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Slurm ON TOP OF K8s
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Slurm ON Ka8s
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source: https://www.coreweave.com/blog/sunk-slurm-on-kubernetes-implementations
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Who am 1?

Or why do you want to hear me....

» Sylabs - Singularity Software engineer
- RedHat - OpenShift Senior Software engineer
* NVIDIA - CloudNative Senior System Software Engineer

* PhD in Computer Science focused on DevOps for HPC

Carlos Eduardo Arango Gutierrez.PhD
Senior Systems Software Engineer @ NVIDIA
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Agenda

What is the Al Life Cycle?

Dynamic Resource Allocation (DRA)

Kueue: Kubernetes-Native Queuing Controller

Promises of Cloud-Native Supercomputing
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What is the Al Life Cycle?
A quick 101
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What is the Al Life Cycle?

Where does Cloud Native play a part

ML Ops

Model
Deployment Development
and Training

\ Model

Evaluation &
Refinement

@A NVIDIA. I



ining

| Model pre-tra



Model Development and Training

Model pre-training

*Kubernetes: Unmatched scalability for Al/ML pre-training.

* Automatic scaling based on demand.

- Self-healing pod lifecycle management.

*Dynamic scaling adapts to workload changes.

*Declarative approach simplifies management.

*Outperforms alternatives like Slurm for higher throughput and efficiency.
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What Is Slurm Used For

The most popular scheduler for managing
distributed, batch-oriented HPC workloads
Integrates well with common HPC frameworks
Complex to use and maintain, particularly with

containerized workloads 5 I I ' r m

Workloead manager
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Slurm gaps for Al training

Slurm's static allocation model is incompatible
with the data science paradigm.

Learning Slurm is challenging due to its
complexity.

The integration of Al with the cloud-native
ecosystem is on the rise.

Slurm Was Not Built for serving (arkload Manager
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Kubernetes (kube-scheduler)
A Cloud Native approach

* The go-to solution for flexible, containerized
workloads

- Core of the cloud-native ecosystem

*Integrates well with common container-based
technologies

*Requires plugins for key scheduling features
of Slurm and LSF, like topology awareness
and batch system capabillities
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Gang Scheduling:

Leader Worker Set



Kueue

sigs.k8s.io/kueue

*Group of Pods as a unit
‘Unique pod identity
-Parallel creation

-Dual-template, one for leader and One leaders
one for the workers StatefulSet

*Multiple groups with identical

specifications
*A scale subresource
_ A workers
*Rollout and Rolling update StatefulSet
per leader

* lopology-aware placement AN

*All-or-nothing restart for failure @@ @@ @@ @

handling

groupt groupl groupz
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Batch scheduling:

Kueue: Kubernetes-Native
Queuing Controller




Kueue

sigs.k8s.io/kueue

*A Job queuing operator

-Slim implementation

‘Maximum reuse of core K8S
*Full compatibility with ecosystem




Kueue - Road Map

Cooperative preemption support for
workloads that implement
checkpointing

Flavor assignment strategies, e.g.
minimizing cost vs minimizing
borrowing

Integration with cluster-autoscaler for
guaranteed resource provisioning

Integration with common custom
workloads

Budget support

Dashboard for management and
monitoring for administrators

Multi-cluster support
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Slurm Generic Resources (GRES) cslurm

workload manager

‘—gres” specifies the number of generic
resources required per node

‘—gpus” specifies the number of GPUs
required for an entire job

“—gpus-per-node” same as “—gres”, but GresTypes=gpu,mps,bandwidth

specific to GPUs NodeName=tux|[0-7]

‘—gpus-per-socket” specifies how many Gres=gpu:tesla:2,gpu:kepler:2,mps:400,
GPUs are required per job socket (this bandwidth:lustre:no_consume:4G

requires that the job specifies a task socket)
‘—gpus-per-task” specifies how many GPUs
are required for each task (this requires that
the job specifies a number of tasks)
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Dynamic Resource Allocation

DRA!

Vendor
Parameters

Vendor
parameter
controller

N
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4

<A NVIDIA. I



Kubernetes
Scheduler

select node
for scheduling

Structured Parameters (KEP #4381):
built-in parameters

API Server

ResourceClaim

DRA Resource
Driver

\\\\\\\ Parameters

N ResourceSlice

advertise

resources

Vendor Specific
Controller

Build Generalized
ResourceClaimParameters

kubelet-plugin

kubelet
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A growing landscape

It's all about going Cloud Native!
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TODO'’s of Cloud-Native for the
era




Cloud Native iIs bridging the gap

Al now a need for Cloud Native

- WG-Batch ->
https://github.com/kubernetes/community/blob/master/wg-batch/charter.md

- WG-Serving ->
https://github.com/kubernetes/community/blob/master/wg-serving/charter.md

‘WG-device-management ->

https://qithub.com/kubernetes/community/blob/master/wg-device-management/ch
arter.md



https://github.com/kubernetes/community/blob/master/wg-batch/charter.md
https://github.com/kubernetes/community/blob/master/wg-serving/charter.md
https://github.com/kubernetes/community/blob/master/wg-device-management/charter.md
https://github.com/kubernetes/community/blob/master/wg-device-management/charter.md
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