Mobility-Aware Task Offloading Without Migration

Following mobile loT devices through cooperative fog-node result delivery
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EXPERIMENTAL FINDINGS

Up to 44.4% lower execution time.
Network usage is up to 68.4% lower
than iFog5im2 and 31% lower than
MobFogSim. Cloud-execution cost is
reduced by 62.8% and 10.5%, respectively.

The proposed simulation reports zero migration downtime
because no migration procedure is performed.

? Move the result to the device, not the running task.
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Why Mobility Makes Fog Computing Difficult

1. Task Creation
(At Mobile Device)

Mabile application device
creates a recurring task.
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- A task may still be running when the device leaves the service region. -

m) 2. Traditional Migration (Baseline) M 3. Location Prediction (Challenge) M

Predict the next location to pre-place
the task.

Task migrates as the device crosses
service boundary.
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Research annotation: Predicting future
location is unreliable when movement
is dynamic.

Research annotation: Migration transfers execution
state and introduces communication, latency and
downtime costs.
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4. Proposed Idea (This Work)

Keep the task at a parent fog node (PFN)
or source fog node (SFN).

Parent Fog Node (PFN)
or Source Fog Node (SFN)
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Research annotation: The proposed
method decouples task execution
from the device's current location.

Q Research Gap

Existing mobility methods mainly migrate the task or predict the next location.
This paper instead coordinates fog nodes to deliver the resulit.
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Inside the Mobility-Aware Fog Architecture

PFN execution, SFN offloading and result retrieval across fog regions.
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TASK IDENTITY

Task ID | Parent Node ID

Identifies the task and the
fog node responsible for
its result.

SFN SELECTION

An overutilized PFN
selects an SFN using
fog-node utilization
history.

MAIN PRINCIPLE

Execution location and
result-delivery location
do not need to be

the same.

@ Cloud is used only
if fog execution is
unavailable,




(4) Three Mobility Cases, One Offloading Strategy

(S Handle movement without transferring the running task
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What the Mobility Experiments Show

Comparison with iFogSim2 and MobFogSim
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