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Community-driven benchmarking

Face similar challenges and want to collaborate for advancing in the
understanding of specific scientific problems.

Guarantees a more complete benchmarking.

Useful for a wider group of people: software developers and users.
Follows the principles of Open Science to foster reproducibility, data sharing...
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The ELIXIR Tools Platform

OPENEBENCH
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Scientific benchmarking in OpenEBench
How OpenEBench is organized

OPENEBENCH

Community

Participant
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Scientific benchmarking in OpenEBench
Levels of engagement
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Scientific benchmarking in OpenEBench
Benchmarking process

OPENEBENCH

LEVEL 3
LEVEL 2
LEVEL 1
2&3 Visualization
= Galaxy
§ cetflow St e %&B VRE Benchmarking workflow
niciflow
Tool / Workflow 1 pon

= i Tdson — | Validation Matdca Consolidation

SEE Input - generation =

S %ﬁsm““ Tool | Workflow 2 - R\ | e |

- v ’

| _json

w7
\ / ‘
\ Reference %&B Benc:hmarkingom"&"B \

dataset/s data




Public reference

Scientific benchmarking in OpenEBench
Benchmarking workflow
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https://github.com/inab/TCGA_benchmarking_workflow
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HANDS-ON EXERCISE 1
Running the TCGA benchmarking workflow
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TCGA Cancer Driver Genes benchmarking description

The Cancer Genome Atlas consortium organized a benchmarking event to compare the
performance of cancer driver gene identification tools in 33 cancer types [see Bailey et al,
2018 for more info]

8 tools have published their results in OpenEBench [OEBC001]

You have a tool called “my gene predictor” and want to compare the results against the
public ones

EIM


https://doi.org/10.1016/j.cell.2018.02.060
https://doi.org/10.1016/j.cell.2018.02.060
https://dev-openebench.bsc.es/scientific/OEBC001

TCGA Cancer Driver Genes benchmarking organization

Community

Participant

il

OPENEBENCH

The Cancer Genome Atlas (TCGA)

2018 PanCancer data - Driver Genes
prediction benchmark

Adrenocortical Carcinoma (ACC)
Breast Invasive Carcinoma (BRCA)

my_gene_predictor
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Running the workflow from the CLI

For detailed information please refer to the README in the workflow’s GitHub repository

Requirements:

- Git

- Docker

— Nextflow = 19.10.0 (it requires Bash = 3.2 and Java =8 and < 17)

Download version 1.0,8 of the workflow from GitHub:

> git clone https://github.com/inab/TCGA_benchmarking_workflow.git

> cd TCGA_benchmarking_workflow/
> git checkout 1.0.8 -b 1.0.8



https://github.com/inab/TCGA_benchmarking_workflow/blob/1.0.8/README.md
https://github.com/inab/TCGA_benchmarking_workflow/tree/1.0.8

TCGA Cancer Driver Genes benchmarking workflow
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OPENEBENCH

sample_out/benchmarking
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sample_out/results/ACC/
sample_out/results/BRCA/

elixir



Running the workflow from the CLI

Let’s do the magic!

> nextflow run main.nf -profile docker

Now it’s time to explore the results

s ®
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Running the benchmarking in the
OpenEBench Virtual Research Environment (VRE)

OPENEBENCH

Run same workflow in OpenEBench VRE

https://openebench.bsc.es/vre

EIM


https://openebench.bsc.es/vre

Scientific benchmarking in OpenEBench
Engagement level 3: Participants’ tools execution
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Scientific benchmarking in OpenEBench
Engagement level 3: Participants’ tools execution

OPENEBENCH

WTf Ex

The Workflow Execution Service backend engine aims to fetch a workflow from a TRS-
enabled WorkflowHub instance, fetch the inputs (which should be reachable through
URLSs) and workflow execution engine, and execute the workflow in a secure way.
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https://workflowhub.eu/

Scientific benchmarking in OpenEBench
Engagement level 3: Participants’ tools execution

OPENEBENCH

wiEd®

The Workflow Execution Service backend engine aims to fetch a workflow from
a TRS-enabled WorkflowHub instance, fetch the inputs and workflow execution
engine, and execute the workflow in a secure way.

Compatible with RO-Crate and GA4GH cloud workstream specifications (TRS/WES/TES):
* Materialize Nextflow and CWL workflows from WorkflowHub.

e Materialize remote repositories that contain the materialized workflows.

e Materialize inputs and reference data to launch workflows.

» Setup Nextflow and CWL engines (currently working with Nextflow and cwltool).

» Validate workflows and materialize their containers (Docker and Singularity).

e Launch the workflows in an execution environment.

e Create execution provenance.

®
e Generate RO-Crate from execution provenance. .
elixir


https://workflowhub.eu/
https://github.com/common-workflow-language/cwltool
https://www.nextflow.io/

Scientific benchmarking in OpenEBench
Engagement level 3: Participants’ tools execution

OPENEBENCH
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... still, we need a back-end engine that be able to interpret RO-Crate and execute any workflow
contained within.

HOW STANDARDS PROLFERATE:
(65 AVC CHARGERS, (HARACTER ENCODINGS, IN STANT MESSAGING, ETC)

4?! RIDICULOLS!

WE NEED To DEVELOP
SITUATION: || SEUVERAL SO | GiTUATION:
THERE ARE USE. CASES. JERH! THERE ARE
4 COMPETING ‘O || 15 comPETNG
STANDPRDS. STANDPRDS.
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@
... we are not developing (or proposing to develop) the 300" workflow manager. El?ﬁ:




Scientific benchmarking in OpenEBench
Engagement level 3: Participants’ tools execution

OPENEBENCH

Wf Ex

@ Enabling reproducible, transparent research.

=

= RO-Crate is a mechanism to bundle digital

ZZ E@ gt i objects semantic metadata.
It offers the flexibility of being a single
@) scientiichypothesi @ : digital object that encapsulates relevant
PPPPPPPPPPPP metadata and data (or link to them). The
~ o target for workflow executions are the
workflow and execution provenance:
o software containers, input and output
datasets (along with their public ids), etc...
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Scientific benchmarking in OpenEBench
Engagement level 3: Participants’ tools execution

OPENEBENCH

wiEx(S:

Download

Materiali :
aterialize {(Z.S}) (using TRS API)

RO-Crate ‘ a
0 Workflow repository WorkflowHub
nexciflow § CWL/Nextflow engine
ot Inputs + Reference files Upload
-

@

‘ Generate {@D}
Create A RO-Crate
Execution
provenance

Demo case on the execution of the selected workflow https://asciinema.org/a/452404 o
Back-end engine installation https://asciinema.org/a/452311 Ell iir
Rootless singularity (advanced) https://asciinema.org/a/452320

Workflow execution files (old) https://asciinema.org/a/385268



https://asciinema.org/a/452404
https://asciinema.org/a/452311
https://asciinema.org/a/452320
https://asciinema.org/a/385268
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HANDS-ON EXERCISE 2
Running TCGA workflow with WfEXS
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Want to know more about OpenEBench?

«+# OpenEBench

%@ » Welcome to OpenEBench documentation! © Edit on GitHube?

Welcome to OpenEBench documentation!

Eanchmarking OpenEBench, the ELIXIR platform for benchmarking, aims to address the main benchmarking challenges for life-sciences tools and workflows. It is based on

three pillars:
Background

BENCHMARKING EVENTS ASSESSMENT OF RESEARCH SOFTWARE
Community-driven Scientific
Benchmarking
Support of Systematic Provision of a
As: ient of Research Software
St SCIENTIFIC BENCHMARKING SOFTWARE MONITORING SOFTWARE OBSERVATORY
Platf ) )
protocols for assessing the scientific of bioinformatics tools, server and workflows for | for assessing the technical efficiency of
Uisar fRoles performance of bioinformatics methods assessing software-quality metrics at individual bicinformatics tools, servers and/or workflows.
in a qualitative and reproducible manner. level

Scientific Benchmarking Data Modk

Find more about the platform here!

Benchmarking Workflows Introduction

wep Lomponents
« Overview
OpenEBench APIs

Autbertication and Authortzation o Community-driven Scientific Benchmarking efforts

) e o Assessment of Research Software quality Y f k
Source Code Repositories
OUMDR - 00A RepawROL e o Software Observatory of Quality Research Software o u r ee ac

Benchmarking Perspectives

is welcome!

Explore Tools Monitoring o Why benchmarking in bioinformatics?

Explore Benchmarking Results

Participate in Benchmarkil o OpenEBench in ELIXIR

Organize Benchmarking Events = Objectives of OpenEBench
Manage User Accounts and Rol = Benefits to all stakeholders

®
https:/lopenebench.readthedocs.io/len/latest/ a li 1r
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