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ABSTRACT 
Over the last few years, Cloud has gradually earned the reputation of being the holy grail of application 
delivery. Anyone who enters the cloud today would find it tough to choose between the plurality of cloud 
service providers and face the issue of lock-in.Virtualization based on containers improves the performance and 
reliability in contrast with traditional hypervisors, since additional resources are removed for operating system.  
The virtualization based on container fits in a situation where a single operating system is required.It is better to 
deploy the applications on redundant infrastructure across several zones and spread the workload using load 
balancing option to secure cloud services against failures and natural disasters. Kubernetes is an open source 
framework that helps in deployment, maintenance and scaling of container based applications across a host 
cluster.  
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INTRODUCTION 

Cloud computing is a digital model that develops and makes the use of IT simpler for customers every day. It 
provides consumers streamlined applications remotely and in a way that can be accessed on a daily basis. This 
software can be accessed by as many people as allowed within an entity without having to bother with the 
maintenance of such an application. It also offers a platform for developing and installing user applications like 
their storage space and database without disrupting the operating system underlying it. 

Additionally, having the option of scaling from a huge number of machines (may be thousands of 
machines) requires considerable complexity in handling distribution, maintaining, power, scaling and whatever 
can be hinted by dealing with complex systems. 

Cloud computing offers a simple response to the agility criterion. IT organizations can now concentrate 
on adding market value to their goods, without contemplating selling and maintaining hardware. It is reasonable 
to believe that certain cloud-based businesses, such as Amazon, are hosting data centers with more than 50,000 
servers per region of availability with more than one center per zone. 

It is therefore of paramount importance for the servers of an organization to have their systems 
mounted, configured and operated as quickly as possible and as reliably as possible to help minimize cost. It 
translates into the automatic setup and delivery. 

 Container technology is an operating system level virtualization technology, which can provide 
different file systems, network, process and space (memory) for each running server without changing the 
operating environment of the host. 

Container network, as an essential entity of container technology, resolves the question of contact 
between containers where container isolation is ensured. Furthermore, failure to transmit the dignity of the 
operating system makes the container lighter and quicker than the virtual machine that meets cloud data center 
requirements. 
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OBJECTIVES 
The objective of this project is to evaluate the integration of an application to a cloud environment i.e., 
Kubernetes, to establish a migration plan for it, to identify Key Performance Parameters (KPIs) and to monitor 
its performance post deployment. 

METHODOLOGY 
The approach is the suggested workflow to achieve all project work objectives as shown in figure 1. First, build 
the application's docker image via its docker-file. This image is built basically from the instructions for a 
complete and executable version of an application that is based on the host OS kernel. This application image is 
pushed through to a public repository built on a Docker Hub account. Then the image setup container must run 
and run locally. Build the cluster to run the picture of the container, as it is stored in the repository. Create 
deployment of YAML file of the application on Kubernetes environment along with updated version and scale it 
using replica parameter in YAML file. The scaling will allow more instances of the application to run 
simultaneously and hence will run more efficiently. In the end the application performance is tested using 
JMeter tool.  

 

 
Figure 1  Flowchart for Deployment 

 
 
 

RESULTS AND DISCUSSION 
 
First, installation and setup of Docker is required. Then docker image of the application is uploaded to Docker 
Hub by following steps: 
 Orientation and Setup: Use docker run hello-world command to test the installation as shown in figure 

2. 
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Figure 2  Setup 

 Build the Docker Image: Clone a github project using this command: 
    git clone https://github.com/dockersamples/node-bulletin-board 
  cd node-bulletin-board/bulletin-board-app 

 
Build and test the docker image as shown in figure 3. 

             
Figure 3 Build and test Image 
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The Docker-file for the bulletin board app is shown in the figure 4. 
 

 
Figure 4 Bulletin-board-app Docker-file 

 
 
Use docker ps -a command to list all the docker images as shown in figure 5. 
 

 
Figure 5 Docker Images 

 
Upload Image to Docker Hub: Create an account on Docker Hub and create a public Repository as 
shown in figure 6. 
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Figure 6 Docker Hub Repository 

 
 

Push the image to repository as shown in the figure 7. 
 

 
Figure 7 Docker Image in repository 
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Run the Application on Kubernetes 
Start the Kubernetes cluster and check version as shown in figure 8. 
            

 
Figure 8 Minikube - Cluster 

 
Create deployment for deployment.yaml file and verify the description as shown in figure 9. 
 

 
Figure 9 Deployment 
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Update the deployment with different docker image version by creating new .yaml file as shown in figure 10 
  

 
Figure 10 Deployment-update 

 
Scale the application by changing the no. of replicas in the deployment-scale.yaml file as shown in figure 11. 
 

 
Figure 11 Deployment-scale 
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Application Performance Testing using JMeter 
 
JMeter is used to test the performance of application when subjected to increase in Query-per-second (QPS). It 
will show all the necessary parameters required to analyze the performance of the web application. 
Firstly, we add Blazemeter extension to browser and start recording as shown in figure 12. As the application 
loads, it creates a .jmx file which records all the paramters. 
 

 
Figure 12 Blazemeter 

 
Give a name to the project and click on Save in project to save the file. 
Then, open Apache JMeter and open that .jmx file and add different parameter to be tested as shown in figure 13 
 

 
Figure 13 JMeter Listeners 
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Go to Thread Groups and change the no. of users accordingly as shown in figure 14. Make sure it’s a gradual 
increase or else if a high no. is given the test fails. As the website crashes due to excessive load. 

 
Figure 14 JMeter Thread Groups 

 
Then Click on run and check the results obtained in Aggregate Report as shown in Figure 15. 
 

 
Figure 15 JMeter Aggregate Report 
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Similarly run the simulation for different no. of users a note down the required parameters as shown in table1. 
No. of Users Avg. Response time 

(ms) 
Throughput Received KB/s 

5 5723 38.9/min 33.57 
10 6583 58.4/min 50.38 
15 23573 31.1/min 12.99 
20 54571 12.3/min 8.58 

Table 1 

Container-based infrastructures and microservices provide a software delivery frontier, generating tremendous 
opportunities for companies pursuing massively scalable, mobile, and distributed applications. They have 
recently began standardizing on Kubernetes as a single target architecture, creating incentives for aligning 
DevOps activities around a common target for deployment. 

Kubernetes is a software, which is open source, that allows containerized systems to be deployed, 
scaled, and managed. As an orchestrator, it handles the function of scheduling containers on a cluster, and also 
manages the workloads to ensure they run as expected. Because Kubernetes was developed from the outset with 
the concept of working together software development and operations, operational tasks are an integral 
component of Kubernetes architecture and design, and how they are performed. In Kubernetes virtually all uses 
declarative constructs that explain how applications are designed, how they communicate and how they are 
managed. 

For JMeter, UI listeners are perfect to debug / check with. Don't plan to touch large loads (> = users of 
500 competitors), use them very sparingly. With very light loads, these listeners are configured to get metrics 
quickly when load tests are running within JMeter UI (<= 50 users participating). They may even be used for 
moderate load (100-300 concurrent users), but it is not expected to run distributed JMeter testing with JMeter 
UI. That's not the purpose. By default, Remember JMeter is set to 512 MB heap memory which is fairly low, 
while it will increase the memory allocated for JMeter, it feels water coping out of a boat that no longer floats. 
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CONCLUSION 
With advancing cloud-technology, cloud services provided by public providers are becoming even more 
influential, guiding the cloud services ecosystem. Cloud infrastructure services are attractive in part because 
they allow customers to acquire and release on-demand infrastructure resources for applications as a response to 
load surges. The automated, efficient deployment of software is vital for the modern cloud providers nowadays. 

Containers provide a framework for increasing performance by passing binaries to the operating 
system. This way helps to increase the host capacity and encourages patch management as there are less 
patching operating systems. A container keeps configuration file and its binaries for the application and stores 
the OS elements that are modified by the application. 

Container-based technologies such as Docker allow micro-services hosting on Cloud infrastructures. 
These allow for bundling of applications and data in a way that enables their easy deployment and subsequent 
use. Docker is only one of many such solutions brought forward. 
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