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Container Platform Automation
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Red Hat Open Innovation Labs
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Enterprise Kubernetes

Cloud-native Al & Machine Slecla s Internet of Innovation
Applications Learning Things Culture

Application Cluster Developer
Services Services Services

Middleware, Service Mesh, Functions, ISV Metrics, Chargeback, Registry, Logging Dev Tools, Automated Builds, Cl/CD, IDE

Automated Operations*

Kubernetes

Red Hat Enterprise Linux or Red Hat CoreOS

Best IT Ops Experience CaaS <«— PaaS Best Developer Experience
*coming soon
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Kubernetes CIAM A& R

Service Mesh Serverless
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Portability Composability Scalability
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Portability
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- xnet S caffe?
Chalner Tengﬂow @ Ca €

Application Language
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GPU-accelerated Libraries C P @ =

CUDA Toolkit cuDNN / cuBLAS / cuFFT / cuSPARSE

Nvidia Driver JR— ST AT BT @ n‘IIDIA@

GPU Hardware (Nvidia) FECER
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Portability

Nvidia-Docker
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1 Deep Learning Framework Deep Learning Framework

Application Language Application Language
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SN D\ J_gccelerated Libraries GPU-accelerated Libraries RIS
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- CUDA Toolkit CUDA Toolkit

Nvidia Driver Nvidia Driver

GPU Hardware (Nvidia)

GPU Hardware (Nvidia)
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Portability

NVIDIA GPU CLOUD(NGC)
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NVCaffe/Caffe2/Microsoft Cognitive
Toolkit(CNTK)/DIGITS/MXNet/PyTorch/Tens
orFlow/Theano/Torch

NVIDIAMRFa—=24 , TR, BiERERFEH
DLIL—LT—41d. ZFHDNVIDIA GPUL
TERICZEZENMTADLSF1—=25,

R DIRIE
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Workflow for Kubeflow
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Manage Data Train Model Evaluate Model Deploy
Data | - Model .
v
Row splitting Trainer At Scale Serving
A A
Data .’
Y Data Kubeflow
Data_ Validation A 4 .
Integration

Build Evaluation :
> L
Model Validation | 09919
¥
Data | Data Model
Analysis Transfer
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Data is mutable Continuous Learning Human in the loop
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Scalability
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;k Application
\ : \ DL Framework
\ DL Library

CUDA Toolkit

v’ Joint collaboration with strategic partners for
drivers, plugins and container images
v Device Manager GA

Nvidia Container Runtime

/ Nvidia Driver
: / Red Hat Enterprise Linux

v Scheduler: Priority and preemption

v" Seamless install experience of drivers,
plugins and dependencies

v Container images in RHCC/ISV Registry

v’ Certifications and support
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Kubernetes for GPU as a Service

@Dﬁ

spec:

containers:

- name: gpu-container

image: nvidia/cuda
command: ["sh", "-c
resources:
limits:
nvidia.com/gpu: 2

non
’

Git

nvidia-smi]

Routing Layer

Kubernetes / OpenShift ' CR)EgEﬂl\?gH IET

Master Node Container Platform

APl / Management /
Authentication PRI SIETE SEE T Replication

RHEL / CoreOS

RHEL / CoreOS
GPU <ANVIDIA

Service Layer A

Certified Hardware / Cloud Provider

S
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GPU Allocation Overview

Master Node
CRI OClI

1. GPUYY—ZHZ2 VTS ) — ROER (Container Runtime Interface) (Open Container Initiative)

Kube-API Kubelet

2.NVIDIA_VISIBLE_DEVICEZZI0MT nvidia-container-
runtime

3. OCl Runtime Specigft
Prestart Hook /

oooooos,
7 \

Y

KB R TIXGPUZ ) VTR Pod N
[Z&£GPU%ExposeL TLFES, . . {IOCIRUAGME Sheclft libnvidia-container
Admission ControlZ=E%FIAL T, DeV Ice PI u g N CPUYY—2%ZXT>k Y
TNVIDIA_VISIBLE_DEVICE=none|%5#

NVIDIA Driver

<ANVIDIA. SANVIDIA.

Allocated

NVIDIA_VISIBLE_DEVICE=0,1
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Allocate GPU Resources in Kubernetes
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Extended Resource

kubernetes.ioF A/ LISL D)) — X (GPUASFPGA. Infiniband%: &)= &89 51D,
NICKYISREI—IENE)Y—RERIETE, A——IXF D)V —REFI AR REL B,

Extended ResourceZ i3 5= D X7 vF LI Device Plugin h385,
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Device Plugin® &l
HLesRDY — Kubernetes
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Device Plugin

Device Plugin®E{K(F FED/N—FDx7)V—REEHET 5H/—F(atomic-openshift-
node.serviceM 4} &8) £ TENMES HgRPCH—E X,

Kubelet

Kubelet Device Plugin Manager
(gRPC server)

. Kubelet(ZZDAPIZIEL

Register U HREHEL,
F A ZRF—HA%EH.

Device Plugin gRPC server

List Watch > List Watch TSR BRI,
IFFOPNEMECHRER
: 7 VRSN
Before Container %’;&3’%‘5%0 e

Allocate

Creation

Device PluginzFIFI I 3E(CED T hAALAO— REERR T BERL, Pod(THEFEDT /\A X514 F(GPU/InfiniBand /AR A —BEBE DY — ) & iRt
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Summary
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Container Platform
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Announcement
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Deep Learning Application Containers :
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HPE Apollo 6500 Gen10 servers

2U, 8x GP GPU, 2X Intel Xeon Scalable Processors
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Red Hat Forum Tokyo 2018 F{ER7E !
IDEAS WORTH EXPLORING
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