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A Resource Management Scheme Based on Live Migrations for Mobility
Support in Edge-Based Fog Computing Environments

JongBeom Lim®

ABSTRACT

As cloud computing and the Internet of things are getting popular, the number of devices in the Internet of things computing
environments is increasing. In addition, there exist various Internet-based applications, such as home automation and healthcare. In turn,
existing studies explored the quality of service, such as downtime and reliability of tasks for Internet of things applications. To enhance
the quality of service of Internet of things applications, cloud-fog computing (combining cloud computing and edge computing) can be
used for offloading burdens from the central cloud server to edge servers. However, when devices inherit the mobility property, continuity
and the quality of service of Internet of things applications can be reduced. In this paper, we propose a resource management scheme
based on live migrations for mobility support in edge-based fog computing environments. The proposed resource management algorithm
is based on the mobility direction and pace to predict the expected position, and migrates tasks to the target edge server. The performance
results show that our proposed resource management algorithm improves the reliability of tasks and reduces downtime of services.
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© ¢ Qutput

- e [Initialization

- ¢ Pseudocode

- User_ i

- FogTask ij (User_i's j-th fog task)

- CloudServer

- EdgeSet (Edge i, VM _j, Container k)
- Map_before — (FogTask ij, Edge i)

- Map_after — (FogTask_ij, new_Edge i)

- Joc — get_user_location (User_i);

- pace — get_user_pace (User_1);

- direction < get_user_direction (User_J);

- policy < get_parameter (CloudServer, Param_1);
- threshold < get_parameter (CloudServer, Para_2);
- pred_sec — get_parameter (CloudServer, Para_3);
- pred_meter — get_parameter (CloudServer, Para_4);

bool migration — call prologue (Map_betore);
if (boo!l migration) then
Map_after — call migrate (Map_before);
return Map_ after;
else
return null,
end if
function prologue (Map_before)
cond — check_condition (Joc, pred_sec, pred meter);
degree_migration < calc_degree (cond, policy);
if (degree migration ) threshold) then
bool _migration — true;
else
bool_migration ~ false;
end if
return bool migration;
end function
function migrate (Map_before)
expected_position — predict (cond, pace, direction);
near_edge — find_edge (expected_position, EdgeSe);
if near edge then
new._edge +— near_edge,
else
new._edge — provision (expected_position, cloudlet);
end if
transfer_data (Map_before, new_edge);
handoff_sync (Map_before, new _edge);
associate_edge (FogTask ij, new edge, CloudServer);
return Map_after — (FogTask_ij, new edge):
end function

Fig. 3. The Proposed Resource Management Algorithm
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