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25% 75% 60% 63%

Productivity of the world's of CIOs indicate Competitive
increase’ population have that Cloud is one advantage*
a mobile device? of their Top 5
Priorities?

Sources - 1: McKinsey Global Institute, July 2012 - "The Social Economy: Unlocking Value and Productivity Through Social Technologies.*; 2: Mashable study, July 2012 - *75% of World
Has Access to Mobile Phones™, 3 IBM Institute for Business Value, May 2011 - "The Essential ClO: Insights from the Global Chief Information Officer Study™ ; 4: IBM Institute for Business
Walue, October 2012 - "Analytics: The real-world use of big data, How innovative enterprises extract value from uncertain data”
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“ History — Storage Concentration
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“ Trend — Storage diversity
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" The new Bible
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" Wither SQL/ACID? (Big) Data Trends
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“ Emerging Architecture for App Development
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PaaS platforms bundle wide
range of data services with pure
app middleware features
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flexible data models for:
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Infra as a Service platforms offer
storage management for free/fee

Physical infrastructure formally
abstracted as all data/infra
management is S/W defined
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Beyond the Hype
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" Software Defined Everything

NetApp-
clou dstack n

openstack

)

amazon

webservices™
redhat

CLOUD

©2014 NetApp, no. Al vights weserwed.



" OpenStack

Shared Services
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" SNIA NVMe / Programming TWG
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“ Enterprise Application Landscape
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" NetApp Application Managers: Context
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" Wither OSI? Networking Trends
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" Future Networks? Ethernet=2>PCl-=>Memory
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" Wither Disk ? and later Wither Flash ?7?
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Why Storage Class Memory means the
vtapp €NA OF traditional Storage Networking.

DRAM = 20ns latency

Assume 50ns SCM access time (DRAM speed)
PCle, InfiniBand latency = 1 usec = 21x latency
Speed of light in optical fiber = .65 ft / nsec

5 ft = 15nsec = 1.75x penalty

LT 4—/— 10 ft = 30nsec = 2.5x penalty

+ e oo 40 ft = 120nsec = 6x penalty ------ > +
\\\51\ _S__e__rye,r // Storage

rack appliance
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Netapp Clrca 2017
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Looking Back In order to

Look Forward!
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“ Historical Context
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One MicroSD Card: |
Estimated value: $100 - $150

Weight: 0.5 grams (0,001 pounds)

GB

Height: 381mm Height: 115.2mm
Width: 381mm Width: 58.6mm
Depth: 435mm Depth: 9.3mm
Weight: 15,800g Weight: 137g
Price: £1,500 Price: £599

CPU: 500MHz CPU: 1GHz

RAM: 128MB RAM: 512MB
Display: 1024 x 768 Display: 960x 640
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Eight 2.5GB IBM 3380 Disk Systems: 20
Estimated value: $648,000 - $1,137,600
Weight: 2,000,000 grams (4,400 pounds)

http://antranik.org/using-moores-law-to-predict-future-memory-trends/
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Science (Fiction?)

Netapp: Nttp://www.singularity.com/charts/page70.html
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“ IBM Watson — Circa 2010!

Netapp (SCM + Fast Interconnect + Hadoop)
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