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1. New framework and ecosystem is possible since Spark ‘Gaffe2 .« kubeflow }
* Pytorch !
2. YARN, Mesos, Kubernetes are known as resource manager |
3. HPC application would like to leverage container (ISC/VHPC) 2015 2017

4. New bigdata framework, e.g. Spark, start to support kubernetes
5. Most Al application are built on Kubernetes natively



Volcano: A K8S Native Batch System
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A CNCF Project

CRD + Controllers + Scheduler

kube controller-
manaer

vc-controllers

Queue

kube-apiserver ETCD

Kubernetes

- bk 1. @RS tEERERYEAERES, e.g. fair-share, gang-scheduling
o Heik 2: SOSSFEARERAEIE, e.g. multiple pod template, error handling
- Pkik 3: STIFESFEOMEA, e.g. GPU, FPGA

- Pk 4. mREEReREAIMREL(L, e.g. scalability, throughput, network, container
runtime



Overall Architecture

HPC
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Tensorflow on Volcano (Gang)

JOB EXECUTION TIME « Case 1: 1 job with 2ps + 4workers
. « Case 2: 2 jobs with 2ps + 4workers
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®myvolcano ™ kubeflow+kube-scheduler

http://status.openlabtesting.org/builds?project=theopenlab%2Fvolcano



http://status.openlabtesting.org/builds?project=theopenlab/volcano

Tensorflow on Volcano (I0Aware)
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Spark on Volcano
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« 104 queries concurrently . ~30% |

- (8cpu, 64G, 1600SSD) * 4nodes e '

« Kubernetes 1.13 « Volcano (min-res): 3.3cpu, 12G

» Driver: 1cpu,4G; Executor: « Kubernetes: 1 node for drivers

(1cpu,4G)*5



MPI on Volcano

apiversion: batch.volcano.sh/vlalphal

kind: Job
metadata
name: Im-mpi-job
labels
# FRHE 55 T s R b S
spec

# WEEAFEENRSYS (T Ereplicas#)
minAvailable
schedulername: volcano

pIugwns
# JRAf ssh fpaili
ssh
PEEiZ 1T P s M A 2% {5 B, hosts v {1}, headless service%
sSVC
# LA podil ANIE, HJEHLAM
policies
- event: Podevicted
action: Restartlob
tasks
- replicas
name: mpimaster
# 4 mpiexec 5o, AIREEPmpifEkas e
policies
- event: TaskCompleted
action ConQIeteJob
Pods
:IAI:‘E 777777777777777777777777777 READY STATUS RESTARTS AGE
Im-mpi-job-mpimaster-0 0/1 completed 3 2m
spark-operator-sparkoperator-f78854b64-rh52d  1/1 Running 0 1d
volcano Jobs:
Name Creation Phase JobType Replicas Min pending Running succeeded
Tm-mpi-job 2019-06-19 20:55:33 completed MPI 3 3 0 0 1

/d/workspace/src/volcano.sh/volcarp/docs/samples/kubecon-2019-china/mpi-sample (kut

$ kc logs Im wpw ]oh mpimaster-0

warning: Permanently added 'Im-mpi-job-mpiworker-0.1m-mpi-job,172.16.0.22" (ECDSA) to the Tist of known hosts
warning: Permanently added 'Im-mpi-job-mpiworker-1.Tm-mpi-job,172.16.0.46" (ECDSA) to the Tist of known hosts

Hello world from processor Im-mpi-job-mpiworker-0, rank 0 out of 2 processors
Hello world from processor Im-mpi-job-mpiworker-1, rank 1 out of 2 processors
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$ kubectl —f mpi_example.yaml
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Cromwell with Volcano

Volcano {
actor-factory = "cromwell.backend.impl.sfs.config.ConfigBackendLifecycleActorFactory"
config {
runtime-attributes = """
Int runtime_minutes = 600
Int cpus = 2
Int requested_memory_mb_per_core = 8008
String queue = "short"

submit = """
vectl job run -f ${script}

kill = "vcctl job delete -N ${job_id}"
check-alive = "vcctl job view -N ${job_id}"
job-id-regex = "(\\d+)"

|
I | }

: m Job || }

| b : 1. Cromwell $tX[R4374EVolcano
| ° 2 RUREE HE #H7 GCS

| Kubernetes | 3. i@ cromwell SRR
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https://cromwell.readthedocs.io/en/stable/backends/Volcano/



https://github.com/broadinstitute/cromwell/blob/develop/docs/jamie_the_cromwell_pig.png
https://github.com/broadinstitute/cromwell/blob/develop/docs/jamie_the_cromwell_pig.png
https://cromwell.readthedocs.io/en/stable/backends/Volcano/

Volcano CLI
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submit pod/job/volcanolob

kes{RipiRinss | | podstemplate | | jobstemplate volcaro jobs |

auto-submit

k&8s master

kube control

kube scheduler

kube api server

N\

kubemark master

kube control

kube scheduler

kube api server

worker node
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worker /' worker [f7 " """~
node node

https://github.com/volcano-sh/kubesim
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Worker cluster: F&ZkubemarkEilTa,
hollow pod

Master cluster: &iEkubemarkEil s,
hollow node

Hollow pod = hollow kubelet + hollow proxy


https://github.com/volcano-sh/kubesim
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https://github.com/volcano-sh/volcano/blob/master/docs/community/adopters.md

CNCF Sandbox: https://landscape.cnctio/selected=volcano

1360+ GitHub Stars

~100 Contributors from Huawei, AWS, JD.com, OpenAl, Baidu, Tencent, etc.
12 formal releases

5 maintainers across 3 independent companies (Huawei: 3, IBM: 1, Tencent 1)
14 public adopters (private not included)

Cll best practice: passing

License: Apache 2 License
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https://landscape.cncf.io/selected=volcano

Releases

%%, :
o%6%%% Volcano: A Kubernetes Native Batch System
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v0.1: v0.2: v0.3: v0.4: v1.0:

« IndexedJob » Job Priority + Add maxRetryin job + Upgradetogo » GPU Sharing

« Multiple Pod template * Queue Capacity controller mode «  Preemptand reclaim

« Errorhandling of » Fair-shareof NScross  « Bug fix of scheduler, e.g. + sign certificate by upgrade to Beta
Pod/Job Queue Resource, callback openssl| + Job dynamicscaleup

+  Queue/Job command » Binpackalgorithm » Dynamicload scheduler + Remove and down
line » Multiple eventin job configuration deprecated API + Integrate with flink

« Delay Pod Creation lifecycle policy « Support network policy versions operator

« Job plugins + Command line +  Bug fix » DAG job basedon Argo

enhancements

T —_—

2019.5 2019.9 2020.1 2020.4 2020.7



Further reading:

e https://groups.google.com/forum/#!forum/volcano-sh
e hittps://slack.cncl.io/ #volcano
e https//github.com/volcano-sh/volcano

Join our community and give us feedback!


https://slack.cncf.io/
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Tech Lead of Huawei Container Infra
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Tech Lead of CNCF SIG-Runtime

Tech Lead of CNCF Research User Group
Emeritus Leads of Kubernetes Machine
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