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Introduction

TP format v1.0
header block

pedestal block

hit 1
hit 2
hit ...
hit N

variable-
sized
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TP format v2.0
header block
pedestal block
hit 1
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hit ...
hit N

variable-
sized
payload

References
UDAQ Meeting 25 May 2021
dtp-release #6
dtp-firmware #99
dune-daq 37
dune-daq #40

Hit finding
Firmware

Phase 2 FELIX
Links

RawWIBTp

class RawWIBTp
{
  TpHeader m_head;

std::vector<TpData> block;
  TpPedinfo m_pedinfo;

}

struct RawWIBTp
{
  TpHeader m_head;

TpData m_blocks[1];
}
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Old Format (TPv01) Vs New Format (TPv02)

TP format v1.0
header block

slot + flags crate + fiber + wire

timestamp 32b-LSB

timestamp 32b-MSB

pedestal information block

accumulator + median

F00D + FEED

BEEF + DEAD

TP data block
hit 1
hit 2
hit ...
hit N

variable-sized
payload

TP format v2.0
header block

slot + flags crate + fiber + wire

timestamp 32b-LSB

timestamp 32b-MSB

pedestal information block

accumulator + median

F00D + # hits

BEEF + DEAD

TP data block
hit 1
hit 2
hit ...
hit N

variable-sized
payload



TPG Format (16b) Vs CR_if / FELIX (32b)
TPG format (16b word)
header block

crate fiber wire

slot flags

timestamp 16b-LLSB 0528

timestamp 16b-LSB 5BD4

timestamp 16b-MSB 54DA

timestamp 16b-MMSB 011B

pedestal information block v1.0

median

accumulator

FEED

F00D

DEAD

BEEF

v2.0

median

accumulator

# hits

F00D

DEAD

BEEF

CR_if / FELIX format (32b word)
header block

slot + flags crate + fiber + wire

16b-LSB 16b-LLSB e.g. 5BD4 0528

16b-MMSB 16b-MSB e.g. 011B 54DA

in dtp-simulation

timestamp 32b-LSB  is 16b-LLSB 16b-LSB  e.g. 0528 5BD4

timestamp 32b-MSB  is 16b-MSB 16b-MMSB  e.g 54DA 011B

32b-MSB 32b-LSB = 54DA 011B 0528 5BD4

in ProtoDUNE-I data captures

timestamp 32b-LSB  is 16b-LSB 16b-LLSB  e.g. 5BD4 0528

timestamp 32b-MSB  is 16b-MMSB 16b-MSB  e.g. 011B 54DA

32b-MSB 32b-LSB e.g. 011B 54DA 5BD4 0528

pedestal information block v1.0

accumulator + median

F00D + FEED

BEEF + DEAD

v2.0

accumulator + median

F00D + # hits

BEEF + DEAD



TPG Format (16b) Vs CR_if / FELIX (32b)
TPG format (16b word)
TP data block

start time

end time

peak ADC

peak time

sum ADC

flags + hit continue (1b-LSB)

CR_if / FELIX format (32b word)
TP data block

end time start time

peak time peak ADC

hit continue + flags sum ADC



TP Implementation in DUNE-DAQ Readout

triggeralgs
::TPSet

WIB link

Data Link Handler
(DLH)

swTPG

TP link
run_produce()

TP Source
Emulator + DLH

tp_stitch()

rawTPG

Latency Buffer
(LB)

triggeralgs
::TriggerPrimitive



vtune



Profiling Setup (vtune)

run_produce: TP hits → RawWIBTp tp_stitch: RawWIBTp → triggeralgs::TriggerPrimitive

Run daq_application inside vtune for 100s

slowdown 10
run_produce
tp_stitch

slowdown 1
run_produce
tp_stitch

slowdown 0.01
run_produce
tp_stitch

CPU Time
v1.0 / v2.0
0.04s / 0.02s
0.05s / 0.05s

0.1s / 0.1s
1.2s / 1.2s

1.5s / 3.5s
12.5s / 9.0s

μArch Usage
v1.0 / v2.0
0.0% / 0.0%
0.0% / 0.0%

6.0% / 5.0%
3.0% / 2.0%

20.0% / 12.0%
5.2% / 10.0%



Summary

• Preliminary profiling test using vtune
• Default configuration with 3 slowdown values of 10, 1,

0.01
• Comparing TP format v1.0 (old) vs v2.0 (new) →

relative measurement
• Current status
─ Default configuration shows no significant differences
─ At extreme configuration, with some caveats, old format

performance worse, however test job running conditions
become unstable anyway

─ Further measurements to be done soon with the
available tools


