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Belle Il Collaboration

26 Countries/regions
123 Institutes

1.075 Researches




Belle Il Numbers

» Data must be distributed and analyzed by
» Integrated luminosity expected by the end of the > 1000 collaborators around the world.
experiment: 50 ab™

Space Occupancy (PB)
» Estimated size of the dataset collected by the w Disk m Tape
experiment is ~ O(10) PBl/year. 200
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B data management challenge.
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Belle Il Status and Plans Belle I

e More than 2PB of RAW Data Collected so far, since 2019
® Currently we are in Long Shutdown for upgrade
e Data taking will start again in the last quarter of 2023

Total Size of Raw Data ROOT Files by Experiment Total Size of Raw Data ROOT Files by Run Period
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RAW Data distribution
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Raw Data Centers

B WS e

we will distribute RAW data to other sites

We have gradually implemented the full RAW Data
distribution schema, starting to distribute them since
2021 JFY according with the following table

SITE 2019-2020 2021-2024
BNL - USA 100% 30%
CNAF - ltaly 0% 20%
DESY - Germany 0% 10%

KIT - Germany

0%

10%

IN2P3CC - France

0%

15%

UVIC - Canada

0%

15%
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Belle Il Network ElE
100G Global Ring ~ LHCOPN Optical LHCONE L3 VPN
runned by SINET infrastructure that can Connecting all the major

be used without

Data Centres

jeopardizing resources
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DIRAC Framework and Grid services
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Production Infrastructure
11 DIRAC servers + 4 DB servers + 2 Web servers (KEK)

Test Infrastructure at BNL
Certification: validation of new BelleDIRAC releases.
Migration Infrastructure: test of base DIRAC upgrades.

Other Grid Services

FTS - File transfers

AMGA - Metadata Catalog

VOMS - Authorization

CVMFS - Software (basf2) and DIRAC + BelleDIRAC distribution
GGUS - Issue tracking

GOCDB - Downtime Information from sites
VCYCLE/CloudScheduler/TARDIS - For Cloud.
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The Data Management System : RUCIO Belle I

Rucio is a highly-scalable, policy-driven data management system.

Originally built for ATLAS, Rucio has been interfaced, initially with BelleDIRAC, then DIRAC and is now
responsible of the Data Management part for Belle II:

* As Distributed Data Management System

* As File Catalog

* Rucio Client

Gradually enabled more and more features from Rucio.

In evaluation the usage of Rucio as metadata service (see also presentation at the Rucio workshop
https://indico.cern.ch/event/1185600/contributions/5120132/ )



https://indico.cern.ch/event/1185600/contributions/5120132/
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Distributed Computing Infrastructure as of 2022 ==t

Storage Elements (SEs)

® 29 storages Storage Space (PB)
® 5 tape systems Disk 15.5
Computing elements (CEs) Tape 12.4

® 56 ssites registered in DIRAC CPU kKHS06 Job slots
o  30sites Providing Pledged CPUs
o 16 Sites Pledged+Opportunistic

Pledged CPU 466 32 kJS

© 10 Sites Opportunistic Only Opportunistic CPU (Maximum) 385 32 kJS

TOTAL 852 64 kJS
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Network Overview Belle I

Network Speed Frequency

Network #Sites = More than 80% of kHS06 s
Running on LHCONE ‘;‘5’;
LHCONE 48% | More than 90% of Storage on 0%
LHCONE 0%
GenerallP 52% 15%
10%
— . £
<=2 Gbps 10 Gbps to 80 Gbps 100 Gbps > 100Gbps
20Gbps
IPv6 deployment #Sites 11.3 PB reachable via Highlight
IPv6 over of 15.5 PB e KEK 80Gbps on LHCONE
Storage Dual Stack 38% e BNL going to 300TB will
WorkerNode Dual 13% increase up to 800 Gbps
Stack and 1.2Tbps

e CNAF and KIT 200Gbps

10
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Belle Il Status Belle I

Running jObS by JObType Volume per Campaign
38 Weeks from Week 52 of 2021 to Week 39 of 2022

35 4

30

15

10

Jan 2022 Feb 2022  Mar 2022 Apr 2022 May 2022 Jun 2022 Jul 2022 Aug 2022 Sep 2022

Max: 38.6, Min: 0.00, Average: 20.2, Current: 4.91

O MCProduction 70.0% @ MCSkim 10% @ Merge 0.1% M Test 0.0% T " 1 " Byl
@ User 22.0% M MCProductionBGx0 0.4% M DataMerge 0.0% M@ unknown 0.0% T : i &
O RawProcessing 6.3% DataSkim 0.2% M UserScout 0.0% = SimM1drd.dxl ==

Generated on 2022-10-07 07:14:19 UTC

More that 38kJobs Running concurrently over the
distributed infrastructure. MC dominant.




Statistics from Rucio Monitoring in the last 12 months

Third Party Copy transfers.

Successful transfers volume (destination)
150 TB

Average: 23TB/day

100 TB | “

\ \
50TB |

‘|
M‘I | |l|
0GB M

‘ |
H | julk KAl b ‘

\-‘.‘m i 1 A MRS e 1)1 1111 .‘,‘u‘ ‘ “.\: il

01/01 04/01 07/01 10/01

== Australia-TMP-SE == BNL-CALIB-SE == BNL-DATA-SE == BNL-TAPE-SE
BNL-TMP-SE CESNET-DATA-SE CESNET-TMP-SE CNAF-DATA-SE
CNAF-TAPE-SE == CNAF-TMP-SE CYFRONET-DATA-SE
CYFRONET-TMP-SE DESY-CALIB-SE DESY-DATA-SE
DESY-TMP-SE == Frascati-DATA-SE == Generic-BG1-SE == Generic-BG2-SE

DESY-TAPE-SE

400K

300K

200K
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Successful transfers (destination)

( [ !
TR R

Ml it il L 1

07/01 10/01

Australia-TMP-SE == BNL-CALIB-SE == BNL-DATA-SE == BNL-TAPE-SE
BNL-TMP-SE CESNET-DATA-SE CESNET-TMP-SE CNAF-DATA-SE
CNAF-TAPE-SE == CNAF-TMP-SE CYFRONET-DATA-SE
CYFRONET-TMP-SE DESY-CALIB-SE DESY-DATA-SE DESY-TAPE-SE
DESY-TMP-SE == Frascati-DATA-SE == Generic-BG1-SE == Generic-BG2-SE

04/01



Data Analysis and Data production Throughput

From a global statistics we have
roughly

>95% on LAN
<5% over WAN

Around 10TB/Day of global WAN
Traffic

Throughput by Channel
53 Weeks from Week 43 of 2021 to Week 44 of 2022

MB/s

 |Average: 216T
= m

Max: 4,304, Min: 581, Average: 2,572, Current: 581

B BNL-DATA-SE -> OSG.BNL.us

B SIGNET-DATA-SE -> ARC.SIGNET .si
@ DESY-DATA-SE -> LCG.DESY.de

B KEK-DISK-DATA-SE -> LCG.KEK2. jp
B KIT-DATA-SE -> LCG.KIT.de

B BNL-TMP-SE -> OSG.BNL.us

B UVic-DATA-SE -> DIRAC.UVic-local.ca
[0 CNAF-DATA-SE -> LCG.CNAF.it

... plus 2923 more

Generated on 2022-11-04 10:38:13 UTC



D

o

Expected Traffic in near term Belle I

From the latest resource estimation data sheet.
(Values for 2023 bit biased by duration of LS1, RAW data production may restart latest
quarter of 2023)

2022 2023 2024
Estimated Mean 39 TB/day 52TB/day 67TB/day
Estimated Peak 190TB/day 260TB/day 339TB/day
Measured Mean >33TB/day
Measured Peak >110 TB/day

14




Belle I

DAVS Third-party copy

FTS SERVER fts.usatlas.bnl.gov
Mon Nov 7 12:30:38 CET 2022 - 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
DESTINATION

_hnmwnmu

Pt Pt
NISHEDS
ACHE FINISHED]FINISHED
TS Pull Pull ull [Pull
Pall FINISHED [Pall FINISHED [Palt FINISHED. all FINISHED lPall FINISHED [Pl FINISHED. W FINISHED Jbull FINISHED ull FINISHED Pull FinisHED gl e e N el Pl
U-TALP. Pull
FivisuED]FNG
sh
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e e T
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o
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Migration to DAVS for data access

Throughput by Protocol
Total data transfered by Protocol

52 Weeks from Week 43 of 2021 to Week 43 of 2022
13 Weeks from Week 39 of 2022 to Week 52 of 2022

@ davs 6685495530515280.0
B root 434967909313639.0
@ srm  187870503485361.0
B gsiftp  29218565925316.0

GB/s

oAh‘lJov 2021 Dec 2021 Jan 2022 Feb 2022 Mar 2022 Apr 2022 May 2022 jun 2022 Jul 2022 Aug 2022 Sep 2022 Oct 2022
Max: 3.44, Min: 0.60, Average: 2.39, Current: 2.14

@ davs 58.1% @ srm 29.6% @ root 92% M gsiftp 3.0% . .

Generated on 2022-11-03 21:37:11 UTC DAVS VS (SR M+gS|ftp)/gr|dft p/r‘oot Generated on 2022-11-03 21:31:40 UTC

in the last 3 months
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Migration to DAVS for data transfer i

Ongoing activity for the extensive usage of davs protocol for data access and
Third-Party-Copy (TPC) in substitution of srm+gsiftp.

Successful ransfers (so rce)
200K
N l
- |-|-| .
120K
. I .
= 5~
N = B | L [ .
(] — — -
= - L. = - |i==] =
— = . s N S _—
caran carat osron ooroz 09/03 09/08 09/05 00106 0o/07 ooros 09709 oor10 oo oor 2 oon3 ooa o913 oone 007 oor1s 09/19 09720 09721 oor22 09723 oor2a 00725 osr26
— Australie TMP.SE == BNLCALIB-SE m— BNLDATASE — BNLTAPESE — BNLTMP.SE — CESNETDATASE — CESNETTMP.SE — CNAFDATASE — CNAFTAPESE — CNAFTMP.SE — CYFRONETDATA-SE MP.SE  DESY.DATASE  DESY.TAPESE — DESY.TMPSE — FrascatiDATASE m FrascatiTMP.SE m HEPHY.DATASE — HEPHY.TMP.SE — IHEP.DATASE m—m IHEPTMP.SE
== IN2P3CC-DATA-SE == IN2P3CC-TAPE-SE == IN2P3CC-TMP-SE IPHC-DATA-SE == IPHC-TMP-SE == KEK-DISK-DATA-SE == KEK-DISK-TMP-SE KEK-TMP-SE KISTI-DA’ KISTETMP-SE KIT-DAT = KIT-TAPE-SE == FTMP-SE == KMI-TMP-SE == LAL-DATA-SE == LAL-TMP-SE SE == MPPMU-TMP-SE NDU-TMP-SE NTU-TMP-SE NTUCC-DATA-SE
Nepoll DATASE — NapoliTMPSE  PleaTMP.SE  Roma3TMP.SE  SIGNETDATASE  SIGNETTMP.SE m- Torino-DATASE mm Torino-TMP.SE m= ULAKEIMDATASE m= ULAKBINCTMP.SE — UVICDATASE mm UVICTMP.SE
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Token Based Authentication Belle I
Following WLCG and OSG agenda, Belle Il is working to (D
supports token based authentication in substitution of the Grid Belle I
Security Infrastructure (GSI) I
e Indigo IAM service in place at CNAF for early tests 2 spo
® Pre-production and Development IAM services in place at ————
K E K . Forgot your password?
e Token Based Authentication ongoing vs a selected set of .
Computing Elements and Storage Elements without DIRAC

Your institutional account

e Tests the full workflow with DIRAC after the upgrading to
the future versions

18
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Token Testbed Belle I

Resources tested with CNAF IAM Service

e HTCondor-CE: CNAF, BNL, DESY, Napoli, IN2P3CC, KIT, Roma3

o  Test: condor submission

e Storage Elements: CNAF (STORM), IN2P3CC (dCache)

o  Test: full set of Is, mkdir, copy, delete with both null and production role implemented via optional group
Resources in testing at KEK

® FTS Server
e KEK storage server based on STORM
e KEK cluster under ARC-CE

19




om September 12, 2022
A 2 000 - o
pollers hosts

Monitoring > Resources Status COMPUTING ELEMENT - CONDOR PING TEST WITH TOKEN AUTHENTICATION

* New filter v = O\ host_group:condor_ce_token X
L C 1] Il Rows per page 30 ~ 1-6 of 6
D v E S 5 Status P : Resource 5 Parent 5 N 5 A S G E Duration 5 Tries 5 Last check : Information 5 State
D UP h cccondorce03.in2p3.fr il 1h 18m 1/3 (H) 14m 10s OK - condor_ping to cccondorce03.in...
O UP h bgk01.sdcc.bnl.gov il 1h 18m 1/3 (H) 14m 10s OK - condor_ping to bgk01.sdcc.bnl....
D UP h pps-token-htcondor-ce.gridka.de ih 1h 18m 1/3 (H) 1m 5s OK - condor_ping to pps-token-htcon...
O UP h condor-02.roma3.infn.it ih 1h 23m 1/3 (H) 14m 10s OK - condor_ping to condor-02.roma...
D UP h ce07-htc.cr.cnaf.infn.it 18 1h 46m 1/3 (H) 14m 10s OK - condor_ping to ce07-htc.cr.cnaf...
[:[ UpP h htc-belle-ce02.na.infn.it ih 5d 20h 1/3 (H) 14m 10s OK - condor_ping to htc-belle-ce02.n...

A = 0 @ o o o . @ @ @ o September 12, 2022 e
pollers hosts services 6:17 AM

Monierng > Resolrose Sitis STORAGE ELEMENT - LS VIA DAVS WITH TOKEN AUTHENTICATION

Q New filter v it O\ host_group:storage_token X
oo cnun Il Rowsperpage 30 ¥ 1-2 of 2
D v is ! Status N ! Resource ! Parent IN iA iG ¢ Duration { Tries ! Last check ¢ Information ! State
D UP h ccdcacli303.in2p3.fr ih 5m 29s 1/3 (H) 29s monitor\nTPC\ngfal-Is davs://ccdcacli303.in...

D UP h xfer-archive.cr.cnaf.infn.it ih 11m 14s 113 (H) 3m 54s €0003\nmonitor\nTPC\nDC\nddm_test\ngfal...
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Other ongoing activities Belle I

e Enabling Multicore jobs

® Integration of additional Rucio features into our workflow: Metadata
in Rucio, data popularity, user quota.

® Review of the scalability in the user analysis towards a x10 luminosity
scenario in 2026.

® Improving automatisation of production activities

e Migration to DIRAC 7.3 and to 8.0

21
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Conclusions Belle T

e Bellellis a large International collaboration.

e Data Processing and analysis is done over a distributed computing
infrastructure.

® 56 sites providing Computing and Storage resources, 6 of them are Raw Data
Centers

® Access to LHCONE for the largest sites.

e Continuous update of the computing infrastructure

e 2 PB of data has been collected so far, at the maximum luminosity we expect
to collect 10PB/year.

22
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Backup
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The Belle Il distributed computing model

|

—> Raw data
Raw data duplex. ’ s Dt

processing > mdst MC
Data Center dashed inputs for

=} cru
Disk
a‘, Tape

Raw data storage
and processing

Detector
>ﬁ

>

raw data storage
and (re)process

mdst storage

_MC production and
Physics analysis skim

O’ fe B [k s e

Local resource

user analysis,
(Ntuple IevelF
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Successful transfers volume (destination)
30TB
»w Traffic EU to KEK
Peak of 25TB/day corresponding to 2.3Gbps av per day
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== KEK-DEV-TMP-SE == KEK-DISK-DATA-SE == KEK-DISK-TMP-SE == KEK-RAW-SE == KEK-Small-SE == KEK-TAPE-SE
wa KEK-TMP-SE = KEK2-Archive-SE = KEK2-LOCAL-SE == KEK2-TMP-SE

Successful transfers volume (source)
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== CYFRONET-TMP-SE == DESY-CALIB-SE == DESY-DATA-SE == DESY-TAPE-SE == DESY-TMP-SE == Frascati-DATA-SE
Frascati-TMP-SE HEPHY-DATA-SE HEPHY-TMP-SE IHEP-DATA-SE wm |HEP-TMP-SE == IN2P3CC-DATA-SE

== [N2P3CC-TAPE-SE == IN2P3CC-TMP-SE == |[PHC-DATA-SE == |PHC-TMP-SE == KIT-DATA-SE == KIT-TAPE-SE == KIT-TMP-SE

w= [AL-DATASE == LAL-TMP-SE == MPPMU-DATA-SE MPPMU-TMP-SE Napoli-DATA-SE == Napoli-TMP-SE
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Successful transfers volume (destination)

2078

Trafflc KEK to EU '

Peak of 18TB/day corresponding to 1. 6dbps av per
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578 | b ' [y ,
l|' !' I, | PN |J ""J' .L’- [' | "I':'ﬂ,li1 'l i ‘ ;1
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wa CESNET-DATA-SE wm CESNET-TMP-SE == CNAF-DATA-SE == CNAF-TMP-SE == CYFRONET-DATA-SE == CYFRONET-TMP-SE

== DESY-CALIB-SE == DESY-DATA-SE = DESY-TMP-SE == Frascati-DATA-SE == HEPHY-DATA-SE == HEPHY-TMP-SE
IN2P3CC-DATA-SE - IN2P3CC-TMP-SE - IPHC-DATA-SE == IPHC-TMP-SE wm KIT-DATA-SE wm KIT-TAPE-SE wm KIT-TMP-SE

== [AL-DATASE == LAL-TMP-SE == MPPMU-DATASE == MPPMU-TMP-SE == Napoli-DATA-SE == Napoli-TMP-SE

= Pisa-DATA-SE == Pisa-TMP-SE == Roma3-TMP-SE - SIGNET-DATASE -~ SIGNET-TMP-SE == Torino-DATA-SE

Successful transfers volume (source)

2078
15TB
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Successful transfers volume (destination)

25TB

Traffic BNL to KEK
20TB

peak of 24TB/day corresponding to 2.2Gbps average
1sTHIEr day

1078 |

il
: L . “‘ it L .mﬂu M Hh‘\ Jl.ilm L. Lhu...l .‘ .L.JLJNLI.LJ.HJLI bolihe JLm

1/01 01/01 03/01 05/01 07/01 09/01

= KEK-DEV-TMP-SE == KEK-DISK-DATA-SE == KEK-DISK-TMP-SE == KEK-RAW-SE == KEK-Small-SE == KEK-TAPE-SE
== KEK-TMP-SE == KEK2-Archive-SE == KEK2-TMP-SE

Successful transfers volume (source)

25TB
2078
1578

1078
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11/01 01/01 03/01 05/01 07/01 09/01

== BNL-CALIB-SE == BNL-DATA-SE == BNL-TAPE-SE == BNL-TMP-SE

Successful transfers volume (destination)

an Traffic KEK to BNL
peak to 15TB/day corresponding to 1.3Gbps
it average per day
10TB
5TB
A L».,Auu.I]JHJmi lm.ll | ..ILhiLml. vh _Mlh-l WI‘UMJLMJM Im|h P Illu._ . JIJ‘

11/01 01/01 03/01 05/01 07/01 09/01
s BNL-CALIB-SE == BNL-DATA-SE == BNL-TMP-SE

Successful transfers volume (source)

20TB
15TB
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Successful transfers volume (destination)

678

STBTraffic UVIc to KEK
peak of 5.5TB/day corresponding to 0,5Gbps average

“Bper day
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10/01 1 12/01 01/01 0201 03/01 04/01 05/01 06/01 07/01 08/01 09/01

wm KEK-DEV-TMP-SE we KEK-DISK-DATA-SE we KEK-DISK-TMP-SE = KEK-RAW-SE w= KEK-SmalFSE == KEK-TMP-SE m= KEK2-Archive-SE
== KEK2-TMP-SE

Successful transfers volume (source)
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5TB
478
3TB
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Successful transfers volume (destination)
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;s peak to 8.5TB/day corresponding to 0.8Gbps
average per day
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Successful transfers volume (source)
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w= KEK-DEV-TMP-SE wm KEK-DISK-DATA-SE wm KEK-DISK-TMP-SE == KEK-Small-SE == KEK-TMP-SE



Raw Data Distribution with Rucio

1 PB
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D
Global traffic to KEK in the last 12 month Belle I

Successful transfers volume per source (aggregation)

Inbound average 0.5Gbps. Peak per day 3.3Gbps
7#7 - Estimated: 0.6Gbps
Estimated peak: 3.2Gbps
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Successful transfers volume per destination (aggregation)
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Belle I

Outbound average Measured: 0,58Gbps.
Early Estimation: 0.5Gbps
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UP tp 70TB transferred in 1 day
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Inbound traffic BNL in the last 12 month

ssful transfers volume per activity (aggregation)

Belle II

Inbound average Measured: 0.23Gbps.

Early Estimation: 0.5Gbps
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Rucio monitoringsystem N

Successful transfers (activity)

#Transfer per activities in the last years
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https://monitoring.sdcc.bnl.gov/pub/grafana/d/belle2xfers/belle-ii-transfers-and-deletions?orgld=1




D
<o

Rucio monitoring system Belle I

#Data per activities in the lastyears
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Inbound traffic BNL in the last 12 month

Successful transfers volume per source (aggregation)
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Belle II

Successful transfers volume per destination (agaregation)
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Successful transfers volume (destination)
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Successful transfers volume per activity (aggregation)

250 T8
oo e
1soTe
2022-10-21 02:00:00
- nput 2s.5 cB
— Data Consolidation ssz2Te
— Data Rebalancing 1.0 cm
— Functional Test WebDAV:  0.692 GB
Production input 258 1B
100 T8 = e v
il 1ssTe
I o83 B
" s.s2Te
2z07e
a71 G
72.7 ca
soTe
oo LT L T Y
11701 1110 12/01 12716 01/01 o1/16 02/01 o2/1s 03701 03/10 0as01 0ase 0s/01 os/16 06/01 oer16 o7/01 o7/16 o8/01 os/1e 05701 0o/16 10/01 10,16
— Analysis Input — Data Consolidation — Data Rebalancing — Functional Test WebDAV Production Input Production Merge Production Output Raw Export Staging = User Subscriptions User Transfers defautt

Successful transfers volume per activity (aggregation)

30078
250 T8
200 T8
. 2022-10-20 02:00:00

rance- inooun s22ce

a s 26878

— Production Input 71078
150 T8

— Production Merge: 62.5TB

Production Output:  64.2TB

Raw Export: 110TB

Staging 19978

User Transfers 15468

GDTE default s.10GB
s0TB

Ty

,4...,,‘./.[.J.‘mn|m!W;g||m|n!|2|/|!|‘|||un|IJLI}JLI|||||||ll![lj1[llIIIIIII!IJ]!U|||||||||![|J!l Il "”““ "l “I””" “"l"“""““ l” “”l””” ”"l”l”"l”“”l”” ”HH“"‘“’”HHHWHHWH”N”HIHHHHW

== Analysis Input == Data Consolidation == Production Input == Production Merge Production Output Raw Export Staging User Transfers default




st il volume ( )

407TB
357TB |
307TB
257TB
207TB
15718 I
] ]
1078 . itk . I L]
0 N '
o il . 1| . . j
ste |1, | 1 _ 1 [
1 13 " o H e
il g b | | |
il|| | i il b | 1 i.||" |II "I"“
o e ML et ot L, li , i it uallic i S A 11111118
11/01 1116 12/01 12716 01716 02/15 03/01 03716 04/16 05/01 0s/16 06/01 06/16 08/01 08/16 09/01 09/16 10116
= Australia-TMP-SE == BNL-CALIB-SE == BNL-DATA-SE == BNL-TMP-SE - CESNET-DATA-SE CESNET-TMP-SE == CNAF-DATA-SE CNAF-TMP-SE CYFRONET-DATA-SE == CYFRONET-TMP-SE = Frascati-DATA-SE Generic-BG1-SE Generic-BG2-SE HEPHY-DATA-SE
HEPHY-TMP-SE IHEP-DATA-SE == IHEP-TMP-SE == IN2P3CC-DATA-SE == INZP3CCTMP-SE == IPHC-DATASE == IPHC-TMP-SE == KEK-DEV-TMP-SE == KEKDISK-DATA-SE == KEKDISK-TMP-SE == KEK-RAW-SE == KEK-Small-SE == KEKTAPE-SE = KEK-TMP-SE
KEK2-Archive-SE KEK2-TMP-SE KISTI-DATA-SE KISTF-TMP-SE == KMI-TMP-SE === LAL-DATA-SE == LAL-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 Torino-DATA-SE Torino-TMP-SE ULAKBIM-DATA-SE ULAKBIM-TMP-SE == UVic-DATA-SE e UVic-RAW-SE = UVic-TMP-SE

transfers e )
e Gerlllany UpP tp 45TB transferred in 1 day Inbound
50 TB I
asTB
a0TB
asTe . i
L i .
3078 -
2518 I
2078
1578 £ -
1078 L] M -
' - i
| i i
- L ; i
: g . 5| BE . -
i il M il - | 0 sl L Do
. M . bt d Ll il ||| SO {{ R T S li.: i I L o el 1 il | E
12/16 02/15 03/01 03/16 04/01 0a/16 05/01 06/16 07/01 0716 08/01 o0s/16 09/01 09/16
— BNLCALIBSE — BNL-DATA'SE — BNL-TAPESE — BNL-TMP-SE — CESNET-DATASE — CESNET-TMP-SE — CNAF-DATA-SE CNAF-TAPE-SE — CNAF-TMP-SE — CYFRONET-DATASE — CYFRONET-TMP-SE Frascati-DATA-SE Frascati-TMP-SE Generic-BG1-SE
HEPHY-DATA-SE == HEPHY-TMP-SE == IHEP-DATA-SE == IHEP-TMP-SE = IN2P3CC-DATA-SE = IN2P3CC-TAPE-SE = IN2P3CC-TMP-SE = IPHC-DATASE = IPHC-TMP-SE — KEK-DEV-TMP-SE = KEK-DISK-DATA-SE = KEKDISK-TMP-SE — KEK-Small-SE
KISTI-DATA-SE KISTITMP-SE KMI-DATA-SE == KMITMP-SE == LAL-DATA-SE =—— LAL-TMP-SE — Melbourne DATA-SE — Melbourne TMP-SE — NTU-DATA-SE — NTU-TMP-SE — NTUCC-DATA-SE NTUCC-TMP-SE Napoli- DATA-SE Napoli-TMP-SE

Pisa-TMP-SE Roma3 TMP-SE SIGNET-DATA-SE SIGNET-TMP-SE == TAU-TMP-SE == TOrNo-DATASE e TOMNO-TMP-SE == ULAKBIM-DATASE == ULAKBIM TMP-SE == UVIic-DATA-SE = UVIicRAW-SE == UVic TMP-SE



1.10PB

=Germany- outbound

so0ro
w00 10
202210021 02.00.00
s —
500 TB = Calibration Transfers: 367 GB
Sobenae Bezee
b= - Jare
e S e
S o arian
S T e prsts
OO — Production Output: as6TB ||
= T
S s
e vese
SLCE - User Subscriptions: 123 7TB
Uescoubecron fess
i isies

— Data i p— i Test WebDAV  —— Input  —— Merge Output —— Raw Export == Recovery =—— Staging = User Subscriptions User Transfers default

- is INPUTt  =— ibration T = Data C;

== .
1.40 PB
.~Germany- inbound ! ||||"||||" “ """I ”
2022-10-21 02:00:00
— Analysis Input: 2.387TB
= Calibration Transfers: 129 TB
1pPB — Data Consolidation: 8.82TB
== Production Input: 48.3TB
= Production Merge: 21278
~ Production Output: 198 TB
- Raw Export: 136 TB
800 TB - Recover 1.08 GB
~- Staging: 593 TB
== User Subscrip! 43.6 GB
- User Transfer: 19.1TB
— default: 9.87 GB
600 TB
400 TB
...:ummum|IlllIllllllllllllllllIllllllllllllllllllllll|||||""""""|m|"""mmm
202111 202111 2021-12 202112 2022-01 2022-01 2022-02 2022-02 2022-03 2022-03 2022-04 2022-04 2022-05 2022-05 2022-06 2022-06 2022-07 202207 2022-08 2022-08 202209 2022-09 202210 2022-10
— lysis Input === Calil ion Ti = Data C idatic —-— ion INPUt e ion Merge w= ion OUTPUL === Raw EXPOrt == RECOVEry m= Staging === User Subscriptions s User Transfers === default




D

R v .
& Belle Il DDM / Belle Il Transfers and Deletions <3 — BNL-CALIB-SE: 12778 =]
= BNL-DATA-SE: 6.43TB
Source  Australia TMP-SE + BNL-CALIB-SE + BNL-DATASE + BNL-TAPESE +BN.. v Destination DESY-CALIB-SE + DESY-DATA'SE + DESY-TAPESE + DESY-TAPETEST+.. v Actvity Allv  Bining 1dv  Fiter — BRLTERESE bt
. CESNET-DATA-SE: 254 GB
Successful transfers volume per source (aggregation) CESNET-TMP-SE 10.5TB
1.40 PB CNAF-DATA-SE: 3.42TB
CNAF-TAPE-SE 47.2GB
CNAF-TMP-SE: 25.6TB I"
= CYFRONET-DATA-SE: as.6c8 [[|If
CYFRONET-TMP-SE: 307 GB
1.20PB """“"“ Frascati-DATA'SE: 104 GB
III“""""" Frascati-TMP-SE: 0.332GB
III"|||||I Generic-BG1-SE: 3.05GB
] Generic-BG2-SE: 0.270 GB
] HEPHY-DATA-SE: 881 GB
1PB || = HEPHY-TMP-SE: 1.497TB Hl““
= |HEP-DATA-SE: 1.30TB ‘
I||||||"l||"| = |HEP-TMP-SE: 3.477TB
||||"I||II = IN2P3CC-DATA-SE: 413 GB
800 TB | | = IN2P3CC-TAPE-SE: 2.50TB
. I" = IN2P3CC-TMP-SE 24678
= |PHC-DATA-SE: 317 GB
||||||| = |PHC-TMP-SE: 0.134 GB
||I||| = KEK-DEV-TMP-SE: 0.159 GB
600T . I = KEK-DISK-DATA-SE: 10.3TB
[Germa ny- I nbound = KEK-DISK-TMP-SE: 96.2TB
| = KEK-Small-SE: 0.0153 GB
|| KEK-TMP-SE: 145TB
||| KISTI-DATA-SE: 710 GB
ot ! I KISTITMP-SE: 409 GB
KMI-DATA-SE: 208 GB
i mumu|||||||||||||||||||||||I
I
A ””mmmmmwwwwwwmmwwwwwww
s
von - i
11/01 11/16 12/01 12/16 01/01 01/16 02/01 02/15 03/01 03/16 04/01 04/16 05/01 05/16 06/01 06/16 07/01 07/16 08/01 08/16 09/01 09/16 10/01 10/16

we= BNL-CALIB-SE === BNL-DATA-SE === BNL-TAPE-SE == BNL-TMP-SE CESNET-DATA-SE CESNET-TMP-SE CNAF-DATA-SE CNAF-TAPE-SE CNAF-TMP-SE == CYFRONET-DATA-SE CYFRONET-TMP-SE Frascati-DATA-SE Frascati-TMP-SE Generic-BG1-SE
Generic-BG2-SE HEPHY-DATA-SE == HEPHY-TMP-SE == |HEP-DATA-SE == IHEP-TMP-SE == IN2P3CC-DATA-SE == IN2P3CC-TAPE-SE == IN2P3CC-TMP-SE == IPHC-DATA-SE == IPHC-TMP-SE == KEK-DEV-TMP-SE == KEK-DISK-DATA-SE == KEK-DISK-TMP-SE == KEK-Small-SE
KEK-TMP-SE KISTI-DATA-SE KISTI-TMP-SE KMI-DATA-SE == KMI-TMP-SE == LAL-DATA-SE == LAL-TMP-SE == Melbourne-DATA-SE == Melbourne-TMP-SE == NTU-DATA-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-DATA-SE == Torino-TMP-SE == ULAKBIM-DATA-SE == ULAKBIM-TMP-SE wm UVic-DATA-SE == UVic-RAW-SE == UVic-TMP-SE




8TB

778

aTB

318

oce

2578

1578

10TB

sTB

Successful transfers volume (destination)

Canada- outbound

|i 1
itfl l
e

|

il
Al il i ||
fide. R

e 11 A

1fllfu:u il. I 117 1P%

ih hil eélil". : i i

11/01 11716 12/01 12/16 01/01 o1/16 02/15 LEVS 03/16 04/01 0as16 05/01 06/01 06/16 07/01 07/16 EVS 09/01 09/16 10/01
Australia TMP-SE = BNL-CALIBSE =— BNL-DATA-SE — BNL-TMP-SE CESNET-DATA-SE CESNET-TMP-SE CNAF-DATA-SE CNAF-TMP-SE CYFRONET-DATA-SE — CYFRONET-TMP-SE DESY-DATA-SE DESY-TMP-SE Frascati-DATA-SE Generic-BG1-SE
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Successful transfers volume per activity (aggregation)
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DPM Transition
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Current information from DPM Sites.

L...O.....

CESNET migrated the SE to a dCache system.

Frascati-SE : in migration to dCache
Napoli-SE: in migration to dCache
IPHC-SE : Plan to move to EOS.

KIRSTI: Plan to migrate to dCache

IHEP: Plan to migrate to dCache or EOS
NTU: Plan to migrate to dCache
CYFRONET: To be check

LAL: To be Check
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Dynafed long term support

Dynafed seems that will have the same of roadmap of DPM.
Dynafed is not in the list of the technologies to test within the WLCG JWT Compliance test.

However

® As of today, Dynafed looks to be a good solution to use S3 storages thanks to the UVic
expertise.

e Dynafed is used in BONIC (volunteer computing)

e Other work on Dynafed (see “IRIS DynaFed: IAM-Integrated Echo
Storage”https://indico.cern.ch/event/970568/contributions/4193736/attachments/2180

300/3682748/IRIS%20DynaFed%20-%20IAM-Integrated%20Echo%20Storage.pdf )
® Investigation is needed
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