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Motivation

UNetwork performance is not guaranteed!
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Tenant

Request  
VMs



Is this really the case?
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Study Study Provider Duration

A ɍ'ÉÕÒÇÕÉȭΧΦɎAmazon EC2 n/a

B ɍ3ÃÈÁÄȭΧΦɎAmazon EC2 31 days

C/D/E ɍ,ÉȭΧΦɎ(Azure, EC2,Rackspace) 1 day

F/G ɍ9ÕȭΧΦɎ Amazon EC2 1 day

H ɍ-ÁÎÇÏÔȭΦίɎAmazon EC2 1 day



Is this really the case?
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Up to 5x variability

Study Study Provider Duration

A ɍ'ÉÕÒÇÕÉȭΧΦɎAmazon EC2 n/a

B ɍ3ÃÈÁÄȭΧΦɎAmazon EC2 31 days

C/D/E ɍ,ÉȭΧΦɎ(Azure, EC2,Rackspace) 1 day

F/G ɍ9ÕȭΧΦɎ Amazon EC2 1 day

H ɍ-ÁÎÇÏÔȭΦίɎAmazon EC2 1 day



&ÁÉÒ ÅÎÏÕÇÈȣÉÔȭÓ ÆÒÅÅ ÓÏ ×ÈÏ ÃÁÒÅÓȩ
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Tenant

Map Reduce

Job

ResultsImplicit rather 
than explicit cost
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Tenant Enterprise

Map Reduce

Job

Results Completion
Time

4 hours

Data analytics on an isolated cluster

Data analytics in a multi-tenant data center

Completion
Time

10-16 hours
Tenant

Map Reduce

Job

Results
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In 26 % of jobs, 
network accounts 
for more than  50%

In 13 % of jobs, 
network accounts 
for more than  70%

Facebook Hadoop cluster

from Mosharaf#ÈÏ×ÄÈÕÒÙ ÅÔ ÁÌȢ Ȱ-ÁÎÁÇÉÎÇ data transfers in computer clusters with ÏÒÃÈÅÓÔÒÁȱȟ 3)'#/--ȭΧΧ



&ÁÉÒ ÅÎÏÕÇÈȣÉÔȭÓ ÆÒÅÅ ÓÏ ×ÈÏ ÃÁÒÅÓȩ
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Tenant Enterprise

Map Reduce

Job

Results Completion
Time

4 hours

Data analytics on an isolated cluster

Data analytics in a multi-tenant data center

Completion
Time

10-16 hours
Tenant

Map Reduce

Job

Results

Variable tenant costs
Expected cost (based on 4 hour completion time) = $100

Actual cost = $250-400
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Tenant Enterprise

Map Reduce

Job

Results Completion
Time

4 hours

Data analytics on an isolated cluster

Data analytics in a multi-tenant datacenter

Completion
Time

10-16 hours
Tenant

Map Reduce

Job

Results

Variable tenant costs
Expected cost (based on 4 hour completion time) = $100

Actual cost = $250-400

Lack of predictability

Unpredictability of application performance 
and tenant costs is a key hindrance to cloud adoption



Addressing the Problem

ɆAmazon EC2 cluster compute
VGuaranteed 10 Gbpsbandwidth
UVery expensive for provider / tenants

o Requires full-bisection bandwidth and 1 VM/server

o $ 1.68 / hour ḙ20 small instances
UVery limited tenant flexibility 

o either 10Gbps or nothing
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Predictable Data Center Networks
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Tenant

Request

# of VMs and network 

demands



Predictable Data Center Networks
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Tenant

Request

# of VMs and network 

demands



Predictable Data Center Networks

ɆExtend the tenant-provider interface to account for the network

ɆEasier transition for tenants
ҍTenants should be able to predict the performance of applications 

running atop the virtual network

ɆProvider flexibility
ҍProviders should be able to multiplex many virtual networks on the 

physical network
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Tenant

Request

# of VMs and
network demands

VM1 VM2 VMN

Virtual 
Network

These are competing design goals 
Our abstractions strive to strike a balance between them


