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P4-OVS Architecture

IPDK.io: Infrastructure Programmer Development Kit
Collaborate with the community on Github & Slack
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Events and P4 Tables with actions
Event P4 Table Action

VxLAN tunnel creation vxlan_encap_mod_table vxlan_encap

ipv4_tunnel_term_table decap_outer_ipv4

ARP learn by Kernel control plane neighbor_mod_table set_outer_mac (DMAC)

rif_mod_table_start set_src_mac_start

rif_mod_table_mid set_src_mac_mid

rif_mod_table_last set_src_mac_last

l2_fwd_rx_table l2_fwd

nexthop_table set_nexthop

ipv4_table set_nexthop_id

FDB learn by OVS control plane l2_fwd_tx_table l2_fwd

l2_fwd_tx_table set_tunnel

l2_fwd_rx_with_tunnel_table l2_fwd



LINUX NETWORKING
PIPELINE

(INFRA/UNDERLAY NETWORKING)

P4 DPDK TARGET

PORT 0 PORT 1

ETHDEV ETHDEV

VHOST PORT

VHOST PORT

FD/TAP PORT

FD/TAP PORT

FD/TAP PORT

P4 SDE
OPEN VSWITCH

BRIDGE
(OVERLAY INTEGRATION  BRIDGE)

TAP 2
NETDEV

TAP 1
NETDEV

TDI

DPDK TARGET
LLD

VPORT

P4 RUNTIME
CLIENT

OPENCONFIG
CLIENT

P4 RUNTIME
SERVER

CONFIG MONITORING
SERVER

P4 OvS

Host

VM1

VIRTIO-NET

VM2

VIRTIO-NET

gRPC gNMI/gNOI

OPEN VSWITCH KERNEL MODULE

VXLAN_SYS_4879

VXLAN_SYS_4879
NETDEV

VPORT VPORT VPORT

VLAN 1
NETDEV

VLAN 2
NETDEV

VLAN …
NETDEV

VLAN N 
NETDEV

VLAN 1 VLAN 2 VLAN … VLAN N

SWITCH API

SAI

SWITCH LINK

NETLINK
FRAMEWORK

FDB

Virtual 
Interface

VLAN mapped 
Netdev

Target DP
Index

VM1 VLAN1 0

VM2 VLAN2 1

TAP 0
NETDEV

VxLAN0

Modules in P4-OVS

TDI layer

DPDK target and ports

DPDK pipeline

Kernel Netdev

Legacy OVS



LINUX NETWORKING
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Table Match Key Action

l2_fwd_tx_table VM1-MAC l2_fwd(vhost-port0)

Table Match Key Action

l2_fwd_rx_table TAP1-MAC l2_fwd(tap1)

ipv4_table TAP1-IP set_nexthop_id(id)

nexthop_table nexthop_id set_nexthop(id, 
nbr_id, port)

neighbor_mod_t
able

nbr_id set_outer_mac(dmac)
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Table Match Key Action

l2_fwd_tx_table VM1-MAC l2_fwd(vhost-port0)

l2_fwd_tx_table HOST2-VM1-MAC set_tunnel(id, dst_addr)



Thank You

GitHub Links:
• https://github.com/ipdk-io/ovs
• https://github.com/p4lang/p4c
• https://github.com/opencomputeproject/SAI

https://github.com/ipdk-io/ovs
https://github.com/p4lang/p4c

