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Hardware supported methods of multi-VM switching
and dynamic bandwidth allocation

LI Long-fei, WANG Jian-feng, LLIU Huan, SHI Yang-chun

(Department of Integrated Circuit Design, Xi’an Microelectronics Technology Institute, Xi’an 710065, China)

Abstract: Aiming at the problem of high data exchange overhead and inflexible bandwidth allocation between multi-
virtual machines (VMs) on the same host, hardware supported methods of multi-VMs switching and dynamic
bandwidth allocation are proposed. Based on the concept of 10 virtualization, this method focuses on improving and
optimizing the hardware architecture of Ethernet controller. By parsing the sending data of VM and extending the
access authority of the sending engine to the receiving BD ring, the switching process from the sending engine to the
destination VM is realized directly. Besides, through statistics and analysis of data of receiving queue in VM, the
bandwidth of each VM can be dynamically allocated and adjusted. The experimental results show that the proposed
methods not only reduce the CPU overhead of data exchange and bandwidth allocation between multi-VMs, but also
maintains compatibility with Ethernet controllers and hypervisors.
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For N VMs,0<<=1<=Nj;

while(RX engine starts) then

initial all weight value(i)and RX_counter(i) ;

loop:

start statistics timer;

if (RX engine get a BD from RX BD ring(i))

if(RX_counter(i)is not full)

RX_counter(i) =RX_counter(i)+1;

if (RX_counter(i)is full or statistics timer is up)begin

output weight value(i) for each VM based on RX_counter
OF

RX counter(i) =0;

back to loop;

end
while(TX engine starts) then

loop:

config sheduler_counter(i) =weight value(i) ;

start round—robin from VM 0 to VM N;

for(i=0;i<<=N;i++)

if (scheduler counter(i)! =0)begin

use a send BD from send BD ring(i) ;

sheduler_counter(i) =sheduler_counter(i) —1;

end

else step to next BD ring;

if(all scheduler_counter=0)

back to loop;
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