs - 7 days ~ Group CPU-hrs - 1 day ~ Group CPU-hrs - 7 days

Tatiana Lyubushkina  2019-11-27 09:3%:25 478.0 1265.1 oo 00

Task attribute summary, 3 tasks

coracount (1) 1(3)
eventservice (1) ‘ ordinarny {3)
gshare (1) . User Analysis (3]
processingtype (2) ‘ panda-client-1.4 4-jedi-athana {2) panda-client-1.4.4-jedi-athana-tr (1)
ramcount (1) ‘ 2-3G8 (3)
reqid (3) ‘ 20587 (1) 20588 (1) 20590 (1)
Gtatus (2} ) )
status (ProdSys2) (2) ] 2)
taskpriority (1) . 1001 {3}

Figure 8 — Tasks attribute summary for last 3 days on the user page



USER PAGE EXAMPLE (2/4)

3 tasks, sorted by jeditaskid Show In task ¥st page

Parent

18847334 20580

18647270 20586

Jobset |

|

Task nams i
TaskT Group User
Logged status

user tyubush mel?. BTaV Bost_Bom_JpsiMu_ 208287 NTUPr42!
anal/panda-cliont-1.4,4-jodi-athana Tatiana Lyubushking

useriyubushmol? ETav.Bost_Bop Jpsiu 208480 NTUF G/
wnalipanda-ciient-1.4.4-jedi-athana Tatiana Lyioushking

19620547 20587

usertiysibisn BC 1B G980 8 cany, DAOD_BCIMUT2E_aBTE_ r10T24_pas0s_rroa/
analipanda-client=1.4.4-jodi-athana-ir Tatiana Lyuoushkng

log brokerage failed for 1 input datasets when trying 1 datasats. timaout whike in
pending since 201211520 16:31:57

nput
Tiles.
Task
finiah %
Stylsn Tail%s
L Nfinizh
Ntail
ARG 6%
16 1
TurTing
16
anhausted
20

16/42

Figure 9 — List of tasks for last 3 days on the user page

Started

2019-11-22
153008

208-71:23

153700

2018-¥1-20
16:30:35

Modified

201917125
007

PO18-11-36

D52

U RRES]
173639

State

2019-171-22
183110

20181722
15AT48

F019-11-21
17:36:30

Priority

1001

1001

100



USE-CASE DIAGRAM FOR «PHYSISIST»

Check progress
status of current
analysis

o errr;er?:ets‘:;[;e """" g Abort fask
Check if there is ™\ ,.-"
any errors in jobs and Jkextend séxtend

tasks )
Readjob & N
error message
Physicist:

Figure 10 — Use-case Diagram for «Physisist»
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TASK PAGE EXAMPLE

19820647 tasks t  aBT5_ri0724 pldod rroa) aipenda204 | 11-27 09:46:21, Reload
19820647 task: D_BCIMU.0T289 o875 r10724 p3809 rT00/
T T T T
H506* 395
Expected | Ninputfiles |
Warki Task Nevents
Task ID Jobset | Type a User Destination e Total fintshed | Created Modified Cores | Priority | Parent
Group. status | st
dona fatled
faded
Nong
2018-11- 2018-11-
Tatian: 00000
19820547 20687 analy s exhausted ‘, L 0 2010 0% 20 21 1 1001
Lyubushkna 0 w56 "]

16:30:35 17:36.39

ieiitooond Gt ; s i -

States of jobs in this task (merge jobs excluded) Show all jobs Switch to nodrop moda

defined  waiting  ponding  assigned  (woltisd  netivaled  sent  diarting  ruasing  holding | tranclering | finished | failled  concelied  merging | clossd

Logged status: log brokerage failed for 1 input datasets when trying 1 datasets. timeout while in pending since 2019/11/20 16:31:57

=TT-21 16:34:28.356443 1 totalInputSize=d OB
A019-11-21 16¢34127.534233 1 getting thoe list of available files for user.tlyubushiuser.tlyubush.mclé 13Tev.$5001%. BCVEGPYFYthisfEviGon AL4CTEQSL Bo2Sn
19-11-21 16:34127.534248 ¢ no candidatos

34:27.334064 + preassignod site ANALY JINR did not pass all tests
3N19a11a21 1A214226.211017 1 HI CANOLOATSS DASSRA 1nen=inn/excineinnlolong

Figure 11 — Task page
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USER PAGE EXAMPLE (3/4)

87 jobs

Job modification times in this listing range from 2019-11-24 08:42:16 {0 2019-11-27 08:42:16.
Job eurrent priorities in this listing range from 984 to 2000. Sea priorityrange in the job attribute summary to see how priarties ane distributed

Recent job attributes
| stmsroionse (1) | Atas172.14 7
attempine (T 2 (16)3 (1614 (3} 5 (19)6 (19 7 (21 8 (2]
. cloud (6] . CERN (18] DE (33) IT (15) N3 UK (2] US (18)
[ computingsite || ANALY_ABNES. DIFECT (3) ANALY_GERN.TO {161 ANALY_DESY-HH {16] ANALY._GOEGRID 17) ANALY_INFN-LECCE (16) ANALY_MANG UGORE 2
m ANALY_MWT2_UCORE (18)
. ARsivis | 00 (17 1-180 (32) 180250 10) 359-538 11) 538-717 [0 717-896 (0] 896-1075 [0 10751254 (0) 12541433 (4] 14301612 (10) 1612-1791 {0) 1791-1670 [ 1970-2149.2)
2145.2308 (3 2328-2507 [5) 2507- 2688 (0} 2688-2865 (2) 2AG5-3044 (1) 3044-3223 [3) 20233402 (1) 3402-3581 (1] 3681-3760 (1)
;T“m AnalysisTranstorms-AtlasProduction 17.2.14.12 (87)
:I’"“ leprolect etz e (17)
inputfiletype (1) AO0D 771
. wm . 18647270 (33) 19847334 (54
. jobsetid (2] [Py p—
Jobsetrange (1) | 2050020898 (87}

Clobstatus (8)

assigned {7 Lot [8) closed (1) failed (53} finished (5) |-.;r|>

Figure 12 — Jobs attribute summary for last 3 days on the user page Qj



20/42

USER PAGE EXAMPLE (4/4)

’ BT recent jobs Nole that with JEDI, tasks are the best tool to monitor the progress of your submissions! See the help section below.

T
Time to

Owmar Duration

PanDAD | TaskID  Transformation | Status | Created | start dham | Mod Cloud Site Priority | Job info
= diemis §
Tatiara manAthena-00 it 21
5 1oma7270 T mnning | 1126 070482 1126A7 1197 DEANALY GOEGRID | 997
Lyubushiing oz e i

4550202379 | Job name: useniiibist me12 BTeV.Bost Bop JpsiMu_208400, MTURM2! 4555880565

Datasats: la:
me 2 HTel:mat12 BTV 208400 Pythiads_ALIZ_CTEQELY FakeBoe Bop Jpsl mi@psmulps mulpd numangeS00. 67470 874 a270 8271 r4348 1id1 7085287 00
Out: userthuibush me12_BTeV Bost Bop_JpsiMu_204400 NTUR2. EXTO.2830403508

019 2010-

Tatiana unAthena-0g- [ e e ipa

yulboakias | 1064720 | T faled 126 GTAes2 09907 1127 DEANALY GOEGRID 996
000151 0B:01:23

'pilat, 1212; Payioad ran out
of mamery trans, 40 Athang
criva - consult log fie

AEERIF2IAI  Job name: usarilyubush mc12_BTel Best Bog Josidu 208490, NTUP S & ASESEB0G T

Datassts: In:
mg12_8TaVme12_ STey 208480 PythiaBB_ALI2 CTEQEL1_FakeBost Bop_Jpsimu2pSma2ps muZps_mimenpa ADD.e7470_aB?4_ad70_a271 r434B _tid) THAA2ET 00
Out: userilyunshme12. 8TeV Best_Bop Jpsbdu_208400 NTUPr42_EXTO,283040308

Tatiana runthena-00 e s us trans, 40: Athora crash
b | Tessa o 11-24 COGEEZ  BDOIZE 2B Lol 990 el
o 1= 074101 000051 - S E "

I

A55TBA5026  Job name: usertiyubash mcl® STed Bost Bop Jpsibie 200490, MTLIP M2 4555880581

Figure 13 — List of jobs for last 3 days on the user page



JOB PAGE EXAMPLE

ok et for PanD# job 4557635026 sipords20T | 180K, Feload
| T
Request Time tostart | Duration <
Pandald | Ow Status | Croatod Mocitiod Cloud sit pri
: l ner Task ID * s dhmea e ‘ =
4557635926 Tatiana Lyubushikina f:::s2ﬂ] W\ 2019-11-24 07:47:01 0:0:03:02 0:0:09:29 2019-11-26 00:00:51 US ANALY _MWT2 _UCORE o8

b names user flyuoush.met? BTeY Beat Bop Josilu_ 208260 NTUR. 42/ 45558005686 type: panda-client-1.4,4-edi-athena transformation: runAthena-00-00-12

Detasets: In: mo12 BTeVimei2 BTeVI0A400 PythaBB AUZ CTEQELY FekeBeal Bep Jpsl mulpSmu2ps mules numerge ADD.eT470 aB74 s270 a271 14348 tid1 TEEE2ET 00
Out: user tyubush,ma12_ BTeV.Hcst Bop Jdpsiihe 208400 NTUR M2 EXTO.282477627

Dataset summary: input; 2, size: 2404.87(MBY; log: 1; cutput; 1

Error description tran, 40; Athen crish - consl log fle
“
Log files
Pilat job stdout
Pilot job stderr

Bateh log of pilol job
Filot job jdi
Pilol records.

Action logger (Kibana) |

Cipen il logs

Figure 14 — Job page, a way to access job logs example
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FILE BROWSER PAGE EXAMPLE

File ligting

Bhow 100 v entries Search;

B files listed, total size is 0.27 MB

Madification time . Size [B] File
2019 hov 24 07:45:32 6503 piloting txt
2019 Nov 24 07:45:28 799 Memaory_monitor_summary.json
2019 Nov 24 07:44:45 177123
2018 Nov 24 07:44-46 are PoalFileCatalog, xml
2019 Moy 24 07:44:35 225 mamory_manitor_outputtxt
2019 Nov 24 07.44:31 4287 -asetup.save
2019 Mo 24 07:44:25 7067 _envBefors_asetup.sh_17
2018 Nov 24 07:44:18 MG conlainer scripLah
2019 Nov 24 07:44:15 o payboad.stdarr

Showling 1 to 9 of 9 entries

Figure 15 — File browser page example showing a content of logs archive file
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LOG FILE BROWSING EXAMPLE

T ker ERROR Unable to build inputFileSummary Crom any of the specified input £iles. There is probably a problem.
AutoConfiguration ERROR No )tunl?n-bur sturud in InputFilel
Shortemer

File " fBPnranlynlnasuer BedE.HC. py . I.lnn 77, in <medule>
include [° "y
File "/cvafs/atlas.cern. chinpohw‘wttnrl#issﬁ—alcs-qccﬂ-
optf17.2.14/AtlasReconstruction/17.2,14/InstallArea/ jobtpt ions /RecExtammon /RecExCommon_topOpticns.py”, line 97, in <modales
include | “RecExCond/RecExCommon_flags.py” |
Fila "/evafs/atlas.cern.ch/repo/aw/software/1686-0l05-gocd3-opt /17, 2. 14/ArlasEvant /17,2, 14/InscallAraa/ job0pt Lons /RecExCond /RecExComron_flags.py”, line
235, in <module>
Confi s{rec iguration|
File "/cvafs/atlas.cern.ch/repo/sw/software/i686=alc5~goocdd-opt/17.2.14/AtlanEvent/17.2,14/Installarea/python/ 9 guration.py”, line 808,
in ConfigureFromListOfReys
rec.projectNane=GetProjectiama )
File "/cvafs/atlas.cern.ch/repo/sw/software/i686<sloS«gocdd-opt/17.2.14/AtlasEvent/17.2.14/Installn 'Python, ig/ guration.py”, line 294,
in GetProjectdame
from RecExtonfig.GetCool import cool
File "/evafs/atlas.cern.ch/repo/aw/software/i686-8le5-goed3-opt/17.2. 14/AtlasEvent/17.2, 14/ Installhrea/python/RecExConfig/GetCool.py", line 32, in <module>
eool=_satup|)
File */cvafs/atlas.cern.ch/repo/sw/software/i686-alcS-gocd 3-opt /19,2, 18 /At lanEvent /17,2, 14/InneallArea/python /RecExConfig/Getlool.py", line 18, in _metup
1b=GetLBHumber | )
" A

- e/l6BE-alo5-qeod3-opt 17, 2. 14/AtlaaBvent /17,2, 14/Ingtalln /pythen, lg/hutoContiquration.py”, line 69,

n GetLANumber
if inpueFileSummary[’nentries' |==0:
eyError: ‘nentries’

T - - wprefode 8: "an unknown exception occurred”
Traceback (most recent call last):
File "/cvmfs/atlas.cern.ch/repo/sw/software/{686-ale5-gecdd-opt/17.2. 14/At1asBvent/17.2, 14/ Inskall Araa/python/RecExCont Lo/ Input i laPeaker . py”, line 49, In
_setap
£i = athrile.fopen(inFile)
File "<string>", line 2, in £
Fila “/ovafafatlas.cern.ch/repo/sw/software/l686-ale5-goedd-opt/17.2.14/AtlaaProduction/17.2.14.12/ Installhrea/python/Tyleila /AthFlle/  init  _py", lina
33, in _update_cache
res = fct{*args)
File "<atring>", line 2, in £
File "/cvafs/atlas.cern. enlrmltwlw’alcsfcnt.llnnnum-iwt.nnnrwcm!nacnrnon PY", line 109, in forking
status, result = pickle.lcad(f)
EOFError

Figure 16 — Example of «payload.stdout» job log
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USE-CASE DIAGRAM FOR «PHYSISIST»

- —
4 - ;-

- —— -~
v - . .

v
]
:
kS

\ - —
Physicist

heck progress of
input dataset
processing

/extend
Search a task 1 Chech job states
----{ and number of jobs
by TASKID A3 in each state
“ extend

Check memmory
and time consumption
by jobs in a task

Figure 17 — Use-case Diagram for «Physisist»
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TASK PAGE EXAMPLE

19BATETD fask: user thyubush.mc12_6TeV Best Bep_JpsiMu_208490 NTUR a2/ aipanda®i | 1127 10:04.44, Rsload

19847270 task: usertiyubush.mci2 BTeV Bost Bop JpsiMu_ 208480 NTUR42/

HE08"sec
Expected | Minpatfiles |
TaakiD | Jobsst | Type | YOHMNEL | Destinstion | 1ok | Mevends | L ) finished | Created | Modified | Cores | Priority | Parent
Groug status | used
dane failed
failed
None

C 20811+ 201811
10 il s and T T 2 P 0 1001

running
26
152658 0o:0n:s2

1381650
FrsrgAng closed

19847270 20588  analy

Libushiing

Th ik Baiaers i ok | (e B i oo )

‘ States of jobs in this ek [merge jobs excluded) Show all jabs Suwiteh te nodrep meds

finlshed  fadled
: o

& - o LHIES
Dataset, container name Type Stroam Status Nfilas i

detined  walting  pending  assigned  throbilec setivated

BTeV:mc12 STeV.208490.PythiadB_ALZ CTEQALY FakeBost Bep Jdpsi muZpSmuZpST_00 inpul N rady 10
pands. 1122152742, . i} 13 Tegeieren ~ = = -4
panda. 1122154226, 457341 Kb, 18847270 b registersd 3 E % -5
panda. 1122155733 107436.4ib, 19647270 I registerad = E = =

Figure 18 — Task page example showing a way to access information of jobs memory consumption
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TASK PAGE EXAMPLE

Maximum PSS histogram Maximum PSS histogram (failed jobs)

10

a7 p=252k
l:lngﬂ? o=1.74k
=
oo
PSS, MB $ ! j ' pss, MB
< *® t <® & o g o
I anir wawrs uoone B i oieane I i g veoar B sy wne e [ wsi_cikoa

Figure 19 — Part of task page presenting jobs memory consumption histograms
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JOB MEMORY CONSUMPTION EXAMPLE

w

Memory usage (GB)
[+)

ik

— pe5
— RSS

- Swap
— WMEM

20 000 40 000 60 000

Figure 20 — Job memory consumption during its processing

80000 Time,s



OUTLINE

Example of monitoring use-case for production manager
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JOBS PAGE EXAMPLE

FanD# jobs , last 12 hours. Params: jobtype=production hours=12 Total jobs found ~ 580000 aipanda203 | 08:10:23, Retoad
576357 jobs in this selection
Job type: produstion

Job attribute summary, sort by count, alpha

actualcorecount
(18

atlasrelease (61)

attemptnr (29)

gshare (14)

harvesterinstance
L]

Jobstatus (15)

priorityrange (13)

[4 (378917} 2 (70) 3 (45) 4 (7625) 6 (37) 6 (6575) 7 (112) 8 (171174) 12 (1808) 16 (853) 32 (303B) 36 (2) 48 (235) 64 (127) 72 (792} 80 (56) ...

mare

Atlas-19.2.3 (1841) Atlas-19.2.4 (3) Atlas-19.2.5 (16125) Atlas-20.7.5 (21519) Atlas-20.7.7 (1677) Atlas-20.7.8 [1414) Atlas-20.7.9 (54776) Atlas-
21,0.102 (5) Atlas-21,0.103 (#9118) Atlas-21.0.15 (B6478) Atlas-21.0.16 (2654) Atlas-21,0.19 (58) Atlas-21.0.20 (7368) Atlas-21.0.31 (T0B51) Atlas-
21.0.40 ..

mars

1(409156) 2 (71991) 3 (3B932) 4 (30058) 5 (13133) 6 (2655) 7 (839) B (434) 8 (350) 10 (2B0) 11 (105) 12 (123) 13 (78) 14 (30) 15 (33) 16 (33} ...
maore

Data Derivations (503&1) Event Index (298) Express (6208) HLT Reprocessing (1043} MG 16 {128838) MC 16 evgen (133626) MC 16 simul (102209)
MG Derivations (355835) MG menge (13662) MC Other (17098) Reprocassing default (49073 Speclal (25015) Test (v875) Validation (2192)

CERN-dev (137) GERN_central_0 (36045) GERN_central_1 (4018) CERM_central_A (133028) GERN_central_AGTA (141164) GERN_central_B (57430)
cern_cloud (129) harvester_kBs (552) NERSC_test (4043)

activatad (116831) assigned (14B41) canceiiod (34) closed (40097 closed:toreassign (122) dafined (38) failed (34516) finished (200777 holding
(1755) merging (A740) panding [177) runring (98134 =ent (2257) starfing (11521) transterring (45808)

0:99 (23765) 100:199 (69662) 200:299 (99562) J00:399 (141882) 400:499 (53397) 500:599 (26650) 600:69S (361) BOO:BSS (1 14564) 900:999 (17363)
NG AN T IRN RS SRNFFENAR IPSTT IR0AN PRag R0
Figure 21 — Production jobs attribute summary for last 8 hours




RUNNING PRODUCTION TASKS PAGE EXAMPLE (1/2)

Running production tasl list ‘Hpanda20s | 08:57:04, Reload
Salection Praset Working group Processing type Campaign Status
All v Al ¥ Al v Al h 4 All ¥ HPC ES  Jumbo n
Events +, show historical trend Allocated slots Task age

Task age histogram

v

8,000
8,000
7.000 -
6,000

Tolal 84.688

F] 5,000
Z 4,000
3,000
2,000
1,000

]

Wonn H nenning
Eiwaitng

Weargen W aichive
W mon

© 50 100 150 200 250 300 380 400 450 GO0 BS0 600 850
Teme, days
Figure 22 — Part of Running Production Tasks page showing events ans slots summary
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RUNNING PRODUCTION TASKS PAGE EXAMPLE (2/2)

Show 20 v entries
16403 tasks listed
) Req Task
Campaign . Run D
datald 20176 # 00353198 10843350 &
MC18a 26997 # 411287 19291746 &
MC16a 278514 411346 19772769 &
B 4NTal ATAER £ A44D8C  I04TC4ER £
mel6 24Zzw o Jowud! e THow o
mel6 242244 301000 19923238 &
dataif 13TeV 282354 00302872 10924654 #
mcl1é 24224 # 366001 1991TE2B S
dataif_13TeV 28235+ 00302393 19924644 &
Showing 1 to 20 of 16,403 entries
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Figure 23 — Part of Running Production Tasks page showing list of tasks
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OUTLINE

Adaptation of BigPanDA monitoring system for COMPASS
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ADAPTATION OF BIGPANDA MONITORING SYSTEM FOR COMPASS

COMPASS experiment

Beam
(muon’or hadron)

Figure 24 — COMPASS detector scheme
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COmmon Muon Proton Apparatus for
Structure and Spectroscopy;

The purpose of the experiment is the study
of hadron structure and hadron
spectroscopy with high intensity muon and
hadron beams;

First data taking run started in summer
2002 and sessions continue;

Each data taking session containing from
1.5 to 3 PB of data;

More than 200 physicists from 13 countries
and 25 institutes are the analysis user
community of COMPASS.



ADAPTATION OF BIGPANDA MONITORING SYSTEM FOR COMPASS

o 0 &
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application
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PanDA MySQL
server DB

Figure 25 — Architecture of COMPASS PanDA
monitoring system instance
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a new instance at JINR, Dubna;
core views ( jobs, files, dash, errors, sites ) needed minor changes;
tasks module was adapted to COMPASS production system;

a completely new module was designed and implemented on the top of existed
architecture;

it is in production since November 2017 serving 300 requests/day.

Figure 26 — Tasks page example of COMPASS PanDA monitoring @i



PRODUCTION SUMMARY PAGE IN COMPASS PANDA MONITORING
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Figure 27 — Production summary page example
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OUTLINE

Results
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BIGPANDA MONITORING SYSTEM STRUCTURE

ATLAS PanDA monitor

e mmmmm e mmmmeemeemeeeeeseeseeeeeeeeeee===a  COMPASS PanDA monitor

i ATLAS specific E- BigPanDAmon core -E COMPASS specific i
I | [Modules ! | [Modules Ul elements || | Modules i
i [Datasets | i [Jobs | Control E [Tasks | i
! | | [FileBrowser | V]| [Errors | Table ' [Productions | !
|| (ART | ||| [Sites ] Plot ] |
1| [Tasks | 1| | [Files I i
E [ErrorsScattering | i i E
|| Harvester | i i i
E [Reports | i i i
i [RunningProdTasks | i [Common E Experiment specific H
i [Module specific i Settings /) [Static ) i [Settings ) [Static ) i
E | Static ) Templates ) i _ Templates /] Media / i Templates ) Media E
1 1 i H

Figure 28 — Structure of BigPanDA monitoring system views




ATLAS BIGPANDA MONITORING SYSTEM USAGE STATISTICS

60000~ = Ordinary request
E |SON request
50000~ ’ ! ‘
w 1 1
g ‘ il HILE| .l 1 ]
240000~ [ { T M
8 |
E | '
w
230000~
© !
g ‘ |
Ke) 1
§ 20000~ ’
=
10000~ ‘ ‘
0= 2016-07 2019-08 2019-09 2019-10 2019-11 2019-12
Figure 29 — Number of daily user requests, from July of 2019 to December of 2019
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ATLAS BIGPANDA MONITORING SYSTEM USAGE STATISTICS
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Figure 30 — Requests

> from 1 to 626 pages a day per
user;

» 342 unique daily users;

» 1110 unique monthly active
users.



RESULTS

1. ATLAS PanDA monitoring system serving needs of different groups of users to monitor and troubleshooting of up to
2 - 109 jobs distributed among 170 sites including Grid, Clouds, HPCs, and volunteer computing resources;

2. For 5 years in production, the system has only an average of 183 minutes of downtime per year (lasting more than
10 minutes) which proves a high availability — 99, 965%;
3. Developed architecture allows to effectively serve 40 - 102 of daily requests in average;

4. The core of PanDA monitoring system has been successfully integrated into COMPASS experiment at SPS and
provide various views for monitoring up to 1 - 10° jobs per day.

Acknowledgements:
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conducted in Plekhanov Russian University of Economics).



=,



=,



Figure 31 — LHC experiments




ATLAS EXPERIMENT

Collaboration
» >5 000 physicists, students, engineers, technicians » >1 000 PhD students

Figure 32 — ATLAS Collaboration members nationalities



ATLAS EXPERIMENT

Detector

» 25%x44 m., 7 000 tonnes
» ~ 101 million of electronic channels

» ~ 1 billion of charged particle bunch
collisions per second

> trigger system filter the most interesting
events in real time, which decreases data
flow from ~1PB/s to ~1GB/s

Muon chomibers Solenaid mognet | Transition radiation fracker
Semiconcuctor racher

Figure 33 — Scheme of ATLAS detector



DATA PRODUCTION IN ATLAS EXPERIMENT

GENERATION . Online
i [ | Tier0
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Figure 34 — Scheme of data production and analysis cycle in ATLAS experiment Q?



WORLDWIDE LHC COMPUTING GRID (WLCG)

WLCG: an International collaboration to distribute and
analyse LHC data

Integrates computer centres worldwide that provide
computing and storage resource into a single infrastructure
accessible by all LHC physicists.

» Tier-0: data recording, reconstruction and distribution;

Tier-2 sites
(about 160)

Tier-1 sites

» Tier-1: permanent storage, re-processing, analysis;
» Tier-2: Simulation, end-user analysis;

> ~ 170 sites, 42 countries;

» ~ 1M CPU cores;

» ~ 1EB of storage;

» > 2 million jobs/day;

» 10-100 Gb links.

Figure 35 — WLCG scheme



WLCG INFRASTRUCTURE

Data (Lake)
Infrastructure

Compute
Infrastructure

~ Asynchronous
Data Transfer Services
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Figure 36 — WLCG Infrastructure scheme
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