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What is real-time analysis?



Frequently “triggering” — identifying an interesting subset of the data which can be recorded to permanent storage !6

OK that wasn’t very helpful — what do we mean by it?



Anomaly detection — identifying unusual features which may indicate a new process or problem in the experiment !7

But also… 



Real-time alignment and calibration of the detector, enabling optimal detector performance at all times !8

As well as… 
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And let’s not forget…  



A huge part of the internet as we know it requires real-time inference based on user data !10

Or indeed…
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What is the common theme in all this?

In the most general sense, real-time analysis refers to the processing of data 
before this data can be recorded to permanent storage. 

The reasons why any given analysis happens in real-time are diverse: a lack of 
resources to store all the data, a need to signal anomalous or interesting 
events to other systems, need to maintain optimal detector performance…  

Depending on the physical constraints of the how the data is collected and 
recorded, real-time analysis may be performed with a fixed or variable latency.
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Why a real-time analysis workshop?

The steadily increasing power of both computer hardware and processing 
techniques (not least AI/ML-driven) mean that we are able to infer more and 
more complicated and interested properties of our data in real time. 

Despite this, real-time analysis depends on a wide set of skills and techniques 
which are today scattered across various scientific domains. 

Forming a community of people interested in real-time analysis can help us to 
learn from each other, and to develop a more coherent vision of optimal real-
time analysis architectures which can address our diverse problems. 

This workshop’s primary goal is to help build such a community. 
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Workshop structure

Plenary lectures in the morning — and after lunch today 

Otherwise work organised in four parallel tracks, chosen to emphasize four key 
areas of real-time analysis which span experiments and domains 

Plenary recap of the parallel sessions each evening, to allow people to follow 
tracks which they are not participating in 

And a special session on Friday where we will learn about optics-based 
computing hardware with colleagues from lighton.ai 

The second week of the workshop will focus on the development of real-time 
analysis software for the LHCb upgrade.

https://www.lighton.ai
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Track 1: Partial event building & persistency

Track organisers
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Track 2: Real-time machine learning

Track organisers

https://arxiv.org/abs/1906.08306
https://arxiv.org/abs/1811.10276
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Track 3: Real-time alignment & calibration

Track organisers

01/06/2021—01/12/2023

alignment and calibration calibration

Outer tracker drift time calibration

measured drift times can be compared to estimated ones
(drift radius estimate known from tracking)
most common cause of discrepancies: time shift between
proton collision time and LHCb clock
evaluated each run, and global drift time offset corrected for
next run if above threshold
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Track 4: Efficient programming for real-time architectures

Track organisers
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Social activities at the workshop

1. Happy hour/welcome drinks tonight starting at 6pm 

2. Workshop dinner on Thursday 18th (and Wednesday 24th for those staying 
for the 2nd week) at Le Gramophone. Please let one of the organisers know 
about any special dietary requirements as soon as posible. 

3. We have also compiled a list of activities which we enjoy in Paris, particularly 
for those of you who are staying over the weekend.

http://www.legramophone.net/phone/index2.php#_home
https://www.universite-paris-saclay.fr/sites/default/files/what_to_do_in_paris_during_the_summer.pdf
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Miscellaneous organisational points

1. If you need to use a fixed internet connection this week, please get in touch 
so we can whitelist your MAC address. 

2. If you do not have eduroam, we have wifi passwords for the local network, 
please get in touch with one of the organisers. 

3. Please get in touch on the Slack if you would like to have access to either 
the CERN OpenLab (for those who already have a CERN account) or cloud 
resources for the hands-on sessions this week. 

4. I will be driving to the workshop every morning — if those of you in the 
Orsay hotel would like to synchronise for a lift, let me know.
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Final remarks & getting to know each other

Sparking new collaborations is at the heart of this workshop — thanks to 
everyone who’s uploaded a slide about themselves already!  

Let’s go around and do 1-minute verbal introductions after this talk to help us 
get to know each other. 

And please do feel free to take advantage of the facilities here & have parallel 
discussions beyond what we have already organised. 

Finally if you have any questions, get in touch with one of the organisers and 
we’ll do our best to answer and help. I hope you all have a great and 
productive time at the Institut Pascal over the next weeks!

https://docs.google.com/presentation/d/15MWzoDURG7nGCI_pbSHEgKPHZ6k3QiSkq6ucW-PVpW0/edit#slide=id.g1c246d82d5_57_66

