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Progress of TDAQ

Chapter 12 Trigger and data acquisition

Revised TDR content

— Update readout window

Prepared answer to IDRC review 2

Second IDRC review

Comments

The background event rate and event size are critical inputs to defining the TDAQ
system dataflow requirements. Assumptions used should be explicitly stated and
consistently referenced across all relevant chapters (some inconsistencies were
noted in the current draft).

>>The detail information for the event rate and event size are summarized in table
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The event size is calculated based on the information from the electronic chapter,
and the time windows for each sub-detector.

The safety factors applied in system design should be made explicit, clearly
motivated, and documented to allow for easy updates and assessment of their
impact on different subsystems.

>>A safety factor “1.5" is applied when estimating the event size, mentioned in
section 11.2: "It is worth noting that during the calculation, a safety factor of 1.5 was
considered for the background rate."

On top of that, another safety factor "10" is applied when estimating the trigger
efiiciency, as mentioned in section 12.4.1: "For both the ZH and the Z mode, each
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® Update the design of the common trigger board—particularly the bandwidth and
input link capacities from the BEEs—to reflect the information presented. Explain the
rationale behind the estimated number of trigger boards required at each of the three
L1 levels.

>> These part is added in "resource estimation” section as the last answer,

® Provide a detailed description of how the TPC data stream will be handled,
especially considering its long drift times.

>>The TPC reads all raw data, and uses trigger info to integrate 34 us data
segments sent to DAO. Data is packed in blocks by Trigger ID for parallel
processing. TPC  data is easily located via Trigger ID, enabling joint analysis with
other detectors sharing the same trigger. A new paragraph for the TPC data stream
detail information is added in section 12.5.2.

® Continue exploring the development of a fast-track trigger, emphasizing its
potential to reduce background rates and ease the load on the HLT.

>>The track trigger is being studied, some fast tracking algorithm, including neural

network, will be tried in future.

® D the ity for ROMA in ing data from the
BEE to the HLT, including a justification based on system performance needs.

>> Currently, CEPC's baseline design is to use the traditional TCP protocol for data
transfer from the BEE to the HLT, while RDMA is primarily being considered as a
research direction. This consideration is mainly based on the following points:

1. RDMA supports direct memory access, significantly reducing CPU utilization

during data transfer. This helps to the performance of

traditional protocols and meet the demands of future high-throughput data

(e.g., for high Z mode)
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Raw Event Size and Data Rate

Beam background with electronics

Vextex ITK OTK TPC ECAL HCAL Muon Total

Time windows (ns) 223 53 53 34023 1 323 1023 123
e e
ZH mode Full Data(Gbps) 1983.88  17.36 98.70 56.03 2445.12 751.20 0.72 5353.00
Data size / bunch (kB) 185.06 1.62 9.21 5.23 228.09 70.07 0.07 -499.35
Data size / event (kB) 185.06 1.62 9.21 642.86 456.18 280.30 0.07 i 1575.29 '!
12.IMW Z mode Full Data(Gbps)  7828.95 2591 170.06  60.97  3470.40 1255.63 0.72 12812.64
Data size / bunch (kB) 81.55 0.27 1.77 0.64 36.15 13.08 0.01 13347
Data size / event (kB) 326.21 0.27 1.77 311.85 180.75 196.19 0.02 i_'l_O_l:/'._O_S__:
Data rate
Operation phase | 11 111
“onditi Hi Z (121 MW W Z (50 MW tt
— More storage Condition lges L : (G0 MW)
_ Luminosity (1034 /em?/s) 8.3 26 26.7 95.2 0.8
— Need event size Physical event rate (kHz) 0.5 10 1.1 40 0.057
: L1 triger rate (kHz) 50 120 65 400 2
CompreSSIOn DAQ readout rate (Gbyte/s) 53.6 92.3 - - -
e Full Rec. with BX High level trigger rate (kHz) | 20 2 80 |
) Raw event size (kbyte) 1575.29 1017.05 1500 1000 1000
e RO DAQ storage rate (Gbyte/s) 1.6 20 1 80 |
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Raw Event Size and Data Rate

Confirmed time windows for each subdetector + 1 clock uncertainty

— VXD 200 ns (not confirmed), ITK/OTK 30 ns, TPC 34 us, Muon 100 ns

— Ecal 150 ns, Hcal 3000 ns

Raw event size 1.8/1.3 kB for Higgs/Low Z(readout data rate 67/130 GB/s)

vextex itk otk tpc ecal hcal muon total

signal width 200 30 30 34000 150 3000 100

time window 223 23 23 34023 173 3023 123

higgs full data(Gbps) 1983.88 17.36 98.70 56.03 244512 751.20 0.72 5353.00
kB/bunch 185.06 1.62 9.21 9.23 228.09 70.07 0.07 499.35
kB/event 185.06 1.62 9.21 642.86 228.09 770.82 0.07 1837.72
Readout data rate(Gbps) 74.03 0.65 3.68 257.14 91.24 308.33 0.03 933.97
low Z full data(Gbps) 7828.95 25.91 170.06 60.97 3470.40 1255.63 0.72 12812.64
kB/bunch 81.95 0.27 1.77 0.64 36.15 13.08 0.01 133.47
kB/event 326.21 0.27 1.77 311.85 108.45 9575.90 0.02 1324.06
Readout data rate(Gbps) 313.16 0.26 1.70 299.37 104.11 552.48 0.01 1032.70
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Comments of IDRC second Review
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Strike-throughs indicate that changes have been made.
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Recommendations of IDRC second Review
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