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Phase3 beam run has started on 3/11 !

https://www.kek_jp/en/newsroom/2019/03/11/1600/#!

Y INTERACTIONS.ORG https://iwww.interactions.org/
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SuperKEKB Phase 3 (Belle Il Physics
Run) Starts

Belle Il and SuperKEKB are poised to become the world’s first
Super B factory facility. Belle Il aims to accumulate 50 times
more data than its predecessor, Belle, and to seek out new
physics hidden in subatomic particles that could shed light on
mysteries of the early universe.

Read the Release

KEK > News 2 SuperKEKB Phase 3 (Belle Il Physics Rur

SuperKEKB Phase 3 (Belle Il Physics Run) Start

2019/03/11 W Pressrelease ACC IPNS
+] f W] Pin]|S[@[O] =] %)

On March 11th, 2019, Phase 3 operation of the SuperKEKB project begar
marking a major milestone in the development of Japan's leading particl
phase will be the physics run of the project, in which the Belle Il experim:
taking data with a fully instrumented detector.

prOjectS a nd faC| I |t| eS The KEKE accelerator, operated from 1999 to 2010, currently holds the w

physicsworld | a

Magazine | Latest~ | People~ | Impact~

f PROJECTS AND FACILITIES | NEWS

v Major revamp complete at SuperKEKB particle-physics facility



Belle Il Experiment : Global Schedule

ew KEKCC operation started

SINET4 — SINETS
Japan-US : 100Gbps n
Japan-EU : 20Ghbps
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CURRENT RESOURCE USAGE

A 9PB available on the main Storage Elements (7 PB used)
A 62 Sites used in the last 12 Months
A Upto 27k Running jobs

All Primary SEs Running jobs by Site
(52 Weeks from Week 21 of 2018 to Week 21 of 2019)

52 Weeks from Week 25 of 2018 to Week 25 of 2019

PN\

Jul 2018 Aug 2018 Sep 2018 Oct 2018 MNov 2018 Dec 2018 Jan 2019 Feb 2019 Mar 2019 Apr 2019 May 2019 Jun 2019

Max: 27,212, Average: 9,284

W ARC.DESY.de 10.9% W LCG.CNAF.it 32% M LCG.CYFRONET.pl L0%
O ARC.KIT.de 9.3% @ ARC.MPPMU.de 3.0% W DIRAC.NDU jp 0.8%
=} T 1y T H ARC.SIGNET si 8.6% [O LCG.KMLjp 25% M@ ARC.Melbourne.au 0.7%
hori 2008 jul 2008 Aug 2018 Sep 2008 Ot H018 Heowv 20018 Dec 2018 jon PO13 Feb 3010Mas 2015 Ape 2000 May 3010 @ DIRAC. UVic-local.ca 8.3% M LCG.CESNET.cz 22% @ LCG.Torino.it 0.7%
B OSG.ENL.us 8.0% @ LCG.DESY.de 19% M@ DIRACMIPT.ru 0.6%
B LCG.KEK jp 7.9% M LCG.Frascatiit 15% @O LCG.KISTLkr 0.6%
" et 1 " B LCG.KEKZ jp 7.0% M DIRAC.RCNP.jp 15% M LCG.IPHC.fr 0.6%
Max- 9-24p Mln- urlﬂl Average' ?132, Cuwentl glna O LCG.Napoli it 69% M LCG.Pisa.it 13% @ LCG.ULAKBIM tr 05%
E DIRAC. Uvic.ca 6.3% O LCG.NTU.tw 12% .. plus 36 more

W Free M 6% W Used Th 4% Generated on 2019-05-29 07:35.44 UTC



Volume Transferred / Number of Transfers

Up to 125k FTS Transfer managed in a day
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CURRENT LHCONE USAGE AT KEKCC (40 Gbps)

"W eeklv' Graph (30 RNIdinuate Average)
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PB

2° RAW Data Copy | 2018-2020 | 2021-2024 |

, _ USA 100% 30%
Replication Strategy taly 0% 20%

Germany 0% 20%
France 0% 15%
Canada 0% 15%

RAW Data per Year (PB)
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m Storage in USA Storage in Italy ~ ®mStorage in Germany B Storage in France B Storage in Canada



Data Challenge 2019

TEST MAY 2019

Test the connection between KEK and EU Raw Data Center through the new
100G link Tokyo-Amsterdam.

Test the connection between KEK and IN2P3 through the new 40Gb peering
RENATER-GEANT.

Complete the test KEK vs UVIc.

Test KEK connection vs EU through GEANT DTN

INVOLVED SITES: CNAF, DESY, IN2P3, KIT, KEK, UVIc, NAPOLI,
SIGNET, GEANT DTN Service



KEK vs EU

KEK-> EU (FTS job with multiple destinations
CNAF,DESY, KIT, IN2P3, Napoli and SIGNET)
Max 35.83 Gbps with 16 streams

Average 13.5 Gbps

LHCONE-KEKCC (406G)

40 Gbps
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20 Gbps.
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== Interface ethernet2/3(KEKCC2016-954): Bits recaived == Interface ethemet?2/3(KEKCC2016-v354): Bits sent

mxl.ams.nl - Traffic - ae20.200 - SRV_L3VPN LHCONE RE_INTERCONNECT SINET SRF9946521 | ASN2967|

16 6

bits per second

09:00 09:20 09:40 10:00 10:20 10:40 11:00 11:20 11:40 12:00 12:20 12:40 13:00 13:20 13:40 14:00 14:20 14:40
From 2819/05/15 09:51:02 To 2019/05/15 15:51:02

[ Inbound Current: 2,17 G Average: 8.99G Ma 'K N 95th & In (31983.81 Mbps In)
B Outbound  Current: 4.23 6 Average: 2,036 Md i eak [ 95th % Out  (10399.88 Mbps Out)

bits per second

EU->KEK (FTS job with multiple source
CNAF,DESY, KIT, IN2P3, Napoli and SIGNET)
Max 34.87 Gbps with 16 streams

Average 11.8 Gbps

Positive (somewhere from KEKCC) | Negative (Somewhere to KEKCC)
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== Interface ethernet2/3(KEKCC2016-v954): Bits received == Interface ethernet2/3(KEKCC2016-v954): Bits sent

mxl.ams.nl - Traffic - ae20,200 - SRV_L3VPN LHCONE RE_INTERCONNECT SINET SRF9946521 | ASN2907|
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09:00 09:20 09:40 10:00 10:20 10:40 11.00 11.20 11:40 12:00 12:20 12:40 13:00 13:20 13:40 14:00 14:20 14:40
From 2019/65/17 89:51:089 To 2019/05/17 15:51:09

B Inbound  Current: 485.69 M Average: 2,17 6 Maxig U M B 95th % In  (5630.86 Mbps In)
B Outbound  Current: 2.51 6 Average: 6.38 G Ma ak [ 95th % Out  (32694.57 Mbps Out)



KEKCC - LHCONE 40G

The statistics were last updated Friday, 17 May 2019 at 23:35

"Daily' Graph (5 Minute Average)
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4199.4 MB/s (84.0%)
4438.1 MB/s (88.8%)

In (LHCONE—KEKCC
Out (KEKCC—LHCONE

1%

1

Average Current
.1 MB/s (2.5%) 1901.3 MB/s (38.0%)
).0 MB/s (2.6%) 52.0 MB/s (1.0%)

UP to 88% of the Bandwidth




KEK vs IN2P3

KEK-> IN2P3 - max 12.4 Gbps with 96 file and 16 streams New results improve the
Average 4.1Gbps previous tests done in
IN2P3->KEK T max 12.4 Gbps with 97 file and 16 streams October 2018

Average 6.6Gbps

Positive (somewhere from KEKCC) | Negative (Somewhere to KEKCC)

LHCONE-KEKCC (40G)

15 Gbps

10 Gbps

5 Gbps

0o bps

-5 Gbps

-10 Gbps

-15 Gbps
09:00 10:00 11:00 12:00 13:00

= Interface ethernet2/3(KEKCC2016-v954): Bits received =-— Interface ethernet2/3(KEKCC2016-v954): Bits sent

mxl.ams.nl - Traffic - ae2@.200 - 5RV_L3VPN LHCONE RE_INTERCONNECT SINET SRF9946521 | ASNZ90OT |

F
g 2o LHCONE: GEANT-SINET 21/05/2019
[}
E 6 G [
" 46
E 26
o 03:00 0400 05:00 0600 o7:00 0E:00 09:00 10:008 11:08 12:00 13:00 14:00
From 20819/05/21 83:10:27 To 2019.05/21 15:10:27
B Inbound Current: 3.06 G  Average: 2.01 G Maximum: O Peak M 95th % In (6B222.73 Mbps In)

B Outbound Current: 7.42 G Average: 2,08 G Maximum: 0 Peak H 95th % Out (7864 .83 Mbps Out)



IN2P3 i ; .y
Peeringand -~ | o —

Storage e
(ocf— ’ dCache Pool

dCache Fileserver

"an 20:00 Pon £9:00 Pon 04:00 Mon 0806 Fon 12:08 Mon 16:08 Fon. 28:00 Tue 02:00 Tue 04:00 T 0800 Tue 12

Bits/s Last Avg Max 95th
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KEK vs UVIc

Involved sites KEK, UVIc
KEK-> UVIC - max 13.5 Gbps with 43 files and 16 streams
Average of the day 5.6Gbps

Network (bytes) for basiliskl®.westgrid.ca bond@ : -6hour to -Zhour
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Current Results vs Estimat&gquirements for RAW
DATA MovementGbpg

FROM KEK
DC 2018/19 Requirement for Goal: 5 X Average
Peak RAW Data Throughput
(Gbps) (Average Throughput) (Gbps)

Gbps
ITALY (CNAF) 20.8 1.2 6
GERMANY (KIT/DESY) 21 1.2 6
FRANCE (IN2P3) 12.4 1 5
USA (BNL) 35.5 1.8 9
CANADA (UVIC) 13.5 1 5
KEK to EU 35.8 3.4 17
Max KEK in Outbound 35.8 6.2 31




Perfsonar MADDASH of RAW Data Centers
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9

88 perfSONAR E2E Performance -

Source  JP-KEK-CRCO2* Destinat INFN-T1 = Destination? =~ FZKALCG2~

One-way Latency and Packet Loss (JP-KEK-CRC-02 - INFN-T1)
2.0000e-3
1.5000=-3

S0ms 1.0000=-3

Oms 5.0000=4

5807 13yoey

S0 ms 0.0000e+0

-100 ms -5.0000e4

-150 ms -1.0000=-3

§M130000 5130800 &131600 GS5M1400:00 51140800 &M141600

rev-owdslaymedion Max 138 ms Avg: 93 ms

= owdelaymedian Maxc 136 ms Avg: 93 ms
revloss Max 9e-d Avg: de6 loss Maoxc 2=-3 Aug: 46

Throughput and Retransmits {JP-KEK-CRC-02 - INFN-T1)
4bps

2 Gbps
-50000

Dbps
-1(0000

=]
H
:

3
W

26
= 150000

20000

§M140000 SM40800 S/141600

rev-throughput Max: 2,838 Gbps Avg: 1.736 Ghps
retransmits Max 2 Avg 0

-4 Gps
§M130000 §M30800 S5/131600

= throughput Max- 2,988 Gbps Aug: 2.865 Gbps
revretansmits Mac 154928 Awg: 38499

Round-trip Time and Hops (JP-KEK-CRC-02 - INFN-TT)

400 m=
513 DD 514 16:00
hops Mec 10 Avg: 10
revhops M 10 Avg: 10

&M1316400 5140000 514 0800

revrtt Maxc 273 ms Avge 182 ms

&M1a0a:00
=it Maxc383ms Avg 210 ms

Destinationd  IN2P3-CC ™

One-way Latency and Packet Loss (JP-KEK-CRC-02 - FZK-LCG2)

Oms
-E0 ms
-100 ms

-150 m=

§M130000 &M1308:00 5131600 51400200 G5M1408:00 5141600

= gwdclay-median Max 133 ms Avg: B8 ms
revdoss Max Be-d4 Avg: 8e-6

Throughput and Retransmits (JP-KEK-CRC-02 - FZK-LOGZ)
2.0 Gbps
1.56bps
1.06bps
500 Mbps
Dbps
-500 Mbp=

1.0 Gbps
§M300:00 5130800 &M131600 &140000 &M140800 SM141600

= throughput M 1.636 Ghps Avg: 1.569 Gbps
rev-retransmits Maoc 23589 Awg: 13325

Round-rip Time and Hops (JP-KEK-CRC-02 - FZK-LCG2)

-200 ms

-300 m:

s
5130000 M4 1600

8M30800 5131600 5140000 &M14 000

=it Max 260 ms Avg: 175 ms revrit Mac 252 ms Avg: 169 ms

-1.0000=-3

rev-awdelnymedian Max: 124 ms Avg 82 ma
loss Max 8e-4 Avg 1ef

a

-5000

10000

-15000

-20000

-25000

revahmughput Max: 472 Mbps Avg: 151 Mbps
retransmits Maoc 801 Avg: 83

5807 13yoed

BULUBUENSY

hops Max10 Avg-10

rev-hops Maoc B Avg B

[ Metwork Throughput WG~ & OSG Networking

One-way Latency and Packet Loss (JP-KEK-CRC-02 - IN2P3-CC)
2.000e-3
1.000e-3
0.000e+0

Oms -1.000e-3

8507 j0ed

-100 ms. -2.000e-3

-200 m= -3.000=-3

8130000 5130800 5131600 S5M1400:00 5140800 5141600
= owdclay-medion Max 204 ms A 34ms — rerowddaymedion Max 175 ms Avg: 97 ms
revdoss Max 2e-3 Avge 2e-d loss Maxc 1e-3 Avg: Be5

Throughput and Retransmits (JP-KEK-CRC-02 - IN2P3-CC)

a
-5000
-10000

-15000

BULIBUERSY

-20000

-25000

§£M131600 &M140000 SM40800 S1416400

rerthroughput Mamc 2105 Gbps Avg:1.757 Gbps
retransmits Max 635 Avg: 125

Ghps
§£M1300:00 5M1308:00
= throughput Max3.117 Gbps Avg: 2024 Gbps

rev-retransmits Maxc 22088 Awng: 6478

Round-trip Time and Hops (JP-KEK-CRC-02 - INZP3-CC)

~400 m=
513 00:00 &M130edd 51316400 514 0000 514 08:00 M4 1600

hops Max: 11 Avg 10
rev-hops Mz 11 Avg 11

= it Max 281 ms Awg: 181 ms revit Mac 309 ms Avg: 180 ms

Sources: perfSONAR measuwements are provided by Open Science Grid {065G) and University of Chicago. Comtacts: If you suspect & network problem and wish to follow up on it, please open a ticket with the appropriate support unit: For OSG sites please open & ticket with GOC; For WLCG sites please open a GGUS

irde et £ W CPS Mloarrk Thens st 2innnet




Some of the people involved in different aspects of
Network Data Challenge 2019 and support for the Network aspects

BNL (Hiro Ito)

CNAF (Lucia Morganti, Stefano Zani, Vladimir Sapunenko)

DESY (Andreas Gellrich)

GARR (Marco Marletta)

GEANT ( Domenico Vicinanza)

IN2P3 (Jerome Bernier, Laurent Caillat, Ghita Rahal, Karim Trabelsi)
KEK (Soh Suzuki, Go Iwai)

KIT (Bruno Hoeft, James Kahn)

RENATER (Laurent Gydé)

SIGNET (Marco Bracko)

UIVc (Marcus Ebert, Robert Taylor, Rolf Seuster)

Perfsonar Team (Shawn McKee, Marian Babik)

Several other people

mailing list belle2 -wan -networking@belle2.org _ (57 members ) THANK YOU TO ALL THE PARTICIPANTS
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SINET 100G RING

@ 1 00Ghps Ilnes

Tokyo Before

Singapore ™

New York »‘

Upgrades

Amsterdam

New York -

After
Upgrades

JP-EU link upgrade from 2x10G to 1x100G
JP-NY link replaced by LA -NY 100G link . March 2019
New Trans -Atlantic NY -EU 100G March 2019
https://www.nii.ac.jp/news/release/2019/0301.html

-Feb. 2019 (Tokyo to Amsterdam on

NetherLight + L3 Peering GEANT-SINET)

meetings.internet2.edu/media/medialibrary/2019/03/07/20190307-nakamura-SINET.pdf

https://www.geant.org/News and Events/Pages/100Gbps-ring-connection-around-the-globe-supercharges.aspx



https://www.nii.ac.jp/news/release/2019/0301.html
https://meetings.internet2.edu/media/medialibrary/2019/03/07/20190307-nakamura-SINET.pdf
https://www.geant.org/News_and_Events/Pages/100Gbps-ring-connection-around-the-globe-supercharges.aspx

mxl.lon2 .uk - Traffic - aeld.200 - SRV_L3VWPN LHCOME RE_INTERCOMMECT SIMNET SRF2905004 | ASN2Z907 |
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From 2019/01/11 03:24:09 To 2019702711 03:24:09
B Inbound Current: 156.83 Average: 515.21 M Maximum: 5.91 G O Peak MW 95th % In (2487 .75 Mbps In)
B Outbound Current: 122 .00 Average: BEOQ.1=Z M Maximum: B.49 G H Peak H 95th % 0Out [(3218.02 Mbps Out)
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JP-EU link upgrade from 2x10G to 1x100G
JP-NY link replaced by LA -NY 100G link . March 2019
New Trans -Atlantic NY -EU 100G March 2019
https://www.nii.ac.jp/news/release/2019/0301.html

-Feb. 2019 (Tokyo to Amsterdam on

NetherLight + L3 Peering GEANT-SINET)

meetings.internet2.edu/media/medialibrary/2019/03/07/20190307-nakamura-SINET.pdf

https://www.geant.org/News and Events/Pages/100Gbps-ring-connection-around-the-globe-supercharges.aspx
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EXPECTED THROUGHPUT PER YEAR (In) Ghit/s
2015 2020 2021 2022
Australia 0,0 0,0 01 01

Austria 0,0 00 00 01
Canada 0,0 01 03 0,5
China 0,0 01 01 0.2
Czech 0,0 0,0 0,0 0,0
France 0,0 0,0 02 035
Germany 0,1 0,2 0,6 11
India 0,0 0,0 01 0,2
Israel 0,0 0,0 0,0 0,0
Italy 01 0.2 0,6 12
KEK 01 03 0,5 08
Korea 0,0 01 01 02
Malaysia 0,0 0,0 0,0 0,0
Mexico 0,0 00 01 01
UsA 0,2 0,5 08 15
Poland 0,0 0,0 01 01
Russia 0,0 01 0,2 04
Saudi Aral 0,0 0,0 0,0 0,0
$lovenia 0,0 0,0 01 01
Spain 0,0 0,0 0,0 0,0
Taiwan 0,0 0,0 01 01
Thailand 0,0 0,0 0,0 0,0
Turkey 0,0 0,0 0,0 0,0
Ukraine 0,0 0,0 0,0 0,0
Vietnam 0,0 0,0 0,0 0,0

TOTAL 06 18 39 75

2023
02
01
05
03
01
06
13
02
00
14
11
03
0,0
01
16
01
06
0,0
02
00
02
00
0,0
0,0
01
92

2024
02
01
03
04
01
03
2,0
03
01
2,2
13
04
01
02
26
02
08
0,0
02
00
02
01
01
01
01

136

2025
03
01
1,0
06
01
11
25
04
01
28
2,0
05
01
03
31
03
10
0,0
03
00
03
01
01
01
01

173

2026
04
02
11
07
01
11
28
05
01
3,2
26
06
01
03
35
03
13
0,0
04
0,0
04
01
01
01
01

202

2027
05
02
1,0
1,0
02
13
3,1
07
0,1
35
3,8
08
0,1
0,4
3,7
0,4
17
0,1
05
0,1
05
0,1
0,1
0,1
02

242

EXPECTED THROUGHPUT PER YEAR (Out) Ghit/s
2019 2020 2021 2022

Australia 0,0 0,0 01 01
Austria 00 0,0 00 00
Canada 0,0 0,0 01 0,2
China 0,0 0,1 01 0.2
Czech 0,0 0,0 0,0 0,0
France 0,0 0,0 01 01
Germany 0,1 0,2 03 0,6
India 0,0 0,0 01 01
Israel 0,0 0,0 0,0 0,0
Italy 01 0,2 03 0,6
KEK 03 0,7 2,0 40
Korea 0,0 0,0 01 02
Malaysia 0,0 0,0 0,0 0,0
Mexico 00 0,0 00 01
Usa 01 03 04 0,7
Poland 0,0 0,0 0,0 01
Russia 0,0 0,1 0,2 03
Saudi Aral 0,0 0,0 0,0 0,0
Slovenia 0,0 0,0 0,0 01
Spain 0,0 0,0 0,0 0,0
Taiwan 0,0 0,0 0,0 01
Thailand 0,0 0,0 0,0 0,0
Turkey 0,0 0,0 0,0 0,0
Ukraine 0,0 0,0 0,0 0,0
Vietnam 0,0 0,0 0,0 0,0
TOTAL 0,6 18 39 15
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Accelerator operaion has started !

http:/iwww-linac.kek. jp/skekb/snapshot/ring/
Accelerator Daily snapshot

Normal beam injection (as of May 6) Continuous beam injection (as of May 16)
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Still under tuning and optimizing many parameters of the SuperKEKB accelerator
peak luminosity ~5 x 10 /cm /sec (as of May 31)



DP/Analysis scheme

GRID Local

Centrally managed Analysis users

(generic samples]

[ MC productlon

--------------

B Analysis ]

Production ;' User
Skims i Skims | analysis
l mDST } Pt g 1
[HAW processlngJ ( IDST T Ntuple I :rl Ntuple I

Limited lifetime, must be
downloaded immediately
RAW mDST (to be implemented:

infinite lifetime for now)

-

.'

uDST = mDST plus analysis level information (ParticleLists)
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