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Abstract

Heterogeneous computing powered by remote clouds and lo g@%g

technology to improve the performance of user terminglsiin th&lIntgrnet of Things

(loT).
In this paper, two semi-Markov decision prov% ased coordinated virtual
d

machine (VM) allocation methods are 0 balance the tradeoff between the
high cost of providing services by the Rgmy§te cloud and the limited computing capacity

of the local fog.

We first present a mo nning method in which it is necessary to train the

state transitionfro ilitids and the expected time intervals between adjacent decision

epochs. To f@cilitatetraining them, the SMDP is degraded into a continuoustime Markov
% TMDP) in which the service requests and ongoing service

decisi
C et

follow a continuoustime Markov chain (CTMC).



e

The relative value iterative algorithm for the CTM [ to find an
asymptotically optimal VM allocation policy. In additb‘&e propose a model-
free reinforcement learning method where I coordinated VM allocation

policy is approximated by learning from tes and rewards of feedback.

The simulation results sh w& the performance of the model-free
reinforcement learning mie can” converge to a level similar to that of the
model-based pIanﬁ‘ing e and outperform the greedy VM allocation method.



Existing system

0%

. IoT terminal devices have Ilimited computing ahilMies /due to the
requirements of the deployment costs and the energ (%'m yOn. Therefore, a lot
of applications in IoT terminal devices mus d to remote clouds to be

processed.

* because offloading applications X ote clouds needs multihop information
W,

transfer in wide area ne % ANs), which can cause problems for latency-
sensitive applicatiins S real-time IoT analytics

X
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Software requirement

e Operating System - Windows 7/8 (@
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Proposed system

* In this paper, two semi-Markov decision process (SMDP)%@nMed virtual
trage

machine (VM) allocation methods are proposed to bala e between the high
cost of providing services

by the remote cloud and the limited computigg C the
local fog. é
nin

*  We first present a model-based’plan ¢thod in which it is necessary to train the state
transition probabilitie d\th pected time intervals between adjacent decision

epochs.

« To facigitrainithm, the SMDP is degraded into a continuous time Markov
0

decisi (CTMDP) in which the service requests and ongoing service
C t19ns follow a continuous time Markov chain (CTMCO).
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Conclusion

for a cloud-fog computing system. We analyzed the Qi training the state

* In this paper, we presented two SMDP-based coordinated%}@‘ion methods
cul

ctween adjacent decision

transition probabilities and the expected ti is
epochs for a generic SMDP, and used ¢ Q/IDP model to simplify the generic
SMDP, X

* The relative value iterati %th was used to find an asymptotically optimal
VM allocation poljcy. id the negative impact of the discrepancy between the
assumption (anz al model, the average reward reinforcement learning

algori eraged to obtain an approximately optimal VM allocation policy.
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