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Jefferson Lab’s High Throughput Computing – The Farm

• Farm has many components
→ ~30000 compute threads
→ ~11 PB Lustre
→ ~5 PB NFS/XRootD (ZFS)
→ ~100+ PB of (online) Tape
→ Consumes >400kW
→ GPU nodes available (sciml*)
→ Interactive nodes (ifarm240x)

• Growth is $$$ and based on projections from 
Halls

→ Expenditures usually switch between 
storage + CPU every other year

→ JLab Scientific Computing projections 
assessed annually

» What actually happens is driven by 
provided numbers
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Jefferson Lab’s High Throughput Computing – The Farm
• The Farm is routinely busy

– General Utilization > 90% for years
– Last 6+ months: ~100% 

• Light Blue ‘Planned’ are not ‘idle’ resources, they indicate thread-slots held by slurm for other 
optimizations:

– Waiting for RAM or CPUs to free in order to allocate a priority job
– Minimize hyperthread overhead (waste) for single thread jobs (most of the light-blue)

● This ‘reserved thread’ is also billed against the single-threaded job (but that job also runs, 
roughly, 2x as fast as if it was sharing the core with a 2nd hyperthread)

• Red ‘Down’ is a problem
– 20% of the Farm has been offline since December due to Purchasing/Budget choices by upper 

management.  (PO to address underlying issue was ‘stuck’ for a year.  Came to a head in Dec...)
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Jefferson Lab’s High Throughput Computing – The Farm
• The farm is routinely busy

→ Generally Utilization > 90%

→ Last 6+ months: ~100% 

• FairShare allocations are used to balance consumption 
between the halls within NP allocation

» A,B,D       ~ 26% each
» C              ~   8%
» EIC           ~ 14%

→ Bursts beyond share when cycles are free

• NOTE: Receiving 'more' than the above allocation does not 
imply that a project is receiving more compute than it requires 
or “deserves”. 

→ It just means it is getting at least the fraction of the farm 
that NP management and compute coords previously 
agreed upon. This balance is up to PhysDiv/Halls!

• NB: Hall A data volumes and analysis requirements rose 
above Hall B/D levels with SBS program in 2025

• Total Data R+W to tape exceeded 35 PB (!) in FY25

Slurm Accounts Usage (all allocations)
over last 6 months

Over last 6 months
● Hall A:   9.8%
● Hall B: 34.2 %
● Hall C:   5.3 %
● Hall D: 32.1 %

Slurm Accounts within NP Allocation
(NP = 83.6% of Slurm-Managed Farm)
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• “Farm25” CPU node installation (late-summer 2025) Now, finally...

→ Held up behind procurement/budget delays...
• 20 new A800 GPUs installed (done)

→ Funded by Hall D and Data Sci LDRDs, 
but available to all

• Intel Gaudi2 nodes (late-fall 2025) End of March, finally...
→ Also held up by procurement/budget delays...

• “/work” disk increase (done)
→ ~ 1 PB of new storage at /ceph24/…  (cephFS backed)

• +4 tape drives brought online (done)

→ Tape system throughput is ~12.5 GB/sec
→ Significant optimizations to SW and HW backing Jasmine 

in May/July
• Current plan is to buy CPU in FY26 “Farm26”

→ Slight rev of Farm25 build; more compute but less 
RAM/thread (while maintaining 2GB/thread minimum)

→ Getting availability and quotes from vendors now

Recent and Near-term Infrastructure Updates (HW)



6
CLAS12 Collab Meeting  ●  March 2026

Open Science Grid Processing (2025 numbers)
• The Open Science Grid has been a significant resource for Monte Carlo Simulation 

Compute Cycles. GlueX and CLAS12 are significant consumers of CPU cycles
– CLAS12 is in the top 3 OSG compute consumers (91 Million Core Hours [MCH])
– ePIC is in the top 10 (16 MCH)
– GlueX (8.7 MCH)

• OSG future funding is uncertain, was NSF (cut 9m ago; new proposal pending)

ePIC

CLAS12GlueX GlueX
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Infrastructure Updates (SW)
• code.jlab.org (GitLab instance)

→ CI/CD pipelines
→ Container and Model registries
→ JLab GitHub Org will remain while cost-

effective
• CVMFS 'Stratum 0' for JLab

→ /cvmfs/jlab.opensciencegrid.org/ ← NEW
→ will replace 

/cvmfs/oasis.opensciencegrid.org/jlab/ at 
some point

• Kubernetes for workflows that don’t fit Batch 
model

→ OpenShift ‘enterprise’ K8 platform rolled out 
in 2024; it was aggravating...

» required significantly more 'backend' work 
than advertised

» CI/CD now stable; other (internal) projects 
being deployed; adding some hardware to 
the cluster Mar 2026

→ more conventional K8 deployment being 
rolled out in TestBed

» This is probably where Users should start

• Rucio
→ Distributed (large-file) data 

management framework
→ EIC simulation campaigns in full production
→ GlueX and MOLLER in progress
→ Swif+Rucio file URI integration in progress

» rucio://…..

• JLab Research DB
→ “One stop shop” to locate data, 

publications, workflow information, logbook 
references, etc…

→ Ties into DOE and JLab Data Management 
policy changes to be announced soon

• New /volatile deletion queue page
→ Can see what is 'next in the queue' for 

policy based auto-clean up

https://code.jlab.org/
https://jlab.servicenowservices.com/scicomp?id=kb_article&sysparm_article=KB0014669
https://jrdb.jlab.org/
https://scicomp.jlab.org/scicomp/volatileDisk/deletionQueue
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Infrastructure Updates (SW): 2025
• LLM frontend: https://delphi.jlab.org

→ liteLLM + vLLM + LibreChat infrastructure
» Based on LBL CBORG deployment

→ Provide a OpenAPI based service to a 
variety of LLM services

» chatBot, RAG frontend
» inference and training via API

→ Hosted at JLab
» allows for many different (open access) 

models to be used
» GPT-OSS* models (up to 120b params)
» Llamma, Gemma, etc.

→ Framework allows the same infrastructure 
to provide metered access to commercial 
offerings as well

» ChatGPT, Gemini, etc..
» (Still!!!) awaiting JLab + Site-office 

approval to provide this...
•

• Goals:
→ increase ease of access to GPU resources

» can point your laptop/desktop at the 
service as well as slurm jobs (when 
appropriate)

→ 'hide' LLM hardware deployment 
complexity from the user

» better leverage non-CUDA HW assets 
like GaudiX architectures

→  support adoption of LLM supported 
workflows

• Nothing comes free
→ We are balancing demand on GPU 

resources (Farm + Jupyterhub)
→ Will replace/augment with new HW when 

available
» ie. Gaudi nodes (soon) and/or new 

nVidia nodes in FY26 (DataSci/EPSCI)

https://delphi.jlab.org/
https://cborg.lbl.gov/
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JLab NP Computing Situation
Core Problem
• We do not have the compute necessary to meet your projected requirements

• Driven by procurement and budget delays
• Farm25 nodes sat on the shelf for 8 months waiting on Facilities, power, and procurement/budget...
• Farm26 procurement has been 'on the bubble'

• Seems we have the budget restored (for now), but AI boom has driven costs up a lot – I'm expecting 
long lead and less compute/$ .

• New Disk is going to have to wait until 2027.  It will also have to compete with a tape library upgrade to LTO10
• OSG future is complicated – a loss of those resources would be a huge problem

• Seems unlikely, but I expect the situation to get harder before it gets better...
• Elephant in the room is Data Center cooling and power (next slides)

• Upshot is we must use the capacity we have efficiently
• Greater oversight and training on the part of Hall Compute Coordinators to support effective use of the 

Farm could help
• Low efficiency jobs: https://scicomp.jlab.org/scicomp/slurmJob/cpuEff
• Identify inefficient workflows / code

• Worth looking into profiling and optimization for core code
• User error / Insufficient testing before large campaign

• Users submitting O(100k) jobs that burn allocation and then notice a problem

https://scicomp.jlab.org/scicomp/slurmJob/cpuEff
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Disk Storage Areas and Their Uses

• We know disk space is an issue
－ High performance, reliable disk and associated 

infrastructure is still expensive and has been long lead…

－ We attempted to get ahead of the curve on disk in FY24 
but JLab canceled a planned Lustre disk purchase.

● FY26 will be CPU again. 
● Next disk purchase will be FY27

－ NEW CephFS disk storage (standard POSIX) added to 
/work in Fall FY25 (~1 PB) – done

We need to use what we have effectively
• /volatile is good for large files, streaming, large block I/O, 

production farm runs.

－ Lustre is not good for small files, high IOPS, and 
frequent metadata operations (worst case: open, write 
1kB, close, repeat)

• /work will not scale for large farm campaigns

－ use for small files; modest IOP loads, etc
• /home is for personal ‘desktop’ files; not source code or 

analysis data
• /group is for collaboration/team critical files

• Node-local /scratch is good for jobs with high IOPS to 
working files.

－ Note: SWIF-declared MSS files are automatically 
copied to node-local working directory

Path Best Use FS Type Deletion backup

/cache Bulk I/O, Migration 
to tape

Lustre Once on 
tape

/mss

/volatile Bulk I/O Temporary 
storage

Lustre auto NO

/work Source code, DB 
files, exe’s, etc.
User Managed

NFS+ 
ZFS

manual NO

/home Dot files, personal 
documents, etc

NFS 
ssd

manual YES

/farm_out Farm job 
stdout/stderr

NFS 
ssd

auto NO

/group 
or 
/scigroup

Source code
Papers, thesis, 
analysis scripts

NFS 
ssd

Manual YES

/scratch Farm job I/O to 
node local disk 

ssd auto NO

/u/scratch CUE scratch. Deprecated (Unavailable on el9)

/cvmfs Software stack. Configuration. 
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“Tips and Tricks” for New Collaborators

• Getting Started on
→https://scicomp.jlab.org
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JLab NP Computing Situation

2025 Projected (109 MCh)

2026 Projected (139 MCh)

2027 Projected (116 MCh)

• Decommissioning of old (2018 and 2019) hardware 
means that Farm25 will only net a small increase in 
total throughput (total of 130 MCh/year)

• Farm26 purchase should net +40 MCh
● Install in early FY27?

• Would allow us to switch back to buying disk in 
FY27 and still plausibly meet 2028 NP computing 
requirements

• However
● 2019 and 2020 CPU assets will be out of support 

in 2026.  I will keep them running as long as 
possible...

● Power and Cooling capacity of JLab Data Center 
will be reached in FY27 when Farm26 is deployed

● This is a big deal...

2028 Projected (141 MCh)
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2026

130

JLab NP Computing Situation

2025 Actual (129 MCh)

2025 Projected (109 MCh)

2026 Projected (139 MCh)

2027 Projected (116 MCh)

• Decommissioning of old (2018 and 2019) hardware 
means that Farm25 will only net a small increase in 
total throughput (total of 130 MCh/year)

• Farm26 purchase should net +40 MCh
● Install in early FY27?

• Would allow us to switch back to buying disk in 
FY27 and still plausibly meet 2028 NP computing 
requirements

• However
● 2019 and 2020 CPU assets will be out of support 

in 2026.  I will keep them running as long as 
possible...

● Power and Cooling capacity of JLab Data Center 
will be reached in FY27 when Farm26 is deployed

● This is a big deal...

2028 Projected (141 MCh)

2024 Actual (124 MCh)

2023 Actual (91 MCh)
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JLab NP Data Center Power/Cooling Crisis

• Increases to projected Farm CPU and GPU loads not captured (~70kW ea. for CPU and ~40kW for GPU) 
• HPDF anticipated growth as of Jan 26 is closer to ~50kW (vs. 175 kW)
• The increase in Farm power/cooling is offset by the lag in HPDF early-access projections

• EIC Echelon-1 deployment timeline is unknown and not captured on this chart 
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JLab NP Data Center Cooling Capacity/Usage
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JLab NP Data Center Power Usage/Capacity
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Wrapping Up with Random Bits...
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Helpdesk changes (from JLab Weekly announcement)
NEW HELP DESK HOURS & PROCESSES TO BEGIN - MARCH 9

•As the CST Division implements more efficient processes and procedures, the Help Desk will introduce new 
operating hours and support workflows beginning Monday, March 9, at 8 a.m. 

•The new Help Desk hours will be Monday-Friday from:
•  8 a.m.-noon: Open for normal Help Desk operations, including walk-ups and urgent issues
• Noon-1 p.m.: Closed
• 1-4:30 p.m.: Open for appointments and urgent issues only

•To make an appointment or report an urgent issue, call x7155. For questions, contact the Help Desk.

•Calls will be routed to a live person during working hours (8am—5pm)
• Triaged and passed to a human immediately if urgent, otherwise a ticket will be created

•A kiosk has been set up at the helpdesk to ease ticket entry
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Information Resources

• scicomp.jlab.org
→SciComp web page

• scicomp-briefs
→mailing list for JLab Scientific 

Computing

• Documentation links
→Getting Started
→SciComp Knowledge Base
→CST User Portal
→JLab Helpdesk

» helpdesk@jlab.org
» Incident Request

https://scicomp.jlab.org/scicomp/home
https://mailman.jlab.org/mailman/listinfo/jlab-scicomp-briefs
https://scicomp.jlab.org/docs/getting_started
https://jlab.servicenowservices.com/scicomp
https://cc.jlab.org/
mailto:helpdesk@jlab.org
https://jlab.servicenowservices.com/
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JLab NP Computing Situation
Core Problem
• We do not have the compute necessary to meet your projected requirements

• Driven by procurement and budget delays
• Farm25 nodes sat on the shelf for 8 months waiting on Facilities, power, and procurement/budget...
• Farm26 procurement has been 'on the bubble'

• Seems we have the budget restored (for now), but AI boom has driven costs up a lot – I'm expecting 
long lead and less compute/$ .

• New Disk is going to have to wait until 2027.  It will also have to compete with a tape library upgrade to LTO10
• OSG future is complicated – a loss of those resources would be a huge problem

• Seems unlikely, but I expect the situation to get harder before it gets better...
• Elephant in the room is Data Center cooling and power (next slides)

• Upshot is we must use the capacity we have efficiently
• Greater oversight and training on the part of Hall Compute Coordinators to support effective use of the 

Farm could help
• Low efficiency jobs: https://scicomp.jlab.org/scicomp/slurmJob/cpuEff
• Identify inefficient workflows / code

• Worth looking into profiling and optimization for core code
• User error / Insufficient testing before large campaign

• Users submitting O(100k) jobs that burn allocation and then notice a problem

https://scicomp.jlab.org/scicomp/slurmJob/cpuEff
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