INFN

NAPOLI

Belle Il Update

Dr. Silvio Pardi
INFN-Napoli

March 2022



' A Globtl Colloborohon
. e aswide as an LHC expenmem‘

nem GERR \ i
. et , 1 L-u.-;.mu. A,.,',;_, - '
A Y y e
g Turtey = Tartnarvetae, . " Nt
o s
| - i - 3
B, L s PrpI—
. iy L L ( \ ]
1 * ¢ ] o - 1
. . . : @5
e if “:.; /;‘,
i

.......

R 26 counmes/reglons
T e T - 123institutes
1,075 researchers

:
Asia 22% HEPiIX Spring 2021 Online Workshop / Go Iwai (KEK)



D

o

Belle Il Status and Plan Belle I

Currently in data taking: around 2.8PB of RAW Data collected since 2019

A full copy of RAW Data is stored at KEK TierQ
Secondary copy is distributed over the following RAW Data Centers

BNL 30%

CNAF 20%

DESY 10%

KIT 10%

IN2P3CC 15%

UVic (sonno aviable) 15%

o O O O O O

In 2022 a Long Shutdown scheduled
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Belle Il Status and Plan

Running jobs by JobType
52 Weeks from Week 13 of 2021 to Week 13 of 2022

40,000

More than 35kJobs Running

35,000

30,000

25,000

20,000

jobs

15,000

10,000

5,000

Apr 2021 May 2021 jun 2021 Jul 2021 Aug 2021 Sep 2021 Oct 2021 Nov 2021 Dec 2021 jJan 2022 Feb 2022 Mar 2022

Max: 38,605, Average: 15,916

O MCProduction 73.6% B MCSkim 0.9% B Test 0.1% B DataMerge 0.0%
@ User 18.5% @ DataSkim 0.6% @ Merge 0.1% H unknown 0.0%
O RawProcessing 58% M MCProductionBGx0 0.3% W UserScout 0.0%
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Belle Il Network Belle I
100G Global Ring . LHCORN Qphical LHCONE L3 VPN
via SINET infrastructure that can Connecting all the major

be used without
jeopardizing resources
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Site Report October 2021 Belle I

Network #Sites 83% of kHS06 Running on LHCONE

92% of Storage on LHCONE
LHCONE 47%

Previous check only 30% of sites was in LHCONE.
GenerallP 53%
IPv6 deployment #Sites 8.2 PB reachable via IPv6 over of 13.8 PB
Storage Dual Stack 32%

WorkerNode Dual Stack 10%
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Network SpEEd Belle II

Note: 14 Sites with Network access < than 2Gbps Highlight
Some of them <1Gbps e KEK 80Gbps on LHCONE
e BNL going to 400 Gbps
Network Speed Frequency and will increase up to
Zc;; 800 Gbps and 1.2Tbps
iy e CNAF, and KIT 200Gbps

35%
30%
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20%
15%

10%
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<=2 Gbps 10 Gbps to 80 Gbps 100 Gbps > 100Gbps
20Gbps
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DAVS migration Belle I

. . . ) Succeeded Transfers by Protocol
Large effort in configuring DAVS as main 12 Weeks from Week 52 of 2021 to Week 13 of 2022

80,000

protocol for data access and data

70,000 [

transfer.

60,000 =

Davs active as file access protocol for

B e ——— ——
¥
—=—

most of the storages.

files / hour

Third-Party-Copy under verification
storage by storage.

2022-01-07 2022-01-21 2022-02-04 2022-02-18 2022-03-04 2022-03-18

Max: 77,461, Average: 36,836
E srm 33.2% ® DataManager 19.7% @ root 3.3% W Failed 22%
B dips 25.9% @ davs 12.6% W gsiftp 3.1% M https 0.1%

Generated on 2022-03-27 14:49:42 UTC
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Token Based Authentication

Test for Computing and Storage resources with Token Based Authentication are ongoing.

A testing indigo-IAM server at CNAF is now available, while the production service will run
at KEK

To be check the traffic on this service, in principle higher that vs a VOMS server.
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LHCONE Trafficat(kek)  Mm

Peak of KEKCC -> LHCONE (+) / KEKCC <- LHCONE (-)

" i ’ Trafflc on KEK LHCONE peering in the last 12 months
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= Interface LAG1(KEKCC2020_LHCONE_main): Bits received === Interface LAG1(KEKCC2020_LHCONE_main): Bits sent === ARISTA1: Interface Ethernet50/1(# KEKCC-LHCONE-Tst #): Bits received === ARISTA1: Interface Ethernet50/1(# KEKCC-LHCONE-1st #): Bits sent
ARISTA2: Interface Ethernet50/1(# KEKCC-LHCONE-1st #): Bits received ARISTAZ2: Interface Ethernet50/1(# KEKCC-LHCONE-1st #): Bits sent
Successful transfers volume (destination)
25TB

RAW DATA EXPORT activity

from rucio monitoring system
in the last 12 months
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SINET - GEANT Peering - 2021 vs 2022 Belle I

mxl.ams.nl - Traffic - ae20.200 - SRV_L3VPN LHCONE RE_INTERCONNECT SINET SRF9946521 | ASN2907
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From 2020/03/28 09:04:00 To 2021/03/28 09:04:00
B Inbound Current: 1.38 G Average: 2.08 G Maximum: 16.55 G B 95th % In (4130.92 Mbps In)
Il Outbound Current: 2523506 Average: 2.07 G Maximum: 10.15 E Peak Bl 95th % Out (3995.89 Mbps Out)




D

o

BNL Interface From ESnet Monitoring Belle I

~
= Esnet Customer Service Portal M Login |
ENERGY SCIENCES NETWORK
~
TOTAL SITE TRAFFIC Thu Mar 3 12:24 AM 2022 5] To site From site
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60G
506
406
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206
106
e v—o*n«ﬂ#ﬁw—wyvAww~—vrf——VW~~«—— e ——— il iy 0
206
306
406
50G
60G
706
Feb 27 March Thu 03 Sat 05 Mon 07 Wed 09 Fiit Mar 13 Tue 15 Thu 17 sat 19 Mon 21 Wed 23 Fii 25 Mar 27 ®
TOP FLOWS BY AS_PEER Clear Selectic
43BNL-AS 6.5Gbps
20965:GEANT
3.7Gbps
6509.CANARIE-NTN
190Mbps
160:U-CHICAGO-AS
58Mbps
2907:SINET-AS P i bl d i i i SI N ET AS ff f ES M i i
1560ps ossible to discriminate traftic form net Monitoring
16905:NTG
72Mbps
237:MERIT-AS-14
3.0Mbps
10578:GIGAPOP-NE
43Mbps i
esnet A~ Vv Evidenzia Maiuscole/minuscole Segni diacritici Parole intere  Corrispondenza 2 di 3 X
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Rucio monitoring system

Belle IT

Successful transfers (destination)

UP to 100K Transfer per day in the last month

150 K

125 K

100 K

75 K

50 K

03/04 03/06 03/08 03/10 03/12 03/14 03/16 03/18 03/20 03/22 03/24 03/26 03/28
=== 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-DATA-SE DESY-TAPE-SE DESY-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
= IN2P3CC-TAPE-SE === IN2P3CC-TMP-SE == IPHC-DATA-SE === IPHC-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-LOCAL-SE === KISTI-DATA-SE == KISTI-TMP-SE === KIT-DATA-SE == KIT-TAPE-SE === KIT-TMP-SE == KMI-DATA-SE KMI-TMP-SE LAL-DATA-SE LAL-TMP-SE MPPMU-DATA-SE MPPMU-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 === UVic-TMP-SE

Successful transfers volume (destination)

100 TB

80 TB - -
Peak higher than 80TB of . l
data in the last month

40 TB
—
e s -
— == = [—
s | - s N B =
02/28 03/02 03/04 03/06 03/08 03/10 03/12 03/14 03/16 03/18 03/20 03/28
= 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-DATA-SE DESY-TAPE-SE DESY-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
= IN2P3CC-TAPE-SE === IN2P3CC-TMP-SE === IPHC-DATA-SE === IPHC-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-LOCAL-SE === KISTI-DATA-SE === KISTI-TMP-SE === KIT-DATA-SE === KIT-TAPE-SE == KIT-TMP-SE === KMI-DATA-SE KMI-TMP-SE LAL-DATA-SE LAL-TMP-SE MPPMU-DATA-SE MPPMU-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 === UVIic-DATA-SE === UVic-TMP-SE
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Rucio monitoring system /O

Belle I

Successful transfers volume (activity)

Traffic per activities in the last years

50TB
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04/01 05/01 06/01 07/01 08/01 09/01 10/01 11/01 12/01 02/01 03/01

== Analysis Input == Calibration Transfers == Data Consolidation == Data Rebalancing Functional Test Production Input Production Merge Production Output Raw Export == Recovery Staging User Subscriptions
User Transfers default

https://monitoring.sdcc.bnl.gov/pub/grafana/d/belle2xfers/belle-ii-transfers-and-deletions?orgld=1




Belle Il Activities for packet marking
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Belle I

xx101000000x001000xx
xx101000000x001001xx
xx101000000x001010xx
xx101000000x001011xx
xx101000000x001100xx
xx101000000x001101xx
xx101000000x001110xx
xx101000000x001111xx
xx101000000x010000xx
xx101000000x010001xx
xx101000000x010010xx
xx101000000x010011xx
xx101000000x010100xx
xx101000000x010101xx
xx101000000x010110xx
xx101000000x010111xx
xx101000000x011000xx
xx101000000x011001xx
xx101000000x011010xx

Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell
Bellell

Data Consolidation
Data Rebalancing
Functional Test
Functional Test WebDAV
Recovery
Production Input
Production Output
Production Merge
Analysis Input
Analysis Output
Staging
Raw Export
Upload/Download (Job)
Upload/Download (User)
User Merge
User Transfers
User Subscription
TO Tape
TO Export

We are interested to Activities used in rucio

participate at packet marking (some of them used for test)
activities.

Analysis Input

Calibration Transfers

Preliminary set of activities
collected in the Draft of
packet marking.

Data Consolidation
Data Rebalancing
Functional Test
Production Input
Production Merge
Production Output
Raw Export

Recovery

Staging

TO Export

TO Tape

User Merge

User Subscriptions
User Transfers

default
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Conclusion Belle II

Belle Il activities are going smoothly through the LHCONE and General-IP network.

Davs implementation is ongoing and token based authentication in testing, Network
related issue must be taken in account (firewall and performance).

Grafana Monitoring system allow a fine grain analysis of data flow.
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Belle I

BACKUP SLIDES
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Projection of integrated luminosity delivered by SuperKEKB to

Target scenario: extrapolation
from 2021 run including expected
improvements.

Base scenario: conservative
extrapolation of SuperKEKB
parameters from 2021 run

[fo]
5000
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Belle lI
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1000
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2021c 2022ab LS1
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,*’lﬁa V
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./—»/’
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]
21/10/1 21/11/30  22/1/30 22/411 22/6/1 22/8/1

510fb-
480fb-

Target

Base

23/4/1 24/4/1 25/4/1

26/4/1  [YY/M/D]

We start long shutdown | (LSI) from summer 2022 for |5 months to replace VXD.There will be other
maintenance/improvement works of machine and detector.

We resume physics running from Fall 2023.

A SuperKEKB International Taskforce (aiming to conclude in summer 2022) is discussing additional improvements.
An LS2 for machine improvements could happen on the time frame of 2026-2027



SINET - GEANT Peering - Last month 2021vs 2022
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