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Abstract: The main feature of the Vehicular Cloud Networks (VCN) is the mobile nodes (vehicles). Most of the present and almost future 

vehicles consist of on-board equipment with sufficient resources and theses resources are underutilized. These vehicles are able to process and 

executes the tasks. As these vehicles process and executes the tasks are also considered as "moving computer". The significance of this 

research work to utilize the on-board equipment resources. We design the scheduler which schedules the tasks based on the priorities of the 

local tasks. Scheduler preempts the remote tasks and executes the local tasks which are considered to be high priority. Scheduler agent program 

running on computing engine (vehicle) to handle task scheduling. Scheduler plans execution along with local tasks, with latter taking higher 

precedence. Examples of local tasks are air-fuel ratio, monitoring all events on the vehicle, car functions, valve timing variations, idle speed 

control etc. Scheduler doesn't interfere with execution all local tasks. This is true even when it has scheduled a remote task as it prioritizes local 

task by switching context of remote task. Remote task resumes execution when local tasks are done 

Keywords— vehicular cloud networks, mobile agent, scheduler, task scheduling 

 

I. INTRODUCTION  

VCN is an amalgam of Vehicular Ad Hoc Networks 
(VANETs) and cloud technology. VCN provides the various 
services to the user of vehicle. The VCN provides the better 
and safer transportation to the user of the vehicle. The VCN 
is a three-tier architecture at three different levels. At tier-1 
vehicles can form the Vehicular Cloud (VC) and share the 
resources and to share the resources security aspect is also an 
important parameter as confidence (trust) to be built between 
the vehicles. In tier-2 the services of the Infrastructure Cloud 
(IC) are accessed by the vehicles and IC is devised by the 
Road Side Units (RSU), and at level-3 consist of Traditional 
Cloud (TC) has huge resources and vehicle is able to access 
the services of the cloud [1]. 

Most of the future vehicles are going to be the "smart 
vehicles" and such vehicles have the computing board with 
significant amount of resources and have higher end 
communication capabilities. The computing board of these 
vehicles are more powerful and significant processing 
capabilities. These vehicles can form VC while on the move 
and significant characteristics of such network is to share the 
resources.  In a real time environment these smart vehicles 
solve many issues while on the move. The issues (event) may 
be occurred unexpectedly and vehicle is able to solve such 

unexpected events.  

As in the conventional cloud the resources of the cloud 
are shared similar way the resources of these vehicles may be 
shared. The way in which resources are shared in VC is more 
complicated compared the traditional network [2]. 

The topology of the VC is not fixed and due the high 
mobility of the vehicle several challenges arises in such 
network compared with the traditional network. The most 
advantageous feature is to share the resources between the 
nearby nodes (vehicle). To share the resources between the 
vehicles the various issue has to be addressed, such as the 
credence between the vehicles as well as the issues related to 
the security aspects. Compared with the conventional cloud 
more challenges arise in VC to share the resources [3]. 

 In real time system the time at which outcomes (results) 
are produced is a crucial parameter hence such system 
performance not only dependent on the computation results 
but also the time at which results are also produced. Compare 
with the traditional system the deadline for the process (task) 
are crucial factors in real time system, hence real time 
systems must execute the tasks without missing the 
deadlines. Missing the Scheduling in such system result in 
the performance degradation or catastrophically failure in the 
system [4]. 

 The concept of real time system also applies to VC 
where the task has to complete within the deadline, providing 
the services to the user of the vehicle misses if the task 
execution misses the deadlines. 

In most of the system the very important factor is how 
tasks (jobs) are scheduled. The tasks are to be scheduled 
based on the priority. The tasks which are higher priorities 
are to be scheduled earlier compared with the lower priority’s 
tasks. Based on the rank of assignment the computing 
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resources are allocated to the tasks. The utilization of the 
resources are also improved by scheduling the tasks 
efficiently. Based on the weight assignment to the task 
various resources are assigned, so that the task having the 
higher weight to get the computing resources [5]. The 
efficient utilization of the resource is possible in real time 
systems only when preemption scheduling mechanism is 
applied. In real time scheduling mechanism, the scheduler 
stops the current executing jobs and allows the jobs which 
have earlier deadlines. In such context the parameters of the 
current executing jobs have to saved so that when pre-
emption occurs, the system starts executing the jobs where it 
was stopped by the switch mechanism. Pre-emption 
mechanism always require the safe executing of the jobs so 
that the pre-empted jobs are restored [6]. 

 The significant feature of the mobile cloud computing is 
to share the resources.  The mobile agents are also used to 
predict the environment, interchange the data and to process 
the data etc. This also applies to the VC where vehicle 
predict the environment using the various sensors and 
interfacing the sensors to the processor, organize the data, 
process the data, exchange the data. In VC the computing 
unit is able to process the various tasks as each vehicle has 
the significant resource to process the tasks. The power of the 
VC is to not to depend on the back-end cloud as each 
computing unit is able to process the data through 
sophisticated on-board equipment [7]. Mobility of the vehicle 
is an important parameter needs to be considered in VC, as 
the vehicle leaves the cloud the task running on a particular 
computing unit (resource or vehicle) is possible to transfer it 
on other computing unit where it was stopped. The situation 
of transferring the task from one resource to another resource 
is arises when the computing unit leaves the cloud [8]. 

II. RELATED WORKS 

A modified priority pre-emptive algorithm for CPU 
scheduling is presented in [9]. The single core processor 
cannot execute the two or more process when all the process 
is in ready state hence proper scheduling mechanism ensures 
the execution of all the process in appropriate method.  
Operating system allocates the process to the CPU and the 
way in which the process is allocate to the CPU is a crucial 
factor for the efficient utilization of the resource. The 
purpose of the scheduling mechanism is to increase the 
utilization of the CPU. Based on the parameter of time 
quantum they proposed the modification of the pre-emptive 
scheduling which considers the shortest burst time of the 
various process and executes these processes based on the 
round robin method. The modification based on the round 
robin decrease the mean time as they compared with the 
traditional pre-emptive scheduling.  

For android operating system the scheduling of tasks 
based on the priority is proposed in [10]. The way in which 
the scheduling of tasks and memory management are 
performed increases the response time of operating system. 
The embedded devices which are designed for fixed 
operation and the requirements of such systems is to 

complete the tasks with deadline time. In this scheme they 
proposed the task scheduling based on the pre-emptive based 
for the SMS requests in mobile phones consist of android 
operating system. In this approach when mobile phone 
receives SMS the contact which are high priority (eg 
parents), the current executing task is interpreted and the 
scheduler executes these received SMS considered to be high 
priority one. These SMS are also stored in the in box which is 
default as well as the in box which are used to store the high 
priority SMS 

For embedded real time systems which are resource 
constrained a non-pre-emptive scheduling technique is 
presented in [11]. The run time overhead and schedulability 
ratio are not efficient in current on-line scheduling algorithms 
based on non-pre-emptive mechanism. They studied the 
problems arises in an embedded system which are resource 
constrained and scheduling the tasks based on non-pre-
emptive methods. They conclude that neither on line or on-
line approaches solves the problems in such systems. Based 
on these problems author proposed the hybrid mechanism. In 
this mechanism during the run time a table is recreated by the 
scheduler also performing the on-line policies at much lower 
run time over heads. 

  A new challenge for resource management in vehicular 
cloud networks is presented in [12]. In this paper they 
invigorate the challenges arises in the resource management 
in vehicular cloud and presented the state of art for the 
resource management. Resource migration, allocation of the 
resource, and how to schedule the resources are addressed.  
Resource management is still a major challenge in such 
system as mobility of the vehicle. Resource management is 
formulated into two groups and in the first stage resource 
manager for infrastructure is studied and in the second group 
resource management in the vehicle is discussed. Whole 
system response time analysis for fixed priority real time 
system is presented in [13]. One of the key property of real 
time system is the Worst Case Response Time (WCRT). To 
analyse this property for real time system is a complex 
phenomenon, as depend upon the varies parameters such as 
the worst execution time, overheads of the systems, and 
blocking times.  The major contribution of this paper is the 
state analysis of the Real Time Operating System (RTOS) 
and to conceptualize the problems related to the response 
time 

Rethinking the data centre networking its architecture, 
network protocols, and resource sharing is discussed in [14]. 
The information technology and enterprise require the 
services based on the cloud, the new era of cloud 
environment is enabled by the large-scale data centres and 
also layout the basic infrastructure to meet the storage and 
other resources. Virtual machines and huge numbers of 
physical servers are the essential components of the cloud 
data centres. The scare resources in such environment is 
network bandwidth, to share the resources between multiple 
tenants in a efficient way is the major concern. In the new era 
of computing the data centres are playing the vital role which 
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leads to more issues related to various aspects and 
challenges. Virtualization technique, good tolerance, low 
latency etc are some of the design issues related to data 
centres. To deliver the services to the end users with peak 
performance and also to provide the service with more 
reliably the data centres pays a vital role. Workload factoring 
and resource sharing via joint vertical and horizontal cloud 
federation networks is presented in [15]. In this approach 
formation of coalition and factors related to workload among 
secondary cloud are analysed. In this work it considers the 
competition and cooperation between the cloud provider in 
the horizontal and vertical cloud federation networks. They 
prosed the game of coalition to study the federation between 
the clouds which are secondary clouds. The proposed work 
by the authors claim that the coalition value does not depend 
not only on the workload factors but also specific structure of 
coalition. They presented formation of coalition and inter 
related work load factors among secondary clouds and 
described regarding the star strategies for different work load 
factors. Based on the result they concluded that no 
cooperation and grand coalition are not stable cooperation 
pattern in the real word. 

Efficient resources sharing in cloud using neural network 
is presented in [16]. The cooperative and collective methods 
are used to provide the service in a collaborative cloud 
computing which is advancement in cloud where resource are 
dispersed globally and belonging to varies organization to 
share the cloud resource. The efficiency of power and 
performance is balanced by the scheduling algorithm based 
on the dynamic priority. Based on the load factor and its 
space the node priority is assigned using the dynamic priority 
scheduling algorithm. Auction Mechanisms toward efficient 
resource sharing for cloudlets in mobile cloud computing is 
discussed in [17]. The shared resources which are hosted in 
the centralized cloud and data centres are remotely place are 
act as the agent among the mobile device and content 
providers. Through wireless local areas has high speed the 
mobile device can access the the high rich resources of a 
cloudlet is basically a cluster of computers. The latency and 
energy consumption of the mobile devices can be reduced by 
clouds by the close proximity. The service provider is act by 
the cloudlets and the devices which are mobile are act as the 
service user. They propose the double auction mechanism 
which cordialness among the service provider and service 
user 

Opportunistic resource sharing in mobile cloud 
computing is discussed in [18]. The cloud computing 
environment is combined with the mobile devices result in a 
mobile cloud computing technology. The storage resource 
and computation resources in the large data centres are 
utilized by the mobile devices to submit the tasks to cloud 
platform. The advancement in the technology has led to 
greater increase in the resources of a mobile devices and at 
the same time the service provider has to increase the 
infrastructure which is usually a more expensive one. 
Advancement in the technology has led to share the resources 
of a mobile devices which are usually not utilized fully. They 

propose the design and concept for resource sharing in a 
mobile device based on the opportunistic contacts. In this 
approach they divided the mobile devices into three segments 
such as super node having the resources of 100 units, 
common node which is having the 20 units and the node 
which is having no resource as the poor node. 

Distributed matching mechanism for resource sharing in 
mobile ad hoc cloud is presented in [19]. The difficulties for 
resource sharing in mobile ad hoc cloud is formulated by the 
author. They propose the fully distribute algorithm which 
solves the problem related to resource sharing. 

Reciprocal resource fairness: towards cooperative 
multiple resource fair sharing in IaaS clouds is discussed in 
[20]. The cloud environment in multi-tenant fair sharing of 
resources problems are consider. To host the the application 
each tenant are having large number of VMs and rent these 
VMs. The pool of resources is formed by the number of 
tenants after forming the pool of resource shared based on the 
opportunities. To enhance the energy efficiency and to 
increase the performance of application the virtualized 
platform shown the significant gains. Considering the pay as 
use model of a cloud possess the significant problems such as 
fairness of economic, incentives during the sharing of 
resources etc.  Such problems are addressed in this scheme 
and proposed a naval resource allocation method to share the 
multiple resources between the multiple tenant in cloud 
platform. This scheme is based on the hierarchical 
mechanism for sharing of resource, one is the weight 
adjustment in a intra tenant and second one is the trading of 
resource in intra-tenant. 

A survey on resource scheduling in vehicular cloud 
network is presented in [21]. The comprehensive survey is 
presented for various work on resource scheduling in VC. In 
VCC based on the demands the vehicle (client) access the 
resources and able to execute the application in the vehicles 
and varies services are provided. By using these resources by 
the vehicle, the VC has much more control for traffic 
management and other application of the VANETs. The 
taxonomy on resource search, allocation of resources in 
vehicular networks are also presented and based on the 
survey conclusion is made that resource scheduling plays the 
important role in VC. From non-pre-emptive to pre-emptive 
Scheduling is presented in [22]. Based on the concept of 
timed automata the possible ways of task are scheduling is 
discussed.  Based on the model set up it is concluded that 
decidability holds the important parameter for both the non-
pre-emptive method as well as the pre-emptive method but 
considering the delay is to be minimum. In this model it is 
also presented the model of the scheduler for single processor 
and also extended for the multiprocessor system. In this 
model task migration is also presented, different piece of task 
may be executed on different processor, if the queue is shared 
it is easy to allow the task migration with a negligible 
penalty. 

An exact and sustainable analysis of non-pre-emptive 
scheduling is discussed in [23]. Due to anomalies exhibition 
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in non-pre-emptive scheduling the challenge arises to analyse 
the non-preceptive scheduling for uniprocessor. Based on the 
parameters such as execution time variation and jitter the 
schedulability analysis is presented for non-pre-emptive jobs. 
The analysis is based on the priority of jobs which are fixed. 
This analysis includes for   both non-work-conserving as well 
as the work-conserving scheduling. This method can be used 
for analysis of task set with 35 tasks. The analysis of 35 tasks 
can be performed with variation in the run time which can be 
less than second to few hours. Timely cloud computing: pre-
emption and waiting is discussed in [24]. The updation in the 
cloud computing environment which is based on the time 
status is explored in this model.  In this scheme the author 
considers a system which consist of a monitor, scheduler, a 
transmitter, cloud computing server and sensor. The major 
objective of this model is to keep update the monitor of the 
system. Using the sensor raw data are extracted and some 
computation are performed on these raw data in the cloud 
server. After the heavy computation in the cloud server the 
updates reached to the monitor. It is the task of the scheduler 
to decide when to acquire the new measurements 

Mobility prediction for efficient resources management in 
vehicular cloud computing is presented in [25]. Due to 
limited resources in individual vehicle it is very difficult to 
compute the complex application, however advances in the 
technology is possible to share the resources nearby vehicle 
and able to provide the complex computation. Job failure and 
VM migration effects are addressed and introduce the noval 
solution for efficient resource management.  Based on the 
output of Artificial Neural Network (ANN) which predicts 
the vehicle mobility, the VC take pre planned the procedure 
which reduces the negative impact. Negative impact Arises in 
VC due to sudden changes the location of the vehicle which 
will cause the significant effect on vehicular cloud 
performance 

Shinjuku: pre-emptive scheduling for μsecond-scale tail 
latency is presented in [26]. Virtualization mechanism is used 
in shinjuku Operating System (OS) which is a single address 
space OS and used for low latency application. This single 
address OS implements the pre-emption at the microsecond 
scale and scheduling policies are based on the centralized 
mechanism. Shinjjuku OS handles both heavy as well as the 
light requests, based on scheduling policies is usually a fast 
switching and usual switching time is 5 μsec. They 
demonstrated significant improvement in the throughput as 
well as the improvement in tail latency in shinjuku OS 
compared to IX OS and ZygOS. The main goal of shinjjuku 
OS is to implement the switching mechanism for user level 
threads based on this switching mechanism and to handle the 
microsecond scale workloads. 

Schedules with a single pre-emption on uniform parallel 
machines is presented in [27]. As in the the case of non-pre-
emption the tasks are proceeded without any interruption, in 
a pre-emptive the processing tasks can be interrupted at any 
time and can be resumed on any machines provided that the 
tasks is not processed simultaneously on two machines at a 

time. The main theme of this scheme is to analyse the 
scheduling problem and objective is how to minimize the 
make span. The scheduling problem is considered form 
parallel machines and all m machines are considered as 
uniform and considering one pre-emption. They compared 
any number of pre-emption with at most one pre-emption and 
analyses the effect of make span for any number of pre-
emption with one pre-emption. 

Pre-emptive re-association scheme for beacon-enabled 
wireless personal area networks is discussed in [28]. Wireless 
personal area networks (WPANs) is distinguished by the 
short range communication. The WPANs which are cluster 
tree based and enabled by beacon various cell changes due to 
the mobility of the node. During the association procedure 
and scanning which are time consuming the end devices are 
unable to receive or transmit the application. The 
performance of WPAN degrades due to mobility of the node. 
Various research are proposed how best the individual 
procedure of re -association and connectivity has to be 
improved. In this work to decrease latency as well as the re-
association frequency to modify the IEEE 802.15.4 re-
association procedure for WPAN which are cluster-tree-
based.  

The systems which are mixed critical real times in such 
system open problems are presented in [29]. The use of non-
pre-emptive scheduling in many systems results in partial 
reduce complexity of the system. By applying this type of 
mechanism, the overheads for context switching are reduced 
and also the mechanism used to share the resources are 
simplified. The major disadvantage to use this mechanism 
causes the threaten in the schedulability. Blocking the tasks 
which are higher priority when lower priority task are 
executing result in critical problems in schedulability. The 
author has addressed the challenges of schedulability. To 
address the challenges two scenarios are considered, for the 
first case all tasks are non-pre-emptive while for second case 
the tasks which are critically high are non-pre-emptive while 
the tasks which are low priority can be pre-empted. 

Learning scheduler parameters for adaptive pre-emption 
is discussed in [30]. The main objective of this work is to 
reduce the number of pre-emption. The module is proposed 
based on the machine learning technique predict the better 
time slice based on the reinforcement learning and static 
knowledge. To make the decisions which is the optimal one, 
the reinforcement agent uses its knowledge. The simulation 
result indicates the time slice based on this technique yields 
the efficient throughput time and saving the CPU cycles. 

Real-time partitioned scheduling in cloud-RAN with hard 
deadline constraint is presented in [31]. To process the 
signals and support simultaneous signals the C-RAN has 
powerful computation for multiple remote head signals. The 
Wi-EDF algorithm is proposed by the author to overcome 
these challenges. The Wi-ED algorithm is also compared 
with LTE-A algorithm and simulation results indicate that 
higher power consumption and higher utilization of the 
resources. A new on-line method for scheduling independent 
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tasks is discussed in [32]. To schedule the concurrent tasks 
on parallel machine efficiently and to find the optimal 
solution is a major concern. The author is analyzed the 
scheduling problems without applying the mechanism of 
preemption. The various independent tasks are submitted to 
multi core parallel machines and some tasks are considered 
as problematic tasks, the tasks which are causing delay to 
other short tasks are considered as the problematic tasks. The 
heavy tasks are detected by the random and deterministic 
approach. 

Scheduling multi-task jobs with extra utility in data 
centres is presented in [33]. The systems such as the cloud 
computing, network communication, distributed computing 
etc require the scheduling of jobs. In this paper the author 
investigates regarding the utility aspects of the job which 
consist of multiple tasks.  They analyse the problem for 
single machine as well as the jobs on the multiple machines. 
They consider the utility of the job as well as the task utility 
simultaneously, and for every job introducing the extra 
utility. 

Distributed node scheduling with adjustable weight factor 
for ad-hoc networks is presented in [34]. The scheduling 
mechanism in mobile communication is based on the 
centralized mechanism whereas the distributed scheduling 
mechanism is required for networks which are ad-hoc. For an 
ad-hoc network distributed scheduling mechanism is 
proposed by the author. For intra-node reallocation as well as 
the inter-node scheme reallocation scheduling scheme is 
proposed. In intra node, based on the traffic load and factors 
based on the quantified weight the slot is reallocated. In inter 
node, between the queues the slots are exchanged based on 
the same importance. In this mechanism the delay and the 
throughput factors for the same weights can be adjusted 
separately. 

Adaptive fault-tolerant scheduling in heterogeneous real-
time systems is presented in [35]. In this scheme the author 
has proposed the algorithm to solve the issue of fault tolerant 
scheduling in heterogeneous real time systems. The number 
of tasks replicas is determined dynamically by the algorithm 
based on the factor of time constrain. The simulation result 
indicate the 26.9 percentage and 30 percentage increase in 
reliability as compared with the present DB-Fault Tolerant 
Scheduling Algorithm (FTSA) and FTSA algorithm. Design 
and implementation of modified fuzzy based CPU scheduling 
algorithm is presented in [36]. Fuzzy logic base scheduling 
scheme is proposed for CPU. The fuzzy logic is an extension 
of two-way logic and can have the value between 0 to 1 and 
is referred as the multi value logic. The proposed algorithm is 
based on the formation of fuzzy rules and based on the 
execution time and priority assigned rules are formed. The 
simulation results are compared with the priority-based 
algorithm. The simulation result indicates the turnaround 
time and average waiting time is better as compared to 
priority-based algorithm 

III. MULTI TASK MANAGEMNT SCHEDULER IN VEHICULAR 

CLOUD NETWORKS 

With the development in VC technology the on-board 
equipment has more capability of processing the task. Task 
scheduling in a computing unit (vehicle) is a recent research 
topic in recent years. In modern ITS such as VCN 
environments to fulfil the vehicle (user) requirements tasks 
intensive computation becomes the essential component. One 
of the challenge in VC is to utilize the on board resources.  In 
most of the real time systems tasks need to be finished within 
the precise time constrain. This also applies to the VCN 
where tasks are to be finished with in the stipulated time 
period otherwise the system miss the priding the services to 
the vehicle. In order to efficiently utilize the computing 
resources is very complicated task in VC. In the proposed 
method we divide the task int two categories such as the local 
task and remote tasks. The higher precedence is given to the 
local task than the remote tasks. The tasks which are related 
to vehicle are considers as the local task and while the 
vehicle making the requests to cloud are considered as the 
remote tasks. In this research we prose the multi task 
management by the scheduler to efficiently utilize the 
resources of the on-board equipment of a computing unit and 
provide the efficient services to the user of the vehicle 

Network environment 

The VCN architecture is as shown in the figure. In tier-1 
vehicles can share the resources by forming the vehicular 
Cloud (VC). The services of the Infrastructure cloud (IC) is 
accessed by the vehicle is in tier-2.  The services of the 
Tradition Cloud (TC) is also accessed by the vehicle is in 
tier-3. The TC has spread geographically areas and has the 
rich resources. In this architecture each vehicle is considered 
as the computing and able to process and executes the tasks 
and utilize the resources of the computing unit (vehicle). 

A. Proposed Work 

The objective of this work is provide the efficient way of 
providing the services to the vehicles. The proposed block 
diagram is as shown in figure 2. The VC is a group of 
autonomous vehicle. The vehicles are the comprehensive 
change in automotive industry result in the present vehicle 
has high-end on-board equipment and high end computing 
capabilities hence these vehicles are refereed as the "moving 
computer". These vehicles have GPS, reviver and transmitter 
and on-board radar system. One of the important 
characteristics of VC is to share the resource. As the mobility 
of nodes is major characteristics of VC which poses 
significant challenge to share the resources. Other challenge 
is the authentication of the vehicle. In certain cases, as some 
vehicle may have the limited resource in VC hence to run the 
application in such scenario the vehicle having sufficient 
resource can share it to vehicle to run the application. As 
each vehicle has its own configuration of processor, memory, 
etc hence it may require for a vehicle to run its application on 
high end vehicle (processor, memory etc). 
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Figure 1 Vehicular Cloud Environment 

The major research of this work is design the scheduler to 
schedule the local and remote task. The scheduler ensures the 
pre-emption of remote tasks and submit the local tasks to the 
system. Examples of local tasks are air-fuel ratio, monitoring 
all the function of the vehicle such as the idle speed control, 
valve timing variations etc. All tasks are given equal 
importance if there is no high priority jobs are there. As in 
the figure 3 the scheduler pre-empts the remote tasks and 
resume and execute the local task and the cloud request are 
consider as the remote tasks. Scheduler send the external 
interrupt whenever local task is ready (as shown inn. The 
proposed method has the disadvantage of overhead. To meet 
the requirements of the vehicle the scheduler has to be 
designed in a proper way. Scheduler agent program running 
on computing engine to handle task scheduling. Scheduler 
plans execution along with local tasks, with latter taking 
higher precedence.  

The VC is the new filed of research area that aims to 
utilize the resources of the computing unit by applying the 
proper scheduling algorithm. The way in which tasks are 
scheduled has profound effect on the performance of the 
system. The tasks scheduling in cloud computing 
environment has been well researched and many algorithms 
has been proposed, where as the task scheduling in a 
computing unit is an research topic in a recent year and the 
way tasks are scheduled has an profound effect on the 
services providing to the user of the vehicle.   If the tasks are 
not scheduled in proper way results in a performance 
degrades or some time catastrophically failure of the system. 
Task scheduling becomes the essential factor for providing 
the better service in VCN environment. We need to design 
the scheduler to appropriate share the resources due to 
different tasks factors and determines which task is to be 
admitted to the system for processing. The tasks scheduling 
in computing unit is the biggest issue because some tasks 

need to be scheduled first and other tasks can wait for a long 
time. Pre- emptive scheduling allows each task to be 
interpreted during the execution and resources are make 
available for other higher tasks.  In this remote task resumes 
when the local tasks finish its execution. The thread can react 
to the local tasks and supervise its processing only.  The 
important aspect is of this scheme is right resource is 
available to handle the task (request) in VCN environment.  
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Figure 3 Context switching 
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Figure4 Threads completes all local tasks 

B. Computational Model 

The following section discuss the recursive procedure 

for pre-emptive scheduling: 

P → be the set of all process at current time t 

Pir→ process with priority I and remaining time t  

I→ set of all priority numbers 

Current scheduled process ()→ CSP is given equation 

by 1 

 

 

Considering the tasks are initiated between the interval 

[0,t], 

the total work is carried by the task is given by the 

equation 2 

 

Heuristic function related to the vehicle request is given 

by equation 

For a given vehicle requests, Vrtc refers the computed 

response, Vrtb denotes the blocking limit for the 

request.  

The scheduler schedule the requests feasibly for set of 

periodic requests satisfies, given by equation 3. 

                 (7)

Algorithm 

Scheduler managing only remote tasks 

Remote tasks: r = 1000, within list R 
    Input: Remote task list R 

    Output: Performance of local task run captured as ε in a 

list of E 

    BEGIN 

    // KEEP RUNNING REMOTE TASK REQUESTS WITH 

NO LOCAL TASK INTEFERENCE (multiple iterations) 

        for (i=0;i<=10; i++) 

Schedule remote task r (of R), r<=1000; 

if E is empty then; 

Initialize E; 

end if 

Collect actual remote task performance data (ε) and update 

repository; 

Update E(ε); 

        end for 

        Analyze E; 

    END 

 

Remote task         Local task       Remote task 

Local Task-1 

Local Task-2 

CPU 

Computin

g Unit of a 

vehicle 

Local-n 

Task-n 
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Sscheduler in hybrid mode: Managing local & remote 

tasks 

Remote tasks: r = 1000, within list R 

    Local tasks: l contained within the list L 

 
    Input: Remote task list R, Varying local task load 

    Output: Performance of local task run captured as ε in a 

list of E 

    BEGIN 

       // KEEP RUNNING REMOTE TASK REQUESTS 

UNDER DIFFERENT LOCAL TASK LOAD 

       for (i=0;i<=10,i++) // COLLECT MUTIPLE SAMPLES 

           for l = multiples of 25 and l <=1000; 

     Schedule remote task r (of R) 

    if E is empty then; 

    Initialize E; 

         end if 

     Collect actual remote task performance data (ε) and 

update repository; 

             Update E(ε); 

             end for 

        end for 

         

        Analyze E; 

    END 

Limitation of the Work 

 Remote tasks has to wait for longer time if more 

number of the local task are executing 

 The proposed method in VCN provides the better 

service at a cost of more overheads 

IV. SIMULATION 

This following section presents simulation setup, 

performance metric and result analysis  

A. Simulation Setup 

The following section discuss the simulation set for the 

proposed work. 

 

 A single computing unit on the vehicle  

  Scheduler agent program running on computing 

engine to handle task scheduling. Scheduler plans 

execution along with local tasks, with latter taking 

higher precedence.  

  Scheduler agent has a thread to capture resource 

utilization and log it to a file on the engine 

 Remote task load: 1000 remote tasks per second. 

These tasks were requested to simulate cloud 

requests. 

  Simulation is set up to test different load conditions 

are: 

Local Tasks 

  25 tasks per second  

 100 local tasks per second  

 250 local tasks per second  

 500 local tasks per second  

  1000 local tasks per second  

B. Performance Metric 

Some of the performance metrics evaluated are response 

time, CPU utilization, CPU overhead etc. 

 Response Time: Time taken to execute the remote 

tasks. It is expressed in msec. 

 CPU utilization: task is scheduled to run on a CPU 

core. CPU Utilization is the part of CPU used during 

the execution of task(s). It is expressed in terms of 

percentage 

 CPU overhead: It is expressed in percentage. More 

the context switches more the CPU overhead. 

C. Result Analysis 

The following section discuss the result obtained during 
the simulation process. The simulation are performed using 
the JAVA programming 

As shown in figure 5 the average time taken for the 
remote tasks. As scheduler has to plan both the local tasks as 
well as the remote tasks. The higher precedence is given to 
local tasks. When the computing unit is executing the remote 
tasks, if it gets the local tasks it pre-empts the remote tasks. 
From the simulation result, we can conclude that the more the 
number of local tasks interference the higher the time for 
remote tasks execution. 

 

Figure 5. Response Time Vs No. of Local Tasks 

 
As observed from the graph, when CPU is loaded with 

the maximum number task it gets the saturation hence the 
usage of CPU remains the constant as shown in figure 6 
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Figure 6 CPU utilization Vs No of Local Tasks 

 
Figure 7 depicts the CPU overhead. The CPU overhead is 

the difference of how much resources the scheduler 
consumes when it doing pre-emptive task management and in 
normal scenario when it does not have to do all the tasks 
management. The CPU overhead increases with the context 
switching. 

 

 

Figure 7 CPU overhead Vs No. of Local tasks 

Simulation result for the shared memory usage is shown 
in figure 8. Shared memory usage - memory stores context of 
a process (like RAM). When more local tasks interrupt 
remote running process, memory usage increases due to lot 
of context storing. 

 

Figure 8 Increase in share memory usage Vs No.of Local Tasks 

As observed from the graph (figure 9), the average failure 
rate of remote tasks starts going up as more local tasks start 
interrupting them. But failures are overcome by retrying  

 

 

Figure 9 Avg. failure of remote task Vs No. of Local Tasks 

Simulation results for average response time for pre-
emptive and non-pre-emptive scheduling is shown in figure 
10. As non premptive scheduling does not pre-empts the 
remote tasks the response time to execute the remote tasks is 
less compared to pre-emptive scheduling. As more context 
switching happens in pre-emptive scheduling the response 
time for remote tasks increases with the increase in number 
of interferences of the local tasks.  
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Figure 10 Avg Response time Vs. No of Local Tasks 

Average CPU for pre-emptive and non-pre-emptive 
scheduling is as shown in figure 11. CPU utilization is less in 
non-pre-emptive scheduling as compared to pre-emptive 
scheduling 

 

 

Figure 11 Avg. CPU utilization Vs No. of Local Tasks 

Computing engine performance varies on load conditions 
and number of times it has to context switch between tasks. 
Spikes in resource utilization can be noticed, indicating 
higher overhead. However, this cost comes with flexibility of 
handling remote tasks when computing engine is free, even 
for a short duration. Thus, sharing resources in the pool. 
When the computing engine is idling (not handling any local 
tasks), it can be utilized in full capacity as a shared resource 
for remote tasks. 

The CPU overhead also increases in pre-emptive 
scheduling compared to non-pre-emptive scheduling. As we 
can observe that pre-emptive scheduling adds significant 
CPU overhead compared to non-pre-emptive scheduling. 

 

Figure 12 CPU overhead Vs No. of Local Tasks 

 

Figure 13 Increase in memory usage Vs No of Local Tasks 

As observed from the figure 14 average failure rate is 
almost negligible in non-pre-emptive scheduling 
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Figure 14 Avg failure rate Vs. No of Local Taks 

V. CONCLUSION 

The major concern in VCN environment is provide the 
services in a appropriate time. The major research work is to 
simulate the scheduler and to execute the tasks based on the 
priority. The tasks which are related to the vehicle functions 
are consider as the local tasks and higher precedence are 
given to the local tasks. We simulated the various parameters 
such as the response time for remote tasks, CPU utilization, 
CPU overhead, average failure rate, increase in memory 
usage for pre-emptive scheduling and compare with the non-
pre-emptive scheduling. From the simulation result we can 
conclude the pre-emptive scheduling approach provide the 
better services to the user of the vehicle in VCN 
environment. Future extension of is to be: As in this proposed 
work we are considering the single computing unit to process 
the task, if the computing has limited resource the task can be 
executed on the high-end computing unit in the VC by 
sharing the resources. 
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