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Hardware accelerators(HwAcc) provide good performance in computation intensive

applications. Integrating hardware accelerators in a cloud environment is the optimal way to

improve the quality of service. However, mapping all possible application statically into the

reconfigurable fabric of the FPGA is rather impractical and prohibitively expensive in terms of

resource and power consumption. This problem can be alleviated via time multiplexing the

access to the underlying hardware resources, FPGA, by designing dynamically reconfigurable

accelerators in the cloud. Similarly, the connection and communication between the accelerators

and the reconfigurable control will not be efficient without the use of Network-on-Chip (NoC).

In order to address these issues, we propose a NoC based virtualized accelerators for cloud

computing.

Abstract

OBJECTIVES

Reconfigurable IPs as a Service (RIPaaS)

In this service the user will not have direct access to the FPGA.
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 The main objective of this project is to integrate virtualized FPGA into cloud computing and

then propose two possible FPGA based cloud service:

1. Reconfigurable IPs as a Service (RIPaaS)

2. Reconfigurable Region as a Service(RRaaS)
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METHOD

In recent years, it has been demonstrated that FPGA resources deployed in a cloud

environment can be accessed with the same Openstack software technology used to access

virtual machines

OpenStack is a cloud operating system that controls large pools of compute, storage, and

networking resources throughout a datacenter

Similar to the above VM, the FPGA can be virtualized using the DPR technique so that multi-

users cab share it in time multiplexing. The static region of the FPGA will be the Hypervisor..

The NoC will allow HWacc to communicate in parallel between each other and the control

manager. In addition, it is faster than OpenFlow, a software-defined networking (SDN) proposed

by [2] which is based on header matching
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Reconfigurable Region as a Service(RRaaS)

In this service, the user has access to the top-level of available virtualized reconfigurable region.

Development  flow for RRaaS
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Future works

•Extend the NoC into dynamically reconfigurable

•Implement application layer to access the resources from remote or provide the service for

remote users

•Deploye the NoC based virtualized accelerators into server and test via API

Conclusions

We have implemented a NoC based virtualized FPGA and tested locally to share the FPGA

resources on cloud context. Integration of hardware accelerators in the cloud improves

performance and computational efficiency. Moreover, the dynamic partial reconfigurable

accelerators save resources as underutilized accelerators share the same resources in time

multiplexing. The NoC provides a layered and scalable communication between accelerators.
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Figure 1. Basics of Partial reconfiguration and Cloud Computing

Figure 2. Virtual Machine service using Openstack

Figure 3. virtualized FPGA cloud services managed by Openstack

Figure 4. Flow diagram of HW accelerators as a service

Figure 5. Flow diagram of RRaaS
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