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Motivation

Edge computing proposed as a new computing paradigm extends
computational resources to the edge of the networks and enables
data to be processed and analyzed locally in proximity to end-users.

The integrated cloud—edge—device collaboration architecture is
expected largely to meet the quality of service (QoS) demands of
delay-sensitive Internet of Things (loT) applications and to reduce
network bandwidth usage.

The division of tasks in cloud and edge computing helps prioritize
and allocate resources effectively.

Markov chains facilitate the analysis of long-term behaviors and
steady-state properties of systems and can capture the random
behaviors of different types of tasks.



Method

A task offloading scheme with heterogeneous tasks in a stable
cloud—edge—device collaborative environment
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Method

A four-dimensional continuous-time Markov chain {(X(t), Y(f), Z(t), G(t)), t = 0}
is established as the system model to describe the proposed task offloading
scheme and further optimize the system performance.

The state space of this Markov chain is

Q:{(s.j. kr)|ie{0,1, .. ng}.
je{iyi+1,...,ng+Hg}, (1)
ke {01}, re{kk+1,.... 1+HU}}.
The generator of the four-dimensional CTMC {(X(t), Y(t), Z(t), G(t)), t = 0} is
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Method

Numerical experiments are conducted and analyzed to evaluate the
system performance, and numerical simulations are presented to evaluate
and validate the effectiveness of the proposed task offloading scheme.
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Fig. 5 Change trend for the average delay E[Tys] of delay-sensitive tasks: (a) Hg = 15; (b) Hg = 20



Method

To obtain the optimal access threshold H in the edge network
(EN) buffer, a system cost function F(Hg) based on the
analytical results of the system model is constructed.
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Conclusions

1. We proposed a novel task offloading scheme in the cloud—
edge—device collaborative edge computing environment to
meet differentiated requirements of heterogeneous tasks.

2. By establishing a four-dimensional continuous-time
Markov chain as the system model and using the Gauss—
Seidel method, we evaluated the long-term performance
of the system.

3. We constructed the system cost function and obtained the
optimal access threshold in the EN buffer with different
proportions of delay-sensitive tasks.
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