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• The Goal:

• All DPDK applications should be able to run out-of-the-box with the AF_XDP PMD.

• DPDK app + AF_XDP PMD should run with good performance.

• The Challenge:

• Frameworks like DPDK have their own memory management which come with their own 
assumptions and constraints.

• Discrepancy between the DPDK and AF_XDP buffer alignment.

• Prevents direct mapping of DPDK mempool to AF_XDP UMEM.

• Extra complexity/work negatively impacting performance.
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• TX Path: Userspace places packet data in chunk for kernel NIC 
driver to transmit
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Copy Mode Alignment API External Mbuf

• API to change mbuf pool 
alignment, then 1:1 map

• Invasive change

• No DPDK release

• Mbuf points to packet 
data in UMEM chunk

• Additional complexity

• DPDK 19.08
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New Solution: Kernel Arbitrary Alignment

Main benefits of the new solution:

• Enables arbitrary chunk alignment.

• Enables use of arbitrary chunk size (up to 4k).

• Chunks can cross page boundaries.

• If physically contiguous!

• New descriptor format keeps original address which is 
useful for buffer recycling.

• Makes integrating AF_XDP with existing frameworks 
more seamless.
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AF_XDP Rx/Tx Descriptor:

New arbitrary alignment enables the UMEM to adapt 
to the requirements of the application
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• Now that UMEM alignment constraints 
are relaxed, DPDK mbuf pools can be 
directly mapped into the UMEM

• Seamless zero-copy is now achievable

• No need to modify existing DPDK 
applications - they work OOTB

• Performant and portable solution

• DPDK 19.11 feature
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High performing, portable, fully-featured, accelerated, usable and flexible 
applications are possible with DPDK + AF_XDP
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