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Introduction

Existing Para-Virtualized Mechanisms for Sharing Network
Interface Card
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Sharing NIC Using Bridge (virtio)

QEMU

User-space

Kernel
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Sharing NIC Using Bridge (VHOST)

User-
space

Kernel
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Partitionable Hardware Queue Architecture

* Hardware queues are data
carriers

* Can be used for
communication between

- software entities
- software and hardware device
- two devices

« There are millions of queues in
system

* Queues can be partitioned.

Device @pwmmd  Device
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DPAA Implements Hardware Queue

QorlQ Device (P4080, P5020, P2040, T4240 etc)
Implements DPAA architecture.

Data Path Acceleration Architecture (DPAA)

[ Infrastructure Components  [[] Metwork /O
B CPAA-aware high-speed serial interconnect
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[[] Hardware accelerators
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£ Sharing NIC Using Queues

- Hardware managed
buffers

« NIC:
GUEST-n - Ethernet port interface

- Parse and classify packet
« Classification Rules
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Packet Flow: Receive for Host
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Packet Flow: Receive for Guest
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Packet Flow: Transmit from Host
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Packet Flow: Transmit from Guest
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Packet Flow: Guest and Host
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Packet Flow: Between Guest
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Performance Data

Physical CPUs: 1Guest CPUs: 1

M Throughput ® CPU Utilization(using TOP)

100
Virtio-net With Guest
423
71
Virtio-net With Host
936
Shared: With Guest 100
in Mbps 879

Shared: With Host
in Mbps 936
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Performance Data

Physical CPUs: 2Guest CPUs: 1
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* Guest and host will initialize there
respective transmit and receive
queues

* Guest/Host will transmit data on its
TX queues

* After processing the hardware
accelerator will place the data on
Guest/Host RX queues

* Guest/Host will dequeue the data
from there respective RX queue

* Host software help not required in
poll mode

* In interrupt mode the interrupt goes
via host, but data flow does not
require host intervention
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Sharing the Hardware Accelerators

Hardware Accelerator
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Under Investigation

- PoC Demonstrating Direct Assignment and sharing
* DPAA integration with VFIO

 Error handling

* Upstream

* Performance
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