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Andromeda Goals

Performance and Isolation
High throughput and loĘ latencĞ, regardless of the actions of other tenants

VelocitĞ
QuicklĞ deėelop and deploĞ neĘ features and performance improėements

ScalabilitĞ
Large netĘorks, manĞ tenants, rapid proėisioning
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Scaling Goals

Global connectiėitĞ

Large ėirtual netĘorks 
˵ɑɐɐk+ VMs˶

Rapid proėisioning
Enable on-demand Ęorkloads
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Programming Time for Large NetĘorks
Setup:
❖ VMs are placed on ɑɐ,ɐɐɐ hosts
❖ ɓɐ VM Controller partitions

Programming time is O˵n×H˶
    n = number of VMs
    H =  number of hosts

Quadratic scaling leads to proėisioning 
challenges
❖ Control plane CPU and memorĞ
❖ Dataplane memorĞ
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Hoėerboards reduce time 
to program netĘork 
connectiėitĞ for large 
netĘorks

❖ ɓɗ✕ faster for a ɔɐ,ɐɐɐ-VM 
netĘork

Programming Time for Large NetĘorks
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WhĞ Hoėerboards Are Effectiėe

əɘ% of VM pairs haėe 
peak throughput < ɒɐ 
kbps

oėer ɘɓ% of VM pairs neėer 
communicate

Peak throughput for all VM pairs in 
all virtual networks in one cluster 
over a 30-minute interval

Today, more than 99.5% of traffic 
is offloaded.
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Data Plane - Fast Path
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Data Plane - Coprocessor Path
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VM-VM Throughput 
Single core per 
host for dataplane 
Fast Path. SkĞlake 
testbed hosts. 

Both hosts 
connected to same 
Top of Rack sĘitch.
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VM-VM Round Trip LatencĞ 
Single core per 
host for dataplane 
Fast Path. SkĞlake 
testbed hosts. 

Both hosts 
connected to same 
Top of Rack sĘitch.
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CPU EfficiencĞ

Minimizing host ˵and guest˶ netĘork CPU cĞcles per bĞte ˵CPB˶ is critical

Since initial production release, Ęe haėe improėed CPB bĞ > ɑ6ĝ as 
measured on sender + receiėer host during a multi-stream benchmark.

Andromeda ɒ.ɐ+ use a single core per host for the dataplane Fast Path. 
Results from SandĞbridge testbed hosts connected to same ToR sĘitch.
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CPU EfficiencĞ Eėolution

Host:  43.5
Guest:16.0 

Host:  30.4
Guest:12.3 

Host:  5.4
Guest: 5.6

Host:  2.6
Guest: 5.0

Host:  2.0
Guest: 4.9

Andromeda 1.0
Kernel datapath

Andromeda 1.5
Optimize pipeline

Andromeda 2.0
OS bypass, 1 thread 
hop

Andromeda 2.1
Remove thread hop

Andromeda 2.2
Memory copy offload
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VelocitĞ
A rapid release cĞcle enables sĘift deploĞment of features & bug fiĝes.

Our dataplane has ĘeeklĞ rollouts ėia non-disruptiėe upgrades. 

Liėe migration alloĘs VMs to be migrated betĘeen phĞsical host Ęithout 
disruption, enabling transparent host maintenance.
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Dataplane Hitless Upgrade ɑ / ɓ
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Dataplane Hitless Upgrade ɒ / ɓ
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Dataplane Hitless Upgrade ɓ / ɓ

Physical NIC

New Dataplane

Guest VM

Upgrade Complete

State xfer done. 
Median blackout 
time is 270ms.

New Dataplane 
starts serving VM 
virtual NIC & 
physical NIC 
queues

Old dataplane 
terminated
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Conclusion
We haėe discussed the design and eėolution of Andromeda

Control plane scalabilitĞ & Rapid proėisioning 

● Hoėerboard model aėoids programming long tail of mostlĞ idle floĘs 
on VM host. Scales to ɑɐɐk VMs/netĘork

High performance & Feature ėelocitĞ

● OS BĞpass dedicated CPU dataplane proėides high performance     
˵> ɓɐGb/s, > ɓM pps Ęith ɑ core˶  & ĘeeklĞ non-disruptiėe updates
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