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Benchmarks & Challenges:
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Top-tagging benchmark example



arXiv:1902.09914



�5

Algorithms ROC curves
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Reproducible Open Benchmarks for Data 
Analysis Platform (ROB)
Exploratory work for enabling such community benchmarks.

Components and Actors in ROB

1. Benchmark workflow defined by 
coordinator along with input data.

2. Users provide code (e.g. docker 
containers) that satisfy workflow 
stages, input parameters, and 
input data (file upload).

3. Back-end processes workflows 
and evaluates metrics (powered for 
example by REANA).

4. Front-end to collect input and 
display results.

Front-End

ROB

Back-End
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Benchmark Workflow Example

Preprocessing 
Stage

Input 
Data

Tagger

Downstream 
Analysis 

Task

Evaluation 
Task

Default 
Preprocessor

Default 
Tagger

Workflow Templates

Coordinator defines structure of the 
workflow:

Static input data

Implementation for static workflow 
stages

Default implementation for variable 
workflow stages

Variable (user-provided) workflow 
stages

User-provided input data
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Benchmark Workflow Example (cont.)

Default 
Preprocessor

Input 
Data

Tagger 1

Downstream 
Analysis 
Task 1

Evaluation 
Task

User 1

Default 
Preprocessor

Input 
Data

Tagger 2

Downstream 
Analysis 
Task 2

Evaluation 
Task

User 2

Preprocessor 1

Input 
Data

Default 
Tagger

Downstream 
Analysis 
Task 3

Evaluation 
Task

User 3
Benchmark Participants

Users create different instances 
of the workflow by providing 
implementation for 
variable workflow stages 
(and variable input data).
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Benchmark Workflow Example (cont.)

Tagger 1

Downstream 
Analysis 
Task 1

Default 
Preprocessor

Input 
Data 1

Tagger 2

Downstream 
Analysis 
Task 2

Evaluation 
Task 1

Preprocessor 1

Default 
Tagger

Downstream 
Analysis 
Task 3

Evaluation 
Task 2

Input 
Data 2 Idea

Create repository of 
contributed implementations 
and data.

Compossible workflows 
support contributions used for 
multiple workflows. 
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Workflow Templates

Components of Workflow 
Templates

1. Workflow specification (e.g. REANA 
serial workflow) with optional 
references to template parameters.

2. Declaration of template parameters 
(used by front-end for data input)

3. Specification of result schema to 
generate ‘leader board’.
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Workflow Templates (cont.)
sequences.txt

1,3,6,4,9 
3,8,1,2,4 
5,6,7,8,9 
1,3,5,7,9 
2,4,6,8,10

Predictor

analyze.py

11 
6 
10 
8 
12

predictions.txt

eval.json
{ 
  avg_diff: 0.5, 
  exact_match: 2 
}
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Workflow Templates (cont.)

- Run Benchmark

Code file

Drag file here or click to browse

Submit Cancel

Render input form from parameter 
declarations

sequences.txt

1,3,6,4,9 
3,8,1,2,4 
5,6,7,8,9 
1,3,5,7,9 
2,4,6,8,10

Predictor

analyze.py

11 
6 
10 
8 
12

predictions.txt

eval.json
{ 
  avg_diff: 0.5, 
  exact_match: 2 
}
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Workflow Templates (cont.)

Parameters for ‘Hello World’
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Workflow Templates (cont.)
sequences.txt

1,3,6,4,9 
3,8,1,2,4 
5,6,7,8,9 
1,3,5,7,9 
2,4,6,8,10

Predictor

analyze.py

11 
6 
10 
8 
12

predictions.txt

eval.json
{ 
  avg_diff: 0.5, 
  exact_match: 2 
}

Result schema to store benchmark 
results in database and to generate 
ranking
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https://github.com/diana-hep/TreeNiN


�18

TreeNiN implementation as a docker image
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Aiming for demo at ML4Jets 2020 at NYU

New Challenge: LHCOlympics2020 focused on searches for BSM physics 

- Signal: X  to hadrons (dijet events), where X is a new massive particle with an O(TeV) mass.

- Goal: identify BSM physics (yes/no, what mass, what cross-section) in the dataset.

Gregor Kasieczka, Ben Nachman, and David Shih

Thanks for your attention!

https://indico.cern.ch/event/809820/page/16782-lhcolympics2020
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