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® The CMS Submission Infrastructure: team in CMS Offline and Computing in charge of:

o Organizing HTCondor and GlideinWMS operations in CMS, Federated HTCO”dor pOOIS

o Maintaining a Global Pool, an infrastructure of distributed compute resources where reconstruction,
simulation, and analysis of physics data takes place .
o Communicate CMS priorities to the development teams of glideinWWMS and HTCondor WMAgent CERN Submission
* Inpractice: CERN TO < — CERN Infrastructure
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Two matchmaking stages in Submission Infrastructure: resource Access and use of GPUs under control of two main attributes in the job jdI:

allocation (GlideinWMS) and job to slot matchmaking (HTCondor)
e RequiresGPU =1 && RequestGPUs>0, will trigger GPU pilot, then match the slot

. _ S . . : :
1. GlideinWMS and pilot jobs e RequiresGPU = 0 && RequestGPUs>0, will not trigger GPU pilots but CAN match already available GPU

e e o Submit resource requests on sites CEs in order to join slots .
9 onte them into the Global HTCondor Pool e RequiresGPU = 0 && RequestGPUs=0 for purely CPU task

WMS Collector E Matchmaking jobs to GPUs: A very inhomogeneous
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l _ _ set of resources, requires a careful and detailed job
- Ah GPU resources just follow the same general logic and slot description in order to select the correct slot for
" Glidein
N | each task
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e Once a pilot starts execution on remote resources, GPU properties are updated to the slot classad:
o Use condor_gpu_discovery tool to retrieve most of the matchmaking attributes

o Custom CMS script for CMS_CUDA_SUPPORTED_RUNTIMES

S All GPUs in use by CMS via the Submission Infrastructure are
K\E '\5 opportunistic in nature so far, not pledged
e GPU resource description for first matchmaking coded in pilot factory entries oo o N
o Limited information about the available GPUs (CEs that allow access to GPUs, queue names, G e
etc) and statically configured \ e

GPUs by CMS site GPUs by device type \
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Test job execution time as a function of site and GPU type .
Conclusions and Future work
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O Efficient execution of CMS multi-steps jobs on CPU/GPU heterogeneous resources
Execution time (s)
O Benchmarking and accounting required for realistic usage at scale in the WLCG context
Further Challenges in the use of GPUs O Detailed inventory of available GPUs required to promote GPU resource exploitation by CMS users
e Benchmarking of GPUs is a requirement for pledge definition and resource acquisition
o  Predictable workflow runtimes, a key parameter for an efficient matchmaking of jobs to slots O  Complex environment for operations, valuable debugging tool in condor_ssh_to_job, to be enabled in
m  hard now because of high heterogeneity among GPUs CMS submission infrastructure
e GPU usage accounting also requires GPU resource benchmarking

o  Could use HTCondor’'s GPUsAverageUsage as proxy
m  Cron job uses the NVIDIA driver and tools libraries to query statistics on all of the GPUs to generate
resource usage report
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