INSTALLATION |

COMMISSIONING AND



Note : sub-detectors in this talk does not include PXD.

| BASIC PLAN

Test bench E-hut
- Fiber/patch panel
- Readout test at test installation
bench
(Need to ask each sub- Delivery of new readout hardware

detector group to prepare )

- Installation of
ROPCs and new
readout system

SuperKEKB shutdown

- Connection between
FEE and new RO

- Full-scale
commissionng
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Mass production schedule (input from proponent)

2019 2020
ltems contact sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct.
451234123412345123412341234512341234512341234123451234123324
Decision making Committee Here, assuming 3months shutdown
mass production & santiy
check
FELIX mass production Pitt.
FELIX initial test Pitt.
FELIX delivery to KEK Pitt. Those arrows are tentatively written.
PCle40 mass production LAL o et e s s e e i e Mt i e et B i e B o el i e
PCle40 initial test LAL - >
PCled0 delivery to KEK LAL - -
CPPF mass production IHEP
CPPF initial test IHEP
CPPF delivery to KEK IHEP

A: can start before the selection
B: can start before new readaout boards are available

D: occupy sub-detector systems and cannot take data
during this work
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Event-builderl, readout PCs etc. (Input from Yamagata-san and SY)

Items

Upgrade of event builder
purchase new switches
cabling work (E-hut <-> B3)
cabling work in B3server room
installation of eb1(10GbE) in
Ehut

ROPC (FELIX, PCle40)

cabling (ROPC<->evb1 switch)
order and delivery of ROPCs
installation of ROPCs

setup of ROPCs (install OS etc.)
uTCA crates (CPPF)

purchase uTCA crates
installation of uTCAs

FEE cabling in E-hut
installation of patch panel
Cabling to new RO boards

contact

Yamagata-san
Yamagata-san
Yamagata-san

Yamagata-san

Yamada/Zhou
Yamada/Zhou
Yamada/Zhou
Yamada/Zhou

Yamada/Zhou
Yamada/Zhou

Yamada/Zhou
Yamada/Zhou

2019

Nov.

2020
sep. Oct. Feb. Mar. Apr. May Aug. Sep. Oct.
45123412341234512341234123451234123451234123412345123412341

Dec. Jan. Jun. Jul.

A: can start before the selection
B: can start before new readaout boards are available

D: occupy sub-detector systems and cannot take data
during this work

A: can start before the selection
B: can start before new readaout boards are available

D: occupy sub-detector systems and cannot take data
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Tasks during shutdown period(Input from Nakao-san etc. )

Items

FTSW

install COPPER FTSWs in a VME

rack near new new boards
cabling between FTSWs
Modifying ttaddr program
Commissioning
Reconnection of
fibers(SVD,CDC, TOP,ARI,ECL,
KLM, TRG)

comissioning with full-SvVD
comissioning with full-CDC
comissioning with full-TOP
comissioning with full-ARICH
comissioning with full-ECL

comissioning with full-KLM

comissioning with full-TRG

contact

Nakao-san
Nakao-san
Nakao-san

Yamada/Zhou-
san

Yamada/Zhou-
san/proponent
Yamada/Zhou-
san/proponent
Yamada/Zhou-
san/proponent
Yamada/Zhou-
san/proponent
Yamada/Zhou-
san/proponent
Yamada/Zhou-
san/proponent
Yamada/Zhou-
san/proponent

sep. Oct.

2019

Nov.

Shutdown period might be incorrect

—

Dec. Jan.

A

2020 |

Feb. Mar. Apr. May Jun. Jul.
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TOP, ARICH
|

MPO-LC
Patch panel







ROPC




160c

65cr

4130cm

1F {ail racks reserved for TRGADAG)

B
> <

20142 8 version (Kuzmin'lwasaki/lioh/Makaa)

L

X
h’.Lh'l

| Resarved

- CoC
Reserved™1) T
ECL chC
Resarved COFPER
ECL
CDPPER
ECLMLM
Readout PC

CDCIPID
Readout PC

. -

EFIIVERID
COPPER

Resenved E:ﬁgérsvu
Resanvd

Resenved

Regerved E:ﬁdn-;r SwW
Reasaned Buldar SW
Resarved E:ﬁg:ar SW
Reserved e

TTD SWD
COPFPER
GDL & EVD
RF clock COPPER
Trsmear
Resarved . 10 =)
PID SVD
Trigger Reserved
ECL OMEEM
Trigger DATCOMN
Trigger ONSEN
Reserved DATCOMN
Trigger FXD
Reserved Raserved
E
0
Resansed Rasared
Resanad Resarved
Resened Reserved
Resened Rezarved
Resaned Rezarved
Resaned Rasarwad
Resened Raserved

235cm (82.5+70+82.5)

SVD
CDhC
TOP
ARICH
ECL
KLM
TRG

N-S [m] E-W [m]

6.8
6.8
4.85
4.2
7.45
5.5
4.2

4.47
2.12
2.12
2.12
4.47
4.47
2.12

vertical

w w wwwww

14.27
11.92
9.97
9.32
14.92
12.97
9.32

Round
total [m] off

[m]

[m

14
12
10

15
13

16
14
12
11
17
15
11



(G. Varner)

MoU: Replacement timescale

* This schedule doesn’t reflect long summer shut-down
in 2020 (TOP MCP-PMT replacement, other work)

Year 2018 2018 2018- 2020 2020 2021 2021 2022 2022 2023

2020
Month Jul.16 Oct.31 Apr/18 Apr. July- Jan.  July- Jan.  July- Jan.
Mar/20 Sep. Sep. Sep.
Proposal Decision
deadline 3
Proto
typing —
Mass
l?roduc‘
tion ﬁ
:ﬁ;ﬂgﬁ' m spare ripl. 2 spare  repl. 3 spare
ent “ l ' hl '
comment cang. test - COPPERs are replaced detector by detector during
dates  WIth summer shutdown period in 2020, 2021, and 2022.
thasen>  POCKet - Short winter shutdown might be utilized for additional
DAQ work.

*  Implies sacuvesReNblsdronNeBUMITEIMeENE 5616l OT)




SCHEDULE (MOU RELATED)

- It seems that 3months shutdown is not enough for full
replacement

- readout test at test bench for all-subdetector might be also
difficult, if delivery of new hardware will be near the summer
shutdown in FY2020.

- So, support for installation/commission length will be
extended to JFY2021.

- But, anyway some sub-systems should be replaced in
FY2020 (which subsystem ? TOP+SVD+CDC ?)

- Co-exists with the current COPPER system

- Then, In my idea, the longer shutdown can be used for the
replacement of the rest of sub-detectors.
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In requirements document,

https://confluence.desy.de/display/Bl/Requirements+Do

cument+for+DAQ+upgrade

BHwide generator
it BBbar, generator (example of low
FDE‘ event) 2 SYDCDC.TOP,  multiplicity event)

bKLM estimation for SVD.CDC . TOP,
bKILM estimation
SVD 20.4
CDhC 22.4
TOP 8.6
ARICH 14.5
ECL 27.7
bELM 4.5
eKILM 0.8
TRG N.A. N.A.
total 98.9

(Note: those estimation is event size after processing data on readout PC by adding header

and trailer)

# of links
19.4 48
17.3 299

5.5 64
14.5 72
27.7 52

4.3 16

0.8 16

22
89.5 589

OF NEW READOUT BOARDS

In Katsuro-san’s talk at this workshop

Expected SVD data size

COPPER max. ~ 2.3 max. ~ 35 max. ~ 70 ~ 85
ROPC max. ~ 11 max. ~ 170 max. ~ 350 ~ 250
EB1 ~ 84 ~ 1200 ~ 2500
(sum of all subsystems
except PXD)

Could be double with
final HLT system

HLT rate ~2.5kHz HLT rate ~5.0kHz

HLT/ ~ 84 ~210 ~ 420 ~1800!")
Storage (sum of all subsystems)

- Evaluated data rates are assuming 3% layer-3 occupancy, which is at the SVD
operation limit due to tracking performance.

« Operation at 15kHz trigger rate should be OK, while operation at 30kHz can
require future reinforcement of ROPC

— SVD data reduction with 3-sample instead of 6-sample
— Increase the number of ROPCs or output network ports
— COPPER upgrade project (*) limit due to data transfer to KEKCC

20.4kB/ev x 30kHz = 612MB/s ‘ Throughput @30kHz : 2500MB/s
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LIAISON WITH DAQ-UPGRADE
PROJECT

» The impact of modification is minimize in sub-detector side.
- use belle2link -> no update for FEE firmware
- update of SLC software -> previous talk.
» But, as for commission, we need to work together with sub-detector DAQ experts.
» Building a test bench ( KEK or home-institute ?)
» How to configure FEEs

e  enicates  testbencn

SVD Tsukuba B4

CDC Tsukuba B4

TOP Tsukuba B4, Hawaii
ARICH KEK ? Kitasato ?
ECL

KLM Hawaii

FTSW preparation



SUMMARY

Commissioning for each sub-system will be done
first at test bench

large-scale test during SuperKEKB shutdown

Schedule (My idea)
“1st” installation for some sub-systems

The rest will be installed in longer shutdown for PXD and TOP

Still we can see how the preparation goes to finalize the schedule but
longer installation period needs to be noticed in MoU

Work with sub-detector DAQ experts again
Assigning liaison
Test and commissioning will be the main work.
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