Cloud and Datacenter Networks
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Cloud is NOT another fad....
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Data Center Networks of Today

® High cost: a few $100M per year

® Microsoft hosts multiple critical properties: Bing, Hotmail, MSN,
Azure, etc.

® And yet the DC network architecture ...
® Uses same design as enterprise networks

® Uses heterogeneous “big-iron” above top of rack

® Fragments server capacity, contributing to low utilization

® Falls short in capacity, resilience, automation



Cloud System Architecture Principles

Provide Resilient Environment

® Deliver Agility to Cloud Based Software Services

Promote Business Innovation

Efficient Use of Resources to manage costs and deliver sustainability
® Integration with other “systems” including legacy and future looking
Effectively Partitioned to drive Performance, Isolation and Security

(]

()

(L)

()

Source: Zen of Architecture Presentation to Microsoft
Services WW Cloud Architecture Team, Hakimi 2010



Cloud Workload Scenarios
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Cloud Architecture Model
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® Each layer “early bound” to layer below

® Must provision entire stack for each
layer instance

¢ Difficult to balance isolation
& utilization/efficiency

To

D

Code 2%1
< Container/

Request i - Context S

>

- a App Host >T)

| oIs

® Each layer dynamically bound to layer below
® Provisioning can become “state only”

® (Can "mix and match” for desired isolation
& utilization ratio

® Separation between logical & physical
deployment model




Data Center Design Considerations

Datacenter as a BIG Server ©

Cost: Performance/Watt/Dollar

Commoditizatiari Hardware

Holistic Systems Approach

Dynamic Configuration

Micro Datacenters



Cloud Datacenters are Different

Large Economies of Scale
Scale Out

Business Agility

Incent the Desired Behavior

Costs

Uneven Application Fit “Applications Glued”
Uncertainty in Demand

Long Provisioning

Risk Management

Resource Hoarding

Virtualization Short Falls
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