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ABSTRACT

ABSTRACT

With the popularization of 5G network and the increasing quantity of mobile users,
users have stronger requirements for immediate and high-bandwidth service nowadays,
which causes a great challenge for mobile services. As a brand-new computing diagram,
edge computing can make full use of computation and storage resources at the edge of
network to provide low-latency services with high network throughput. When a mobile
device is moving, its signal strength will vary frequently, in some worst situation, loss
the connection with the edge server. Live migration makes it possible for the running
processes to resume running on another server seamlessly to reduce the overhead caused
by repetitive computation as much as possible. However, for the reason that devices at
the edge are usually equipped with heterogeneous processors, it’s unable to migrate the
process directly. To migrate process between devices with heterogeneous processors can
be an essential challenge, designing and implementation of a low-overhead and high-
performance live migration system is with great value.

Heterogeneous-ISA task live migration mechanisms and related techniques are stud-
ied in this thesis. The main work contents can be described as follows.

1. A task migration mechanism named Adaptable and Lightweight task dynamic Mi-
gration between Heterogeneous-ISA Platforms (ALM-HIP) for the heterogeneous, low-
performance and unstable nature of edge devices is proposed. The key of the mecha-
nism is to implement a customized Unikernel with heterogeneous-ISA status conversion
and communication ability, which makes it possible to migrate itself without the external
support of host environment. Furthermore, a strategy named Network-aware Adaptable
Process Synchronization (NAPS) for the 5G+ mobile medicare scenario is also proposed
in this thesis. This strategy can adapt its synchronization interval to the varying network
quality to reduce the overhead of synchronization and repetitive computation.

2. A prototype of the proposed mechanisms is implemented to evaluate the ALM-
HIP mechanism which also employed the NAPS strategy. Based on the experiments con-
ducted on real-world hardware with some typical benchmark applications, the perfor-
mance of the prototype is evaluated and analyzed. The results show that the proposed

ALM-HIP mechanism can make it possible for Unikernel applications to accomplish
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ABSTRACT

heterogeneous-ISA status conversion and migration without the support of host hyper-
visor, with the time overhead reduced by about 20% to 30%. And the proposed NAPS
strategy can perform better in fluctuating network environment to reduce the synchro-
nization overhead and repetitive computation, compared to fixed interval synchronization
strategy.

At last, the proposed mechanisms are combined into a task completion time opti-
mization oriented offloading and scheduling system. With the combined mechanisms,
the system is able to migrate and synchronize tasks between heterogeneous-ISA platforms
besides the basic function of offloading and scheduling. In that way, the system is now
with a versatile support for task offloading and scheduling between heterogeneous-ISA

platforms.

Keywords: Mobile Edge Computing, Task Live Migration, Heterogeneous-ISA Mi-

gration, Process Synchronization
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