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Change: S&P 500 change

Since 2000, 52 percent of the names on the Fortune 500 list are gone

S&P 500 (2002-2012)

BEAR
_ STEARNS
2 Global Crossing’ @
Clear Channel y
Ehe New QJork Times Z) . Q
Scientific
Atlanta

PHARMACIA

Source: Disrupting Digital Business: Create an Authentic Experience in the Peer-to-Peer Economy

Harvard Business Review Press, R. “Ray” Wang, May 2015

© Copyright 2016 Dell Inc.

S&P 500 (2012 — PRESENT)
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comcast

@ EXPRESS SCRIPTS*
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Ty

L
E5%

Abercrombie &Fitch

RALPHiyLAUREN

<3

NVIDIA.

A IRON MOUNTAIN
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Change: new IT imperatives

PREDICTIVELY DELIVER INNOVATE OPERATE IN
SPOT NEW PERSONAL IN AN REAL-TIME
OPPORTUNITIES EXPERIENCES AGILE WAY

Source: Information Generation Report: Vanson Bourne Research 2015
http://www.emc.com/information-generation/resources/VansonBourne_Research_EMC_InformationGeneration.pdf

© Copyright 2016 Dell Inc.
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Change: IT technology
ORACLE & Mioosot  JF B A f R
APPLICATIONS Exchange Server {Dynamics SQL server E ‘:' Al -; 3 gy N
! vess 3
‘ ‘ ‘ MOBILE BIG DATA loT SOCIAL

VIRTUALIZATION LAYER Languages node@ Q python _p

s > dev@)ps

é PLATFORMS CF @ spring & gocker
Pivotal Cloud Foundry
EE—— —o.4

NETWORK SWITCHD TITTI.  ILITI] NETWORKSWITCHC DATA FABRICS Wi | #Mhadoop
— el

PRIVATE CLOUD HYBRID CLOUD PUBLIC CLOUD

DEALEMC
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Change or else
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l Il Stack
Recommendations
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Storage performance evolution

ALL FLASH

HYBRID

oo IE—

= 20002008

Organization
Applications
Processing - Cloud

. Dbata DYLLEMC
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Fundamental economics shift to flash

$100.00

$50.00

$10.00

$/GB

$5.00

$1.00

$0.50

$0.10

Organization
Applications
Processing - Cloud

\

B |
75/(\

© Copyright 2016 Dell Inc.

Source: EMC Market Research 2016
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THE YEAR OF
ALL FLASH

FOR PRIMARY. STORAGE

e

Organization
Applications
Processing - Cloud
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B

100

GB

10

Organization
Applications
Processing - Cloud

Memory/storage hierarchy convergence

MEMORY LOAD/STORE STORAGE READ/WRITE

/,’-\\\
/ \
/ \
SO
2 v NVM
- \
,277>~, / DIMM o o
/ DIMM i NVM N
U
\ U

100 1 10
— s -

DALEMC
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Persistent data media technologies

NAND

MRAM

3DXP

RRAM

NRAM

DRAM

Organization
Applications
Processing - Cloud
Data

© Copyright 2016 Dell Inc.

» Samsung, Toshiba/SanDisk, Intel/Micron, SK Hynix

« Transitioning from 2D to 3D, enables 5+ years of capacity & $/GB scaling

Magnetic field based: Spin Transfer Torque (STT)
Avalanche, Toshiba/SK Hynix, Everspin, Crocus, IBM, Samsung

Resistance based phase change (PCM-like)
Intel/Micron - the basis of “3D CrossPoint”, SK Hynix

Resistance based metal ion bridging: Memristor, CB-RAM
HP, Crossbar, Micron, Adesto, SK Hynix

Carbon nanotube mesh based
Nantero, IBM

Samsung, Micron, SK Hynix
Density NOT keeping up with Moore’s Law

DEALEMC



Storage media industry roadmap

MEDIA NAND RRAM 3DXP* STT-MRAM  NRAM DRAM
read latency 10,000s ns 100s ns 100s ns 10s ns 10s ns 10s ns
R:W perf 20:1 il 1 2:1 1:1 1:1 1:1

write bandwidth ~10s MB/s ~100s MB/s ~100s MB/s ~1000s MB/s ~1000s MB/s ~1000s MB/s
retention weeks years months WEELS years none
access granularity block byte byte byte byte byte
endurance 1045 105 106+ unlimited unlimited unlimited
MLC capable? v yes Yes yes v X

3D capable? v yes yes no yes no

2017 density 512Gbm @508 16Gb @16
(ewesy cost <$0.25/GB $3.00/GB

Organization
Applications
Processing - Cloud

Data DYLLEMC
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Near term storage media roadmap

MEDIA

read latency

R:W perf

write bandwidth
retention

access granularity
endurance

MLC capable?

3D capable?

2017 denSity
(raw est) cost

Data

NAND
10,000s ns
20:1

~10s MB/s
weeks
block

104-5

v

v

512Gb™ @503
<$0.25/GB

RRAM 3DXP*
100s ns 100s ns
1:1 2:1
~100s MB/s ~100s MB/s
years months
byte byte
10% 106+
yes Yes
yes yes

vs NAND:

» Faster performance

* Better endurance
vs DRAM:

» Bigger, cheaper

* Persistent

» Slower

STT-MRAM
10s ns

1:1

~1000s MB/s
WEELE

byte

unlimited

yes

no

IN[RVAY

10s ns

1:1

~1000s MB/s
years

byte
unlimited

Vn

yes

DRAM
10s ns

1:1

~1000s MB/s
none

byte
unlimited
X

no

16Gb @16
$3.00/GB

DA LEMC



Medium term storage media roadmap

MEDIA NAND RRAM BB)4P} STT-MRAM  NRAM DRAM
read latency 10,000s ns 100s ns 100s ns 10s ns 10s ns 10s ns
R:W perf 20:1 1:1 2:1 1:1 1:1 1:1

write bandwidth ~10s MB/s ~100s MB/s ~100s MB/s ~1000s MB/s ~1000s MB/s ~1000s MB/s
retention weeks years months WEELS years none
access granularity block byte byte byte byte byte
endurance 1045 105 106+ unlimited unlimited unlimited
MLC capable? v yes Yes yes "4 X

3D capable? v yes yes no yes no

2017 density 512Gbm @508 16Gb @16
(ewesy cost <$0.25/GB $3.00/GB

vs NAND:
+ Best performance
» Best endurance
» Best retention

vs DRAM:
+ Bigger, faster
» Persistent

Data C

» Similar cost



Blurring the memory/storage boundary

For “born in the memory era” applications

MEMORY

Memory Controller - LOAD/STORE

DRAM

MEMORY-CENTRIC
ARCHITECTURE

Tiered Storage &

Memory SCALE/POOL
Controller Memory Pool
_ SNAPSHOT/
_ : Operating System RAPID RESTART
Operating System Application
Application STORAGE PROTECT/SHARE
READ/WRITE NVM/NAND/HDD
Storage CACHE/
NAND/HDD : TIER/AGE
MCA Software Services

TRADITIONAL NEXT GENERATION

BLURRING
Future NVM MEMORY-STORA
BOUNDARIES

DELLEMC
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Multi-cloud strategy

It needs multiple cloud services

Multi-Cloud 82% Multiple Private 14%

No Plans 3% -.

Single Public 10%

Single Private 5% 4

Organization
Applications

~ Processing - Cloud
~ Data DYLLEMC

17 © Copyright 2016 Dell Inc.

Multiple Public 13%

Hybrid Cloud 55%

Source: RightScale 2015 State of the Cloud report



Application workloads

Platform 3
g AP P, Arache
i X% MESOS A
‘ workday.
-.\ ™ 0%0
% PH OTO N BIG DATA
cr
Q DB Pivotal Cloud Foundry’
IT Architected € > SP Architected
P S/4 HANA
E)?ghange -
g(éol':Server'
Microsoft® ( O O ), T(
SharePoint 15
Platform 2
DEALLEMC
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Cloud services

VXRACK ECI

IT Architected €
PRIVATE CLOUD

19 © Copyright 2016 Dell Inc.

Platform 3

vmware

vCloud Air™ Network

@ atat
wamazon|§3

rackspace.

& Google Cloud Platform |

Networking &

. Data Protection
Security

Em Windows Azure

» SP Architected
PUBLIC CLOUD

Data Access &
Governance

Management &
Provisioning

Platform 2

DEALLEMC
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Application hybridization

DEALEMC
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Faster application development

Rise to a new iterative agile development models

Applications - (@)= 4 Data Generated By
Transform RS - New Applications
Business

s
o
(7]
=
o
o)
c ‘ ﬁ %
11
r
<
A

"SPEED S
Analytic Insights Drive

New Functionality,
Which Drives New Data

DEALLEMC



Application hybridization

* New platforms
— Enables Dev/OPS

- Consistent experience for the PLATFORM AS A SERVICE CLOUDF@UNDRY
developer and operator
Preser#ation Application D
ata Service

 Cloud choice Service Service
— Lower cost :
— Greater resiliency

= ANY CLOUD
— Great elasticity

vmware
— Prevents cloud lock in B =y o

Azure
openstack

Google
amazon
webservices”

Applications
Processing - Cloud
[DEE]



Organization changes

New Ways of
Resource Learnlng.
Shortage — Continuous
— University — MOOCs
Production

— Retool Existin

= L

New roles

O

DEALEMC
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IT organization changes

ORGANIZATION TRANSFORMATION

1%
] ]
L
1/ \\\ . 1 e \\
Deviops / NEW % v/ FUTURE Y, Chief Data Officer
| v ]
Technology Advisor {  SKILL v = ROLE | ChiefAuditor
]
Service Evaluator v  SETS ye W CIO , Service Broker
— \\\ s’ N pid
Organization S’ PN

DEALEMC
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Application developer growth

Supply growing much slower than demand

DEVELOPER GROWTH
30% GROWTH IN 15 YEARS

i

S}

2.44
20| m 1.87

MILLIONS

0
2000 2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Source: IDC Model based on US BLS Data

DEALEMC
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New developers - high school output

Advanced placement exam subjects

1.2
1.0 Social Science
English
0.8 History
(D)
pd
O s Mathematics
= Science
= ‘_’/-—/
0.4
0.2
0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
_ Source: IDC Aggregation of College Board Data
- Applications
 Processing - Cloud
. Data DELLEMC
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Grow application developer resources

* Application developer participation
growing slower than demand

+ Significant decline in % of women
developers: from 27% to 22% over
12 years

 Flat to declining trend for African
American developers

Organization

27 © Copyright 2016 Dell Inc.

26.8%
¥ 25.7% 25.8% 25.8%

23.9% Asian
: 21.9%
21.9%

22.7%
22.2% 21.9%
20.2%

17.9%

6.2% 6.5%

y -

0,
Sl 4.0% 4.2%

5.9%
5.2% 56%

A—— " ™ African

4.7% 4.5% American

5.0%

A A

4.7%

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Source: IDC Model based on US BLS Data

DEALEMC



Dell EMC big data analytics MOOC results Co abgisaltion/ Q

Interactions

New continuous learning ¢050

1,776
(13%)

S ts with
p' score’

“Dell EMC has set a new bar with online
learning, user engagement/peer
learning, and using technology to drive

very cost effective learning and
. ] 13,375
educational efficiencies. —
Enrollments

— EdCast

nrolimeg

Discussion
Groups Created
by Participants

DEALLEMC
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New development models

Accelerated committer status
— RPI, PAIR Day
— 6-week mentoring program

Pivotal Labs methodology

Bring your-own-project

Developer and DevOps meetup

Cloud Foundry contributions

- New features
—  Technical debt retirement

DEALLEMC
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Sucz:ess of business dependent on IT

Neé technologies enables new
app ations

= — 3‘Storage media

e gAutomated IT —“clouds”
—prpIication development platforms

" New IT skills and roles

", Re yoling IT

Continuous learning

i Mentoring

DEALLEMC






