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Abstract 

In a world where connected devices are ubiquitous, enormous amounts of data are generated 

every day. Life sciences, hash patterns, environmental changes, and complex machines produce data 

with high magnitude, high security, and time-critical requirements. These requirements are all met 

through computation offloading, which is a novel application of distributed computing, where a 

resource constraint device uses a robust platform to do the job. In some cases, the onus to offload may 

depend on whether the host device can execute. This is based on the parameters it uses to decide 

whether to execute a task locally or remotely. The host device can offload partially, fully, or a part of 

computational data. 

The proposed research simulates fog offloading by using iFogSim, which considers several 

factors that influence tasks being offloaded from the host to the fog network. CPU length, RAM, 

bandwidth between uplinks and downlinks, power consumption, and instruction rate of millions of 

instructions per second (MIPS) are used to calculate fog nodes' processing capacities. The proposed 

algorithm determines whether a task should be offloaded to the fog network or cloud server based on 

the state of each node in the fog network. Hence, the research provides a unique approach to offloading 

computations. A further feature of the algorithm is that all fragments of tasks are allocated to a single 

device in order to reduce the communication time between devices. 
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Additionally, since cloud servers are located at a remote location, applications that are time-

critical should not rely on them. The thesis analyzes algorithms such as Deep Reinforcement Learning 

for Online Computation Offloading (DROO), Coordinate Descent, and Adaptive Boosting, and 

implements the K nearest neighbor time critical optimization algorithm as a fog offloading network. 

A cost function is used to determine whether to offload a model, which includes factors such as 

latency, memory consumption, and model accuracy. The topology leveraging KNNs can be trained 

quickly and offers almost 99% accuracy in data offloading. 

 

This Ph.D. Thesis would be useful for researcher’s and industries to device time critical applications. 
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