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https://github.com/opencomputeproject/SAI/tree/master/doc/behavioral%20model
https://github.com/opencomputeproject/SAI/tree/master/bm/p4-sai
https://github.com/opencomputeproject/SAI/tree/master/flexsai/p4
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Goal • Connect Bare Metal machine to cloud VMs   

Challenges
• Scalability
• Hybrid

• SDN overlay
• “BGP” underlay  

Solution 
• Programmable pipeline implementation for 

encapsulation logic
• ONOS + on box FRR 

 VM
 VM

 VM

Bare Metal Host Bare Metal Host

SDN controller 



 GMSA  
pipeline

pa
rs

er
 

po
rt BMToR

PipeLine br
id

ge

ro
ut

er

tu
nn

el

de
pa

rs
er

 

HW /SDK driver 

BMToR.p4

P4 run time API  





▪

▪

▪
▪

▪

▪
▪
▪

▪

▪

Network 
Controller

Multiview
er

Mix 
Out

IGMP 
Join/leave

Switch (S1,G1,Time>t1 -> S2,G2)



▪
▪

▪

▪

▪
▪

…

▪

▪

Network 
Controller Multiview

er

Mix 
Out

IP 
Switch IGMP 

Join/leave

Switch (S1,G1,Time>t1
 -> S2,G2)



Spectrum Programmable Hybrid Pipeline

P
ar

se
r+

R
TP

 

ce
ck

s

B
rid

ge

ou
te

r

B
uf

fe
r

Bridge Router

S
w

itc
h 

tim
e 

 

Policy 
Engine

 GMSA  
pipeline

P
ar

se
r

+R
TP

 

po
rt

B
rid

ge

ro
ut

er

tu
nn

el

de
pa

rs
er

 

HW  driver 

SwitchTime.p4

P4RunTime 

S
w

itc
h 

tim
e 

 






