
The new ALICE operational logbook for LHC Run 3

On behalf of the O2/FLP project

M. Boulais



A Large Ion Collider Experiment

Context

• Context: O2 Upgrade

• Focus on GUIs

→ Bookkeeping application
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A Large Ion Collider Experiment

New web GUIs
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• Technologies improved considerably, especially web applications

• Users' expectations increased

• Fluid navigation

• Clean user experience

• Multiple devices & OS

• New set of GUIs based on web technologies

• Available from everywhere

• Flexibility

• Multiple platforms

• Multiple OS

• Reduced user input errors

• Improved UX

• Automatic workflow

• Quick and easy access to experiment information



A Large Ion Collider Experiment

Constraints for the web GUIs
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• Objective : Run 3 and 4

• Last about 10 years

• Projects must be robust

• Proven technologies

• Open to new features 

• New needs will appear while being used

• Easiness for developers to integrate their applications

LS 2

2022 2025 2028

Run 3 LS 3 Run 4



A Large Ion Collider Experiment

Why a logbook
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• Scientific experiment require logbook

• What was configuration and context at any time during operation

• Why configuration changed

• Logging system



A Large Ion Collider Experiment

Run-Coordination use-case

• Statistics computed automatically 

• Evaluate the amount of beam time effectively used

• See why data taking ended

• See global statistics or per detectors

• Can see: 

• What issues occurred

• Under which conditions

• Help to improve the overall efficiency
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A Large Ion Collider Experiment

Physicists use-case

• Have an history of data-taking conditions

• Know which data is good enough to be used

• See the configuration at any time

• Know any event that occurred
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A Large Ion Collider Experiment

Bookkeeping structure

• Run

• Environment

• Fill

• Log

• Metadata for a given data-taking period

• Run type

• Actual collisions

• Cosmic rays

• Calibration

• Quality of the data-taking

• Overall

• Per detector

• Tag to ease data mining and automation
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A Large Ion Collider Experiment

Bookkeeping structure

• Run

• Environment

• Fill

• Log

• Runs are linked to an environment

• Configuration of the experiment

• List of detectors

• Process workflows and target devices

• Enabled components
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A Large Ion Collider Experiment

Bookkeeping structure

• Run

• Environment

• Fill

• Log

• Two colliding beams of particles in the accelerator

• LHC Fill

• Extract statistics
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A Large Ion Collider Experiment

Bookkeeping structure

• Run

• Environment

• Fill

• Log

• Free textual information with optional attachments

• Can be created manually through bookkeeping or 

automatically when events occur

• Tag to ease data mining and automation
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A Large Ion Collider Experiment

Technical stack – Usage

• Two clients

• Users

• Manual interaction, through GUI

• Interfaces to other applications implemented in 

various technologies and languages

• Go (Control System)

• C++ (readout and data quality monitoring)

• Web application (Run condition table)

• Java (interface to the LHC information service)
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Bookkeeping

Communicates

Communicates

Interacts



A Large Ion Collider Experiment

Technical stack – Main stack : User GUI
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• NodeJs backend

• Non-blocking: handle huge number of requests without hanging

• Javascript

• Reference in web development

• Low learning curve yet powerful

• Useful if team grows

• Customized mithril frontend

• Lightweight

• Component oriented

• One technology for back and main front

• Shared code

• Developers efficient on both sides

Stack overflow survey 2021

webapp.js

shared.js

server.js



A Large Ion Collider Experiment

Technical stack – User GUI
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• Use of a common framework across all GUIs

• Used by 4 other tools

• Factorizes development

• Mutualizes common code patterns

• Similar look and feel

• Easy switch between applications



A Large Ion Collider Experiment

Technical stack – APIs
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• REST API

• HTTP client

• Available in many languages

• Scripting using cURL

• First client: Bookkeeping SPA

• gRPC API

• Widely used at CERN

• Fast and secured

• Interface-based (robustness)



A Large Ion Collider Experiment

Future works
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• Improve automation

• Add user customization

• Improve statistics



A Large Ion Collider Experiment

Thank you
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Any question?



A Large Ion Collider Experiment

ALICE presentation

• 1 of the 4 main experiments at LHC

• 173 institutes over 40 countries

• Main goal: Collision of heavy ions at high energy

➔ Objective: study quark gluon plasma

• Huge installation:

• 52 meters underground

• 16m wide and high, 26m depth

• Weight as much as Eifel tower
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A Large Ion Collider Experiment

ALICE upgrade
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• Long shutdown 2

• 2018 -2022

• Change multiple detectors

• After upgrade: data rate up to 3.5 TB/s

• New computing system: Online-Offline

• Online reconstruction of events → reduce from 3.5TB/s to 90GB/s

• Raw data is discarded, no room for errors

• Offline processing of events

• Complete rewrite of all the components, including the logbook

2012

Run 1 Run 2LS 1 LS 2

2014 2018 2022

Run 3



A Large Ion Collider Experiment

Technical stack – APIs

• Applications need to

• Provide data

• Read data

• Naive solution: open access to database

• Problem

• Clients depend on database structure

• Limits evolution possibilities of the application

• API 

• Encapsulates database schema

• Improves security
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Bookkeeping Cient 2Cient 1 Bookkeeping Cient 2Cient 1

Change in DB 
structure

Bookkeeping

Cient 2Cient 1

Bookkeeping

Cient 2Cient 1

API API

Change in DB 
structure

Direct access to the DB

API interfacing DB



A Large Ion Collider Experiment

Shifters use-case

• End of shift report 

• Quick overview of the situation when starting a shift: 

previous runs, eventual issues

• Written by shifters at the end of their shift

• Fill the end of run reason
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A Large Ion Collider Experiment

On-call (experts) use-case
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• Get environment list

• Used to identify what has gone wrong


