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Abstract— Cloud computing is a classical technology, 

known for provisioning many resources and make easy 

availability of the data at the user end point request. Cloud 

computing can be definitive as well as expandable where 

the services are defined at best level. In recent years, cloud 

computing had faced various obstacles like overloading,  

Deadlock in resources allocation and many more and to 

overcome this, cloud simulation is utilized for evaluating 

new methods as well as paradigms. This work presents 

utilization of edge with fog computing using PureEdgeSim, 

an open accessible simulation structure deployed from 

CloudSim Plus. PureEdgeSim will make enable user to 

work on particular details which are low level. The 

methods proposed in the paper can be used for IOT 

connecting devices.  

 

Keywords— cloud computing, edge computing, fog 

computing, Edge Application.   

I.  INTRODUCTION  

In the recent few years, cloud computing is known to be a 

famed area. It is for anything that can be compère for the 

omnipresent through the internet such as data, network, 

services and many more which are accessible whenever 

required [1][2]. There are many features in cloud computing 

such as elasticity, on-demand service delivery, all-over access, 
etc. Moreover, it has been studied from the research, 

exploiting the computer simulation in such a way that it will 

diminish the expense for performing the experiments. To run 

an experiment, cloud simulation will yield the quicker way 

(i.e. in a second) in real infrastructure instead of taking more 

and more time. Additionally, the extensive experiments are 

executed within a fraction of a second by utilizing the cloud 

simulation. For cloud computing, the Educational institute has 

created some of the simulation tools. CloudSim is one of the 

widely utilized cloud simulations. Having attributes like open 

accessibility and excellent flexibility, created in the most 
utilized programming language Java, CloudSim has several 

drawbacks. These drawbacks have been overcome by 

CloudSim plus which has sufficient structure of a class, well-

mannered package structure and sufficient design patterns to 

get better metrics of object-oriented design. Concentrating on 

the advantages of CloudSim Plus the PureEdgeSim has 

devised. PureEdgeSim (i.e. Pure Edge Computing Simulator) 

is the simulation structure which is based on the CloudSim 

Plus. 

It is the framework from which the user is permitted to 

examine the particular design issues of the system as soon as 

possible on the provision of the details that are low level. 

PureEdgeSim is an object-oriented framework, it has better 

code in together with the developed class hierarchy so that it is 

not burdensome to understand, enhanced the utilization of 
reusability concept. The PureEdgeSim is the publicly 

accessible project. The purpose of this paper is to present the 

PureEdgeSim, its new attributes, architecture, utilization and 

benefits as well.  

II. RELATED WORK  

Various cloud simulators observed in studies have proposed in 

this section. CloudSim is one of the widely utilized cloud 

simulations. CloudSim aids comprehensive data centers of 

cloud computing as well as modelling. It is the most 

appropriate tool for cloud simulation. But it has several 

drawbacks such as insufficient design patterns, insufficient 

documentation, the phenomenon of dereliction gets neglected 
and so on.   

CloudNetSim++ is an openly accessible simulator, aids 

physical network features’ simulation as well as modeling. 

Applications, protocols are consolidated by the researchers to 

examine rational data centers in together with traffic patterns 

of the network with the help of CloudNetSim++. 

CloudSimPlus is a tool devised based on the CloudSim. The 

notions of Green IT estimation can be aided by CloudSim 

Plus. It can estimate the organization of strategies. There are 

many advantages of CloudSim Plus as presented in the above 

section. 

III. PUREEDGESIM OVERVIEW   

PureEdgeSim is devised in mostly utilized programming 

language Java. It is the framework from which the user is 

permitted to examine the particular design issues of the system 

as soon as possible on the provision of the details that are low 

level. Cloud provider have different organizations along with 

their features so these features can be defined by the 

developers with the help of PureEdgeSim much like: (i) 

applications, SANs (Storage Area Network) and many more 
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which are consists in logical resources; (ii) applications’ 

prerequisites in together with the utilization, workloads; (iii) 

tangible resources including actual machines as for instance 
servers, hosts and datacenters; (iv) the components sort of 

VMs (Virtual Machines) are endowed by the virtualization 

layer in order to facilitate virtualizing logical along with 

physical resources. Adaptable framework is endowed by the 

PureEdgeSim. PureEdgeSim consists new concepts namely: 

Fog computing, Edge computing as well. 

 

A. Fog/Edge Computing  

limited resources are provisioned in order to run time-served 

operating system by the commercial devices, which are 

gradually escalating due to the growth in embedded system-

on-a-chip. That’s why the IoT (Internet of Things) has likely 

increased. There are enormous IoT devices, only saves as well 
as deliver the data for evaluation. Although, the computations 

that are complicated are executed on-site due to the increasing 

ability of computing of current devices. As a result of edge 

computing, it sustains applications together with advanced 

services as the ability of cloud computing is improved as well 

as increased due to the edge computing that takes resources 

near to the network’s edge. Progressively, in optimizing data 

the IoT is becoming more and more traditional on the 

network’s edge. Hence, Edge computing is well liked. 

Notably, edge devices are utilized by the fog computing in 

order to locally accomplish the tasks regarding to storage, 

compute and connection as well. Likewise, devices range from 
Internet of Things (IoT). There is having significant 

responsibilities likewise without any failure the concatenation 

of mobile applications as well as cloud computing as for the 

improvement and management of data, centralized storage the 

development of cloud computing is becoming a widespread 

approach. In order to complete such tasks, fog computing has 

devised by the Cisco. Basically, fog computing is planned to 

locally process on foggy devices as these carries several tasks. 

The fog layer is made up of servers that are geo-allocated and 

located on the edge of the network. Each and every fog server 

has the capability of transmit in together with compute 
wirelessly and is provided along with an extensive data 

warehouse. Fog server is a slight form of the cloud server.  

 

IV.  LAYERED ARCHITECTURE 

In this architecture (Figure 1), simulation structure consists of 

data centers as well as hosts, they organize along with 

delivering events for communicating throughout the runtime 

of the simulation. 

 

 
Prior to classification/categorization, the scheduling (i.e. 

resources management) which is acquired, conceded by the 

environment of edge computing together with fog computing 

simulation. Furthermore, in NS-3 / Omnet++, the tasks have to 

face many obstructions due to the structure’s heterogeneity, 

because each and every characteristic of the simulation is to be 

determined by the user from the requirements of power, 

mobility, resources and so on, it requisites more and more 
efforts along with the time. 

PureEdgeSim extracts the benefits of attributes of the 

CloudSim Plus together with the innate aid for the simulation 

of the discrete events and is utilized amidst of components at 

the time of the transmission. The advantage of its library 

which is exquisite, as well as all the aspects, are covered from 

resources (such as hosts, data centers and so on) to services 

(CPU schedulers, policies of VM allocation) of the cloud 

computing is taken by the PureEdgeSim. Accordingly, for 

modelling the Pure Edge along with the fog computing 

environments in which several classes are included. 
 

V. ARCHITECTURE 

To comprehend the code easily and enhance the legibility of 

the code together with reusability. PureEdgeSim is made up of 

various modules, demonstrated in Figure 2. It consists of 

seven modules. In this section, we have proposed these seven 

modules, their responsibilities along with main classes. 
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Seven modules are given in detail: 

 

Simulation Manager: 

This module produces the files which contain output. some of 

the main functions of this module include actuating as well as 

managing the scheduling events, simulation environment and 
so on. This module has two salient categorizations: (1) 

Simulation Manager (2) Simulation Logger. The simulation 

Manager plans the start as well as the end of the simulation. It 

actuates the environment of the simulation, also sets up output 

printing and task generation too. the Simulation Logger 

computes the outcomes, demonstrates the outcome when each 

process will be finished and for utilizing it, the outcome will 

be saved in CSV format. The simulation result is produced in 

which the simulation logger is responsible. 

Datacenter Manager:  

This module is for the creation of edge devices as well as data 

centers. It has three classes: 

 Edge Datacenter: to represent the multeity of edge devices 

the CloudSim Plus has the datacenter simple class which 

is expanded by the Edge Datacenter class. 

 Server Manager: under input files, edge devices together 

with data centers prompted by the server manager.  

 Energy Paradigm: it improves their utilization of energy         

 

Tasks Generator: 

Task Generator produces the tasks. Application (smart-home, 

cloud gaming, e-health) with certain features such as latency, 

size of a file, CPU usage, etc. allocated to the edge devices by 
the task generator. Afterward, the tasks of each device will get 

spawned by the task generator. This module has two salient 

classifications:  

 

 Task class: it is devised from CloudSim Plus which 

consists of Cloudlet Simple class. 

 Task Generator: at the time of the simulation the tasks are 

performed and these tasks are produced by the Task 

generator. Although, this class will be expanded by the 

PureEdgeSim user to produce own generator as per their 

necessity.  

 

Location Manager: 

Because of the geographical distribution of edge as well as fog 

computing, at the time of transportability, they may keep up 

serving mobile devices when the lowest latency is 
provisioned. Every device gets allocated its primary location 

due to the location manager. This module manages the 

transportability of devices. This module consists of two major 

classes. first is Location Class, which illustrates the (x, y) 

coordinate of the device. Another is Mobility Class, for every 

mobile device, it will create an upcoming location. 

PureEdgeSim users may execute their mobility paradigm by 

enhancing the mobility class  

 

Task Orchestration: 

The evaluation, encapsulation, and generation of data will be 
in heterogeneity, large volume as compared to the previous. 

Successful performance of the infrastructure requires some 

major decisions: typically, how the data can be composed in 

together with how it can be handled (Cloud, Edge, Fog). There 

are several competing pressures such as characteristics of the 

service, infrastructure usage (end-user requirement) by which 

these decisions get affected. Consequently, to get better 

applicability the performance of the resource management 

methods has to get enabled by the simulators. And this is 

provisioned by the PureEdgeSim along with the Task 

Orchestration Module, which includes the orchestration by 
which the decision-maker has illustrated. it determines that if 

implement the task or offload it locally as well as where the 

task will be offloaded, it is based on the policy which is 

utilized. If the orchestrator class gets enhanced by which the 

PureEdgeSim with its ultimate extensibility as well as 

scalability will get reflected then Orchestration policies such 

as (utilized task orchestration method, computing models) can 

be performed by the users without any obstruction. 

 

The Network Module : 

   Generally, it comprises of the network paradigm. Different 

from CloudSim and CloudSim Plus as well, in which every 
VM (virtual machine) gets assigned the bandwidth which 

endures static, at each moment of simulation, the network load 

will be calculated by the network paradigm. During data 

transmission, at each transferring moment such as (from the 

initial point of the transferring till its endpoint), depending on 

the network load, its issued bandwidth will fluctuate at the 
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specific instant. Because of the obstruction of the WLAN / 

WAN this network paradigm calculates the limits of the 

bandwidth. Bandwidth is assigned to every device that will be 
lessened if numerous devices are associated with the same 

access point i.e. WLAN.  If the WAN is greater than that of 

the allocated bandwidth, The WLAN’s short bandwidth will 

provide the sufficient speed of transmitting the data from (or 

to) the cloud. 

 

The Scenario Manager Module : 

Multiple combinations of devices are necessitated by every 

use case (such as connected vehicles, smart homes, smart 

logistics, Healthcare, smart grid). The heterogeneity can be 

consisting of an ability to compute, mobility of the devices, 

energy source. Consequently, a simulation framework can be 
capable to assist the multeity of models of devices together 

with their various necessities of quality of services such as 

latency. Moreover, without reducing (or changing) the internal 

part of the simulators (i.e. fog and edge computing), 

simulators can be enhanced along with the multiple devices as 

well as applications without any obstruction. 

The user scenario, as well as the variables of simulation, can 

be loaded from the file of input which is guaranteed by the 

scenario manager. Scenario manager module has two salient 

categorizations: Files Parser: scenario of the user will be 

loaded by the File parser. 
Simulation parameter class: for the multiple variables the 

simulation parameter will react as a placeholder. 

 

VI. RESULT  

 

 
 

 

 

VII. OUTPUT 

 

 

 
 

 
                             

            

VIII. CONCLUSION 

 

Nowadays the embedded devices are taken to the next level 

which is known as edge devices where the IoT application 

executes the data in its locally designed server. The edge 

devices usually execute locally for the faster rate of the task 

execution. In applying any edge devices for a task, the CPU 
utilization, network bandwidth must be monitored for the 
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betterment of the task execution as the data are processed 

locally the task resources are limited to that edge computing 

devices.          

IX. ACKNOWLEDGEMENTS 

 

The present work is an effort to throw some light on 

“Implementation and Analysis on Pure Edge Sim”. The work 

would not have been possible to come to the present shape 

without the able guidance, supervision and help to me by a 

number of people. With a deep sense of gratitude, I 

acknowledged the encouragement and guidance received by 

all the faculty members and supervisors. I would like to also 

thank my family and friends who motivated me during the 

course of my project work.              

 

X. REFERENCES 

 

[1] Chamola, V., et al. (2017). Latency aware mobile task 

assignment and load balancing for edge cloudlets. In 

Pervasive Computing and Communications Workshops 

(PerCom Workshops), 2017 IEEE International 

Conference on (pp. 587-592). IEEE. 

 

[2] Qaisar, S., et al. (2016). Fog Networking: An Enabler for 
Next Generation Internet of Things. In International 

Conference on Computational Science and Its 

Applications (pp. 353-365). Springer, Cham. 

 

[3] Gupta, H., et al. (2017). iFogSim: A toolkit for modeling 
and simulation of resource management techniques in the 

Internet of Things, Edge and Fog Computing 

environments. Software: Practice and Experience, 47(9), 

1275-1296. 

[4] P. G. Lpez, A. Montresor, D. H. J. Epema, A. Datta, T. 
Higashino, A. Iamnitchi, M. P. Barcellos, P. Felber, and 

E. Rivire. Edge-centric computing: Vision and challenges. 

Computer Communication Review, 45(5):37–42, 2015. 

 

[5] Sonmez, C., et al. (2017, May). EdgeCloudSim: An 
environment for performance evaluation of Edge 

Computing systems. In Fog and Mobile Edge Computing 

(FMEC), 2017 Second International Conference on (pp. 

39-44). IEEE. 

[6] Silva Filho, M. C., et al. (2017). CloudSim plus: a Cloud 

Computing simulation framework pursuing software 

engineering principles for improved modularity, 

extensibility and correctness. In Integrated Network and 

Service Management (IM), 2017 IFIP/IEEE Symposium 

on (pp. 400-406). IEEE. 

 

[7] Ai, Y., et al. (2018). Edge Computing technologies for 

Internet of Things: a primer. Digital Communications and 

Networks, 4(2), 77-86 

[8] D’Angelo, M., et al. (2016). Pure Edge Computing 

Platform for the Future Internet. In Federation of 

International Conferences on Software Technologies: 

Applications and Foundations (pp. 458-469). Springer, 

Cham. 

[9] Grover, Jitendcr, and Rama Murthy Garimella, 2018, 

"Reliable and Fault-Tolerant IoT-Edge Architecture." In 

2018 IEEE SENSORS, pp. 1-4. IEEE . 

[10] A. Varga, 2001, “The OMNeT++ discrete event 

simulation system,” in European Simulation 

Multiconference (ESM). Prague, CZ: CiteSeer. 

 

[11] A. W. Malik, K. Bilal, K. Aziz, D. Kliazovich, N. Ghani, 
S. U. Khan, and R. Buyya, 2014,  “CloudNetSim++ : A 

Toolkit for Data Center Simulations in OMNET++,” in 

11th Annual High Capacity Optical Networks and 

Emerging/Enabling Technologies (Photonics for Energy). 

IEEE, pp. 104–108. 

[12] M. Masdari, S. S. Nabavi, and V. Ahmadi, may 2016, 

“An overview of virtual machine placement schemes in 

cloud computing,” Journal of Network and Computer 

Applications, vol. 66, pp. 106–127. 

[13] P. G. Lpez, A. Montresor, D. H. J. Epema, A. Datta, T. 

Higashino, A. Iamnitchi, M. P. Barcellos, P. Felber, and 

E. Rivire. 2015. “Edge-centric computing: Vision and 

challenges”. Computer Communication Review, 

45(5):37–42. 

[14] M. Caporuscio, M. D’Angelo, V. Grassi, and R. 

Mirandola, 2016, Reinforcement learning techniques for 

decentralized self-adaptive service assembly. In 5th 

European Conference on Service-Oriented and Cloud 

Computing. 

 

[15] Ai, Y., et al. (2018). Edge Computing technologies for 

Internet of Things: a primer. Digital Communications and 

Networks, 4(2), 77-86. 

[16] Marín-Tordera, et al. (2017). Do we all really know what 
a Fog node is? Current trends towards an open definition. 

Computer Communications, 109, 117-130. 

 
 

 

 

 




