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Abstract— Fog computing is a new computing architecture, composed of a set of near-user edge devices called
fog nodes, which collaborate together in order to perform computational services such as running applications,
storing a signicant amount of data, and transmitting messages. Fog computing extends cloud computing by
deploying digital resources at the premise of mobile devices and smart objects. In this new paradigm,
management and operating functions, such as job scheduling aim at providing high-performance, cost-effective
services requested by mobile devices and smart objects and executed by fog nodes. I propose a new bio-inspired
optimization approach called Task Distribution Algorithm aimed at addressing the job scheduling problem in the
fog computing environment. Our proposed approach is based on the optimized distribution of a set of tasks
among all the fog computing nodes. The objective is to find an optimal tradeoff between CPU execution time and
allocated memory required by fog computing services established by mobile devices and smart objects.
Index— Fog Computing , Task Distribution Algorithm, Mobile Devices,
1. INTRODUCTION
Fog computing is based on the idea of enabling computing directly at the edge of the cloud infrastructure rather
than being transmitted to the core of the cloud (i.e. data centers) (The Network 2016). Fog computing is defined as a
distributed computing infrastructure that extends computational services offered by the cloud computing to the edge
of the network, as presented. Considered as a complement infrastructure to the cloud, fog computing facilitates task
processing, networking and data storage between cloud data centers and mobile users.
Specifically, several applications and computing services that do not fit well with the cloud, could be performed
by the fog like applications requiring reduced and predictable latency, geographically distributed applications (e.g.,
wireless sensor networks), intelligent transportation applications (e.g., smart connected vehicles, smart traffic
lights). To serve a fog computing user, an application could be executed both by cloud components such as smart
gateways, routers and data center, as well as edge components of the cloud network called fog nodes. Fog nodes are
often resource-constrained devices such as base stations, access points, routers, set-top-boxes that support
computational and storage resources, transmission protocols, mobility, diverse types of interface.
Fog nodes are used to meet the requirements of computational applications, which request reduced
communication overheads, minimized latency, dense and large-scale distribution. One example of a fog device, IOT
products manufactured by Cisco, helps developers to develop IoT applications for control systems, data aggregation,
and cybersecurity. These IOT applications are hosted on a guest operating system that enables compiled code to be
executed at the network edge. To support fog services, new management and operating functions such as task
scheduling were introduced. These new fog functions can be offered by a set of fog servers placed at the edge of
networks in selected locations like offices of local government, shopping centers or service stations.
2. PROPOSED SYSTEM
To deal with the task scheduling problem in fog computing, I propose a new bio-inspired optimization
approach named Task Distribution Algorithm to find an optimal allocation for a task’s tasks among the available fog
resources (i.e. fog nodes) so that I can achieve a tradeoff between the CPU execution time and the allocated
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memory. In this way, the response latency and bearable cost (i.e. allocated memory) can satisfy mobile users’
requests. I evaluate the performance of the proposed novel optimization approach based on TDA and demonstrate
its efficiency by comparing its performances with other approaches.
3.

SYSTEM ARCHITECTURE

Fig 1 :- Fog computing infrastructure.

To serve a fog computing user, an application could be executed both by cloud components such as smart
gateways, routers and data center, as well as edge components of the cloud network called fog nodes. Fog nodes are
often resource-constrained devices such as base stations, access points, routers, set-top-boxes that support
computational and storage resources, transmission protocols, mobility, diverse types of interface. Fog nodes are used
to meet the requirements of computational applications, which request reduced communication overheads,
minimized latency, dense and large-scale distribution One example of a fog device, IOT products manufactured by
Cisco, helps developers to develop IOT applications for control systems, data aggregation, and cybersecurity. These
IOT applications are hosted on a guest operating system that enables compiled code to be executed at the network
edge.
4.

IMPLEMENTATION

Fog Node:

To randomize load balancing across different fog nodes in the network .



Load balancing is the process of scheduling tasks among a set of N physical servers



Each server can run up to C tasks in parallel and has a waiting area of capacity B tasks.



The improvement in the performance of a stochastic process characterized by a random decision that has to
be taken.

System Model:

A set of N providers divided into G different groups



Each managing a single fog node composed of C independent physical servers.



Stu the state of fog node u at time t,
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The number of busy servers (i.e., on use) at time t, Stu ∈ {0, 1, ..C}.



The workload of node u at time t, wtu,



The fraction of busy servers of a given node u, wtu= Stu /C.

Task Scheduling Algorithm:

The basic idea of the algorithm is to schedule tasks in the task scheduling relational table with higher
priority.



Set the completion time of these tasks in the table to a larger value, and then select the fog node with the
minimum completion time.



Execute a loop from the rest of the tasks to select the task with minimum completion time to schedule



Assign the selected task to the fog node with minimum completion time until all of the tasks are scheduled.

5.

VM TASK SCHEDULING ALGORITHM

Data: Service s to be scheduled
Data: Latency constraint t requested by the service provider
Data: Users’ locations U = {u1, u2, …….., um}
Data: Nodes N = {n1, n2, …….. ,nk}
Data: Nodes’ location L = {l1, l2, ……. , lk}
Data: VM types VM = {vi,1,vi,2, ……. ,vi,q, Vi ε N}
Data: Array Q of quality scores for each VM
v ε VM
Result: The vms scheduled for s.
1 begin
2 Define a set of users’ groups G = {gi, |uj - lj |< ε V uj ε U, Vli ε L}
3 forall the n ε N do
4 forall the g ε G do
5 Estimate the network path pg,n with the lowest latency ˜t g,n between g and n
6 Estimate the available bandwidth b˜wg;n between users in g and the node n and the required bandwidth bwg on pg,n
7 Compute the latency score qn,l,g = LatencyScore(t, ˜t g,n)
8 Compute the bandwidth score qn, bw, g = Bandwidth Score(bwg, b˜wg,n)
9 qn,l = Σni =1 |gi| qn,l,gi / Σni =1 |gi|
10 qn,bw = Σn i=1 |gi| qn,bw,gi /Σni =1 |gi |
11 forall the v ε n do
12 q v, res = ComputingScore (w, w˜v)
13 Compute the qv quality score Q[qv] = 3/ (1/qv, res) + (1/qn,l) + (1 /qn,bw)
14 vms = Scheduler (Q)
15 return vms
6.

RESULTS

The task scheduling problem in fog computing, i used two performance evaluation metrics in this study
namely, the CPU execution time and the total amount of memory (allocated memory) needed by all tasks expected
to be executed in the fog computing infrastructure. The resource utilization performance. From the above discussion,
we clearly understand that our proposed approach achieves the better performance compared to other approaches.
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Cost Fuction

Cost function of TDA, GA and PSO fog Task scheduling problem
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Fig: Cost Function of Task Scheduling Problem
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7. CONCLUSION
Fog computing is expected to continue to attract the attention of researchers in academia and industry given
its tremendous potential in which computing resources and services are distributed in efficient fog nodes reside at
the edge of the cloud computing network. In this work, I focused on the task scheduling problem in the fog
computing environment to ensure the efficient execution of tasks and satisfy the service requests of mobile users. To
address the task scheduling challenge for fog computing, I have proposed a new optimization method called Task
Distribution. Our proposal is a population-based approach based on collaborative behaviors of the individuals of the
population. To address the task scheduling problem in fog computing, I used two performance evaluation metrics in
this study namely, the CPU execution time and the total amount of memory (allocated memory) needed by all tasks
expected to be executed in the fog computing infrastructure. To evaluate the reliability and the efficiency of our
proposed Task Distribution algorithm.
8. FUTURE WORK
I will investigate the implementation of a dynamic task scheduling approach that considers the arrival of
new requests while the other requests are being executed for the fog computing environment. I also plan to
investigate another dynamic aspect of task scheduling when the fog servers are mobile. Additionally, i will consider
optimization of the network bandwidth because this metric could improve the overall end-to-end processing
performance of the underlying fog computing infrastructure.
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