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Better Customer New Business

Digital Transformation: Experience Models
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Cloud Mobility Big Data Social

The continuous process by which enterprises adapt to or drive disruptive changes

in their customers and markets (external ecosystem) by leveraging digital

competencies to create new business models, products, and services

(source: IDC) Higher Operational
Excellency
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Tensor

Digital Agile Development, CI/CD & DevOps
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TRADITIONAL CLOUD NATIVE

Scale up/hardware defined reliability Scale out/apps designed for no infrastructure reliability
Virtualized Lightweight runtimes (containers, PaaS platforms)
3-tier architectures, tight couplings Loosely coupled, micro services connected through APls
Stateful Stateless/externalize state
Operating System, VM aware, and dependencies Operating System and VM abstraction
Admin controlled System controlled (auto-scale, self-healing)
Waterfall Agile, CI/CD, DevOps
—
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Container, GPU, DL Frameworks
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Physical Environment

I £ 10 (light-weight) = & El (isolated) T+& 2

Container Environment

APP

APP

APP

User Space

OS

User Space User Space

Kernel

OS
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Hypervisor Environment

APP

APP

OS

OS

Hypervisor

Hardware
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10| 4 2} HypervisorZt 45 H|
Hypervisor2t guest OSE 915t overhead”} 8101 2Lt HE 7| 50| 75t HERA 9852
FARSHL ECHE 2 X2 e

Start up time (s) Packet per Seconds Memory Footprint (MB)
25 015 mHost mContainer mKVM 140 + 125
35 120 -
20 -
30 100 -
15 25 1 80 4
%’ 20 -
10 | § - 60 -
. 10 - 40 1
1.34 5 20 - 7
Container KVM Direct Fwd L2 Fwd L3 Fwd Container KVM 256MB
« 16Hj H-E start up « HIO{H[ &, Z4H|0[H, KvM2| M| 2tF - KVM 256MB CiiH| 9F 15% +=&2
- GuestOS 7+& 2282 RF FAR T A= 022 HF

Source: Container and Kernel-Based Virtual Machine (KVM) Virtualization for Network Function Virtualization (NFV), Intel White Paper

—

Hewlett Packard
Enterprise



HHOoIH =) ST
A0l 7|22 ofn| CHe

1270 ol Mg Ag |

A=l

£Q
dlo

o
a1

0% 20% 40% 60% 80% 100%

Are any of your "tier 1" mission- or business-critical
applications running in containers today?
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What percentage of your containerized applications
are existing applications migrated to a container
(from a VM or bare metal) versus a new application
that started in a container from day 1?
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0% 10% 20% 30% 40%

What are the top benefits your organization realized
from containers?

Source: The Rise of the Enterprise Container Platform, IDC 2018
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EXTREME Portability
Container would run in environments
’ like Azure, AWS, HOS, VMware,
etc...

JP

EXTREMELY Fast Dev

Deploy workload without OS and
other components

No human intervention is required for
the app development

No need to use specific hypervisors
or environments
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Standardization
Standardize development & operation
process

\ Using the same pull / commit operation

Effective Utilization
Utilize resource fully without hypervisor

E €>3) overhead
E cﬁ Remove all the overhead of hypervisor

w resource consumption
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Container Orchestration
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Key Features Dock(eSrV\IIE;rtrir)prise Mesc()'\s/lgt\;[rﬁoagilos kubernetes
Container Grouping X @] @)
Container Scale out @] @) O
Container Autoscaling A #1 @] @)
Re-deploy failed container @] @] @)
HTTP load balancer A\ #2 @) O
Communication two containers between hosts @] @] @)
Monitoring resources on hosts @] @) @)
Managing resources allocation on hosts @] @] @)
Web U O O @)
GPU Scheduling X @) A #3

The latest information might be updated.

#1 Need to customize with a third party monitoring tool

#2 Need to use external load balancer such as HAProxy or Third party HW load balancer
— #3 Experimental support
Hewlett Packard
Enterprise 16
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Compute Power

Teraflops
90
g 80
2 70
T 60
2 50
Ee]
o 40
Data Growth E
o 2 30
40% per year
20
10 CPU
0
CPU Processing Power .
20% per year —  Ability to Read Data
Memory Bandwidth
7,000
¢ 6,000
8
£ 5000
.'g
£ 4,000
B
S 3,000
£
2,000
1,000 CPU
/
0 A—
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Generic containers GPU-allocated containers
Caffe
TensorFlow
1 2 1 CUDA Toolkit
Mesosphere DC/OS
CUDA Driver
GPU
Host OS

n < [
» <« »

GPU-enabled servers

A

CPU-only servers
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070 A #1: GPU ZH| O] 7|8t Deep Learning
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Cloud Portal
Mg XL B2 Mu|A B2l MH|A MK 2| Workflow 22| xtel | ET=]
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Repository (container
images)

Zeppelin

Monitoring

Mesosphere DCOS
Master

DCOS Universe (App Store

Prometheus

Container Orchestrator

Router

DNS

Docker Engine

CPU Servers

R Studio Spark
container container
Zeppelin

container

GPU Servers

TensorFlow| |PYTORCH
container container

Jupyter
container

DCOS Private Agent

DCOS Private Agent

Docker Engine

Docker Engine

CUDA9

e
0/0[0)
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Container 7|8t Deep Learning ESHZ
CIFot Deep Learning=2 ¢12t GPU At 3 framework= 2| on-demand X| &

-

7= OF7|EIA

N\ ( CPU servers h GPU servers
(workload, service) N (workload)
X5
X 1 X 3 X 1 X z
Bootstrap DCOS Master Local Repository CPU DCOS
Workload i
DCOS CLI tool DCOS Universe Nexus Private Agent

Mesosphere Installer

Mesos Mater Process

NTP

|

|

| Docker Engine
|

| RHEL 7.4

Mesos DNS
DCOS Marathon

Admin Router

Docker Engine

4vCore, 8GB RAM, 100GB HDD

NTP
RHEL 7.4

8vCore, 32GB RAM, 150GB HDD

2

—
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(Apt-get repo, Yum repo,
Docker repo, Maven repo)

[ Docker Engine |

| RHEL 7.4 |

2vCore, 4GB RAM,
200GB HDD

X 1

Cloud Portal server

Cloud Portal Web App.

Docker Engine

NTP
RHEL 7.4

X1

Monitor server

| | | Grafana |
[ Apache HTTP Server |

| Prometheus |
| Tomcat 9 | | CAdvisor |
| JDK 1.8 (JVM) | | Docker Engine |
| MariaDB | | Netdata |
| RHEL 7.4 1l | RHEL 7.4 |

6vCore, 16GB RAM,
200GB HDD

6vCore, 16GB RAM,
200GB HDD

DL380 Gen9

Containers with
Tensorflow/Pytorch
/JupyterR/Rstudio

Docker Engine

NTP

CUDA 9

NVIDIA Driver

Apollo 6500
with P100 x8

N

)
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As-Is Architecture To-Be Architecture
Nodes (Dell) VM nodes Container nodes
1
1
Custom Custom Custom Custom Custom
Agent Agent Agent Agent Agent Large-
sized
Custom Custom Container
Agent Agent Public Linux
Agent Agent —
Custom Custom Custom s?;g d_
Small-
Custom Custom Custom g
VMWare vSphere VMWare vSphere VMWare vSphere VMWare vSphere VMWare vSphere Windows Server 2016 | |-
S = 1 1 S
« Vmware 7|8t 2tF (VM only) - 7|Z HAE #e| A|AHe A E #HE B0 Hybrid 2H8 (VM

+ Container) 2 £ Tzt
« Z|HA| M= Mesosphere 22{AEZ 0r0|1g|0|M
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Docker for Windows 7|= O}7| &l X

Firmware EH|2EZE 2|$t Windows ContainerE 7| & Legacy 2H40| %t

Inside of Docker for Windows

Docker
Firmware Test2
Test Server Firmware Test1
Test Server | Test Agent
|
| Perforce | Perforce
| Python | Python
| Windows 7 | Windows Coreserver
CNM (Container Network Model) 7|8t Transparent H E$|3 &4
Private
x1 x3
Bootstrap Master Pubic Agent Linux Agent Windows Agent
” chker for chker for chker for Dog:ker for
| Mesosphere Installer | | Zookeeper | | NMieses Comanazzr | | Vieses Cantainerzar | Windows Windows Windows Windows
- Mesos Mater Process . - Mesos Agent
| Docker Engine | | | | Docker Engine | | Docker Engine | Mesos Containerizer + Mesos Library
| T | | Mesos DNS | | TP | | TP | GIT
Gnu Patch
| DCOS Marathon | =
| RHEL 7.3 | : | RHEL 73 | | RHEL 73 | | MS Build |
| Admin Router | | CMake |
Visual Studio C ity 2017
4Core, 16GB RAM, 10068 HDD | Docker Engine | 8Core, 16GB RAM, 160GB HDD 8Core, 16GB RAM, 160GB HDD I sua ;O'CieroEnr:;s: Y I
| NTP | [ Hyper-V |
[ NTP |
| RHEL 7.3 | | Windows Server 2016 |
8Core, 32GB RAM, 210GB HDD DL360 — 32Core, 640GB RAM, 600GB HDD x 6, 480GB SSD x 2, 10G NIC x 2
—
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Container as a Service (CaaS)

for Application and Services
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HPE Workload Modernization Services —

Consulting Services Overview
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