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Instructions

1. Summarize the set of projects/activities, making note of external connections
outside of IRIS-HEP, including to experiments.

2. Workshops or blueprints that should be planned for the upcoming year?

3. What would be potential Year 4 milestones for each of the projects? (First ideas, to
be iterated with Pls and the whole team as this process moves forward.) Use the
ones that are currently in (year 3) along with the sketches we have in year 4 and
goals for year 5. See this page for the current milestone registry.

4. What new/existing “grand challenges” would be useful to organize involving your
area during Year 4 of IRIS-HEP? How would these challenges depend on efforts
from other areas of IRIS-HEP, the US LHC Ops programs, or the experiments?

5. Are there new opportunities where effort from IRIS-HEP can make an impact? Is the
alignment of the focus areas in IRIS-HEP appropriate?



https://view.monday.com/961739797-a12769f13af02d67084ed68776b46030?r=use1

@ Analysis Systems

m Develop sustainable analysis tools to extend the physics reach of the HL-LHC

experiments
— create greater functionality to enable new techniques,
— reducing time-to-insight and physics,
— lowering the barriers for smaller teams, and
— streamlining analysis preservation, reproducibility, and reuse.
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@ Analysis Grand Challenge

The Analysis Grand Challenge has helped sharpen the focus of the group

e Vvertical slice through tools from DOMA through final analysis results
o a forcing function for improving interoperability of AS tools
o a forcing function for discussion with DOMA, SSL, Ops programs

e inaddition to tool-based view, focus on deployment onto facilities to build systems
o subject of blueprint meeting and many follow up discussions

e well aligned with analysis systems Y4 and Y5 planning milestones
e our focus has been on the technology demonstrator aspect of the challenge
o Is notinclusive of all possible use-cases (e.g. LHCb-style unbinned fits)

o have not been focusing on multi-user facilities considerations or immediate impact

e aiming for a technology preview / training event in the fall
o connection to “training challenge” in the future?




@ Summarize Projects / Activities

Analysis Systems

G2.1 Hold blueprint meeting to define one or more named scenarios for the capabilities of an...
G2.2 Release of boost-histogram 1.0

G2.3 Uproot 4.0 release, which includes Awkward 1.0 and various structural and interface up...
G2.4 Release of GPU kernels for Awkward, demo of CPU/GPU transparency

G2.5 Finalize core design decisions and initial implementation of cabinetry

G2.6 Scoping and specification of the target analysis to be used in the Analysis Grand Challe...

G2.7 Baseline programming Interfaces between components like ServiceX, func_ADL, HEP_...

G2.8 Stabilize/freeze public pyhf API with full feature set

In addition:

Status

Done

Done

Done

Done

Done

Done

On Schedule

On-Time

On-Time

On-Time

On-Time

On-Time

On-Time

On-Time

On-Time

e scikit-hep adoption and maturity is growing quickly

Due Date

Year

2020

2020

2021

2021

2021

2021

2021

2021

Completion Date
Oct 26, 2020
Dec 5, 2020
Dec 5, 2020
Dec 5, 2020

Feb 17

Feb 15

e The fal 2020 blueprint accelerated facilities discussion with Ops programs, opened
new lines of communication and shared goals, milestones, etc.

Materials
https://indico.cem....
https://github.com/...
https://github.com/...
https://github.com/...

https://github.com/i...

https://github.com/...




Scikit-HEP

A broad community project with heavy IRIS-HEP involvement.

Scikit
HEP

Home

Getting in touch
Documentation

Who uses Scikit-HEP?
Affiliated packages
Miscellaneous resources
FAQ

Funding

Supported Python Versions

Developer information

Scikit-HEP project - welcome!

The Scikit-HEP project is a community-driven and community-oriented project with the aim of
providing Particle Physics at large with an ecosystem for data analysis in Python. The project started
in Autumn 2016 and is in full swing.

It is not just about providing core and common tools for the community. It is also about improving the
interoperability between HEP tools and the scientific ecosystem in Python, and about improving on
discoverability of utility packages and projects.

For what concerns the project grand structure, it should be seen as a toolset rather than a toolkit.
The project defines a set of five pillars, which are seen to embrace all major topics involved in a
physicist's work. These are:

- Datasets: data in various sources, such as ROOT, Numpy/Pandas, databases, wrapped in a
common interface.

- Aggregations: e.g. histograms that summarize or project a dataset.
« Modeling: data models and fitting utilities.
- Simulation: wrappers for Monte Carlo engines and other generators of simulated data.

- Visualization: interface to graphics engines, from ROOT and Matplotlib to even beyond.

Toolset packages

To get started, have a look at our GitHub repository. The list of presently available packages follows,
together with a very short description of their goals:
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J ROOT

CONDA-FORGE

wyr

Manipulate JSON-like data with NumPy-like idioms.

Units and constants in the HEP system of units.

Manipulate Lorentz, 3D, and 2D vectors in NumPy, Numba, or
Awkward.

Easy conversions between different styles of expressions.

ROOT 1/O in pure Python and NumPy.

Convert between histogram representations

Python bindings for the C++14 Boost::Histogram library.

Hist is a analyst friendly front-end for boost-histogram, designed for
Python 3.6+.

Describe and convert particle decays between digital representations.

PDG particle data and identification codes.

GPU/OpenMP fitting in Python and C++. & Affiliated

Plotting and styling helpers for matplotlib.

pure-Python implementation of HistFactory models.

CERN's ROOT on Conda-Forge. & Affiliated




(@ Summarize Projects / Activities

Newsletter of the EP department

intellectual hub:

e many tutorials, talks, workshop conference organization

e pyhftlikelihoods published in HEPData, featured in
Symmetry magazine

e Simulation-based inference (MadMiner) featured in CERN
EP Newsletter

symmetry

dimensions of particle physics

T As I 01/14/21 | By Stephanie Melchor
A L re ea ses The ATLAS collaboration has begun to
publish likelihood functions, information that Novel simulation-based inference methods allow to directly

‘full orchestra’
“ orc es ra willallowrascarghers ta betist understang analyze high-dimensional data by combining machine

and use their experiment's data in future . . . . .
learning techniques and information from the simulator.

-
of analysis
These novel techniques could substantially improve the

precision of LHC measurements and tackle the challenge

-
I“St ru ments of simulating high-dimensional LHC data.

THE LIKELIHOOD IS DEAD, LONG LIVE THE
LIKELIHOOD




(@ Y4 Milestones & Blueprints

Ucoming Milestones:

G2.9 Differentiable programming roadmap across services needed for analysis challenge. On-Time 0

G2.10 Integration of Awkward with scientific Python ecosystem (e.g. Numba-CUDA, Parquet,... Future On-Time 0

G2.11 Awkward to support differentiable analyses Future On-Time 0

G2.12 Fully differentiable fitting as a service on remote sites with GPUs Future On-Time 0

A blueprint (or a workshop) on differentiable programming would be useful:

big picture questions and discussions (blueprint), and
concrete questions, design decisions, etc. (workshop)

Are there new opportunities where effort from IRIS-HEP can make an impact?

connect to ATLAS / Google partnership working with Run2 phys-lite format
aid INSPIRE-HEP with efforts to ingest, index, and display data and software products

2021

2021

2022

2022




