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Abstract— Resources are not only shared by multiple users, 

but are also dynamically re-allocated among containers on 

demand. Therefore, effective job scheduling, load balancing 

and resource allocation   become critical to ensure the 

scalability and high availability of a virtualization computing 

environment. Experiments on a low-cost and resource 

constrained platform showed that our framework provides 

superior performance than existing container deployment 

policies. We present the approaches to build containerized 

test environment and validates the effectiveness of the 

resource allocation policies by running sample use cases. 

Therefore, effective job scheduling, load balancing and 

resource allocation become critical to ensure the scalability 

and high availability of a virtualization computing 

environment. 
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I. INTRODUCTION 

In recent years, lighter-weight virtualization solutions have 

begun to emerge as an alternative to virtual machines. 

Because these solutions are still in their infancy, however, 

several research questions remain open in terms of how to 

effectively manage computing resources. One important 

problem is the management of resources in the event of 

virtualization [1]. For some applications, over utilization can 

severely affect performance. We provide a solution to this 

problem by extending the concept of time slicing to the level 

of virtualization container. Through this approach we can 

control and mitigate some of the more detrimental 

performance effects oversubscription. Containers will play a 

crucial role in Cloud Computing [5]. Some of the manual 

labor of some hardware setup for the Developer is reduced. 

Data Intensive computing job where data parallel       

approach to process large volumes of data typically terabytes 

or petabytes in size and typically referred to as big data. To 

utilize minimum amount of CPU resources for CPU for faster 

computing speed. 

II. RELATED WORK 

It help researchers identify a suitable approach for modeling, 

simulation or prototype implementation on which they can 

develop and evaluate their technical solutions. 

DOCKER extends LXC [5] with a kernel-and 

application-level API that together run processes in isolation: 

CPU, memory, I/O, network, and so on Kubernetes is a 

production-ready, open source platform designed with 

Google’s accumulated experience in container orchestration, 

combined with best-of-breed ideas from the community. 

The concurrent jobs are scheduled in the context of 

containerized workload dispatch. Requests are initiated from 

the client points for computing capacities, the computing 

servers pull the related container images from the image 

registry and launch containers to handle the received requests 

[2]. 

We extract fuzzy rules from QoS data and employs 

the ADP method to parameter   learning of the fuzzy rules. 

Results on a large-scale QoS service data set verify the 

prediction accuracy of our proposed approach [1]. 

Two-tiered approach (i.e., at both the cluster and 

node levels) that extends DOCKER and DOCKER Swarm, 

making both capable of monitoring and controlling the I/O of 

DOCKERs containers. 

Micro-services architecture approach also introduce 

a lot of new complexity and requires application developers 

a certain level of maturity in order to confidently apply the 

architectural style. 

III. DYNAMIC LOAD BALANCING 

 
Fig. 1: Architecture of Dynamic Load Balancing System 

A. Monitoring 

The DOCKER server is in working mode                                                  

where the container is monitored. Containers are monitored 

for their total memory usage, CPU usage. We get memory 

related information from /proc/meminfo and compute 

memory usage. Monitoring is done after every 2 minutes. 

Stats command is used to monitor containers. 

B. Load Balancing 

The load balancing is done in two or more working container 

by means of fuzzy logic system. After monitoring it checks if 

there is load on any container. For that it compares the 

memory usage with some threshold value. If I exceeds the 

threshold value then there is load on the container. 

C. Resource Allocation 

The resources are managed from taking usage of the CPU 

RAM, memory usage and container parameters. If there is 

load on any of the container it upscale that container i.e it adds 

new container of same size of that loaded container and 

distribute the load among two or more containers. 

1) Hardware Specification 

 4 GB Ram 
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 Quad core CPU 

 40gb HDD 

 Online Server. 

 100 MBPS Bandwidth 

 Linux (UBUNTU 16.04 LTS) 

2) Software Specification 

 DOCKER 

 Containers 

 Python/shell script 

IV. ALGORITHM 

Input: set of container images: I={IA,IB,....},Container 

information 

Output: scheduled containers details 

Algorithm: 

For container C: in C 

1) Loads the minimum requirements of container cc from 

its configuration file:Rc={Rcpu,Rmem,Rdsk} 

2) Loads the corresponding FIS according to the specific 

type of container C: 

FISC={computing-intensive,I/O-intensive,....} 

3) Load the resources of the current more, 

Vi={Vcpu,Vmem,Vdsk} 

4) If capacity of the App is more increase the container size. 

5) else decrease or keep it as it is. 

6) Vi=Ci+Ci+1+C+2+...CN 

Vi!>Ci+Ci+1+C+2+...CN 

V. CONCLUSION 

 In this paper we have used fuzzy logic to dynamically 

allocate resources to the new container. 

 A container will be created to scale any application 

running on the container which is getting overloaded. 

 Our algorithm is for single node/server however, the 

containers can be deployed on a cluster. 

 Fuzziness of algorithm helps to achieve stability in terms 

of up-scaling or down-scaling the containers. 

 Our testing shows that the container based applications 

perform better than virtual machine environment. 
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