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Source: D. Firestone et al. Hardware-Accelerated Networks 

at Scale in the Cloud, Microsoft Azure, SIGCOMM 2017
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Motivation Source: D. Firestone et al. Hardware-Accelerated Networks 
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Motivation Source: D. Firestone et al. Hardware-Accelerated Networks 

at Scale in the Cloud, Microsoft Azure, SIGCOMM 2017
Service chains today greatly

rely on CPU performance! 
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Can existing NFV systems operate at 
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Performance degradation
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Why do existing NFV 
systems lose performance?
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~1.70 Gbps/core, 16 cores, R2=0.94
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~2.08 Gbps/core, 11 cores, R2=0.92
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~4.0 Gbps/core, 10 cores, R2=0.86
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Emulated E2Hardware Limit OpenBox Metron
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Metron Decomposition at 100 Gbps



Georgios P. Katsikas 2017 66

Metron Metron w/o HW Offl. (O)

Metron Decomposition at 100 Gbps

Hardware offloading disabled
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Metron Metron w/o HW Offl. (O) Metron w/o HW Disp. (D)

Metron Decomposition at 100 Gbps

Inaccurate CPU core dispatching

Inter-core communication cost
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Metron Metron w/o HW Offl. (O) Metron w/o HW Disp. (D) Metron w/o O & w/o D

Metron Decomposition at 100 Gbps

Hardware offloading + 

accurate dispatching disabled



Georgios P. Katsikas 2017 69

Firewall NAPT GW

NoviSwitch (OpenFlow 1.4)

1x10GbE

Intel 82599

Generator Processor

Total Throughput 

10 Gbps

1x10GbE

Intel 82599

Deployment at 10 Gbps



Georgios P. Katsikas 2017 70

Input Load

Dynamic Load Balancing



Georgios P. Katsikas 2017 71

Input Load Metron’s Throughput

Dynamic Load Balancing
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Input Load Metron’s Throughput

Dynamic Load Balancing

Dynamic CPU core 

allocation in the paper
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Metron’s driver for managing commodity servers is now in ONOS

https://github.com/opennetworkinglab/onos/tree/master/drivers/server

https://github.com/gkatsikas/onos/tree/metron-driver

Metron’s high performance data plane extends FastClick

https://github.com/tbarbette/fastclick/tree/metron

Open Source Activities

https://github.com/opennetworkinglab/onos/tree/master/drivers/server
https://github.com/gkatsikas/onos/tree/metron-driver
https://github.com/tbarbette/fastclick/tree/metron
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NFV service chains at the speed of the hardware

Metron

Contributions

Orchestration of heterogeneous programmable hardware

Accurate CPU core dispatching

Low-cost placement

Hardware offloading

Quick and stable adaptation

Conclusion


