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3C2: The world of computing has changed

= Consumer Computing
Proliferation of personal devices
Ubiquitous connectivity

Augmented reality
Amplified diversified interests: “...There is an app for that...”

= Community Computing
Social networking

Crowd sourcing
Recommendation systems

= Cloud Computing

Extreme computing power
Low barrier of entrance




The Business has changed

Computing is changing from a productivity-driven

business to a service-driven business.

= Fast content creation
= Extreme personalization
= Advertising-driven revenue




IT (as we know it) is dead

A New Paradigm is emerging

= Mobile clients + mega data centers
= |T companies are operation companies

= The ones with best resource efficiency win

New IT industry: “separation of concerns”

"The world needs about five computers...”




IT Operations Today

= Conservative provisioning

= Static resource allocation

= Load balancing

= Multi-layer redundancy

= Micro-resource management
= Rigid boundaries

= Tightly coupled concerns

= | aborintensive




Make IT Sustainable

Design Data ce.nter des.lgn,
Capacity planning
Resource procurement

Software architecture,
Service infrastructure,

Structures &
Constraints

Abstractions:
Services
Performance
Power

Utilization/Performance/
Energy Tradeoffs

Decisions:
Server provisioning

role assignment,
power dist. policies
Cooling.control

Performance
Power Micro-resource management

fan control i
DVFS, prioritization,

........................... VMM, queue mgmt =

Perf. Monitoring Load dispatching




Feedback Control Challenges

Time and space scale
Number of variables
Sensors and observability

Actuators and controllability
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Can We Succeed?

= Will IT industry be more efficient?
Yes

= Will IT industry consume less?
No

= Do we have the right tools?
Not yet...

= Do we have the right people?
Yes, but not enough...



