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New physics search

Two approaches to explore NP
@ Energy frontier,
Large Hadron Collider (LHC)
@ Luminosity frontier,
SuperKEKB accelerator
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Luminosity frontier: SuperKEKB

Beam current: KEKB x 1.7

Z=6.5x103 cm-2 s-1
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1+ i ) ty ( ) Nano beam scheme
2 er. x @ \ Belle Belle II
Beam squeeze: KEKB / 20 | ‘

e-7 GeV Belle Il detector
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Position dumping ling osition source target
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Belle |l detector

Vertex detector (VXD)
* Inner 2 layers: pixel detector (PXD)
> 2nd layer not fully installed
e Quter 4 layers: strip sensor (SVD)

Central Drift Chamber (CDC)
e He (50%), C2He (50%), small cells,
fast electrics

Particle D detector

e Barrel: Time-Of-Propagation
counters (TOP)
 Endcap: Aerogel RICH (ARICH)

ElectroMagnetic Calorimeter (ECL)
e Csl(Tl) + waveform sampling

K./u detector (KLM)
e Quter barrel: Resistive Plate
Counter (RPC)
* Endcap/inner barrel: Sci.

3D event display




Luminosity prospects
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* Integrated luminosity is expected to reach 1 ab-1 by the end of 2021, comparable with

Belle/Babar
* Accumulate 50 ab-1 by 2031
* Planed long showdown

e 2022: MCP-PMT of TOP replacement, PXD replacement

2019/1 20211 2023/1 2025/1 2027/1 2029/1

e 2026: Improvement of RF, QCS modification

2031/1
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Belle Il DAQ system

30 Gbps

—— Datalink over fiber
—>» Network data path
— Trigger, timing distri.

PXD
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Storage
Trii. dist. 3 Gbps 1-2 Gbps
Detector side Electronics-hut Server room

Unified common readout system for sub-detectors (except for PXD)
Unified timing and trigger distribution system

A pipeline readout

To handle 30 kHz level 1 trigger with ¢ 1% dead time under raw event size of 1 MB ;

DATCON | 1 Gbps

' ~40 Readout PCs dist':i'itor _
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O — — |—>
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Readout system

PrPMc COPPER
' cPu

processing
data

HSLB

I header

_> ~
4-|-> data tailer

“para. |
: Fifo P22
Virtex 5 register

dio

J9)1s16au 9109
1010919 | 41019919

TTRX
Trigger / Clock

T Timing & Trig. -
Belle2link: - Ju
Unified high speed optical link (2.54Gbps) connected Front-End i »
Electronics and DAQ readout board (COPPER-HSLB), data 1 el 30
transmission based on Rocket I/0. | | [l
Functionalities of readout system
* Belle2link, e pre event-building, GbE s 2
* TTD interface, e Data-formatting

e slow control, e Data-check



Trigger and busy handshake

PrPMC COPPER

processing
data

SF I hea.der\
o 1 datal| tailer

<

Fifo P&+
Vertex 5 register

Belle2link

19)1s16a. 910D
1010919 | 1019912

™ ep L
x "
]
™ oep TTRX :
tx Trigger / Clock

Timing & Trig.

TTD

BUSY

* To avoid buffer overflow, BUSY signal used to stop issue trigger
 BUSY signal connected to Timing and Trigger Distribution (TTD) system
e FTSW module: serial link protocol driven by Vritex 5 FPGA

e 20 RJ-45 ports, used for b2tt or JTAG

* Tree structure with one master and slaves FTSW module



High Level Trigger (HLT)
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Of Interest (ROI)

— Datalink over fiber
— Network data path
> —» Trigger, timing distri.
- Rol
Rol
Rol

HLT

~40 Readout PCs distributor

event builder0 —m—
|
> g

SVD

| J9pjing
JUSAT

CDC
ECL

* PXD event size = TMB/event, 10 times larger than the rest of .
detectors
* Region of interest method is effective to reduce the data size
 ROI
* Tracking software running on HLT nodes |
e Fast method: SVD tracks finding base on FPGA by dedicated
AMC module (DATCON)
* PXD event data size reduced by 1/10 with ROI
* |n addition, trigger rate reduced by 1/3 with HLT ROI

2 Jopjing
JUaAg

SVD




Thoughput / COPPER

Stress test for DAQ readout system

Input trigger rate 30 kHz
100 Others:4 hsib/copper

[MB/s]

per

0 400 800 1200 1600 2000 2400 2800
Size of Event per HSLB [Bytes]

* Above 30 kHz trigger input, the
processing rate is suppressed to
avoid SVD FEE’s buffer overflow

* Some sub-detectors observed a
limit due to the throughout
bandwidth (2Gbps) between
COPPER to readout PC

e Operation with 30 kHz input trigger rate was
achieved

* Throughout of belle2link and Gigabit Ethernet to
readout PC is enough to handle 30 kHz
operation

----- v/0 sub-detectors

O SY¥D-only
2 CDC-only
v TOP-only
X ARICH-only

40

TRG-only | | |

30 o 7@: ............... ?Wwwé ..................... fwwwé ..................... e |

Event Processing Rate [kHz]
&

L e
HLT : 9 units | | | :

HLT script : Qasstﬁrougﬁ (no%recoﬁstruction)

25 30 35 40 45 5H0 55 60 65
Input Trigger Rate [kHz] : Poisson distribution 12

1 1
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Belle Il slow control system

Jeubis 1019939

un control
master
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Log collector
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<+—» control messages

Datalink over fiber
Network data path
Trigger, timing distri.
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Storage

Server room
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Control room

Accele. status = Log viewer

Event display Monitoring
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ABORT

Run control

statft-201990128 FTSW #184 / ft3m@82a 2019.10.24-15:12:48 -> 11.13 00:44:09

20 reset=80800000

11.13-00:

16:42.941(reset) no-FIFO EB

Fle [dt Search CS-Studo Window lelp -- ERROR (at 2019.11.13 00:41:31 while not runnning)
C 8 2T K EY S ERNCLL RS |16 exprun=0281f5900 exp 10 run 3929 sub @
& & RCControlMain.opi 52 |G RCTRG &3 OPI View 5 100% | v v =D | 17 omas k=00008000 53q=0 cl k=00 lmQSk:QT) MASTER - -
. RC Command Run status Run control  Trigger distribution Data flow ll [\f  3pll-ccoes0oe B rl ger monltorlng
= P 58525; trgz(fs)gﬁl)gzg(i; po;ssog 3@;723;2;; 61;@@11m(1ateg ;—> last @
STOP : a cnt >0 > > .2 > 0.0 > 0.0Hz
Run#: 184 RUNNING RUNNING RUNNING 2d stafifo=10000000 empty trg-DISABLED

Detector states ( ABORT before you check or uncheck a subsystem) 31 err=80800020 11.13-00:41:31.676(error) src=5 nott
: 25/30 e/bs=0f000000 31000000
Run settin -PXD -TOP «KLM
9 RUNNING RUNNING RUNNING 393a3b me=1840001c Of000000 10802020 anyerr seu=1 min=5
[ SORtER  nul | PXD 00=23200000 3adA000 10800001 ready tag=0 min=d d=0.00%
,  Triggertype: poisson | .SVD RUNNING | -Arict| RUNNING | -TRG | RUNNING SVD 01=06600000 Ga00A0A0 108007ff ready tag=0 min=a..d d=0.00%
| Dummy rate : 30000 CDC 02=20000010 0a000000 108001ff seu=1 ready tag=0 min=8..0 d=0.00%
HLT script : -cDC | RUNNING | -ECL RUNNING | HLT RUNNING oP 03=06500000 Ba0A0AA0 108005ff ready tag=0 min=a8..0 d=0.00%
beam_reco_monitor ARI 04=18300000 0a000000 1080001f ready tag=0 min=4..0 d=0.00%
Trigger / Data status Trigger#e"e“ts’ Rate : T #events: Rate: Run start: ECL 05=06400008 10802100 108007b7 anyerr min=8 ddb@)@%
RG 07=18500000 0a000000 1080000f ready tag=0 min=3..0 d=0.00%
I HLTO1 HLT02 HLT03 HLT04 HLT05 HLT06 HLT07 HLT08 HLTO09 9f Limiter=01000080 maxtrig=1 maxtime=1.00us
| #events:[ 3.12e+06 3.12e+06| 3.12e+06] 3.12e+06 3.12e+06 3.12e+06 3.12e+06 3.12e+06 3.12e+06 g_oZ decd 0 00K Ciag O0% co0 OO a0 £o0 00K cap Qe ]
Rate:| 28kHz| 3.0kHz| 3.2kHZ 29kHZ 1.6kHz 3.2kHzZ 3.0kHZ 29kHz 3.0kHz # global_run 0@ Q& 9 O

Flow :| 422 MB/#l 437 MB/4| 472 MB/4| 427 MBIs“ 235 MB/s” 476 MB/sI 447 MB/s| 425 MB/sH 445 MB/s

DAQ shifter: [ day (08:00-20:00) @bjoern.spruck ] [ night (20:00-08:00) @klemens.lautenbach ] Run Plan: https://confluence....

PXD Run # : 184 SVD Run # : 184
PXDRC| RUNNING EB2TX4| RUNNING EB2TX9| RUNNING EB2TX14| RUNNING EB2TX19) OFF EB2TX24| OFF EB2TX29| OFF I—l SVDRC| RUNNING SVDOS| RUNNING M“ elastalert
ROISENDER| RUNNING EB2TXS5| RUNNING EB2ZTX10| RUNNING EB2TX15| RUNNING EB2TX20 OFF EB2TX25) OFF EB2TX30 OFF SVDO1| RUNNING SVDO6| RUNNING .
e = b2llost occurred at 2020-06-20 21:37 JST on sub-system ARICH ~
EB2TX1| RUNNING EB2TX6| RUNNING EB2ZTX11| RUNNING EB2TX16| RUNNING EB2TX21 OFF EB2TX26) OFF EB2TX31 OFF SVDO02| RUNNING SVDO7| RUNNING
ABUR EB2TX2| RUNNING EB2TX7| RUNNING EB2TX12| RUNNING EB2TX17| OFF EB2TX22| OFF EB2TX27| OFF EB2TX32| OFF BOH SVDO3| RUNNING svDog| RUNNING . N . . o et 0 -
- - — . ——— — — SO svnos IS — Aggregation resulted in the following data for summary_table_fields ==> ['local_time', ‘'detector’,
= EB2TXB EB2TX13 EB2TX23 EB2TX28 — SVDO9) ‘source', ‘error', 'count']:
cbc Run # : 184 ToP Run #: 184 ARICH Run # : 184 KLM Run # : 184 TRG Run #: 184 | local_time | detector | source | error | count |
- cpco1[ RUNNING cocos[ RUNNING I:] Topo1[ RUNNING [—I RUNNING 6[ RUNNING | I—l KLMo1[ RUNNING ,ﬁ TrRGO1[ RUNNING
| coco2[ RUNNING cocor[ nunnmc Topo2[ RUNNING RUNNING KLMO2[ RUNNING TrGo2[ RUNNING | 2020-06-20 21:37 JST | ARICH | 5.6 cpr4dldb | b2llost | 1 |
Sir coco3| RUNNING cocos| RunNING sior ToPO3[ RUNNING sSior aricHo3| RunNinG 510 xLmo3| RuNNING sioe TrRGo3[  oFF + *
ABOII cDCco4| RUNNING cocos| RunNING ABOH ABOIRI ARICHO4| RUNNING ABORI AS0H1  RCBTRGSRV| RUNNING
CDCOS| RUNNING = ARICHOS| RUNNING =
wovl booI soo! sl Bool b2llost source = 5_6 cpr4014b
ECL Run # : 184 HLT Run # : 184
ECLO1[ RUNNING ecLos[ RUNNING | rcecurrG[ oFf | |:] RC_HLTO1[ RUNNING |  Rc_HLTos[ RUNNING |  sToreoa[ RUNNING |  sToReos[ RUNNING | Rc_EREcO1[ RUNNING ryosuke.itoh
ECLO2| RUNNING ECLO7| RUNNING RC_HLT02| RUNNING RC_HLTO7| RUNNING STOREO2| RUNNING STOREO7| RUNNING |RC ERECO2| OFF .\- N N
s10P s100 Run 5967 started. physics/gdl/beam_reco_monitor
ECLO3| RUNNING ECLOB| RUNNING RC_HLTO3| RUNNING | RC_HLTO3| RUNNING STOREO3| RUNNING RUNNING )OMMASTER|  OFF
ABUR I ECLO4[ RUNNING ECLO9| RUNNING ABUK I RC_HLTO4| RUNNING RC_HLT09| RUNNING STOREO4| RUNNING STORE0Y| RUNNING — I
- s  koji.hara -
— EcLos| RUNNING ecL1o| nunninG — RC HLTOS[ RUNNING | Rc_HLTIO[  OFF sToreos| nunning | sToreio[  oFF
B
. Clipboard - 20206 H20H F % 10855 & ~ Ope ration
A LG & X
| ‘;w\‘f"ﬁw»f‘b'\ﬂ#i :
& 3
b2shilt 5 1 :
84 13
£
o \ 2
!5- w— e | s 3
B A N g I
& fod ol E
run controi pane ’ | H
+Hi | i
LLLEELL- L) ‘

ey
— 9 Q@
s  koji.hara
Luminosity record reached 2.337 x 10"34. So amazing -

)
n isamu.nakamura 5

Knob tuning on going. So far we did only a few out of ten or so. )



DAQ daily summary

» use the cursor, which moves synchronously on this dashboard, to check the values

(1) Trigger rate plot

« 'ERROR': taking OR among the sub-systems in a global rus

cpr7003 KLM COPPER
down crate powercycle

Error numbers

ERRORtype  ERROR number in plot

OK
fitoerr, ferr, rerr
ttiost

b2lost

b2idown

PXD module
recalibration

TOP busy TOP busy
(1) Triggerfate piot {DAQ summary [cpr300$c] [cpr30123]
ARICHOS ARICHO5 TOP ttlost
error omi
L ‘ P
/ , l/
eam *S::m | beam
abort abort abort
© FpulrsleOOH  ® OulpAIsle0OHz @ ERRORO KV perm

Error number tabke for plot 2

(2) Error plots

Error numbers (10" indicate no errors)

b2tterrors  Error number b2linkerrors  Error number  readouterrors  Error number

tiost 27 b2llost 22 fifcerr 28
ttdown 28 b2kiown 23 fer 25
clklost 29 rerr 24
(2) TTD serces - DAQ sammary

P00 eSO e o 0 HO @ECLO ®KMO e TRGO

(3+) Detucton cmactinm - DAD summary

* PXDO @ SVDO e COCO TOPO @ ARKCHO ® ECLO KMo TRG 0

(3+5) Other e aditins - DAQ sumenary

(£) Sub-system globallocal - DAQ summary

iste

5 minutes

| —_—

Monitoring system (ELK)

Log messages

Trigger and DAQ condition| | SuperKEKB status PC usages

Integrated database ‘Elasticsearch’

Web-interface ‘Kibana’

Alerting framework Offline analyses

visualisations (e.g. efficiency)

publication-quality plots
via ROOT

[ ROO

Data Analysis Framework

Alerts for ‘ABCD’

check ‘XYWZ'

4

for example Sub-system

CR shifters
experts

Collaborators

o o N

copper_bot Ly

For CR shifters : A COPPER board(cpr2068) might be down. If the current physics/cosmic run just got stuck in BUSY/FATAL/ERROR,
please contact with the DAQ expert shifter to take a look at the situation. If it is a KLM COPPER, please conact with KLM expert shifters
first, because sometimes KLM FEE needs to be reprogrammed. If it is an ARICH COPPER, please contact ARICH expert too, while DAQ
expert is recovering the COPPER.

For expert shifters : Please follow the procudure quickly.

1. Please check if you can login to cpr2068. (login path: bdaq -> cdc09 -> cpr2068 )

2. If you cannot login to cpr2068, reboot the COPPER by power-cycling the COPPER crate by;

[bdaq] $ fusr/local/sbinfapcctl copper-cdc09 offon

3. Login to edc01, become b2cdc and run Oskar's script to restart slow control daemon processes.

[cdc01] $ b2cdc

[b2cdc@cdc01] $ ~b2cdc/restart.sh cdc start

Before COPPERs are up in a few minutes, ssh check in the script will fail but you can keep trying every about 10 sec. until it succeeds.
3-1. If ssh check is fine, but still restar.sh fails in other points,

Then you can try;

[b2cdc@cdc01] $ ~b2cdc/restart.sh cdc nsmstop;

[b2cdc@cdc01] $ ~b2cdc/restart.sh cdc start;

If it is not successful, then you can try;

[b2cdc@cdc01] $ source ~b2cdc/bin/bootslc_ropc_cpr_cdc.sh

4. If SLC is restarted, you can ask CR shifters to resume data-taking. However, for some sub-detectors like CDC, unused channels need
to be masked and otherwise LOADing will fail.

In that case, please try Mikhail's script to get masking info. from database by;

ttd11 $ ~b2daq/bin/print_cpr_masking_unused.sh cdc and follow the output of the command.

If you cannot do that, please ask CR shifters to contact with the expert shifter of the sub-detector to mask unused channels properly.
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SuperKEKB/Bellell run status

2018 2019 2020
p— —_—<(

=== M= =]
a+b C a+b
Phase 2 Phase 3
Accelerator commissioning| |(Installation VXD Physics run

Physics run w/o VXD PXD part of layer2

e Belle Il under COVID-19
1 local CR shifter + 1 remote shifter
e 1 BCG shifter (local only)
e Expert shifters (remotely)

Present record
240X 10% cm2 s™!

Luminosity [x10** cm?s™]

Belle Il Online luminosity Exp: 7-8-10-12 - All runs
25 v T ?2 T T ; Integrated luminosity
Delivered World record! o 14 (e CRCORC TR - 70
] 2 29v10% cry2s-! S —— [Crecorseadt =74.10[fb7"] .
2 Recorded o o - I B 1.2 W 60 2
e 8 ‘?
I~ £
15 ;; 0.8 20 ;
E 0.6 30 g
5] .
1 k
£ 044 20 B
g e
o
0.5 b = 0 2 A OSSRV ORI I L 10
0.0 AF“V‘M N B -0
0 . e Do e i \ &5“’9@“’9@3”0@”&,@ 9«9“’&9"&&’&?9 o
D E TS S S S
19/10 19/11 19/12 20/3 20/4 20/5 20/6 20/7



2. Run-time fraction -

DAQ performance in 2020ab

) HV mmp-u

DAQ efficiency is about 90% (include injection veto)
* Level 1 trigger rate up to 5 kHz

9 HLT units (3000 cores) are operated with newly §

implemented with Zero-MQ HLT, improved the stability
Newly implemented monitoring system (ELK) is

® (d) Belle Il troub

nal roti

90.531%  kihana

£ display
extensively used to monitor the system and report issues by
| ELK
Typical DAQ troubles
e COPPER CPU freeze
* link error Express Reco. ~ 100 kB / event
e COPPER-HSLB <—> FEEs Total Dot Stze
» FTSW <—> FEEs rs

e Data corruption
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Data taking eff|C|ency In 2020ab

K. Matsuoka @ 36th B2GM —

Feb 25 - Jun 21, 2020

Scheduled Linac Accelerator tuning,
Physics run maintenance study trouble, etc.

. 54.4% 6.1% 3.4% 36.1%
Whole run time
fraction
Running orféhb*rau_qn SALS or error
, , ; 89.3% 53%  T44% 0.3%
A
fraction : \
Injection . HV ramp-
veto ~up/down
en 4.94% ~.1.0%
Q ea. me 5.7% in total
fraction

oo 01 02 03 04 OS5 06 0.7 08 09 10

Overall data taking efficiency
84.2% (Target 90%)

cf. 47.0% (exp 7), 64.9% (exp 8), 49.1-55.2% (exp 10)
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Major downtime in 2020ab

K. Matsuoka @ 36th B2GM

PXD WSS (Stop/start RC) exp 12 (Mar 19 - Jun 21, 2020)
SVD I (Misconfiguration)
CDC (FEE)
TOP N
ARICH s (HV daemon)
ECL (Bug in DQM)
KNI | — (DC25)
TRG W (Misdiagnosis)
DAQ, [ (COPPER) Major problem in parentheses

0 5 10 15 20 25 30 35 40
Down time (hours)
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Belle Il DAQ upgrade



e Difficult to maintain during the entire Belle I
operation period (10 years)
 Four different boards
R  Discontinued parts are increasing (chipset on
PrPMC card ...)

e Limitation to improve DAQ performance
~40 Readout PC< e Bottlenecks of COPPER
event builder0O A « CPU usage
o Data transfer speed (1 Gbps)
o Bottleneck of network output of

<
. <
. <

— %‘ ROPC (1 Gbps)
o e P 2 |°* Luminosity & background situation
° ° > I changed
® o g !
300 COPPERS _> Q— 7 etector signal interface ules
‘"92' ﬂk 2 0 DFI:IEStSEerdI ”f/\ @ __.F)Ph:lazal p— @
o = = Y] g J‘ =z L
% FINESSE Card T\ : - ;Ef
T w |
g ::>‘>FINESSE Card \J/-\\T/ | Trigger Interface %
ol é FINESSE Card TN\ Y | PMC extension
\w/ 3 g
0 2 o T w [}
COPPER

2.54 Gbps > 130 MBps ~ 125 MBps



PCle40 module

MPO ALTERA ARRIA10
e

MPO 12

)

Trig. Timing Uistri. MPRETY S c
& monitering

Slow
Control

Event
formatting

©
Q
O,
[
==
1
Q
-}
(7))
(@)
gl
<
()
q
o
o3
=

DMA engine

PCle Hard IP

PCle aen3 x8 - PCle aen3 x8
Board
19 PCle40 boards to replace family | links |interface

~300 COPPERs Moz ALTERA 2 PCle LHCDb,
(IClab) ValggEuie) Gen3 x8 ALICE o3




New readout system

. Core logic:

Event

T'f&r tting &
SR
Low Level

éleqw control Interface
<X

Contrel (LLI)
Trg. Timing Dist

A

)

memory controller

GT transceiver

DMA

bry . controller

2=
(&)
[}
c
c
O
()
|
(O}
=)
£
h
>
"2
O

Tr_ille2Iink

er

e Upgrade of readout system will keep the modification as small as possible, for

the system connected. No major modification required for the other systems.
24



Development of firmware and software

Pcied40 (low-level) firmware and software driver: IJClab + Krakow experts

TTD interface, userlogic, slow control, DAQ software: others Belle [| DAQ members
KEK, Nagoya, Hawaii, Louisville, etc.

out

PCle40 Driver

Minipod

DMA
ntroller

Minipod

Low Level
Interface
(LLI)

GT transceiver

Minipod

el
(&)
Q
c
c
o]
(&)
|
Q
s}
=
[72)
>
[72)
o

o
3]
5 5
£ £
30
S
} .
<2
o c
o
o
5 5
£ £
30
£

Trigger
Timing
Distribution

Minipod
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DMA impl tati
* Intel IP with external custom
/ = e DMA controller
/ / * Implemented as a QSYS module
by Piotr Kapusta
* External DMA controller:
B | * Extends DMA capabitilies
: (organize transfers into PC
memory to ease handling by

[_Daa o=
l = software)
o ij * 2 buffers for events coming from
user logic:
} e 32kB FIFO
\\\ \ . |3ng memory necessary for DMA

P. Robbe @ 36th B2GM

* Pulse trigger rate: 470 kHz ( times 8 kBytes)
e Data transmission rate: 39 Gbits/s
* Readout PC using 10 Gbps Ethernet
* 10 % of event detect back-pressure.
* Pulse trigger rate: 260 kHz, 21 Gbits/s, no event lost.
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Userlogic: event building & formatting

ZHINLCT X 1Q9T
(Yog8Y X) SJaAI9dSuUel} H19
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software will check only for
error-flagged events.
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Slow control performance

3 access methods of SLC for PCle40 are fully working.
e A7D8 and A16D32 kept the same feature as HSLB has
e Streaming file separated based on packet length, which corresponding to KLM (6

words) and ARICH (100 words) specific functions.

A16D32 access: 83 us / pre access

Parallel access with multiple links is working well

<—>1 ms/ pre access for HSLB

e |t takes the same time for the access w/ and w/o parallel access
Streaming file: 360 KBps for KLM method (6 words pre packet), 350 KBps for HSLB
e 1-2 sec downloading ARICH firmware by PCle40, almost same as HSLB
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Preparation for replacement

e 31 (24 + 7(M&O) ) boards has been produced, then tested at CERN, they
already arrived at KEK in Sep. 2020
e 4 boards were installed in the serves for TOP and KLM replacement

e 10 GbE NIC installed to ROPC, 10 GbE network switch <—> B3 HLT sever
room installed

Full replacement timescale

- _ 2021
Operation | ; ; ; :
4-6 : 79 10-12: 1-3 | 46 : 7-9 1012 7-9 | 10-12°

Accelerator shutdown - - - - _
TOP + (KLM + ...) ]
Remain COPPER system T
Backup period -

Current COPPER system will be on standby for a while after the installation,
In case of a serious trouble, we can rollback to the COPPER system quickly
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Summary

Belle Il DAQ system was designed to handle 40 times larger luminosity than the
former Belle experiment

A unified readout system was designed based on COPPER module for common
readout of sub-detectors (except PXD)

Region Of Interest (ROI) is used to reduce PXD data (1/10)

9 HLT units (3000 cores) is now operating during 2020ab, HLT reduce the data size
by 1/3

Operation with current DAQ system has been improved and data-taking efficiency
reach to 84.2 % during 2020ab. still have room to be improve.

COPPER cpu freeze and link errors (belle2link, b2ttlink) are the main issues in
2020ab for DAQ

Pcie40 module is adopted for the upgrade of Belle || DAQ readout system
Upgrade will keep the main feature of current readout system to keep the
modification of sub-detectors as less as possible.

Firmware and software development are almost done

Replacement is scheduled this winter for TOP and KLM, the others are during
summer shutdown 2021.
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