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Cloud computing, networks, data management and preservation
2026 IPP Annual General Meeting 

Randall Sobie
IPP and University of Victoria

Experiments and projects
UA1, SLD, OPAL, BaBar, ATLAS, Belle II

Administrative responsibilities
UVic (VISPA) HEP Research Centre and engagement with the MacDonald Institute and TRIUMF

 Editor-in-Chief, Elsevier journal, SoftwareX
Director, HEPNET/Canada (national and international networks)

Researcher Council and Board of Directors, Digital Research Alliance of Canada (ended 2025)

Research activities
Cloud computing for Belle II, ATLAS and DUNE 

Belle II (CFI) Raw Data Centre
BaBar Long Term Data Access (LTDA) Facility

Terabit/sec network projects
CPU (and GPU) benchmarks for the WLCG 

Software FPGAs and detector-simulations 
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UA1, SLD, OPAL, BaBar, ATLAS, Belle II

Experiments

Pion-nuclear reaction studies (TRIUMF)            

Jet physics (UA1/CERN)

Tau lepton physics (OPAL/CERN, BaBar/SLAC and Belle II/KEK) 

Searches for new particles (OPAL/CERN)                                                                      

Searches for non-standard CPV and rare tau decays (BaBar/SLAC)

Phenomenology papers 
(Neutrino mass, isospin predictions for high multiplicity tau decays and the lineshape of the rho mesons )
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UVic VISPA Research Center

Director of the UVic VISPA (particle physics) Research Center

Manage administrative, detector support and computing support personnel
Secure funding from UVic, NSERC and other organizations
New engagement with the MacDonald Institute for detector development projects

Coordinate use of laboratory and assembly space

VISPA computing infrastructure 
Gateway to Alliance and experimental computing resources

Liaise with the University research administration 
Visits to TRIUMF, CERN, KEK , JPAC
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Editor-in-Chief, SoftwareX

Senior, Editor-in-Chief  of SoftwareX journal (Elsevier)

One of three Editors-in-Chief
~10 Associate editors, journal manager and 2 production managers

Authors must submit paper and software for review
Authors need to be reminded to cite software papers

Multidisciplinary journal 
Some HEP papers, more NP - submission of software makes it challenging

Submissions to the journal have grown by 50% in 2025 and 2026
Expecting 1500 submissions in 2026 with ~50% acceptance
Many more papers using AI and LLMs

https://www.sciencedirect.com/journal/softwarex
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Director, HEPNET/Canada

HEPNET is responsible for national and international connectivity 
of the Canadian SAP community
Established in 1990 
Funded with an NSERC MRS award until March 2029

Activities
Connecting Canadian sites to the LHCOPN/LHCONE networks
Belle II and DUNE are part of the LHCONE network
Migration of sites from IPv4 to IPv6 (32 to 128-bit network addresses)

Network monitoring
Managing Perfsonar network systems for the Alliance and helping CANARIE

Collaborating with Canadian and international network organizations 
WLCG Network Group
CANARIE, BCNET, Alliance, ESnet, Internet2, SciNet, Geant4, ..

Network R&D projects
Network packet marking and terabit/second network demos

Hosted LHC network meetings in Canada 
Victoria 2024 and Montreal 2026

Square Kilometer Array Observatory (SKAO)
Integrate SKAO into the LHCONE?
 
Many SKAO Centres are also LHC Centres
Canadian SKAO Centre in Victoria

Canada does not have a trans-Pacific link
(routed via Seattle and the US is not in SKAO)



Randall Sobie    IPP University of Victoria 6

Chair, Alliance Researcher Council

Roles over a six-year period

Selected to the first Researcher Council (March 2020)  - term ended 2025
Chaired its first Governance Committee (2020)
First Chair of the Researcher Council (April 2021)  - term ended 2024
Board of Directors (September 2022)    - term ended 2024

Key accomplishments

Annual meeting with the Board of Directors
RC Chair a member of the Board of Directors
Editor of the RC document on Research Priorities documents
Talks at public meetings and report at every Board meeting

Firmly established the role of the Researcher Council in the Alliance
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Research computing and networks 

BaBar Long Term Data Access (LTDA) Facility     

Belle II Raw Data Center (CFI-funded project)    

Terabit/sec network demo projects 

CPU Benchmarks for the WLCG and HEP community 

Cloud/grid computing infrastructure
Belle II, ATLAS, DUNE  production jobs using clouds in Canada, Europe, Australia and US
Funded with a CFI Cyberinfrastructure award and CANARIE software programs
Led the conversion of the ATLAS High Level Trigger (HLT) farm to an Openstack cloud

Belle II Analysis and Monte Carlo Facility 
We have a 4000-core allocation on the Alliance cloud (and managing clouds in Melbourne/Edinburgh) 

Developing and testing the codes for network packet marking (WLCG network Group)
Tested in the terabit/sec demo projects. Planned to be used for HL-LHC and upcoming data challenges 

FPGA and detector simulation code development 
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Babar Long-Term Data Access Facility (LTDA) 

CERN Courier article (“Hidden Treasures”)   September 2025
”The most striking example is BaBar, an electron–positron-collider experiment at SLAC that was designed to investigate 
the violation of charge-parity symmetry in the decays of B mesons, and which continues to publish using a preservation 
system now hosted outside the original experiment site. ”

CHEP 2026 Bangkok (May 2026)

BaBar stopped recording e+e- data in 2008
Babar still has some of the largest upsilon data sets

Cloud computing facility at UVic with data archive at Gridka (KIT) 
Provides full analysis capabilities as well as collaboration tools.

Still many active users and thousands of analysis jobs
25 BaBar conference papers in 2025

However, it is a challenging infrastructure to maintain 
Old operating system and software packages, security, knowledge, ..

Members of the Data Preservation in HEP Working group
EU Strategy submission:  https://arxiv.org/abs/2503.23619

ICFA Panel on Data Lifecycle (IPP is a member of ICFA) 
Highlights the importance of data preservation by our community

Tri-Agency Research Data Management Policy
One must include plans for data preservation

https://arxiv.org/abs/2503.23619
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CPU Benchmarks

CPU benchmark are a critical part of our global computing infrastructure (LHC, Belle II, DUNE, ..)
Countries make pledges to provide CPUs based on their benchmarks of their processors
The WLCG tracks the resources for the experiments (WLCG Accounting Group)
Facilities procure resources based on the performance using the benchmark

WLCG Management Board created Task Force

Created a new CPU Benchmark (HEPScore) that uses experiment workloads 
Now the standard for LHC, Belle II and other experiments (replacing HEPSpec)

New functionality is being added to measure the power consumption and we are testing benchmarks that use CPUs+GPUs
Sustainable computing and provides ability to power up/down resources based on power availability and price 



Randall Sobie    IPP University of Victoria 10

Belle II Raw Data Centre

Canada has an MOU with KEK to store Belle II raw data

The first copy of the Belle II raw data is stored at KEK
The second copy is distributed sites in North America and Europe
Canada is responsible for storage and computing of 15% of the second copy

Belle II Canadian Raw Data Centre in Victoria 

Funded with a $2M CFI award
Co-managed by the local UVic/Alliance research computing group
Fully operational 
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Network packet marking and Super Computing demo projects

HEPNET has been active in network R&D projects with the WLCG network group for 20 years
CERN, Caltech, Michigan, CANARIE, Internet2, ESnet, GEANT2, ..

UVic is the only university in Canada with a direct link to CANARIE (specifically for our demo projects)
In 2025, the link was 1.6 terabits/second and was fully utilized using 3 servers (two in UVic and one in SFU)
Technical goal of the demo was to see if we could use high-speed networks with the network packet marking software

HP will provide servers and switches 
for the 2026 demo project 
Goal is 1.6 terabits/second
Disk-to-disk transfers with packet marking

Packet marking will be used to label the experiment, purpose, source and destination
Primary software development in Victoria (T. Sullivan)
Part of the next LHC data challenge (2027)
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Training of HQP

Track record of training students and staff in physics/computing

Currently four long-term research staff 

Graduate student authorship-qualification computing projects

Co-supervised two graduate students in Computer Engineerinhg
One held a permanent CERN IT position

Coop students are a better match for our projects
Wide range of diverse student backgrounds

Staff and student obtain valuable skills in cloud computing

Computing industry, government, research labs, medical, ..
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Impact with industry and public 
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Summary

Contributions to Canadian and international HEP community
 UVic (VISPA) HEP Research Centre and growing links with the MacDonald Institute and TRIUMF
 HEPNet/Canada
 Editor-in-Chief, Elsevier journal, SoftwareX
 Digital Research Alliance of Canada
 Co-Chair of the WLCG CPU Benchmark Task Force

Specialized computing and networking projects
 Compute clouding for HEP using national and international resources (Belle II, ATLAS and DUNE)
 Belle II Raw Data Centre
 BaBar Long Term Data Access System
 Network packet marking with the WLHC Network Group
 Terabit/second network demo projects with CANARIE, WLHC Network Group and industry
 FPGA, GPU-benchmarks and detector simulation software development projects

Funding, training of HQP
 Three major CFI awards, multiple CANARIE research software contracts, SLAC/BaBar LTDA contract, HEPNET
 Unique environment for training HQP in particle physics computing and networks

Active program and funding for the coming years
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