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Public Cloud:

Third-party colocation environment Increase from 21% to 39%
(for ‘traditional’ or private cloud
infrastructure)

Hosted private cloud

On-premises private cloud infrastructure

Private Cloud:
Increase from 25% to 35%

On-premises ‘traditional’ IT infrastructure

H2 2018 2020
(n=1,052) (n=1,008)
Q. Thinking about all of your organization’s workloads/applications, where are the majority of these currently deployed?
451 RESEARCH.COM Q. And thinking about all of your organization’s workloads/applications, where will the majority of these be deployed two years from now?
©2019 451 Research. All Rights Reserved. Source: 451 Research’s Voice of the Enterprise: Digital Pulse, Vendor Evaluations 2018
—

Hewlett Packard
Enterprise

On-premise
cloud grow from
16% to 20%

Overall cloud at
25% increase
from 2018
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On-premises is moving

Private cloud is getting better and cheaper
» Managed private cloud price fell by 22% last year On-premise pay-

. . ‘ e as-you go model is
» On-premises offers are becoming more ‘cloud-like ava%llablg'

4-quarter moving average:

Public cloud benefit On-premises examples cloud adoption by type

VMware Cloud on AWS, Azure 55% On'prem|5es cloud

Pay as you go Stack, TenFour, HPE GreenLake

offerings price 22%
cheaper than last
year

laaS/public cloud
HPE GreenlLake Flex Capacity, 185

Dell EMC Flex on Demand,

On-premises private

Flexible Lenovo TruScale Infrastructure 5
Services, Nutanix Go e
Hosted private
HPE GreenlLake, Oracle Cloud 25%
Fully managed at Customer, IBM Cloud
Private, Joyent Private Regions Qe Q1 Q2 Q3 Q& Q1 Q2 O3 Ga 1 (2 03

15 '16 '16 ‘16 16 ‘17 ‘17 ‘17 '17 '18 '18 18

451RESEARCH.COM
©2019 451 Research. All Rights Reserved.
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Public Cloud®f| Cligt BHotEl Al Z}

%2 ZAF X2 O A Public CloudM|A{ On Prem @2 2 X} 0|2t (Cloud Repatriation) 3t= AtHIE0| 51 /0], Public
Cloud &&0f A0 & O Mt 20| 2

1) X| s, | A= FE Public Cloud0A 2& S0|T o E2|#|0]|M &= H|0|E{ & Private Cloud %= On Prem. 22 O] 2tehH
SL| 7?2
= /

2018 80% Private Cloud(On-Prem., Hosted) 2019 90% Private Cloud(On-Prem., Hosted)
1 r

No, 15%

8%
On-Premises Private Cloud

]

]
No, 19% H
]
]
]
]
]
]
1

41%
Hosted Private Cloud

2%
On-Premises Non-cloud

Source: 451 Research, N=400, Source: IDC’s Cloud and Al Adoption Survey, January 2018
Voice of the Enterprise,
Cloud Transformation 2017

Q2) &= 20| ZX Hxf EX|E|0] Y= Public Cloud o{&2|#|0] M
B2 5 g0t On-Prem. #E2 2 0| 71540 Lt
F=EotaL

* 80% of Customers Report Cloud
Repatriation Activities

Percent of Public Applications Expected to
Repatriate Over the Next Two

Years(Average) 5 O %
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* More customers expect to repatriate
workload next year




Public Cloud%|AM Multi/Hybrid Cloud &

og Ilgl-

EHX™ T 7|=0| ALL-IN 3}= ™2F HC}= "Right Place, Right Solution” 22 IT 7|= £E40]| O} O{Z2|# 0| EM0
% g

371 oF Multi EE= Hybrid Cloud 24 0f| C{ot 102 g

Public Cloud Cloud

On Prem. Private Public Cloud

«  Public Cloud &3 2| ZH0|H, “Software Defined”,
“Automated IT”, ““|01'—F 7Het B A7 K| CHE 2 9| 7-IO| |
0|4} Public Cloud 22| 742 Of & L| L},

« SXIT 282 Edge A2 EIO M2 E Core A2 EITHX]
“Software Defined Everything”, “Automating Everything

» 7O
E —

£ 7 ApplicationO| Public Cloud 240X CtA| On Prem.
StEde = E0t= AE 125lj0F 5= O|F= il
ApplicationO| Public CloudZ O| 25l O 3H & | =Y
2L Ct.

M=Z2 #Hetot o|0] A 2 Af2| &oF 7k U LICE,

«  Public Cloud #H2 Z|tHz} 57| QIS M= 2t
Qb0 SRS TH|7F 2edtn, AKX &1 e
Application2 BFE A| “Repatriation”O| 12 £[0{0f B

7| LK Application S = Infrastructure= IT B30 [H2
212} (Evolution) EH“OE HO}Of gtL|C} O] &8 IT EJEQ
[[}2 0| Zk(Migration) CHAIC 2 H = 2.2 | Ok X| | of
rL Ck,
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EXTREMELY Fast Dev Standardization

Deploy workload without OS and Standardize development & operation
other components process

No human intervention is required for \ Using the same pull / commit operation
the app development

EXTREME Portability ——1 Effective Utilization
Container would run in environments Utilize resource fully without hypervisor
like Azure, AWS, HOS, VMware, —] €>3) overhead

etc... E cﬁ Remove all the overhead of hypervisor

No need to use specific hypervisors resource consumption
or environments w
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Are any of your "tier 1" mission- or business-critical
applications running in containers today?
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0% 10% 20% 30% 40% 50% 60%

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?

o 45 So| Bojg MY
ZE|0|{2 S8 0ot 29N
184, 35, &gd S0 7id

20t 23t
Bl Y 2 A
78 By

85 By
3 M
TR A A B
e &= S0

EtE 0S|l A App O

Cloud-native App 7H&

o548

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



g 0| {2} HypervisorZt s H|i

Hypervisor@t guest OSE Q2 overhead’t 810 EL} W2 7| 50| 7t55t2 HESI 452 FASHL
HCt H2 AEE ERe

Start up time (s) Packet per Seconds Memory Footprint (MB)
25 1 . - iner m 140 -
0145 Host mContainer mKVM 125
35 1 120 -
20 1
30 1 100 -
15 25 1 80 4
g 20 -
10 | § - 60
10 1 401
5 -
1.34 5 20 4 17
Container KVM Direct Fwd L2 Fwd L3 Fwd Container KVM 256MB
- 168 = start up - WM E, AHEH 0|, KVMO| Al 8& « KVM 256MB CHH| 2 159 +=F2
- GuestOS 7+5 228 BF 7ARt ds MS 22 H7

Source: Container and Kernel-Based Virtual Machine (KVM) Virtualization for Network Function Virtualization (NFV), Intel White Paper
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— Efficient containers on bare metal deployments

-~

L

Container Container

VM o Compute

Compute |W|
| S I

Bettgr You can do both with Lower
Isolation HPE Synergy TCO
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Composable Infrastructure
— =2 MHO| vMIF 22 g 22| He|dE M

“SFALEl Server profile 7|22 £l VMZ} Z-2 Stateless Computing 23 X/ 2"

Virtual Machine Operation Physical Server Equivalent
O

— Create VM template with OS — Create logical server profile with OS |T|
— Deploy template to VM — Activate server profile on compute module U
— Update VM template — Update server profile
— Hibernate VM template — Deactivate server profile Server Profile

. HW Config
— Move VM template — Move server profile :

. OS Config
— Delete VM template — Delete server profile
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HPE Synergy: World 15t Composable Infrastructure
Composable Infrastructure= Cl 2tZ0|M S2ME ol F0d 2 BN ES 2FA|Z] XHM|CH CI XM= RILICE.
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. Wy 28|H AL LolHoR Iy

E 3t API(Unified API)
L StEQOjF AT EY01S0| RYE 4 ¥ o |H =
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o OOJE{4IE] LiOf TR
APISE StLIZ s¢
« CHYSE APIZ QI8 O FQF AMH|A FHAIFX| =71 20| ZE|H Z=H|
StLto] 8YE BHOZ Z2H[ME o0 = Z2 2 ths Composable Infrastructure
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HPE Synergy: World 15t Composable Infrastructure

-StESIY 78 24

Synergy Frame

Q£ xt2l B9 512 Yy

TOo =2
Synergy Composer - 2 Chol/2h 1of Th9|2 7HCRSH B Jhs
self-discover, auto-integrate= %/t XY JHE =QO TEUA | AF J|&E KAFS
<t —r=o o = JLo it = o = o=l— % o= =
W& E 2ZEQI0f 2t2] 25 Rack{te 20D 2 MAHBIY EXF HS

dEds 7ts
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Synergy Fabric
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Synergy Storage

AN LIFAER[XE M-S, ChYet
AEEX| HEfEE T4 7H5(SDS, DAS,
SAN)




Software-Defined Intelligence: Stateless Computing

— Software-Defined Computing= ?l%t Server Profile

Boot Config Firmware |dentity Network Edge Connectivity
Storage Volumes IP Addresses Local RAID Config NIC Teaming
BIOS & iLO Settings vSwitch Setup OS Build Plan ESX Host Config

@ﬁ. — l‘

Server Profile
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Software-Defined Intelligence: Stateless Computing

— Software-Defined Computing= ?l%t Server Profile

Boot Config Firmware |dentity Network Edge Connectivity
Storage Volumes IP Addresses Local RAID Config NIC Teaming
BIOS & iLO Settings vSwitch Setup OS Build Plan ESX Host Config

o

Server Profile

—)
S5, e—
—

3k

Server Profile

Template @
e
Server Profile
I
— m
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Server Profile
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Software-Defined Intelligence: Stateless Computing
—Synergy 2t 7t58t Real Stateless ZHFE 4 713

Server Profile Stateless
Compute Module

Physical State

Network configuration
Shared/data storage configuration \

System/Bios configuration

Firmware level and configuration

Qéb

o P 0 :
Deployed Software State Qé 0 \

Bootable OS type o 3 0
OS/App configuration

HPE Synergy HE2 2ol cel SUSH 20| Ho{HE M H|E 71 Hardware does not
= T — o = T o
Image Streamer need to retain any
— state

Hewlett Packard
Enterprise



Software-Defined Intelligence: Stateless Computing

— Stateless Computing &

= O

A5k M ZEH|X 'Y

¥

« Server Profile Template & 0| &3}
T LHOf| =HCHo| MH T 2=

- Image Streamer2t A=Al OSTIHA|
2t SppcetE X
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Fluid Resource Pool: Composable Fabric

- M 70| & =g A9

= Server
Lot ZFO I}
(FC, NAS, 22| L{ Server
Server
_JFE;% -El-al EO'_IE Server
(MH, HEHI ALK, SANAR{X])
Server
Server
=2 88E
Server
gbg)gﬂl' %Eg Server

Server

Server
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Blade
Chassis

Blade
Chassis

Network
/ Storage

= I
Synergy

Rack Scale

Fabric Architecture

Synergy
Frame

Al X] Virtual Connect
24




Fluid Resource Pool: Composable Fabric

— Rack Scale Fabric Architecture

HPE Virtual Connect module Flex-10 FlexNIC 1A .5Gb Service Console
FlexHBA 1B .8Gb Storage Network

10 Gb FlexNIC 1C 6.5Gb VM Network
Pipe FlexNIC 1D 1.5Gb VMotion
0| O

Network
/ Storage

>ynergy Flex-20 f_Fiexnic 1A
FlexNIC 1C 10Gb VM Network
g' g' g' CE" g' ooo g' g' Pipe FlexNIC 1D 1.5Gb VMotion
ollo|lollo]||o ollo
Ollo]lv]llu]|vo UllU
Rack Scale Logical Network FlexNIC

Fabric Architecture

2 9f ToR 2| X| B10] Z|C 60CH2| ME7FXA| THY THEE =2Hy

1/10/25/40/*100Gb °| Ct¥st HELS Y¥al3 8l 8/16/*32Gb FC Y& 3 x| &l

Synergy o =
Frame Ct2l 10/20/25Gb CNAO| A %|CH 16712] SIELQ|O] 7|Et 10 7tAts Hl&

27182 AHolg g8 St 2= Y HA A BAHE Ha

Al X] Virtual Connect

=4 748 Q1 SAN Switch £Xt Q10| FC AEE|X| ¥Z U S LA 12| (HPE AEZ|X))

I

—
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Fluid Resource Pool: Composable Fabric
— ol Y A 0|23 =

=
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Fluid Resource Pool: Composable Storage

— Synergy D3940 Storage Module

- DEE X 40702 SDD ¥ HDD ZHf 7ts
- Che =Y E = O 57K BE Vs

o T2 WE MHESOA XtgE&A NS 7tset
drives zone 117/

- 2E2[X[2F ME{ZEe] ofmst ol El H|E 3 78 MY 8lS

« 12Gb/6Gb, SAS/SATA, HDD/SDD & Ct&et ClA3 X[ &

* Flexible File, Block "= Object data X| &

SFF E2t0|E 807}

s
1
S
N
o
o
J
—
lo

SFF E2}0| 2 407}

SFF E210|E 12074 SFF E=2}0[E 2007}

TTTTTr
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FRONT

Z|CH 40 SFF drive module supporting
SSD / HDD multi-tiered storage

21| 9 sV 225 || =33
g2 || =10 =18 226 | =34
3 | 1l =19 =27 | =3
s4 | =20 =28 236
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Fluid Resource Pool: Composable Storage

DAS storage modules HPE Synergy
XH|2, 145 At AZ2(X) HE : SAS HDD 9 SSD & 9lE| S SeeiEd

= O - o = = EEEEBEBEE
AERXE Y 22 LR AFE 250 Xf% A 24 5to] H|S. SEEEEEEE
VSAN 5! Software-defined storage, HDFS JBOD &0i| Z| &=}
Software-defined storage gg {

- L Bl

StoreVirtual VSA 2F 8t} B&5t0] s =i Lo A #EF OfL|2} {VSA]| S - FEE
CtE z2f| Y =t LHo|M SDS &t M3, 2F2| vsA & 2EREE i | B
ESt CIYSH HO|HES M X|& EBE W

All-flash arrays

1’845 fully-virtualized, unified storage2| & E MO 23 2
HEIAOIE HA, S=HA, &= 7= AtsztE #elzt 7|5 s,
HPE 3Par % Nimble Storage* 2| Tt 2tz

—
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2= Q& Synergy Composers
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HPE Synergy 22| £&

Enclosures Server Hardware Server Profiles Server Profile Templates

GRoRolNo

Appliance Alerts Storage Systems Storage Pools Volumes

Synergy Composer Composer

bt

OneWiew
T

W el ok ok

- I U & ofEE0[AA
JEfZ O|F =t 714 (Synergy
Composer)

o 7t8EEnQlnt HEof e =2l
-4 7ts

o Z|O§ 21 /2524 H S el

o ARAL MHIHEE, AEZ(X] ST
22 2 S ZLHEHE, e EE
X2 UK |

* e[ =0 QN ol = AMH 3 B B L HPE OneView
EHEE’ ﬁEElIlE #‘E‘LH XI’% 1 Global Dashboard

Discovery

HPE Composable Cloud

Hybrid cloud platform

{j".} HPE OneSphere

HPE OneView HPE InfoSight
sz
O

Lo [ 8 o

—
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11

|

] L=
-on

— Search
— Reports

— Setting Actions

— Dashboard
— Health status
— Resources support
— Single sign
— Customizable Dashboard
— Groups and Filtering
— Hardware Support

IF
I
ar

Global Dashboard

OneView

Server Profile Templates

|
1
1
|
|
fil
\
/
J
VRN
[ 90

CTCTT  (CC | e

= AL ME)
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off 0!

ynergy OneView

|Ct.

552 2g3

(=3
F. S

o L

[4 10.16.2.46 | actions~

[t

vmware* vSphere Web Client A=

VMware vCenter 2| HPE Synergy M5 HE

ilO OA ov

(===

VMware vCenter 22| Network Diagram % Telemetry d&
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HPE Synergy: Unified API

— CtYSH Eco System X[ &

6\_“ W MESQOSPHERE =. Micmsnft Vmwa re HAREA . densrf}f
(e :-nc-z;h:l:"‘_u — ITALIA
@ e tutonic ®
redhat, MICRO .
CANCOM FOCUS . servicenow
conTnoum Cloud engine IT Ops engine Magicile: ARISTA
e @ DevOps engine Facilities engine
AMEIELE CHEF GOCer .ET’E?RATOEM \ / Sc"énheider E;T.N
N P @‘ puppet Unified API “r“i === 3% nlyte Software
HPE D=
o O
= Developer toolkits
& python” f;
‘ v ‘ u |ava
= '
= [E
Compute Storage Network www.hpe.com/info/composableprogram
— Powered by HPE OneView
Hewlett Packard
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http://www.hpe.com/info/composableprogram

HPE Synergy : ¢1=2} X2} 22| OiX|2 &

— Baremetal Provisioning

OlH H

UMl T A

- O WA o] S5l £7| Ry HY

~ YO L SHEQOf A MO Y3 XpE3H
73| 5 U 2XF ASTE 7Y T

XEMIEH Xt-S ot E4

“Automate All”

‘H' Additional Options
@ Temaform — Container Platform
e @) |
BIOS / Boot settings
O

(N —>

HH‘

@ Terrafarm
CHEF 0

ANSIBLE

3
S

N\

HPE OneView

Additional Options

Container Platform P
Composable

“ Infrastructure$} Ansible=

S
FF9l oloalE F2LY0o)

e

e L

—
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HPE Synergy : 41X Ql QIZ &} Hj= %

— HPE Composer 2} HPE Image Streamers &2+ 212t Y =2t

=c| MHE VMM Z=2H[X'd

Innovative
Synergy Corgposer et Image Streamer Virtual machine Physical server
St SAEO T2H|IHY operation equivalent
Create VM template Create server profile template
10X faSter Deploy VM from template Deploy server profile from template
Boot Clone VM Copy server profile
Move VM Move server profile
Boot Volume Stop VM to release CPU/Memory  Unassign server from server profile
Completely Delete the VM Delete server profile

—_

Streamline Synergy Composer #E3l2 &% SIEY0] Z2H| XY 2tAD}

OS and SW Stack deployment

Boot Boot

Typical 2EHHQI Qlmat T2H|X'd utd

Hardware provisioning OS and SW Stack deployment

Boot Boot
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HPE Synergy : 22| 21Z2IE $I/%t Unified API

HPE Synerqgy: “Et 6t =29/ ZEE Z5/X 0/ O/upfZ T =H/X G ofL/C}.” - DevOps Friendly.

Reduce time

tasks:

- name: Deploy_Synergy_Host Single API from
oneview_server_profile: > hours
serverProfileTemplateName: "{{ sp_template }}" to
serverHardwareName: "{{ item }}" minutes

Hewlett Packard
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HPE Persistent Storage platform for Container

— A =Z2}0|= Sl S}0|EE|E Openshifte2td =2 2|t Persistent Storage &F M

Kubernetes
:@- OpenShift Container Platform
OpenShift Origin

OPENSHIFT kubernetes

FlexVolume plugin

FlexVolume Driver Provisioner Open APIs + HPE Storage open-source
software*

Docker Volume API

Plugin Unix Socket @

HPE Docker Volume plugins Coming soon:
i—i “HPE Cloud Volumes”
A\ Azure Cl;IPEd amazon
ou ‘webSservices
3PAR Nimble Storage Volumes
— *https.//aithub.com/hpe-storage/dory
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HPE Workload Modernization Services —

Consulting Services Overview

=

Readiness
& Roadmap
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Architecture
& Design
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