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AMPEL is: 
a public software 
framework for the 
selection, analysis 
and reaction to MM 
transient data 
(“broker”).



Bad transient

Take a closer look

Do something… now!



1. Optical GW counterpart candidates
2. Tidal Disruption Event search algorithms
3. Automatic publication of extragalactic ZTF transients 
4. Robotic detection, selection and follow-up of SNe
5. Combined likelihood from optical and neutrino data.
6. Complete transient samples (RCF)

Ampel live
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Not previously possible!

Ampel live
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Challenges
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Execution layers



Sample channel
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● Execution layers (tiers) replace a 

traditional pipeline architecture

● Each layer independently scheduled

● Each layer serves distinct purpose

● Information exchange between layers 

through DB

Execution layers



Channels

● The behaviour of each execution layer 

configured by channel

● A channel defines:

○ What streams to use

○ What analysis to perform

○ When and how to react



Channels

● The behaviour of each execution layer 

configured by channel

● A channel defines:

○ What streams to use

○ What analysis to perform

○ When and how to react

Ampel then applies this “analysis scheme” 
consistently to real-time data.



Analysis units

● Data analysis through python modules

● Abstract classes regulate input / output

○ Use community tools

○ Local tests based on static data

○ Merge into live Ampel instance

● Requested by channels

Base

Unit
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Advantages
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Flexibility



Flexibility

● States enable to combine information from 

different instruments & versions

● Easy to create new channels

● Modular analysis units

○ Re-use / citation of community work
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Flexibility

Scalability



Scalability

● The execution layer layout enables:

○ Extensive and easy multi-processing

○ Near native distributed computing 

● MongoDB scales well horizontally

● Identical computations requested by different 

channels shared internally
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Flexibility

ScalabilityProvenance



Provenance

● States make computation with dynamic streams 

traceable and efficient

● Containerisation ensures repeatability

● The transient journal logs everything that happens 

● Structured logs enable further efficient analysis

● Compatible with IVOA Provenance Data Model



Summary

● Opportunities through new instruments.

● AMPEL enables novel transient analysis - today

● Public framework

○ Talk to us

○ AMPEL paper (Nordin et al; 2019A&A...631A.147N)
○ https://github.com/AmpelProject/Ampel-contrib-sample

https://ui.adsabs.harvard.edu/#abs/2019A&A...631A.147N/abstract
https://github.com/AmpelProject/Ampel-contrib-sample

