REAFEEBUKNSFY

Tohoku University Repository

A Study on Intelligent Design and Control for
Mobile Edge Computing Systems under the
Wireless Environment

0ad Koketsu Rodrigues Tiago

number 64

gooooo Tohoku University

Ooooon 0007260

URL http://hdl _handle.net/10097/00130217




573 arny w92

K4 TIAGO KOKETSU RODRIGUES
Mo EE # £ (BEAP
EMNREBE B B E 7243
FEESFEAH af 24 3H25H
NS OEGE FRAE4ASE 1 EHZS
MER. B FEIERERZFREREZHZER (BL#EE) LABRRIEER
FArim X EH A Study on Intelligent Design and Control for Mobile Edge Computing
Systems under the Wireless Environment (JEHRIRE FIZHBITSENA
NIy PAVEa—F 4 273 AT LOHGERET EHIEICE T 2850
MNXEAEEER (FFE) ®IALKRZH &£ mE =
HibR®#H # BB Hx FLKEH 8 @l K
Rt RFHEE )X H#—

im X NEOEE

As much as cloud computing is useful and can enhance the capacities of user equipment by
connecting them to powerful cloud servers, it has its limitations because it forces users to
connect to faraway servers. This can be overcome through the edge cloud, where there more, less
powerful servers spread around the edge of the network, near the users, for them to connect
to. This thesis proposes several solutions toconfigure the edge cloud system in order to optimize
itsoperation. In this research we analyze the delay to access the edge cloud and how to maximize
the number of users that can connect simultaneously. The solutions will make use of machine
learning to remain efficient even if the problem is complex

The thesis first explains the background of the study. The benefits of edge cloud and the
issues brought by the massive number of users and the wireless environment are fully described.
This is done so even those unfamiliar with the field can understand the importance of the purpose
of the study: delivering fast and cheap edge cloud service.

Then, the thesis presents all relevant existing research in edge cloud. From this group of
research, the thesis presents a general service model and an equivalent completely novel
mathematical model. The mathematical model considers user mobility and the full-service delay
of edge cloud. It can be applied to any edge cloud research, making it a very useful tool.

Then a protocol for allocating resources to edge cloud users so that their service delay
is minimized is shown. The solution indicates which server the users should connect to. The
solution also determines the transmission power level of the base station. The performance of
the protocol is better than existing solutions in the literature in allocating resources and
lowering delay.

After that, the thesis provides a policy for deciding how to optimally deploy edge cloud
servers so that the underlying service delay isminimized. The deployment is based on the location
of users and the network topology of the base stations. The proposed policy is shown to support
over twice as many users and require fewer resources than solutions in the literature.

Finally, a protocol for maximizing user capacity per edge cloud server while constantly
respecting a maximum service delay limit is presented. The solution uses artificial intelligence
for determining which server the users should connect to and how to set up base stations. The
solution modifies the system as users move around can double user capacity of the edge cloud.
In summary, this thesis proposes several machine learning-based methods for improving operation
of the edge cloud by lowering the service delay and increasing the user capacity. Additionally
a nev mathematical model of the edge cloud service is provided
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