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BAIN & COMPANY

IT will spend ~$2T on
deployment & operations thru

2015 5 unless smatrter infrastructure radically
simplifies management of virtualized
environments.
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Internet and device expansion drives need for cloud innovation

1,IDGi T he
2.ECGWor | dwi de
3.

Il nternet

Reaches
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http://www.cisco.com/assets/cdc_content_elements/networking_solutions/service_provider/visual_networking_ip_traffic_chart.html
http://www.cisco.com/assets/cdc_content_elements/networking_solutions/service_provider/visual_networking_ip_traffic_chart.html
http://upload.wikimedia.org/wikipedia/en/8/86/Bain_and_Company_Logo_1.svg

Opportunity: Channel Info into Insight

Business intelligence

Biodiversity trends

Medical Scans

e Digital personal handlers

News & Language translation
Journals

Satellite

Compute InSIth

Cancer cell detection

Sensors & Urban traffic routing
Surveillance

Scientific formulae

Earthquake detection
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Federated

Share securely 72
across public and s
private clouds '
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Optimizin ices based
on device capability

To achieve vision and beyond,

Secure Efficient ' Simplified
el i Optimizing technologies Simplify data center
Reduci_e fok, Increase to decrease energy, . operations to reduce
corr;]p é?irécsl’ort?; Sn age human and physical asset  cables, complexity and
4 consumption cost
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Beyond Cloud 2015: R&D for 2020+

: Extending 2015 Vision Advanced Automation
Enhanc_ed Security Drive further agility &
Sz, eilE & (" p— P ) reliability increases, IT cos
networks and enable £ £+ L EnE
preventative measures L u§ 2 sia X A%
e Federated / Automated
—
Real World Context V‘“"’ Improved Efficiency
Extend oOawar e nm_‘ 0 Specializing platforms
mobile & embedded sensors Clissmgarc tailored to workloads to
and machineto-machine Secure, Simplified & Efficient (@—t—)y lower power & costs
interactions \-

Expanding to broader demands for the future cloud

<o . tribyted
0 B.' 9 D "?‘.t a 0. n SEnab#:)g compute to move

Derive business, scientific, & social

insight from global knowledge wherever it is needed and apps

that span cloud, client and edge.




EXPERTISE

EXPERIENCE

ENVIRONMENT

Choosing Carnegie Mellon

Open Cirrus™ Research Testbed

Prof. Greg Ganger:Director of Parallel Data Laboratory,
chosen to testify before congressional hearing on the
benefits and risks of moving federal IT to the cloud.

Prof. Garth Gibson:IEEE R.B. Johnson Award recipient for
seminal work on RAID, leader PRObEeffort

Prof. David Andersen: Leader in use of lightweight nodes
for improving data center energy efficiency

Data Center Observatory: >450 nodes for research

Open Cirrus:network of 15 institutions including Carnegie
Mellon, Georgia Tech, and Intel

Notable collaborative research efforts: integration of : .
optical networking in the data center, poweiproportional

cluster file systems, and data center energsgfficiency
Improvement Data Center Observatory

\

10 year history of successful Intel -CMU collaboration



ISTGCC Research Agenda

RESEARCH PILLAR TARGET BENEFIT b
L L)
TR A Dramatic efficiency to lower power & ol
Specialization increase productivity
\.
-
: A Agility, efficiency & robustness
Newest Automation increases, IT cost reductions
ISTC for _|
Cloud A
Computin - Business, scientific, and social insight
P g Big Data from huge bodies of data
\.
4
A Richer interactive experiences via
To the Edge smarter devices & edgdocality
.- .
>
Recent ISTC A i K
for Secure —> Security Securet ct_lents, data & networks and
Computing preventative measures
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Lightweight
nodes

Many-
core

Phasechange
Memory (PCM)
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Specialization

ASpeciaIization Is fundamental to efficiency

T No single platform best for all application types

1 Calleddivision of laborin sociology (see also, bees)

I
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A Cloud computing must embrace specialization
1 As well as consequent heterogeneity and changever-time
1 Stark contrast to common data center practice

A Sample research activities
I Specializing via lightweight nodes (e.qg., for kesalue stores) ®
1 Specializing via mangore (e.g., for visualization)
1 Exploring impact of new technologies (e.g., PCM)
1 Programming models for adapting to specializations b




