iy,

< EURIUSD - 1,353789 - 00:00:00 14 giu {EES'D
EURLSD (Bid), Ticks, # 300/ 300

OQGLE SUMMER-OF.CODE 2023 - FINA 'R PORT #‘ . 5

‘L0SSLESS™
| DATA COMPRESSION
“FOR-THE-FASE

it g

EXPERIMENT

SUMALYO DATTA
AIRE ANTEL AND BRIAN PETERSEN




PROJECT OVERVIEW

e The FASER, or the Forward Search Experiment, is a
small, low-budget LHC experiment designed to
search for light and extremely weakly interacting
particles.

e The Data Acquisition (DAQ) software records events
at a rate of about 1.5kHz. -

e The experiment uses DAQLling, a modular, lightweight
C++ framework, to design the DAQ software.

e |t aims to reduce costs by reducing its data storage
demands, which have already exceeded initial
estimates.

e This project explored various compression libraries
and implemented a compression engine module
that compresses physics events in real time without
Introducing DAQ bottlenecks.
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COMPRESSION LIBRARIES

Compression Ratio

Compression Speed n bytes per microsecond

Compression speed

a0 —e— Compressor:ZSTD compressionl evel:3
—#— Compressor:ZSTD compressionlevel:3

e—— - Jf [ wra]-0
—e— Compreszor:Z5TD compressionl evel:13 —#— Compreszor:LZ4 compressionlevel

—e— (Compressor:LZ4 compressionlevel:9

Compression Ratio

,.
[=a)

i- [
A1
[ ]
[
[
[
f—

al
[
]
[
[
[

Event No

Event No

ZSTD Compressor: High Compression, moderately fast, optimized
Zlib Compressor: Fairly good compression, slow, not optimized
LZ4 Compression: Poor Compression, very fast, not optimized

. It was observed that a often came at the
my ' The results were recorded and analyzed to find the

—e— Compreszor:Z5TD compressionl evel:13
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HIGH RATE EVENT TESTING

DAQTest / CompressionTests ¥ <5

Event Rate (EventPlayBack)
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Compression Engine: Received & Sent Event Count
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== gyentCompressor-Events_recieved_for_compression.last eventCompressor-Compressed_events_sent_out.last

Compression Engine Message Traffic
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== eyventCompressor-Event_Compression_ratio.mean Min: 1.98 Max: 2.02 Mean: 2.00

Compression Engine Internal Queue Size
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== gyentCompressor-PayloadQueueSizelnternal.mean Min: 0 Max: 295 Mean: 39.1

Compression Engine Message Count
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== eyventCompressor-ReceiverChl-NumMessages. mean == eveniCompressor-SenderCh13-NumMessages.mean
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Metrics were published on the Grafan dashboard during a run of the actual complete experiment
running at event rates as high as 4kHz. The Compressor performs quite well.
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