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Institute for Research and Innovation in
Software for High Energy Physics (IRIS-HEP)

Computational and data science research to enable discoveries in fundamental physics

IRIS-HEP is a software institute funded by the National Science Foundation. It aims to develop the state-of-the-art software cyberinfrastructure required for
the challenges of data intensive scientific research at the High Luminosity Large Hadron Collider (HL-LHC) at CERN, and other planned HEP experiments of

the 2020's. These facilities are discovery machines which aim to understand the fundamental building blocks of nature and their interactions. Full Overview

The IRIS-HEP proiect was funded on 1 September, 2018, and is ramping up its activities.



https://iris-hep.org/
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Thank You
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US CMS Ops Program

Gerhard Raven (VU/NIKHEF)
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Graeme Stewart (CERN)
HSF

David Swanson (U. Nebraska-Lincoln)
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Welcome

steering-board(@iris-hep.org
(you)

exec-board@iris-hep.org
(us)

Meet quarterly — dates for the rest of the year coming
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Today

IRIS-HEP Steering Board Meeting #1 [ 2

=) Wednesday 6 Feb 2019, 18:00 — 20:00 Europe/Zurich
9 4-3-001 (CERM)

 Short Introduction

* Visions & Progress from each Focus Area
 Innovative Algorithms

Analysis Systems

DOMA

Scalable Systems Laboratory

Software Sustainability Core

OSG-LHC

» Feedback
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Introduction

T
ATLAS Preliminary
Disk resource needs

[ = 2017 Computing model

2018 estimates:
v Baseline model
+ Reduced storage model

Disk Storage [PBytes]

. — Flat budget model
(+15%/year)

2018 2020 2022 2024 2026 2028 2030 2032 : . . J 1
Year

, — Conceptualization of an NSF Scientific Software
sl | Innovation Institute (S212) for High Energy Physics

= 2017 Computing model

2018 estimates:

v MC fast calo sim + standard reco
* MC fast calo sim + fast reco

+ Generators speed up x2

— Flat budget model

@ diana
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5212 HEP

Conceptualization of an NSF Scientific Software
Innovation Institute (S2I2) for High Energy Physics
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S212

« Anticipate a “software upgrade” for the HL-LHC
 Identify and prioritize the software research
required
* To improve , , and

* To enable new approaches to
of the detectors,

* To ensure the long-term of the
software throughout the lifetime of the HL-
LHC
Funded by the NSF 1n 2016



Community White Paper

January 2017 June 2017 "s '\»\
UCSD Annecy = Y=

Individual Papers on the arXiv:
Careers & Training, Conditions Data, DOMA, Data Analysis &
Interpretation, Data and Software Preservation, Detector
Simulation, Event/Data Processing Frameworks, Facilities and

Involved A Diverse Group
* Computing Management from the
Experiments and Labs

* Individuals interested in the .probletms Distributed Computing, Machine Learning, Physics Generators,
* Members of other compute intensive Security, Software Development, Deployment, Validation,
scientific endeavors Software Trigger and Event Reconstruction, Visualization

* Members of Industry
Community White Paper & the Strategic Plan
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https://hepsoftwarefoundation.org/organization/cwp.html
https://arxiv.org/abs/1712.06982
https://arxiv.org/abs/1712.06592

Funded!

LHC / HL-LHC Plan

LHC

Run 2

13-14 TeV

splice consolidation
button collimators
R2E project

experiment
beam pipes

nominal luminosity

150 fb™!
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High
Luminosity
LHC

LS2 LS3

injector upgrade
cryo Point 4
*hlll Eng. P1-P5

2019

cryolimit
interaction
regions

radiation
damage

HL=LHC installation
P

2020

minal luminosity
experiment upgrade e
phase 1

IRIS-HEP Funded
300 fb™'

experiment upgrade
phase 2

integrated
luminosity
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Management

IRIS-HEP

. Metrics .
* PI, co-PI’s Institute Challenges Advisory
Management Opportunities SerViCES

2 . GOVERNANCE HUB OF EXCELLENCE
Advisory Services _
« Steering Board Institute 3 Blp”“t
* Advisory Board —
Analvsis Data Organization, | -+
y Management and nnO\{a ve
Focus Areas Systems Access Algorithms
* Analysis Systems
* Preservation, Software Sustainability Core
di ificati Software Engineering, Training, Professional Development,
le(;I'Sl 1§a 101’1,1 i Preservation, Reusability
eclarative analysis N ———————
- DOMA J Scalable Systems Laboratory

Integration

. . Scalability & Platforms Testing
» Distributed

- e
P :
Infrastructure & Storage OSG-LHC Services
e Innovative Algorithms Operations  Packaging, Validation, Deployment Support

and Operations of Production Services

* Trigger & Offline
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Project Execution Plan

Identifies all of our responsibilities to the NSF

Description Type (M/D) YiQ1
Organize and execute the IRIS-HEP kickoff workshop M
Establish ial web presenc D
M .1 d D 1 < bl Establish ial community and team mailing lists D
1 e Stone S an e lvera e S Complete the design-phase project execution plan D

Execute on Monthly and Quarterly reporting responsibilities

Finish execution of all Year 1 subawards

Advisory Panel and Steering Board membership finalized

Project support staff (project office, project mana ed
FOI‘ all areas Host Advisory Panel meetings

Host quarterly Steering Board meetings

Complete project staffing

Update and document Year 2 plans

First presentations at key conferencesh
First IRIS-HEP fellows
Run for ﬁrst 2 ye ars First Blueprint Workshops
Execute Year 2 subawards
Comp the execution-phase project execution plan
Organize and execute the IRIS-HEP general workshop
First publications from IRIS-HEP
Additional Blueprint Workshops
Update and document Year 3 plans
Execute Year 3 subawards
Orgal and execute the IRIS-HEP general worl
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https://docs.google.com/spreadsheets/d/1VKpHlQWXu_p8AUv5E5H_BzqF_i7hh2Z-Id0XPwNHu8o/edit#gid=0
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Highlights

Yearly IRIS-HEP meetings, Blueprint Workshops, Staffing,
Topical Meetings (youtube)

Analysis System Prototype, Python analysis Prototype,
Benchmarking, Integrating Preservation

Data lake use cases & prototyping, intelligent caching,
Intelligent Data Delivery Service

ML in tracking: ambiguity resolution, GPU integration,
ACTS, Matriplex/mkFit

Carpentry Sessions, CoDaS-HEP school, Outreach
workshops

Infrastructure for SSC, Provide testbed for other areas

Globus migration, Cybersecurity integration, new OSG
release
13



Topical Meetings

Designed to expose us to new tools and approaches. Topical Meetings
* Break the HEP bubble 25-30 people
* Industry, unique approaches taken internally o RIS HEF |

All are welcome February 2019

* Announced on our announcement list (197
members)

* Please forward if you think communities are January 2019
interested!

18 Feb Integration of C

Archived on YouTube.

G. Watts, IRIS-HEP Steering Board Meeting #1 14


https://indico.cern.ch/category/10570/
https://www.youtube.com/channel/UC8Dmx4MYjp6RQ9ngc58Ujmg?view_as=subscriber

Most positions are filled!

Full Team Listing

G. Watts, IRIS-HEP Steering Board Meeting #1

Staffing

15


http://iris-hep.org/about/team

Fellows Program

Based on the DIANA Fellows Program Current and past DIANA fellows

Pratyush Da: titute of Engineer Management (K a) [Undergrad]

: Add write functionality to uproot - proposal

Aimed at graduate students to support direct . Mentor: Jim Pivarsk, Princ

collaboration with others developing software |

tools for general use

* They should already have a stipend from
their home institution.

* Will cover cost of travel and subsistence + Topic: Numerical Integration Precision Studies for Maximum Likelihood Fits - proposal, final report
flll’ldS fOI' a 3 month ViSit. + Mentor: Henry Schreiner, University of Cincinnati

* Undergraduate support also possible )

ation of use of Tensorflow/Theano for realistic physics statistics models - proposal, final report
Louppe/Vincent Croft, NYU

IRIS-HEP’s program 1S just Starting [I;;tES,.-"LDZ:ation:
Obvious place for collaboration and integration

G. Watts, IRIS-HEP Steering Board Meeting #1 16


http://diana-hep.org/pages/fellows.html

Computing Environment and Run 4

£E R U-S. DEPARTMENT OF
© ENERGY
%%Tm*“‘:

US Computing for Run 4

Hardware and Software

G. Watts, IRIS-HEP Steering Board Meeting #1
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Most of us are members of the
experiments represented here
(grass roots collaboration)

Next ~hour will be a quick
outline of the startup projects
in IRIS-HEP

G. Watts, IRIS-HEP Steering Board Meeting #1

Collaboration

What is interesting, but with
an adjustment might become
very interesting?

Comments on our strategy
going forward? Or topics
you’d like to know more about
in the future?
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