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Sites Report 2021 Summary
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19 Countries

55 Sites Registered in DIRAC (5 LHC TIER1) who replyed to the
guestionnaire

5 Tape systems
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Australia
Austria
Canada
Czech Republic
China
France
Germany
India

Israel

ITALY

Japan
Mexico
Poland
Russia
Slovenia
South Korea
Taiwan
TURKEY
USA




Site Report 2021
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Resources NOTE CPU CPU CPU CPU Total CPU Total Storage Tape (TB)
Pledged Pledged Opportunistic Opportunistic (kHS06) Jobslots DISK (TB)
(kHS06) jobslots (kHS06) jobslots
Production | Total 452,02 31.484 310,05 25.377 762 56.861 13.555 10.049
Opportunistic
CPU include the
BNL core for
calibration.
Resources NOTE CPU CPU CPU CPU Total CPU Total Storage Tape (TB)
Pledged Pledged Opportunistic Opportunistic (kHS06) Jobslots DISK (TB)
(kHS06) jobslots (kHS06) jobslots
ga'i?’Reca“ DESY and BNL 36,75 3130 0 0 36,75 3.130 500 600
ration
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Resources per country Belle I

CPU Pledged (kHS06) CPU Opportunistic (kHS06) Total CPU (kHS06) Storage DISK (TB) Tape (TB)

Australia 18 0 18 50 0
Austria 4,8 0 48 250 0
Canada 80 20 100 600 0
Czech Republic 4,1 12,3 16,4 100 0
China 15 0 15 260 0
France 13,8 2,3 16,1 470 179,22
Germany 92,21 94,5 186,71 2241 920
India 17,34 0 17,34 0 0
Israel 2,7 0 2,7 60 0
ITALY 55 47,6 102,6 1602 650
Japan 475 42,6 90,1 3168 10837
Mexico 0,5 5 55 0 0
Poland 2 0 2 10 0
Russia 13 5 18 0 0
Slovenia 16 6 22 1210 0
South Korea 5,148 il 6,148 100 0
Taiwan 18,33 0 18,33 791,95 0
TURKEY 0,938 0 0,938 130 0
USA 82,4 40 122,4 2812 4100

488,77 276,30 765,07 13.854,95 16.686,22
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Resources NOTE CPU Pledged CPU Opportunistic Total CPU Storage DISK (TB) | Tape (TB)
(kHS06) (kHS06) (kHS06)
Production Total Opportunistic CPU 452,02 310,05 762 13.555 10.049
include the BNL core for
calibration.
From sharing of computing resources CPU kHS06) Storage DISK (TB) | Tape (TB)
approved by the 2020 FOP for 2021
All sites 495,65 11.000 3.230
Resources NOTE CPU Pledged CPU Opportunistic Total CPU Storage DISK (TB) | Tape (TB)
(kHS06) (kHS06) (kHS06)
Calib/Recalibration DESY and BNL 36,75 0 36,75 500 600
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CPU Requirements Belle I

Job requirement : 2GB RAM - 10 GB Disk per core

All sites respect the Memory Requirement of 2GB per core

5 sites cannot guarantee the requirement on the disk (2 sites with pledged resources and 3 among
opportunistic).

16 Endpoints with pledged resources (out of 36) are configured with amount RAM >=4GB and DISK >=20GB
per core.

Operative System
Most part of the sites are EL7 based, however at least 6 endpoints are based on EL6.

Singularity
6 sites declared no direct support for Singularity (if needed we should double check via CVMFS)

Situazione ITALIA
Non ci sono problemi per i siti Italiani
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Storage Configuration Belle I

SRR JSON File
Following the process to moving away from SRM, Sites are asked to provide the storage space
accounting information in JSON in a format defined by WLCG Working Group.

Most of the Storages provides account via JSON File except of 6 Storage Elements.
Some update is expected by this year (KEK) other sites should be stimulated to provides it

HTTP/WebDav Support:
All storage except 3 nominally support Http/Webdav

Situazione ITALIA
PISA SE Non supporta SRR-JSON file e HTTP/WebDav




Update Pledged Information

A seguito del site report e in corso 'update delle informazioni su DIRAC.
In particolare

e Update delle Pledged Line per il numero di jobslot
e Update delle Pledged Line per lo storage
e Switch del sistema di accounting via JSON file.

Dopo l'update partira l'attivita di verifica sulla corrispondenza tra Pledged e quanto
riusciamo ad utilizzare per effettuare eventuali tuning di DIRAC o lato sito.

2021-06-08 Belle Il
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Utilizzo CPU da Aprile: Goal Italiano 12%

Normalized CPU usage by JobType Normalized CPU usage by Country
39 Weeks from Week 13 of 2021 to Week 52 of 2021 39 Weeks from Week 13 of 2021 to Week 52 of 2021
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Max: 425,026, Average: 160,822

0
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Max: 425,026, Average: 160,835

O MCProduction 75.8% @ MCSkim 08% @ Merge 0.0% M UserScout 0.0% B DE 24.7% Bz 39% B KR 09% O TR 0.0%
@ User 13.4% M MCProductionBGx0 0.6% M Test 0.0% M@ unknown 0.0% | US 143% W CN 31% W@ IL 0.5% M ANY 0.0%
O RawProcessing 8.8% [ DataSkim 05% M DataMerge 0.0% = P 133% @ AU 23% BN 04% B MX 0.0%
BT 13.0% M FR 20% M@ PL 0.0% [@ MULTIPLE 0.0%

Generated on 2021-12-01 14:04:27 UTC B CA 12.5% AT 1.6% B TW 0.0%

= sl 6.0% M RU 15% 0O EU 0.0%

Generated on 2021-12-01 10:41:37 UTC
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Users’ activity on Distribued computing m

Users became more active on their analysis with Distributed computing before

Running jobs by User Running jobs by User
17 Weeks from Week 05 of 2021 to Week 22 of 2021 20 Weeks from Week 22 of 2021 to Week 42 of 2021
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@ roehrken 10.1% W zhai 24% [ pkorupa 14% W zhangyi 09% B jkandra 124% W aakhmets 29% W feichtip 09% W mreif 0.7%
@ gmonig 93% W shazra 22% W gdujany 13% W sdorer 08% @ shuping 100% @ ffilling 24% W shazra 09% W fpham 0.6%
B aakhmets 47% @ radospet 22% W kandra 13% M nmolina 08% B gmonig 73% B kojimak 19% [ nisar 08% @ sdreyer 0.6%
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Generated on 2021-10-21 07:52:06 UTC Generated on 2021-10-21 0748 21 UTC

Basical/y smooth operation but sometimes user needs to wait job starts running,
because ... 4 man y waiting jobs are already in the queue
+ site where the target data is stored has trouble
+ user job script has a problem, efc...



Volume per Country -
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Successful transfers volume per destination (aggregation) -
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Last test done 16 November 2021 Belle I

FTS SERVER fts.usatlas.bnl.gov
A” sto rageS Tue Nov 16 21:51:36 CET 2021 - TEST HISTORY<

Green if Pull and Push tansfers have been completed successfully, Yellow if at least a Pull or a Push transfer have been completed successfully, Red if Pull and Push tansfers failed
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http://people.na.infn.it/~spardi/tpc-davs-latest.html
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Nuovo storage Torino

Disponibili 350TB effettivi.
Le attivita proseguono regolarmente, assegnato un primo share che verra incrementato

con le nuove attivita in programma.

Traffic IN Traffic OUT

2021-06-08 Belle Il 14




Cloud Resources

Due tecnologie principali
CloudScheduler by UVic

VCYCLE con setup a Napoli
soluzione adottata in HNSciCloud e
nel Jennifer2 project:

EGI Federation Cloud

LAL, LPNHE, Napoli, in fase di studio
Iutilizzo di INFN-Cloud

14 Dicembre confronto con EGI

recas-vcycle01.na.infn.it

Virtual Server
VCYCLE VM FACTORY soeallh
SERVICE or all the

services

L "= VM2 Ma
* 4 cores hd '
- * 8GB Ram N
R - 50GB HD
HTTP CONTEXTUALIZATION
ENDPOINT

https://recas-veycleOl.na.infn.it:443

HTTP ENDPOINT FOR
LOGGING

KEK DIRAC SERVER @ GRIDPP DIRAC SERVER @
- ® - X

Lo

-IZR\ ‘\ §)

2021-06-08
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DIRAC Upgrade - v5r2 Belle I

The target date for completion of this certification is Dec 22nd.

(before Christmas)

The Deadline to perform the first check is on Dec 6th (next
Monday).
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Data Production Status Belle I

Exp Dataset Offline. Luminosity (/pb) Calibration Data Data (all) MC rd (**) MC ri
- (had) 6]
uncert only
. e \ . . . . . . .
Raggiunto piu volte il picco di 35kjobs negli ultimi due ~ =ew sz e
Skt 8:44636 15 45_offres
Ready

offres: 812.7 £ 0.5

mesi di attivita. e

e10:3635.8 + 1.1

12 proci12 - 45:54642.2 + 4.2 Ready Ready 45 Ready 4S Ready
M C 1 5 i n p re p a r.a 7 i O n e ehugk2 45 _offres: 87156 + 3.1 ::;:f;re :i;odf;res
14 bucket16 10752.1 +/- 3.7 /pb Ready Ready Ready Ready
bucket16b 5666.3 +/- 2.7 /pb Ready Ready Ready Ready
P H t | d d t IVI C 16 bucket17 10321.0 £ 3.7 Ready Ready Ready Ready
e r O ra p rev I S O SO O r u n e pe n e n ‘ 17 bucket18 107139 £+ 3.7 Ready Ready Ready Ready
18 bucket19a* | 45:891757  10.1 Ready Ready Ready In

45 offres: 84243 + 3.1 preparation

http://people.na.infn.it/~spardi/mon30.html

bucket21 Ready Ready Ready

bucket22 Ready Ready Ready

bucket23 Ready Ready Ready

bucket24 Ready Ready Ready

bucket25 Ready Ready Ready In

preparation
20 bucket26 4s:
Al 4s: 189880.4 +
13.1

4S_offres: 17952.6 + 3.6

4S_scan: 38.0 +
0.4

2021-06-08 Belle Il
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VALUTARE ATTIVITA’ DEL SITO Belle I

Attraverso dei tools di monitoraggio € possibile valutare se il nostro sito sta lavorando
bene o se ci sono delle problematiche.

L'analisi puo essere fatta a diversi livelli di profondita

Nelle prossime slide sono raccolti alcuni screen shoot per una valutazione preliminare.

2021-06-08 Belle Il 18




PilotTrend:LCG.CNAF.it

PilotTrend:LCG. Napoh it

PilotTrend:LCG.Pisa.it

PilotTrend:LCG.Torino.it

PilotTrend:LCG.Cosenza.it

IREEERE

3 &8 8 8 § 8§ %

PilotTrend:LCG.Roma3.it PilotTrend:LCG.Frascal

PilotTrend:LCG.Legnaro.it
—ome e  m

% e i T

1001900

: |.|ui babna i Il
: _ TR TR
LSRR - http://people.na.infn.it/~spardi/mon.html e _ |
http://people.na.infn.it/~spardi/mon7.html
http://people.na.infn.it/~spardi/mon30.html
s Job Trend:LCG.CNAF.it Job Trend:LCG.Napoli.it ; job Tren 13.0t o job Trend:LCG.Frascati.it Job Trend:LCG.Legnaro.it
wl = T oy % ~: - 3 o —— T T
s PilotTrend:All . oo i3 o sz onur Job Trend:All
- B =i g o E— Picco
§: raggiunto
B i N fino ad ora
. g oL ¥t e 35kJobs


http://people.na.infn.it/~spardi/mon.html
http://people.na.infn.it/~spardi/mon.html
http://people.na.infn.it/~spardi/mon.html

(] Meeting-Siti-Italiani-2021-12-0 X ‘ © Belle - DIRAC x | + ] X

« > C B O B ntips;//dirac.cckekjp:8443/DIRAC/ yp =

Q Come iniziare : DC Operations Experts... 0O Altri segnalibri

RAC

THE INTERWARE

& spardi@belle

[ Tools

3 Applications

=) BelleDIRAC E7 Dataset Searcher
& Help =] B2Monitoring Plot Display
& DIRAC £ B2Monitoring Plot Display User
State Loader
https://dirac.cckekjp:8443/DIRAC/# View

desktop spardi - @ | belle - BelIeKEK

o - . - > ? = 21:29
L Scrivi qui per esequire la ricerca i @ 14°C Nuvolesparse ~ @ [ 3 dx 1A 01/12/2021 &


https://dirac.cc.kek.jp:8443/DIRAC

DC-Meeting-17-11-2021 - Presc X HTML Frames X O Belle - DIRAC X o+ = X

e C @ O E] https://dirac.cc.kek.jp:8443/DIRAC/?view=desktop&theme=Crisp&url_state=0|BelleDIRAC.B2PlotDisplay.classes.B2PlotDisplay::0:0:1568:670:0:0,0,- 7% 1% © y =
Q Come iniziare : DC Operations Experts... O Altri segnalibri

£ B2Monitoring Plot Display @O0 ®

DownTime Raw Time Pilot Trend Pilot Submission JobStatus RawJobStatus Job Summary DDM Trend DDM Task Trend Production Progress
Central Systems
Primary SEs

SE occupancy check
Red color for more than 95.0%.
Primary SE

No high occupancy SE

Other SE

No high occupancy SE

Sites

DIRAC.MIPT.ru

"Short Pilot" has been observed since 2021-12-01 11:29 UTC (for 8 hours) (details).

Following JIRA tickets submitted: BIIDCO-4064 , BIIDCO-3894 , BIIDCO-3691 , BIIDCO-1816

From OperationStatus:

"Short Pilot" has been observed since 2021-11-29 01:28 UTC (for 6 hours) BIIDCO-4064 - Getting issue details... STATUS

"Failed Pilot" has been observed since 2021-10-10 10:13 UTC BIIDCO-3894 - Getting issue details... STATUS

"Failed Pilot" has been observed since 2021-10-08 23:13 UTC BIIDCO-3894 - Getting issue details... STATUS

16 Jul 2021 Short pilot BIIDCO-3691 - Getting issue details... STATUS

Health checker info. : "Aborted pilot jobs" has been found since 13:20:00 UTC on 2019/04/20. BIIDCO-1816 - Getting issue details... STATUS

Health checker info: "Short Pilot Jobs" has been found since 04:11UTC 2021/07/13 BIIDCO-3691 - Getting issue details... STATUS
ARC.MPPMU.de

"Pilot Submission Failure” has been observed since 2021-11-29 17:28 UTC (for 50 hours) (details).

Following JIRA tickets submitted: BIIDCO-3437 , BIIDCO-3404 , BIIDCO-3286 , BIIDCO-128

“ ~F
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All active tasks group by FabType All active tasks group by Campaign
(7 Days from 2021-11-24 to 2021-12-01) (7 Days from 2021-11-24 to 2021-12-01)

In questo momento:
Non c’e MC
Attivita dominata

10,000

® RawProcessing
e Data Merge
e Data Simming
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RAW Data distribution - Implementata a partire da Aprile EREEEE

Raw Data Centers

8 KEpData BNL Data
B W e
SITE 2019-2020 2021-2024

BNL - USA 100% 30%
CNAF - ltaly 0% 20%
DESY - Germany 0% 10%
\E KIT - Germany 0% 10%
,E IN2P3CC - France | 0% 15%
UVIC - Canada 0% 15%

we will distribute RAW data to other sites
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Raw Data Cycle Bollo I
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RAW Data collected so far Belle I

Volume per Country -

2021-06-06 00:00:00

= USA: 2.413PB
= [taly: 70TB
= Germany: 55TB
= France: 12TB

0B
03/16 03/24

— France — Germany — ltaly — USA
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CPU Pledged

e Pledged CPU in recupero. Migrazione HTCondorCE completata. leri
e stato settato DIRAC per arrivare fino a 6kHS06

ione HTCondorCE completata
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Spazio Disco in Italia: 1.2PB (+200 in installazione)

CNAF-TMP-SE
(13 Hours from 2021-06-02 08:22 to 2021-06-02 21:37 UTC)

700

09:00 10:00 11:00 12:00 1300 14:00 1500 16:00 17:00 18:00 19:00 20:00 21:00

Max: 650, Min: 650, Average: 650, Current: 650
Torino-TMP-SE
(165 Hours from 2021-05-27 00:21 to 2021-06-02 22:06 UTC)

25

TB

2021.05-28 2021-05-29 2021.05-30 2021.05-31 2021-06-01 2021-06-02

Max: 2.50, Min: 2.50, Average: 2.50, Current: 2.50

2021-06-08 wree 7o mue ma

Generated on 2021.06.-02 13:17:50 UTC

Napoli-TMP-SE
(13 Hours from 2021-06-02 08:39 to 2021-06-02 21:54 UTC)
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Storage Pledged Bollo I

e Storage al CNAF e a Napoli in sofferenza.
e 200TB a Torino da installare
e 200TB a Pisa da rivedere la configurazione

O 4 GGUS ticket aperti da molto tempo.
o  Contiene dati utenti e MC14

O Urgente definire una timeline.
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Esigenze per I’'anno prossimo

D

<O

Belle I

SITE

CNAF

Napoli+Cosenza
Pisa

Torino

TOTALE
Esigenze 2022

Da richiedere

CPU

27kHS06

13kHS06

8kHSO06 (4 da installare)
6kHS06

54kHS06

43kHS06

STORAGE

650TB

390TB

200TB da configurare
200TB da installare
1.440TB (1.040 Utilizzabile)
1.670TB

+230TB

TAPE

350TB (chiesto
estensione a 650TB)

650TB
450TB

Necessario?
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Proposta per il 2020 Belle I

e 130TB a Napoli su IBISCO
e 100TB CNAF

Occorrono rimpiazzi a Torino e a Pisa?
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Stabilita dei servizi Belle I

TAPE
STORAGE
CPU
Network

Esigenze Breve/Lungo Termine
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Overall activity in 2020 JFY

Normalized CPU usage by Country Running jobs by JobType
52 Weeks from Week 20 of 2020 to Week 20 of 2021 52 Weeks from Week 20 of 2020 to Week 20 of 2021 All Primary SEs
(52 Weeks from Week 14 of 2020 to Week 14 of 2021)
z UP TO 25kJobs
RUCIO .
Integration MC13 MC14

3. g
2 KEKCC Rergwal ) Skim Yser

M0 2020 JA 2020 Aug 2020 Sep 2020 Oct 020 Nov 2020 Dec 2020 Jan 2021 Fed 2021 Mar 2021 Agr 2021 May 2021 =l . . by =%
Max: 289, Min: 22.4, Average: 128, Current: 99.5 ° ¥ —— e
0 2020 pA 2020 Aug 2020 Sep 2020 Oct 2020 Nov 2020 Dec 2020 jan 2021 Fed 2021 Mar 2021 Apr 2021 May 2021
- e 2w wm 2% won ars ow aox i
- — dawim Aokl e gox Max: 25.6, Min: 2.12, Average: 10.9, Current: 7.62 Max: 8.37, Min: 1.21, Average: 6.97, Current: 8.37
DI 8 R 1% om ore O MCProduction T4I% @ DstaSkm 05% B lowfn o0o% e —
v Bn 0% B User 125% 8 Merge 01% B UserScout 00% Gemaratet on 2001 0467 04 80 37 %
s wivarure O RanPrecessing 10I% W OstaMerge 01% @ MCProductionTestdGad  0O%
: 8 wlum o B Rewsim 1% B Mergerest oon
B MCProductsonBGx0 07% W Test 00% B unknown oo%
Italian Share 13.1 Gonarated o 20710575 12 2201 UTE

(Goal =>12%)

* Several Major Upgrades: KEKCC Renewal, Migration of the Data Management System to RUCIO. New Accounting
System.

* More activity thanin 2019 JFY

* UPto 25 kjobsrunning

* ManyopportunisticCPU early 2020

* More than 7 PB datatransfer

* Disk usage of 6 PB out of 8 PB.
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SUMMARY Sol

TAPE
STORAGE
CPU
Network

Esigenze Breve/Lungo Termine
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2021-06-08

kHS06

Normalized CPU usage by Site
8 Weeks from Week 13 of 2021 to Week 22 of 2021

30

20

10

0

2021-04-04 2021-04-11 2021-04-18 2021-04-25 2021-05-02 2021-05-09 2021-05-16 2021-05-23 2021-05-3

Max: 43.2, Min: 0.27, Average: 17.7, Current: 1.76

B LCG.CNAF.it 52.7% M LCG.Pisa.it 13.5% @ LCG.Torino.it 2.1%
O LCG.Napoli.it 27.2% M LCG.Frascati.it 3.9% 0O LCG.Legnaro.it 0.7%

41
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Test Tape System 2020
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Belle I

Peak

MIGRATION
Av. Throughput

Peak

STAGING+TRANSFER

Test Average

/ : Real Time Real Time Throughput
DESY |Feb 4.8 Gbps/10 Gbps 200MB/s 130-200MB/s 137MB/s 137MB/s
DESY |June 4.8 Gbps/19 Gbps 1000MB/s 446MB/s 840MB/s 260MB/s
BNL | April 4.8 Gbps/14 Gbps 900MB/s 834MB/s 1.3GB/s 460MB/s
KIT April 4.8 Gbps/17 Gbps 805MB/s 418MB/s 1.16GB/s 626MB/s
CNAF | May 4.8 Gbps/15 Gbps 670MB/s 463MB/s 1.24GB/s 781MB/s
ic une ps ps
IN2P3 | July 4.8 Gbps/16 Gbps / 430MB/s 925MB/s 670MB/s
IN2P3 | July Only Staging 1.5GB/s 521MB/s
IN2P3 | July Only Staging 1.02GB/s 835MB/s
2021-06-08 Belle Il 42




TAPE al CNAF (Stima)

Considerando la velocita media di migrazione su tape
misurata durante i test (463MB/s)

TAPE at CNAF 555 Days to Migrate
9,00
7,93
8,00 198,2
200

7,00

& >4 150 135,8
@ " i
S 5,00 4,71 > 117,7
- Q
2 400 ®
a b 100
& 3,06 80,9 76,5

3,00

2,00 1,62 50

27,1
20,1 L
1,00 0,40 0,54 I .
— [ | [ | 0 ]
2021 2022 2023 2024 2025 2026 2027 2021 2022 2023 2024 2025 2026 2027
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Perche abbiamo chiesto incrementare a 650TB il tape per il 2021/22? EREEEY

Due questioni principali potranno incidere sul totale dello spazio TAPE necessario al CNAF
rispetto alla stima:

e HLT: U'High Level Trigger potrebbe non avere le prestazioni attese, il che fa si chelil
volume dei dati attesi sia maggiore del previsto.
e Ritardi su altri RAW-DC:

o UVlc deve ancora implementare la facility per conservare i RAW Data
BNL gets 30 / (30+20+15+10+10) = 35.3%

CNAF gets 20 / (30+20+15+10+10) = 23.5%

IN2P3CC gets 15 / (30+20+15+10+10) = 17.6%

DESY gets 10 / (30+20+15+10+10) = 11.8%

KIT gets 10 / (30+20+15+10+10) = 11.8%

o O O O O
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SCENARIO PER LO STAGING

Assumendo piu di un reprocessing nel 2021/2022, 1 reprocessing nel 2023 e un

reprocessing ogni due anni successivamente.

Data to Stage

Days to stage all files

9 140
. 7,93
. 117,65
7
100
6
i 80,63
5 471 o B0 69,85
] > ”
o <
4 Q %o
3,24 3,06 48,02 45,43
3
40
2
L 080 109 ;] — 16,11
N ,m N
2021 2022 2023 2024 2025 2026 2027 2021 2022 2023 2024 2025 2026 2027
Considerando 781MB/s
2021-06-08 Belle Il 45




SPAZIO DISCO TOTALE PER L'ITALIA

DISK - Italy
14,00 12,96
12,00
10,00 9,64
" 7,98
5 8,00
7]
2
@ 6,00 5,51
(-9
4,00 3,31
1,54
2’00 1’w I
sop — .
2021 2022 2023 2024 2025 2026 2027
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COSA MISURIAMO 0GGlI
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RAW DATA IN ARRIVO: Picco 4TB/Day W

Successful transfers volume (destination)

4578
RAW DATACENTER  [= = i
S, |
4078 STORING ON |
TAPE
|
35TB File life cycle :
. Y MIGRATION
ONLINE I o _)3 e e gl L
Store in 1 S Disk p Cache ‘—@TAI £
TAPE STAGING
3078 1 1
o o
T 1
Purge 3 S8
che g =8 |
i NEARLINE? § 3 |
) % DATA
‘ Stagin . TRANSFER !
g I 1
20718
1578
1078
- I I I I I I I I I I I I I I | | I I
- i llll - II _ l=__HHNNR i II _1 I i

04/11 04/14 04117 04/20 04/23 04/26 04/29 05/02 05/05 05/08 05/11 05/14 05/17 05/20 05/23 05/26

03/18 03/21 03/24 03/27 03/30 04/02 04/05 04/08 05/29

CNAF-TMP-SE



RAW Data:Media di 700 Trasferimenti/Giorno - picco 7kTransfer

Successful transfers (source)

8K

7K §(€ RAW
ﬁ‘ \g Disk

STORING ON
. Tape TAPE
K File life cycle
ONLINE | {.‘,V—} TAPE MIGRATION
‘ 2o : Cahe STAGING :[A =
5K TAPE 1
bl
3l
Purge 3 £} 1
Eache )
NEARLIN $ 3
4K %
* Stagin
g |
3K
2K
. .II III = III-. II_ I-.II II I_ II--IIII.IIII I I IIIIII lII lIl [ | I u

03/18 03/21 03/24 03/27 03/30 04/02 04/05 04/08 04/11 04/14 04/17 04/20

BNL-TMP-SE — CNAF-TMP-SE KEK-TMP-SE

04/23 04/26 04/29 05/02 05/05 05/08 05/11 05/14 05/17

D
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05/20 05/23 05/26 05/29
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Tutte le attivita: 2kTransfer/al giorno, picco 44kTranfer {4V}
al CNAF —

Successful transfers (source)

03/06 03/09 03/12 03/15 03/18 03/21 03/24 03/27 03/30 04/02 04/05 04/08 04/11 04/14 04/17 04/20 04/23 04/26 04/29 05/02 05/05 05/08 05/11 05/14 05/17 05/20 05/23 05/26 05/29 06/(
BNL-DATA-SE — BNL-TMP-SE — CESNET-DATA-SE CESNET-TMP-SE CNAF-TMP-SE CYFRONET-DATA-SE CYFRONET-TMP-SE DESY-CALIB-SE DESY-DATA-SE DESY-TMP-SE Frascati-DATA-SE Frascati-TMP-SE Generic-BG1-SE Generic-BG2-SE HEPHY-DATA-SE HEPHY-TMP-SE
— IHEP-DATA-SE — IHEP-TMP-SE — IN2P3CC-DATA-SE — IN2P3CC-TMP-SE IPHC-DATA-SE IPHC-TMP-SE — KEK-DISK-DATA-SE KEK-DISK-TMP-SE KEK-Small-SE KEK-TMP-SE KISTI-DATA-SE KISTI-TMP-SE KIT-DATA-SE KIT-TMP-SE KMI-DATA-SE KMI-TMP-SE LAL-DATA-SE
— LAL-TMP-SE MPPMU-DATA-SE MPPMU-TMP-SE Melbourne-DATA-SE Melbourne-TMP-SE NTU-TMP-SE NTUCC-DATA-SE NTUCC-TMP-SE Napoli-DATA-SE Napoli-TMP-SE Pisa-DATA-SE Pisa-TMP-SE Roma3-TMP-SE SIGNET-DATA-SE SIGNET-TMP-SE — TAU-TMP-SE
— Torino-TMP-SE — ULAKBIM-DATA-SE — UVic-DATA-SE — UVic-TMP-SE
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TAPE - 61TB and 28Kfile -> 400TB around 183kfile Files IEEEE:

v Overview
Volume per Country Files per Country
80TB 30K
25K
60TB
20K
2021-05-30 00:00:00
L —Haly: 61.387TB
10K
2078
| | " ; |
. ] . T
03/08 03/16 03/24 04/01 04/08 04/16 04/23 05/01 05/08 05/16 05/24 03/08 03/16 03/24 04/01 04/08 04/16 04/23 05/01 05/08 05/16 05/24
Italy Italy
Volume per Country L Files per Country Last 24
curent v  percentage v curent v percentage v
- Italy 61.4TB 100% - ltaly

28561 100%




Stima CPU per Processing e Reprocessing - ltaly
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CPU for Processing and Reprocessing - Italy
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Stima CPU totali - Italy
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kHSO06

80

60
41,67

40
. I
0

2022 2023

CPU Total - Italy
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ITALIAN Infrastructure

Normalized CPU usage by Country
52 Weeks from Week 20 of 2020 to Week 20 of 2021

300

CNAF - RAW DC
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Torino oo

250
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kHS06

50

Frascati
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Running jobs per country - Last month

Running jobs by Country
30 Days from 2021-05-03 to 2021-06-02

Running jobs by Country
30 Days from 2021-05-03 to 2021-06-02
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CPU at CNAF

PilotTrend:LCG.CNAF.it

T ol e it o Linea di share in jobslot da aggiornare.
2500 - —— Deleted —8— Failed —&— Aborted
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Network per i RAW Data

Latenza KEK - CNAF 90ms
Trasferimenti FTS mostrano circa 120Mbit/s (15MB/s) per singolo file da 2.5GB
Network Data Challenge ha dimostrato di poter raggiungere picchi di 20Gbp/s con trasferimenti concorrenti.

Nelle attivita di replica dei RAW Data si stima di raggiungere picchi intorno ai 10/12Gbps o anche superiori
con file da 5GB (target size per i RAW Data) con un pattern a burst.

La media su base mensile < 100Mbit/s - (1TB/giorno) per il 2021/2022 che crescera verso <1Gbit/s nel
2027 ma con burst sempre piu consistenti.
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Breve Termine: Richieste 2022 Belle I

TAPE - OK. Revisione a fine 2021 dello spazio occupato.

DISCO +270TB vorremmo aggiungere presso il CNAF (attualmente abbiamo 1.4PB in italia
dobbiamo arrivare a 1.67 )

CPU - OK per il 2022 in previsione del long shutdown. Ulteriori richieste verranno fatte nel
2023

Qualcosa per il renew?
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30 Giorni traffico RAW Data al CNAF( bin da 1h) QB'%

Successful transfers volume (destination)
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Analisi puntuale

Da un analisi puntuale dei job FTS attuali abbiamo osservato:

Latenza KEK - CNAF 90ms

In ogni trasferimento misuriamo 120Mbit/s (15MB/s) per singolo file da 2.5GB
Trasferimenti popolari su FTS con throughput da 5Gbps sono del tipo:

25 File da 2.5GB processati in circa 100s.
50 File da 2.5GB processati in circa 200s.

Job FTS di dimensioni superiori (anche oltre gli 80files) e la sovrapposizione di job FTS ha
fatto si che osservassimo picchi istantanei superiori ai 15Gbps
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Utilizzo attuale della rete del CNAF
(incluse tutte le attivita RAW data copy, MC, analisi)

Analisi su finestre temporali di 10min nell’arco dell’ultimo mese:

- 95th percentile: 827Mbit/s - il 95% del tempo si € utilizzata la rete sotto il 1Gbit/s

- Throughput Medio: 136 Mbit/s

- Picco: 6Gbit/s (N.B. sempre nella finestra dei 10 min, picchi istantanei osservati anche superiori 15Gbps)
- 95th percentile = 13% Picco

- Throughput medio = 16% del 95th

95th percentile utilizzo totale rete CNAF
7000

6000

Mbitfs

1000

.......
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Utilizzo futuro della rete del CNAF
(incluse tutte le attivita RAW data copy, MC, analisi)

Per il 2021/2022 ci si aspetta un andamento simile, o non drammaticamente diverso.
A partire dal 2023 sulla stessa analisi (finetre da 10min) ci aspettiamo:

® Picchi piu alti dovuti all’effetto dovuti all'incremento del numero del numero di file di
RAW-data da trasferire e della loro dimensione.

e Incremento del throughput medio dovuto all'aumento dei dati da trasferire.

e Incremento del 95th percentile.

® Picchiistantanei potrebbero tendere al massimo ottenuto in fase di test 20Gbps
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TAPE, DISCO, e CPU previste, e ipotesi speculativa sull’'andamento dei rate Belle II
2022 2023 2024 2025 2026 2027
TAPE Totale(PB) 0,54 1,62 3,06 4,71 5,43 7,93
#Files per i RAW Data 250k <600k <1.5M <2M <2.5M <3.5M
#Trasf/Day RAW average <1k 2k 2.5k 2.7k 2k 2.5k
#Trasf/Day RAW Peaks 40k 80k 100k 100k 80k 100k
DISCO Tot (PB) 1,54 3,31 5,51 7,89 9,64 12,96
CPU Totali- kHS06 41 79.3 78.6 103 101 166
Job Running Totali 4kJ 8kJ 8kJ 10kJ 10kJ 16kJ
Net IN Raw (Gbps) Picco nei 6Gbps 10Gbps 12Gbps 15Gbps 12Gbps 18Gbps
10min al CNAF
Net IN (Gbps) av totale ITA 0,34 1,07 1,34 1,69 1,33 2,63

Net out (Gbps) av totale ITA 0,25 0,53 0,57 0,84 0,91 1,44
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Formato dati Belle I

Moltissimi dati sia di stima che di monitoraggio/accounting raccolti.

Serve un formato specifico?
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95th percentile dell’'uso attivo della rete al CNAF per la copia dei RAW Dat

Un analisi statistica nel periodo di utilizzo effettivo, svolta su finestre temporali da 10min mostra che:
Nel 95% del tempo di utilizzo la banda effettiva si e tenuta al di sotto i 3.5Gbps con una media di
900Mbit/s e picchi di 6Gbps.

Fino al 2022 ci aspettiamo un comportamento statisticamente simile

95° percentile dell'uso attivo
7000
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Mbit/s
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MBit/s

95th Percentile uso rete CNAF per la copia dei RAW Data

Negli ultimi 30 giorni la banda utilizzata per trasferire la seconda copia dei RAW Data e
rimasta per il 95th del tempo sotto i 147Mbit/s. (analisi su finestre temporali di 10min)
Media 64Mbit/s

95° percentile uso rete per copia RAW Data

7.000
6.000
5.000
4.000
3.000
2.000
1.000
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Pilot Trend - last 30 days
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SuperKEKB/BeIIe Il experiment

Next generation B-factory experiment to search for physics beyond Standard Model.

- Aiming 30 times instantaneous luminosity and 50 times integrated luminosity
compared with KEKB/Belle experiment

- Luminosity world record on last June!
https://www.kek.jp/en/newsroom/2020/06/26/1400/

- 0(100 PB) storage and O(1000k HepSpec) required at the end of data taking

—L_, Before IR upgrade || —Int. Lumincsity

—L__ After IR upgrade 60

Peak luminosity [x10%® cm?s]

0 (Tuning) 1
20191 2021/1  2023/11 20251 2027/1 20291 203111
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Disk Storage estimation

Storage resource estimation including disk for RAW Data. Storage for MC production and analysis, and storage
for miniDST and uDST data will be shared among the different countries according to the PhD count.

45
40
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v
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Disk Storage Estimation (PB)
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2024
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Belle Il Computing Model

D
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Belle I
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Test Tape System 2020
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Belle I

Peak

MIGRATION
Av. Throughput

Peak

STAGING+TRANSFER

Test Average

/ : Real Time Real Time Throughput

DESY |Feb 4.8 Gbps/10 Gbps 200MB/s 130-200MB/s 137MB/s 137MB/s
DESY |June 4.8 Gbps/19 Gbps 1000MB/s 446MB/s 840MB/s 260MB/s
BNL | April 4.8 Gbps/14 Gbps 900MB/s 834MB/s 1.3GB/s 460MB/s
KIT April 4.8 Gbps/17 Gbps 805MB/s 418MB/s 1.16GB/s 626MB/s
KIT 1G | June 4.8 Gbps/25 Gbps 676MB/s 370MB/s 1.01GB/s 691MB/s
CNAF | May 4.8 Gbps/15 Gbps 670MB/s 463MB/s 1.24GB/s 781MB/s
UVic |June 4.8 Gbps/19 Gbps N/A N/A N/A N/A

IN2P3 | July 4.8 Gbps/16 Gbps / 430MB/s 925MB/s 670MB/s
IN2P3 | July Only Staging 1.5GB/s 521MB/s
IN2P3 | July Only Staging 1.02GB/s 835MB/s

2021-06-08 Belle Il 71




D

<o
RAW Data Dlstrlbutlon started in April Bello I

Volume per Country

*CNAF e stato Raw Data Center pilota,
taly: 57.2 TB (2.32%) iniziando a ricevere i data a Marzo.
eAttualmente in funzione BNL, CNAF, KIT,
DESY and IN2PCC

*UVIc setup in preparazione

Picchi di 8TB/day -Wl"!'"|||I""Iﬁll!!li:||!
Negli ultimi 90g R :

- USA 2.357 PB
- ltaly 5727TB
== Germany 47178
== France 583 TB

7518
some
oes | -llllll I II - |
wzs o o s os0 o3 ot osn  ovm  oszs
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Production System Belle I

Definition

+ MC prod / data process 5 -Production
* Type (BB, 7 7, cchar..) — PS -Distribution
+ # of events -Merge

+ software version
« etc..

Production manager (human)
- Define “Production”

P Job creation request oy 0
w ke MMWSS Ll

<——>| Production Management |

P
Belle | Distributed data management | Fabrication || Transformation i
DIRAC Request transfer
- Gather outputs to major storage - Define jobs
(and distribute over the world) - Reschedule failed job
- Check status of storages — . Verif tout fil
- Define “Transfers” | B2Monitoring | RARSSRRCIES
DIRAC Request management |<-'// R | Workload Management

Data management |

- Submit job on site
g g g g - Record job status etc

Resource Prlmary SE Output SE Computing site @
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Major upgrade of Computing Infrastructure

Migrazione di tutti CREAM-CE verso HTCondorCE/ARC-CE
Migrazione del sistema di Data Management a RUCIO
Migrazione dell'accouting da SRM Space Token a JSON File
Migrazione DIRAC 7.0 con Pilot3

Setup /CVMFS/belle.kek.jp
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Computing Frontend

Computing Frontend

Requisiti perijob
2GB RAM per core

10GB local disk space / job

= HTCondorCE = DIRAC = ARC-CE
= VCYCLE = CREAM = SSH
= Cloud-Scheduler = 0SG
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Cloud Resources

Due tecnologie principali
CloudScheduler by UVic

VCYCLE con setup a Napoli
soluzione adottata in HNSciCloud e
nel Jennifer2 project:

EGI Federation Cloud

LAL, LPNHE, Napoli, in fase di studio
Iutilizzo di INFN-Cloud

recas-vcycle01.na.infn.it

Virtual Server
VCYCLE VM FACTORY soeallh
SERVICE or all the

services ez s
* 4 cores ' = '
* 8GB Ram .
https://recas-vcycleOl.na.infn.it:8443
= * 50GB HD
HTTP CONTEXTUALIZATION
ENDPOINT

https://recas-veycleOl.na.infn.it:443

HTTP ENDPOINT FOR
LOGGING

KEK DIRAC SERVER @
- ®

o

GRIDPP DIRAC SERVER @
- (X

-IZR\ ‘\ §)
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Storage Technologies

Number of enpoints per technolo, Total disk space per technology (PB) . - .
Z ’ N ' ,,o . Protocolli utilizzati
7 ’ e SRM
e gsiftp
e davs

Ready SRMLess Storage

1,0

11

= dCache = DPM =STORM = DYNAFED mdCache = DPM =STORM = DYNAFED
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Migration to RUCIO

e Distributed Data Management (DDM) parte della estensione BelleDirac :
o  Original design by PNNL group respecting Dirac paradigms, good for Belle Il customisation but all
development effort must come from Belle Il

_DistributedDataManagement\ RequestManagement
Transfer Regfliest P B aaraaaE : [ FRecManadar

—>[ DataOperation P q g
Defina trafjsfer

|StorngaElamsntStatus «——» StorageElementStatus ci stination)

DataOp i DalatianE : ,/"

4/

Fabrication

Transformation

W
orkloadManagement | RequestExecution

AN

/ \\Begister LFN

N

‘ Deletloﬁ /S/— Storage Accounting DataManagemgy{f _ :
K g - P 562 — @
@ eI y—
/1000 flles/block S .
W ﬁ—‘ g ﬂ - Execute transfer X ,//'/'i:;ansfer tasks Agent
- Monitoring - &

/ = FTS &7 ‘Service
Output SE 4— == —— - Retry Fxternal servce

2021-06-08 Belle Il 78




D

o

Migration to RUCIO

® One of the most important changes is the introduction of a new component
B2RucioDataManagement that provides the same API as the old DDM but interacts

with Rucio in the background \

Monitoring |«——{  Rucio — B2RucioDataManagement —

e Monitoring | \\ I File Catalogue Plugin

Transformation | Unchanged API ; m

WorkloadManagement I  — — g, i J Rucio File Catal ue
‘RUCIO || - oem —

/" Check SF health
/" Storage Accounting

v Deletlo” |

. -Sltes ﬁ » g 4 / //' oo Pfimary SEs
1 e

yer Qutput SE "i':fl{'” \

4000 files/block

3 g / ; u - Execute transfer ; ""frarsfar tasks usnt
[ cnly ¥ - Monitoring =~ IEFEN. Service
Output SE & — — — ° Retry External service

Overview of the new BelleDirac DDM

o
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Network Infrastructure /O

Belle I
100G Global Ring LHCONE L3 VPN LHCOPN Optical
runned by SINET Connecting all the major infrastructure that can

Data Centres be used without

New York - jeopardizing resources
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One-way Latency and Packet Loss (JP-KEK-CRC-02 - US)
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One-way Latency and Packet Loss (JP-KEK-CRC-02 - CH)
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* One-way Latency and Packet Loss (JP-KEK-CRC-02 - Asia)
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= One-way Latency and Packet Loss (JP-KEK-CRC-02 - IT)
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One-way Latency and Packet Loss (JP-KEK-CRC-02 - CA)
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One-way Latency and Packet Loss (JP-KEK-CRC-02 - DE)

100ms e I LA TR i AT s el st et i it e Nt 0.00400

ol 0.00200
> Oms g
3 o &
8 8
2 soms o
- g
— 00020 &

150ms -0.0040

2000 00:00 0400 08:00 1200 16:00

rev-owdelay-median Max: 105 ms Avg: 83.7 ms
loss Max: 0.00316 Avg: 0.00004€

== owdelay-median Max: 95.4 ms Avg: 86.3 ms
revloss Max: 0.00333 Avg: 0.0000164

-~ One-way Latency and Packet Loss (JP-KEK-CRC-02 - RU)
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~ One-way Latency and Packet Loss (JP-KEK-CRC-02 - ES)
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One-way Latency and Packet Loss (JP-KEK-CRC-02 - UK)
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One-way Latency and Packet Loss (JP-KEK-CRC-02 - FR)
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% One-way Latency and Packet Loss (JP-KEK-CRC-02 - NorduNet)
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2 One-way Latency and Packet Loss (JP-KEK-CRC-02 - Eastern Europe)
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Sources: perfSONAR measurements are provided by Open Science Grid (0SG) and University of Chicago. Contacts: If you suspect a network problem and wish to follow up on it, please open a ticket with the appropriate support unit: For OSG sites please open a ticket with GOC; For WLCG sites please open a GGUS ticket to WLCG Network Throughput support.
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Conclusioni Belle II

Belle Il e in data taking a partire dal 2019.

Il nuovo schema di distribuzione della seconda copia dei RAW Data e stato
implementato con successo March 2021.

Contributo importante della comunita italiana sia dal punto di vista delle risorse
che del know-how.

Una serie di major upgrade sono stati completati aggiornando alcuni aspetti
chiave dell’infrastruttura di calcolo.

Numerose sfide da affrontare per i prossimi anni.
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New rucio developments Belle I

e Some workflows requested by Belle Il were not supported initially by Rucio and new
features were developed to serve them (e.g. chained subscriptions)

Export shares |
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indefinitely

Kept .
indefinitely

Schema explaining the principle of chained subscriptions

Belle Il non-KEK
RAW Data Centres

2021-06-08 Belle Il 84




Peak (Gbps)  Average (Gbps) :)T‘:;’ PerDaVE it Connection | Peak/Site Connea.'é;’:;:gc't’( Site :g:‘;?g;:‘";:;'s
KEK-BNL 35.0 15:5 167 200 |18% 8% x4
KEK-CNAF 20.0 15.0 162 200 (10% 8% x3.8
KEK-DESY 16.0 10.0 108 100 (16% 10% X 2.5
KEK-IN2P3 157 14.7 158 100 |16% 15% X3 T
KEK-KIT 20.0 13.0 140 100 [20% 13% %33
KEK-UVIC 14.0 10.0 108 100 |14% 10% X255
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