Building Al Platfrom Based on Kubernetes
and TensorFlow
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TensorFlow on Kubernetes
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Al Platform Based on Kubernetes
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Why TensorFlow on Kubernetes ?
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TensorFlow on Kubernetes
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- [alf@worker , FTSPREES , Kubernetes 1.7 ;

o KHNE)|145ERE , KubeDNSHAES | &RYTensorFlow SessionalgR ;
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o EERHEEIZES ( namespace->deployment/job->pod->container ) ;
- BUERIIZREERRY , INEERRIARTARIR (Mutex ) ;
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Introduction to Kubeflow
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What is Kubeflow

« The Kubeflow projectis dedicated to making deployments of machine learning (ML) workflows on Kubernetes
simple, portable and scalable.

JupyterHub pytorch-operator e

Kubernetes




Kubeflow — ML Toolkit for K8S

Data Machine Resource
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Configuration Data Collection S

Infrastructure
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Tools

[PR: define cleanup policy](https://github.com/kubeflow/tf-operator/pull /685)




Arena-Alibaba Cloud DL Tools
for Kubernetes

) P



</caicloudé ‘ ITZMig



>R IERERERERR. RMREEMESERER

St

© RIRMEUERI F R EAERIERING
- RASMEZIINELR - Tensorflow, Caffe, MPI,
Hovorod, Pytorch

> Il TIER
© REFEIEFIIKE - SERIGETEER |, L
B, RER , k. THE , EETRNE
Vi

> BRER, it B

> STHESCRT) st
. ZIECPU , GPUZE R RIS
- AIEEGPURIR. E30EER
- IEELMIZGZEE



What Can Arena Do

# R=RRIEAES

arena submit
--name=myhvd \
--mode=horovod \
--workers=3\
--gpus=2\
--sshPort=33\
--env=num_batch=100 \
--env=Dbatch _size=80 \

--image=registry.cn-hangzhou.aliyuncs.com/tensorflow-
samples/ali-horovod:gpu-tf-1.6.0 \

"/root/hvd-distribute.sh 6 2"
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# BEESHIR

arena list

# BEESFE

arena getjobname
#BEESHEE

arena logs jobname
arena logviewer jobname
# BEEEHTRSIER

arena top node d



Arena Show

arena submit --name=tf-dist
-—gpus=1
—-workerCpu=2
—-workerMemory=4Gi
—-workerPort=22222
—-mode=tensorflow
—-workers=2
—-workerImage=registry-vpc.cn-zhangjiakou.aliyuncs.com/tensorflow-samples/tf-worker:1.0.2-gpu
—-—psPort=22223 \
--ps=2
--workingDir=/root \
—--psImage=registry-vpc.cn-zhangjiakou.aliyuncs.com/tensorflow-samples/tf-ps:1.0.2
——psCpu=1 \
——psMemory=2Gi \
"python /var/tf_dist_mnist/dist_mnist.py --data_dir=/mnist_data"




Arena Show

arena list
NAME STATUS TRAINER AGE NODE
FAILED STANDALONE 4h N/A
ancepTac— -1 FAILED STANDALONE 5h N/A
tf-dist SUCCEEDED TensorFlow 5h N/A
k8s-logotest-60 SUCCEEDED STANDALONE 5d N/A
enam-07112 FAILED STANDALONE 5d N/A
- SUCCEEDED MPI 5d N/A
mytest1001 SUCCEEDED STANDALONE 5d N/A
RUNNING MPI 5d 2
N O w1 SUCCEEDED MPI 5d /A
SUCCEEDED MPI 5d N/A
# arena get tf-tensorboard
NAME STATUS TRAINER AGE INSTANCE NODE
tf-tensorboard RUNNING TensorFlow 3h tf-tensorboard-tfjob-5646449556-kf27w 192.168.1.119
tf-tensorboard SUCCEEDED TensorFlow 3h  tf-tensorboard-tfjob-worker-0 N/A

TENSORBOARD URL:
192.168.1.117:30212
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Arena Show

nnnnnn

arena top node

NAME
cn-shanghai. i-
cn-shanghai. i-
cn-shanghai. i
cn-shanghai. i
cn-shanghai. i
cn-shangha
cn-shanghai. i

Allocated/Total GPUs In Cluster:
6/8 (75%)

IPADDRESS

192.168.168.120
192.168.168.124
192.168.168.123
192.168.168.125
192.168.168.133
192.168.168.122
192.168.168.121

ROLE

master
worker
worker
worker
worker
master
master

GPU(Total)

GPU(Allocated)




Arena Show

|arena top node -d |

NAME : cn-shanghai.i-uf6lpsgsvkxjp9o64gua

IPADDRESS: 192.168.168.120

ROLE: master

Total GPUs In Node cn-shanghai.i-uf6lpsgsvkxjp9o64gua: 0

Allocated GPUs In Node cn-shanghai.i-uf6lpsgsvkxjp9o64gua: @ (0%)

NAME : cn-shanghai. i-uf62q95pbpel@t76c41lm
IPADDRESS: 192.168.168.124
ROLE: worker

NAMESPACE NAME GPU REQUESTS GPU LIMITS
default myhvd123-tf-horovod-1 2 2

Total GPUs In Node cn-shanghai.i-uf62q95pbpel0t76c41im: 2
Allocated GPUs In Node cn-shanghai.i-uf62q95pbpel@t76c4im: 2 (100%)
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Particularity of The Scheduler
in Al Platform
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ALz = THREESAARE ?

« gang schedule ( all or nothing) ;
« multi-tenant task queue ;

« task priority ;

« preemption ;

+ gpu affinity ;
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kube-arbitrator

 kube-arbitrator is a policy based resource sharing system for Kubernetes cluster, it includes two sub

projects: kube-batchd and kube-quotalloc.
+ kube-batchd
« gang scheduler
+ kube-quotalloc

« dynamic quota allocator



Create TFJob Workflow

kind: TFJob
metadata:
name: xxx
spec:
schedulerName: kube-batchd

- - enable-gang-scheduling

arena

1. Submit TFJob

GarbageCollector
Contoller

3. Delete Pogls 2. Delete Pdb

Yy
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1. Delete TFJob

5. Watch and Schedule Pods

Kubernetes Cluster

node cache

\/

kube-apiserver

2. ListWatch TFJob

pdb cache

kube-batchd

a gang scheduler

podset cache

DRF Algorithm

queue cache

\/

tf-operator




Schedule TFJob with Kube-batchd

apiVersion kubeflow.org/vlalpha2
kind TFJob
metadata
name dist-mni
spec
tfReplicaSpecs
PS
replicas: 2
restartPolicy: Never

template

spec

lschcdulcrNamc kube-batchd I

contaliners

name: tensorflow

image: registry.cn-shenzhen.aliyuncs.com/walton/tf-dist-mnist

resources

limits
nvidia.com/gpu
Worker

replicas: 8
restartPolicy: Never
template

spec

I schedulerName: kube-batchd I

containers
name: tensorflow
image: registry.cn-shenzhen.aliyuncs.com/walton/tf-dist-mnist-test:1.0
resources
limits

nvidia.com/gpu

e




Schedule TFJob with Kube-batchd

root@iZwz91hS5stiwetznlplpphZ dist-mnist]# kubectl get po

NAME READY STATUS RESTARTS AGE
dist-mnist-for-eZe-test-ps-0 0/1 Pending %] 6s
dist-mnist-for-ezZe-test-ps-1 0/1 Pending 0 6s
dist-mnist-for-eZe-test-worker-0 0/1 Pendin 0 6s
° @%ﬂgpuﬁf)ﬁﬂ'ﬂ{fﬁéﬁ, dist-mnist-for-eZe-test-worker-1 0/1 Pending ] 6s
dist-mnist-for-e2e-test-worker-2 0/1 Pending 0 6s
dist-mnist-for-eZe-test-worker-3 0/1 Pending (/] 5s
dist-mnist-for-ezZe-test-worker-4 0/1 Pending 0 S5s
dist-mnist-for-eZe-test-worker-5 0/1 Pending (%] 5s
= dist-mnist-for-eZe-test-worker-6 0/1 Pendin ] 4s
* arenagzj:%ﬁﬁFlTExTFJOb’ MPIJObﬂE dist-mnist-for-e2e-test-worker-7 0/1 Pending (%] 4s
At fsEAkube-batchdi#fTgang l
SCthUIG ! root@iZwz91hSstiwetznlplpphZ dist-mnist]# kubectl get po
NAME READY [ STATUS RESTARTS  AG
busybox3-c757dc546-p6thm 1/1 Running 0 9d
dist-mnist-for-e2e-test-ps-0 1/1 Running 0 8m
dist-mnist-for-eZe-test-ps-1 0/1 Running (] 8m
dist-mnist-for-eZe-test-worker-0 0/1 Running (] 8m
dist-mnist-for-eZe-test-worker-1 0/1 Running (] 8m
dist-mnist-for-e2e-test-worker-2 0/1 Running (%] 8m
dist-mnist-for-eZe-test-worker-3 1/1 Running ] 8m
dist-mnist-for-eZe-test-worker-4 1/1 Running (] 8m
dist-mnist-for-eZe-test-worker-5 1/1 Running (] 8m
dist-mnist-for-e2e-test-worker-6 1/1 Running 0 8m
dist-mnist-for-e2e-test-worker-7 1/1 Running (%] 8m
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Build Your Al Platform on ACK
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> B z=Kubernetes e8RS F3TiETensorFlowsLig ==
> ffEBz=Kubernetes 1.9 EFFHHelmix#ETensorFlowiE LT
> BTEZ:Kubernetes 1.9 _FFIFgHelmiz{TTensorFlow D4R
> KubeflowsEEkZE 71 :

+ FEZ E{FER)upyterHub

Bz E/ N TRob
FFETFobiz{To %o, TensorFlow
FETFobSH o TensorFlowtzEHY
FlFATensorFlow Servingi#{THEEFHN
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