
Motivation 
 Test the forwarding (data plane) performance of software switches 
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  How has the network industry been doing this? 
Tester DUT RFC 2889: Address caching capacity; Fully messed throughput, frame loss and forwarding rates; etc. 

RFC 2544: Throughput; Latency and Jilter; Frame Loss Rate Test; etc. 

Application to OF-capable Software Switch 
Tester DUT Controller 

OVS, LINC, xDPd, 
dPDk, VALE ... 
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Match Action 
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Dst_MAC: B Output: 2 
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A à 1 à 2 à B 
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Learn port 
Test port 
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Tester sends those packets to test the paths. 
Ryu controller will learn those MACs first. 
Then Ryu controller will instruct Switch to 
install new flow if the controller knows the 
destination. 
Result: Switch now knows the path. It will 
not ask controller any more when receiving 
the learning packets. 

Test Path Setup Period 

Match Action 
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Learning phase 
Tester sends those packets to force the 
switch to install new flows. 
Switch already knows the destination, so it 
will not ask Controller and forward to the 
destination. 
Result: Switch will not install any more 
flows. 
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A1 à 1 à 2 à B Match Action 
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MAC Port 
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Learning phase 

After 1st packet, the flow table is empty, controller 
learns the generated MAC A1. 

Packet_in à Controller Instruct: flood 
An à 1 à 2 à B Match Action MAC Port 

A1 1 

… 1 

An 1 

After n-th packet, the flow table is empty, controller 
learns the generated MAC An. 

Packet_in à Controller 

Instruct: flood 
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Testing phase 
Although Switch can install new flow, but it 
happens after forwarding the packet. 
Result: Tester can never know if Switch is capable 
of storing n MAC addresses. 

Packet_in à Controller 

Match Action 

Dst_MAC: A1 Output: 1 

MAC Port 

A1 1 

… 1 

An 1 

Instruct: install new flow, 
forward to port 1 

With Path Setup Without Path Setup 

Special thanks to Nicholas Bastin for his valuable 
discussions on forwarding performance testing 
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