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This Talk

● Covers the Data Analysis Working Group and PyHEP sessions 
at HOW2019

● My take on the most relevant information and trends
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https://indico.cern.ch/event/759388/timetable/#20190318


The Sessions

● Data Analysis Working Group (DAWG) sessions: 2 x 1.5h, 6 
talks in total
○ Plenty of discussion time allocated

● PyHEP: 1.5h, 5 talks (one by J. Helmus, Anaconda Inc.)
● Diverse audience: universities, labs, professors, students, 

scientists of all ages, LHC and outside, analysis physicists, 
technology experts.

● In general, a good showcase of technologies, packages and ideas 
around.
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Exciting Times!

● Feeling somehow similar to the years preceding LHC start
● Opportunities, opportunities, opportunities!

○ Also in the field of data analysis
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Data Analysis Working Group (DAWG)
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DAWG Objective

● Building bridges between communities
○ E.g. People attending Moriond and people attending CHEP
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Some Identified Issues of Analysis - 1

● Analysis is always performed in a rush:
○ No validation
○ Wild cut and paste and reuse code meant for other goals
○ Prolonged code life (developers gone, try to keep it running) 

● Multiple frameworks all doing mostly the same things:
○ Cost of maintenance multiplied by N frameworks
○ Number of bugs flying around multiplied by N frameworks
○ Half baked solutions: nice features of fwk A not in fwk B and viceversa

● Analysis preservation 
○ Can we complement the full dump of some analysis working folder in a docker 

container?
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Some Identified Issues of Analysis - 2

● Approaches which may become unaffordable in the future:

○ Compute everything I would possibly need

○ Store everything I would possibly need

○ Leave it there forever, even if I stop using it

○ Never ask myself how much does it cost 

● We’ll need efficient backends but physicists cannot and will not always 

write optimised analysis code

● Can we improve providing high quality trainings?

○ How can we make analysis simpler?
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Some Proposed Solutions
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● Declarative analysis is seen as part of the solution
○ Specify the what, not how to achieve it
○ Implementations available already: Coffea, 

RDataFrame, LINTTOROOT, BASF
● Converge towards common interfaces for non-event data

○ ROOT mentioned explicitly as a potential vector for 
such tools

● Strive for “Framework Efforts” across collaborations
● Do not push to users half-baked solutions

○ Identify set of high level, realistic (e.g. systematics) 
benchmarks of increasing complexity

J. Cervantes

N. Smith



What Triggered Discussion?

The kind of observations & questions to the audience which triggered discussion

● Which kind of flexibility we value most? (trains vs reduced common formats)
● Convergence on Jupyter notebooks as analysis platform, hiding the how is good
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Many constructive 
and quite open 

x-experiment chats



Languages

● The C++-Python duo is the reference
○ Functionality-, performance- and programming model-wise

● Clear trend: propose Python to physicists and accelerate it 
with C++/Python jitting and bindings to compiled libraries

● An example of C# (+LINQ)
○ Can we re-propose the useful concepts discussed w/o imposing the language 

itself?
● No in-depth discussion about this but the idea of an Analysis 

Description Language is in the air.
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PyHEP
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Looking For Alternatives - 1
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Looking For Alternatives - 2
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Conda & ROOT

● Open source package and environment management system
● ROOT packaged for Conda: 3 lines to create a Conda 

environment and get ROOT
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C. Burr, E. Guiraud, 
H. Schreiner

Nice collaboration 
example

https://mybinder.org/v2/gh/olantwin/tcanvasmagic/master?filepath=demo.ipynb


Conclusions

● HOW: diverse profiles, enriching discussions among experts and experiments
○ Showcase of current activities and solutions available

● Exciting times ahead of us!
○ Opportunity to become even more active & curious & courageous

● The DAWG started to identify directions to improve HEP data analysis and echoed 
them back to HSF
○ Solutions to some problems being prototyped now!

● Showcase of available solutions may evolve in competition
○ Talk, communicate, be open
○ Identify benchmarks, metrics and cost models (Open Data as starting point?)
○ Avoid half-baked solutions
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