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● Face-to-face
● Mailing lists
● Chat service: Mattermost
● SMS/Phone call
● Windows Desktop Alerts
● Ticketing system: Service Now 
● Issue Tracking: Jira/Gitlab 
● Discussion Forums: Discourse
● …
● Many services send direct email alerts
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Notifications @ CERN
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Motivation
● High volume of notifications at CERN due to its scale

○ monitoring and alerts of software, hardware and 
experiments, news and articles, meetings, general updates, 
administrative procedures…

● Automated tools generate too many emails
○ challenging to control and keep track of where, how and 

when some information was received



Motivation

9 May 2023 Carina Antunes | Building a highly modular user-oriented notification system 6

● Replicated efforts in maintenance
● Inconsistent look and feel leads to lack of trust



History
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Current system is the result of many iterations
● Evaluating alternatives since 2016
● Last iteration started around 2019
● Q1 2021 Prototype opened internally in IT-CDA
● Q2 2021 Pilot service opened to IT
● Q3 2021 Pilot service opened to CERN
● 2022 Service entered beta status and available for CERN-wide usage - working with the community for 

more features and system validation
● More will come!



Objectives
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● Empower users
○ How/when/where they want to receive communications

● Enhance and complement communication methods
○ Enable efficient integration development 
○ Avoid multiple implementations of notification handling

● Central communication Hub
○ Not a new message system: A Hub between existing message systems
○ Provide a common and simple entrypoint for sending communication
○ Highly scalable and modular, easy to add new devices types



Objective: streamline communications
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Service Overview
Functionality and architecture
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Functionality
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Channel visibility Notification priority Notification targets

Public
Always listed in the portal, for 
all users

Internal
Visible only for authenticated 
users

Restricted
Visible only for owners, 
administrators and members of 
channel. 

Critical

Important

Normal

Low

Bypass user 
preferences Direct General 

Targets Members Channel
members



Functionality
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Channel Members

Users
Added by channel owners or 
self subscription

Groups
Added by channel members
Managed via Identity Services 



Architecture
Components overview
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REST API

Web 
Interface

Routing

Consumers

Email gateway

Jobs

Database
Message 
queues

Identity Services

Devices

Strongly 
consistent
key-value store
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REST API

Web 
Interface

Routing

Consumers

Email gateway

Jobs

Database
Message 
queues

Identity Services

Devices

Strongly 
consistent
key-value store

Deployment

Audit storage

Monitoring

Notifications 
Archive 



● Python
● Typescript
● ReactJS 
● Helm
● OKD
● OpenSearch
● ActiveMQ
● Postgres
● ETCD
● Nginx
● …

Architecture
Stack overview - open source by design
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Architecture
A notification journey
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REST APIWeb 
Interface Routing Consumers

Database

Routing 
queue

Devices

Strongly 
consistent
key-value store

Notifications 
Archive 

Consumer 
queue

ConsumersConsumer

Jobs

Consumer 
queueConsumer 

queue

Expansion 
and routing



The Future
Next steps and how to reach us
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Next steps
Requested features and use-cases
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● Customisation / white labelling for specific limited official channels
○ CERN Bulletin, CERN Store, …

● Recurrent notifications
● Templates
● Indico integration

○ open-source event management system, popular in the HEP community
● Statistics
● Built-in media hosting
● My Notifications page



Next steps
Going open source
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● We want to provide a notifications hub that is flexible enough to be 
integrated with any device system

● New public repository coming soon
○ https://gitlab.cern.ch/push-notifications
○ https://github.com/hermodnotifications (coming soon)

● Moving into a Flexible Plug-in architecture
○ Contain CERN specific resources
○ Extension points, interfaces and configurable modules
○ Devices as extensible plugins
○ Packaged as an Helm chart for easy deployment

https://gitlab.cern.ch/push-notifications
https://github.com/hermodnotifications


Reach out to us
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● Stay up to date on new features
○ Subscribe Notifications Service News: cern.ch/notifications

● Read the documentation
○ https://notifications.docs.cern.ch 

● Reach us at notify@cern.ch

https://notifications.web.cern.ch/channels/1f0155ad-d7f9-431e-9b7f-a2128dd2cec2/notifications
https://notifications.docs.cern.ch/
https://notifications.docs.cern.ch
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