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DPDK

DPDK is the Data Plane Development Kit that consists of libraries to accelerate
packet processing workloads running on x86, POWER and ARM processors.

Licensed under the Open Source BSD License.
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Bring packet processing via poll mode
high performance drivers to user space.

DPDK Libraries

Pre- 5.x kernel’'s interrupt based network
driver has performance limitations.

Linux Kernel Linux Kernel

Kernel Space
Network Driver

On the other hand, good to keep in mind,
That post 5.x kernel has substantial
improvements on networking, and some
benchmarks and use-cases show close
performance to DPDK variants.
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Components
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" Linux User Space Application
Toolkit =

e Core libraries
o EAL
o Buffers
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e Platform specifics

e Packet access
o Drivers

Packet Access
L (PMD — Native & Virtual)

Core

User Space
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o Algos, regex, etc. ‘




Main idea

User Space

Linux Kernel
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Timer facilities. Based
on HPET interface that
is provided by EAL.

rte_timer

rte_malloc

Allocation of named
memory zones using
libc's malloc()

Handle a pool of objects
using a ring to store
them. Allow bulk
enqueue/dequeue and
per-CPU cache.

rte_mempool

rte eal + libc

Environment abstraction
layer: RTE loading, memory
allocation, time reference,
PCl access, logging

Manipulation of packet
buffers carrying network
data.

rte_mbuf

rte_ring

Fixed-size lockless
FIFO for storing objects
in a table.

rte_debug

Provides debug helpers
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DUNE-DAQ integration

Dpdklibs - Libraries and plugins built against
DPDK core and wrapping EAL.

Empty, with a dummy module.

Example application for EAL and Icore functions.

/* Launch a function on lcore. 8< */
static int
lcore_hello(__rte_unused void *arg)
{
unsigned lcore_id;
lcore_id = rte_lcore_id();
printf("hello from core %u\n", lcore_id);
return 0;

}

/* >8 End of launching function on lcore. */

/* Initialization of Environment Abstraction Layer (EAL). 8< */
int
main(int argc, char **argv)
{
int ret;
unsigned lcore_id;

ret = rte_eal_init(argc, argv);
if (ret < 0)
rte_panic("Cannot init EAL\n");
/* >8 End of initialization of Environment Abstraction Layer */

/* Launches the function on each lcore. 8< */
RTE_LCORE_FOREACH_WORKER( lcore_id) {
/* Simpler equivalent. 8< */
rte_eal_remote_launch(lcore_hello, NULL, lcore_id);
/* >8 End of simpler equivalent. */

}

/* call it on main lcore too */
lcore_hello(NULL);
/* >8 End of launching the function on each lcore. */

rte_eal_mp_wait_lcore();

/* clean up the EAL */
rte_eal_cleanup();

return 0;



https://github.com/DUNE-DAQ/dpdklibs

Next steps

Wrapper lib for EAL in C++/C hybrid
o NIC port handler
o Buffer and allocator manager

Lcore processors for package processing

o Wrap to ReadoutType in order to
interface with readout

o Connect to generic readout

Software emulator of UDP packets
(Port majority of dpdk-pktgen to make
UDP packet generators from COTS NICs)

- Ports @-1 of 2 <Main Page> Copyright (c)
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Link State
Pkts/s Max/Rx
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MBits/s Rx/Tx
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—- Pktgen Ver: 3.6.6

*% Version: DPDK 18.11.6, Command Line Interface without timers
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https://pktgen-dpdk.readthedocs.io/en/latest/
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