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7 Conclusions and Future Work

We have presented a framework for hypervisor based
virtualization of both hardware and software tasks on
hybrid computing architectures, such as the Xilinx Zynq.
The framework accommodates execution of software tasks
on the processors, as either real-time (or non-real-time)
bare-metal applications or applications under OS control.
In addition, support has been added to the hypervisor for
the execution of hardware tasks in the FPGA fabric, again
as either bare-metal hardware applications or as hardware-
software partitioned applications. By facilitating the use
of static hardware accelerators, partially reconfigurable
modules and intermediate fabrics, a wide range of
approaches to virtualization, to satisfy varied performance
and programming needs, can be facilitated.

We presented experiments to quantify the commu-
nication overhead between the processor system and
programmable logic, demonstrating the key role this plays
in determining the performance of such a software-hardware
system. We also characterised the context switch overhead
of the hypervisor approach, and compared the resulting
overhead to a modified Linux approach, showing two orders
of magnitude improvement in fabric idle time.

We are working on support for partial reconfiguration,
with faster configuration through a custom ICAP controller
and DMA bitstream transfer. Additionally, we are working
on developing a more fully featured intermediate fabric, to
enable higher performance and better resource use.
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