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Multi-Objective Task Allocation in Offloading to Mobile
Cloud
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Abstract: Mobile Cloud Computing (MCC) augments capabilities of mobile devices by offloading applications to the cloud. Task
allocation is one of the most challenging issues in MCC considering neighboring mobile devices as the service providers. Given an
application offloading request, the objective of the task allocation is to select service providers minimizing the completion time of the
application offloading as well-as consumed energy of all participating mobile devices while satisfying some QoS constraints. This
paper models the task allocation problem in MCC as a constrained multi-objective optimization and proposes a two stages approach
to solve the problem. In the first stage, a Multi-objective Resource Allocation based on Branch and Bound algorithm (MRABB) is
designed to obtain Pareto solution set. In the subsequent stage, using Technique for Order Preference by Similarity to Ideal Solution
(TOPSIS) method and given user’s preferences, the best compromise solution is determined. Furthermore, a context-aware software
for Offloading in Mobile Cloud (OMC) is designed and implemented to collect contextual used in task allocation, and manage the
offloading process. The results show the ability of the proposed multi-objective task allocation method to manage the trade-off
between time and energy comparing to traditional algorithms.

Keywords: Mobile cloud computing, offloading, resource allocation, multi-objective optimization, context-awareness.
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1: | Boolean bound (curSt, paretoSet)
//Input: curSt is the current state node in search tree and
paretoSet is optimal Pareto up to now
//Output : False if the node should be pruned, elsewhere
True
2: | curSt.timeBound=timeLowerBound (curSt );
3: curSt .energyBound =energyLowerBound(curSt );
4. SdominatecurSt = False;
5: for (i=1to paretoSet.size ) do
6: NodeBIP paretoPoint = paretoSet.get(i);
7: if (curSt .timeBound >= paretoPoint.time &&
8: curSt .energyBound >= paretoPoint.energy)
9: if (curSt .timeBound > paretoPoint.time ||
10: curSt .energyBound > paretoPoint.energy)
11: SdominatecurSt = True;
12: break;
13: if (SdominateCurSt = True)
14 return False; // Prune the curSt
15: else
16: return True;// Branch the curSt
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1: | MRABB (n, m, profiles)
//Input: n and m are number of subtasks and mobile
devices, respectively. Profiles //represent task, devices
and network information.
//Output: Optimal Pareto Solution Set of the problem

2: | pQueue = initPriorityQueue();

3: | root = makeRootNode();

4: pQueue.add(root);

5. | paretoSet =g;

6: | while (!pQueue.empty())

7: parentState = pQueue.poll();

8: if( feasible(parentState) && bound(parentState,
paretoSet) )
// parentState may not satisfy feasible constraints or may
not have betther bound than current solution in Pareto

9: remainSubTsk = parentState.remaingSubtasks();

10: for (t =1 to remainSubTsk) do

11: curState = initState(parentState, t);

12: time = comleteTime(curState, profiles);

13: energy = residual Energy(curState, profiles);

14: curState.setCriteria(time, energy);

15: if (feasible (curState) && bound (curState,
paretoSet) )

16: if (remTsk +t=—=n &&
paretoSet.NonDominate(curState) )

17: paretoSet.addPareto(curState);

18: updatePareto(paretoSet , curState);

19: else

20: pQueue.put(curState);

21: | end while

22: | return paretoSet;
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