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A scheduling algorithm towards bandwidth guarantee
for virtual cluster in the cloud

XU Hua, LI Jing
(Department of Com puter Science and Technology » University of Science and Technology of China s Anhui 230026, China)

Abstract: Due to the sharing of network resources in multi-tenant cloud data centers, minimum bandwidth
guarantee has become one of the important methods to provide predictable performance for cloud
applications. Efficient virtual network allocation helps accommodate a larger number of virtual clusters and
improve the resource utilization in the cloud. Towards the demand for network bandwidth guarantee, this
paper proposes a novel backtracking algorithm for scheduling virtual clusters in the cloud. For the typical
tree network topology of a data center, this algorithm firstly judges whether there exists a valid solution
inside each sub-tree in the network topology. After determining the sub-tree for the virtual cluster, it
recursively searches for the detailed solution inside the sub-tree based on a backtracking algorithm, thus
avoiding the problems of fake allocation or rejecting the request by mistake existing in related works. The
experimental results show that the exact search based on backtracking can help increase the acceptance
ratio of virtual cluster requests. Compared with existing algorithms, it can reduce the rejection ratio by
10% on average, which can contribute to improving the resource utilization in the cloud.
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Fig.1 An example of network topology of data center
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Input: the topology tree T, the request of VC(m,b)

Output : whether there exists a possible solution

1 for i=3 to 0 do

2 nodes A get_nodes_at_level (1)

3 sort nodes by the sum of intraband width from the lower
to the higher, of i is not 3

4 for each node in nodes do

m_set A cal m(m,b,node)

)

6 if m in m_set then

7 ScheduleVe (m,b,node)

8 update the available solts of physical nodes and the
available bandwidth of links

9 return true

10 end if

11 end for

12 end for

13 return false
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1 function Cal_m(node,vm_num,b)

2  num_set A [0,1,++,min(node.avail_slotsvm_num) ]

if type of node is switch then

4 for each child in node.get_children do

5 children_m_sets.app end (child.get_m_set)

6 end for

7 num_set A the any combination of the number in
the sets of children_ m_sets

8 endif

9  for each num in num_set do
10 if min(num,vm_num-num) * b 6 node.up_link.

avail_band then

11 m_set.append(num)
12 end if

13 end for

14 node.m_set A m_set

15 return m_set
16 end function
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1 procedure ScheduleVe(m,b,node)

2 if the type of node is server and min node. m_set then
3 place mvm sin this node

4 else

5 solution A GenS (m,b,node.children)

6 for each child_solution in solution do

7 ScheduleVe (child_solution.m, b, child)

8 end for

9 endif

10 end procedure

11

12 function GenS (m,b,nodes)

13. if len (nodes) = =land min nodes[ 0 |.M_set then

14 solution [node[0]JA m
15 return true. solution
16  else

17 split the nodes into two part symmetrically: left
and right

18 possible_set A compute the set of the number of
VM which can be placed in left

19 while true do

20 if possible_set in null then

21 return false, N one

22 end if

23 max_le_set is null then

24 possible_set. remove(max_left)

25 if s_left A GenS(max_left,b,left) and s_right A
GenS(m_max_left,b,right) then

26 return true,s_left+s_right

27 end if

28 end while
29  end while
30 end function
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