International Journal of Research Publication and Reviews, Vol 3, no 4, pp 191-197, April 2022

International Journal of Research Publication and Reviews

Journal homepage: www.ijrpr.com ISSN 2582-7421

WWW.IJRPR.COM

Online Platform for Coding Exams and Interviews

Prof.Smita Deshmukh?®, Dimple Sarode?, Shraddha Sonare®, Shweta Yadav’

234pepartment of Information Technology, Terna Engineering College, Nerul Navi Mumbai, India

ABSTRACT

In current times online technical interview websites have emerged such as Hacker rank Online Hiring, Interviewing.io and many more which allow users to
evaluate dynamic code execution in the browser. These websites provide recruiters to hire programmers and rank them on their skills. Video conferencing
applications are the new means of communication in today’s world for attending interviews, classes, meetings, and gatherings. Coding evaluation platforms help
to assess programming skills properly, and provide an authentic programming environment in which you can develop and test code. An automatic evaluation
system gives a boundless relief for the examiners, and thus, it raises the objectivity, quality and speed of the assessment and gives the feedback to the students in
time. The first automatic grading of programming submission was mentioned in the year 1965. Ultimately, the main goal of this project is for it to be a web
application used in academic environments supporting different programming languages with the possibility of offering interviewers the ability to create
evaluations and evaluate exams.
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1.INTRODUCTION

Interviewers need to define certain parameters for a job role aligned to the business objectives for consistent and effective interviews. They are mostly
required competencies for the job role for which the candidate is chosen. Online interviews are also substantially more realistic than a traditional pen
and paper, whiteboard coding interview approach.

Our system is one such where all users will be able to evaluate code using an online ide and check their code. The system can compile code and test it
against set of test cases. Thereafter, the submitted code is executed with constraints such as time limit, memory limit and security constraints. The
output obtained is captured by the system in order to compare it with the expected output..

LITERATURESURVEY

We have surveyed the existing systems and have observed that they are well known for their variety of questions divided in numerous categories, a
scalable judging system and good user interface along with discussion forums on each question.

Some of these systems support more than the common programming languages like C, C++,Java, Python. Some of these are modern systems like
WorkAt Tech, Interview Bit,Code Wars and Hacker Rank.

We looked into many automated online coding platforms that assess code and give instantaneous results which was a difficult task to achieve.
1)Problem Management:

One of the main functionalities of the system are the exams attached to various programming languages for testing candidates coding skills before the
interview.

2)Containers Management:

As the system will give access to users for submitting their code it becomes important that no code of two people maliciously affects the others. For this
purpose, the containers are managed as such that they are isolated. Hence containerizing each candidate's run code is a critical part of the application.
DOCKER CONTAINER IN ONLINE JUDGE

Virtualization is a core technology of cloud computing. It is segregating of a single physical server into multiple virtual machines. Once the server is
divided, each logical server works like a physical server and can run an operating system within it and applications individually.

Docker assists in building and deploying of containers inside of which one can bundle applications and services. These containers are lofted from
images and can haveorchestration of activities. Images can be thought of as the building or packaged part of Docker and the containers as the runnable
or execution aspect of Docker. A Docker container is: An execution environment which works on a set of commands. Docker uses the concept of the
isolated shipping of containers, to transport software. Each of this container contains a software image. The image grantsa set of commands to be
operated. For example, a container can be built, initialized, shut down, restarted, and demolished. Similar to a shipping crate, it is impetuous about the
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constituents of the container when doing these tasks; for example, whether a container is a web  server like nginx, a database server like postgres, or
any other serverwhich is why each and every container is loaded the same.[4]
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As an insubstantial computerized automation, manyvirtualized runtime environments can be run on a particular system alongwith themodification of
stacks. Then various execution environment for the language to be compiled and can be built in each of these solitary containers.

Thus, in the judging systems, the candidate’sprogram can be submitted to theanalogous Containers for testing in disparate environments. Additionally,
the end result is recurred to the user immediately. Lastly, the container can be demolished after it has done the execution.[6]

PROPOSED SYSTEM

The proposed system should meet the following requirements:

1] Candidate Authentication: Candidate can login to their account to see their profile.

2] Candidate Profile Management:A candidate can also view the exams given and exam scores.

3] Coding Examination:Candidate gives the exam and submits the exam. The code of the candidate will be written in a database that will be processed
by docker platform.

4] Join Interview:Candidate can join interview only if he/she passes all set test cases by the Examiner.
INTERVIEWER(EXAMINER)

5]Examiner Authentication:Examiner is authenticated and then can view the homepage. Examiner can add/delete exams

6] Test Case Evaluation:Test Cases will be run in docker containers which will be the runnable instances of the image. Examiner can also view the
score of each candidate.

7] Create Room:Examiner will create room for candidate and candidate will login using username.This is possible using WebRTC that is a
culmination of standards, protocols, and JavaScript APIs, the whole of whichmakes peer-to-peer audio, video, and data sharing between browsers
possible.

We have proposed a system which will judge submitted code using and allow interviewers to conduct interviews for only those who pass the coding
exam. The system consists of two users, namely an interviewer, and a candidate who appears for the exam.

Once the candidate passes all test cases of an exam the interviewer can see the submitted code and be able to invite the candidate. The interviewer can
call the candidate from their profile using their name and connect with ease.

Coding Test Case
Examination Evaluation
Candidate Examiner
Authentication . Authentication
Join Room 4| Create Room
Live Interview

Fig 2. Block diagram of the system
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The following will further describe the functionalities of the prototype system developed:
A.Candidate’s profile

The system allows students to create an account on the platform. After registration, the candidate can login to the system using his password. After
logging in, candidates will see the exams page with a list of exams to choose from. The candidate can move to the code submission page and submit the
program’s solutionusing the compiler for evaluation. The results of the same will be visible to the candidate through their profile. The candidate can
also edit their profile.

B. Interviewer’s Profile

The interviewer has to create an account first through signup, and then they can login to the interviewer’s profile. Interviewers can add the questions
along with a solution for the question. Interviewer can view the submissions done by the candidate. Also, they can invite those candidates who passed
the question with all test cases.

C. Coding Examination

The coding platform consists of questions based on the difficulty level that the candidate can attempt. A candidate can take any number of exams.

D. Test Case Evaluation

The Interviewer will add one or more test cases to the exam. Each test case will have weightage and if the candidate passes specified test cases, then the
score will be calculated.

METHODOLOGY

The application has been built using Laravel framework, which is a popular PHP web development framework with versatile features like pagination
and fast routing.
For storing exam questions,submissions and test cases MySQL database has been used.

{

( EXAMS
USER SUBMISSIONS

PK Exam_ID INT(L1)
PK [ User D INTCLT) PK | Submission_ID INT(D) m | itenviewer 10 )
PK | Usemame | vARCHAR(zSS) g FK User_ID INT(L) }f’ﬁ e VARCHAR(Z5S)
PK Emal | VARCHAR(z55) K Exam_ID INT()
Description TEXT
password | VARCHAR(255) Submission_time | DATETIME ot VARCHAR(Z5S)
score oAt Time DATETIME
Difficuy_level | VARCHAR(255) ity level VARCHAR(258)
NTE) Submitted TINYINT(1) Language VARCHAR(255)
Interviewer_D INT(11)
[ SUBMISSION_TEST CASE [ TEST CASE
FK | Test_Case ID INT(1) PK | Test Case 1D | INT(11)
| submission_iD INT(Y i FK | Exam_D INT(1)
Pass TINVINT(L) Input VARCHAR(255)
output BLOB Weightage FLOAT
Total_Score Foar | L Test_Program

Fig 3. Data Model
The submission is evaluated against test cases added by the interviewer and are subsequently stored in the Submissiontest case table for calculating the
score of the number of test cases passed. Each test case has a weightage on which the total score gets calculated.

l. RESULTS
The following are the screenshots of implementation

LOGIN REGISTER

Just Believe In Yourself..!

The login page of our application
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[ oo [EEECHTSER

Croato a now account..! [IZSISIY

The signup page of our application

L0GIN REGISTER

REGISTER

Username.
Email address

Password
Aku% have an account..?

After successful login the homepage will appear to the candidate for starting the exam

HOME EXAM INTERVIEW CONTACT  ABOUT noor  Logout
us us

HOME EXAM INTERVIEW CONTACT  ABOUT noor  Logout

Questions Difficulty Status

Write a progs iplicati Easy @
Write a program to find square root of a number. Easy
Write a progs . Medium
Write a program to Check whether a year is leap year or not. Medium
Write a progs ip i Hard \E'
Write a progs Hard @

The compiler which works on docker to submit code

Output :

Video meeting where the candidate is interviewed
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HOME EXAM  INTERVIEW CONTACT  ABOUT noor  Logout

us us

Interview

WebRTC Video Demo.
Please sign in

FUTURE SCOPE

We can improve this application by adding more languages,also providing some sample exams like multiple choice questions, pseudocode and some
other functionalities like screen sharing in the interview section.

CONCLUSION

Our application provides an automated testing and evaluation environment for all Candidates appearing for the interview. We have successfully
developed all the required functionalities for authentication, administration and video interviewing of candidates.The scoring of code submission is
automated which helps interviewers effectively hire candidates based on their coding skills.

ACKNOWLEDGMENT

This research work is the cumulative result of efforts put in by the team members. We would like to express our sincere gratitude towards our guide,
Prof. Smita Deshmukh(Associate Professor, Information Technology Engineering at Terna Engineering College) for guiding us throughout the project
and helping us sail through the research work.

REFERENCES

[1] Pratik Saraf, Shankar Ramesh,Sachin Patel,” Automatic Evaluation System for Student Code”, (IJCSIT) International Journal of Computer Science
and Information Technologies, Vol. 6 (2) , 2015, 1869-1871

[2] I. Mekterovic, L. Brkic, B. Milasinovic and M. Baranovic, “Building a comprehensive automated programming assessment system", IEEE Access,
vol. 8, pp. 81 154-81 172, 2020.

[3] Semen V. Teploukhov, Alexander A.Chernenko and Antonida A.Weber, “Online Judge Information System Modernization”,IEEEAccess,vol.
2914,2021

[4] The Docker Book James Turnbull March 11, 2017 Version: v17.03.0 (38f1319)

[5] J. S. N. Spandana, K. Srividhyasaradha, G. Subasri and P. Vasuki, "Automatic Code Evaluation System," IEEE 2018 International Conference on
Computer, Communication, and Signal Processing (ICCCSP), 2018, pp. 1-5

[6] Han Yibo, Zheng Zhang, Bo Yuan, Haixia Bi, Mohammad Nasir Shahzad, Lu Liu. "An Experimental Online Judge System Based on Docker
Container for Learning and Teaching Assistance" ,2019,

[7] WarangkhanaKimpan, TheerasakMeebunrot, BusayaSricharoen,” Online Code Editor on Private Cloud Computing “,IEEE Access,vol 978-1-4673-
5324-3,2014,pp. 31-36

[8] Huaying Xue, Yuan Zhang,” A WebRTC-Based Video Conferencing System with Screen Sharing”, IEEE International Conference on Computer
and Communications, 2016, pp. 485-489

[9] K. I. ZinnahApu, N. Mahmud, F. Hasan and S. H. Sagar, "P2P video conferencing system based onWebRTC,"2017 International Conference on
Electrical, Computer and Communication Engineering (ECCE), 2017, pp. 557-561

[10] J. Caiko, A. Patlins, A. Nurlan and V. Protsenko, "Video-conference Communication Platform Based on WebRTC Online meetings," 2020 IEEE
61th International Scientific Conference on Power and Electrical Engineering of Riga Technical University (RTUCON), 2020, pp. 1-6

[11] Iffath, F.; Kayes, A.S.M.; Rahman, M.T.; Ferdows, J.; Arefin, M.S.; Hossain, M.S. “Online Judging Platform Utilizing Dynamic Plagiarism
Detection Facilities”. IEEE Access ,2021, 10, 47

[12] Mekterovic, Igor & Brkic, Ljiljana &Milasinovic, Boris & Baranovic, Mirta. (2020). “Building a Comprehensive Automated Programming
Assessment System”. IEEE Access,Vol 4,2016,pp 1-1

[13] Pham, M. T., Nguyen, T. B.: The DOMJudge Based Online Judge System with Plagiarism Detection, 2019 IEEE-RIVF International Conference
on Computing and Communication Technologies (RIVF), Danang, Vietnam, pp. 1-6. (2019)



International Journal of Research Publication and Reviews, Vol 3, no 2, pp 191-197, February 2022 196

[14] W. Felter, A. Ferreira, R. Rajamony and J. Rubio, "An updated performance comparison of virtual machines and Linux containers," 2015 IEEE
International Symposium on Performance Analysis of Systems and Software (ISPASS), 2015, pp. 171-172

[15] Bohdan V. Hrebeniuk, Olena H. Rybalchenko,” Development of an automated system for conducting, checking and evaluating programming
competitions”,IEEEAccess,vol. 2832,2020



International Journal of Research Publication and Reviews, Vol 3, no 2, pp 191-197, February 2022 197




