ISSN-2347-2227

Volume 12. No. 3 E-ISSN-2347-6141
Subscribers copy

December 2024 Not for sale

® o
l—manager

—_—

Publications




ﬁ

® ISSN: 2347-2227
-maﬂager Volume 12. No. 3
— December 2024

Publications

i-manager’s

Journal on Computer Science

About the Journal

i-manager's Journal on Computer Science deals with all aspects of computer science and contributes theoretical results and offers a compilation
of high quality articles fo encompass a wide spectrum of advancements in the actively developed domain. i-manager's Journal on Computer
Science covers a great deal of what has been done in the field recently and intends fo bring fogether the most recent advances and applications
in all branches of the academic computer science community with new knowledge and technology for the benefit of students, professionals and
industrial practitioners.

i-manager's Journal on Computer Science is presently in its 12" Year. The first issue was launched in 2013,

i-manager's Journal on Computer Science is published by i-mnanager Publications, one of India's leading Academic Journal Publisher, publishing
49 Academic Journals in diverse fields of Engineering, Education, Management and Science.

Why Publish with us

i-manager Publications currently publishes academic Journals in EQucation, Engineering, Scientific and Management streams. All of i-manager's
Journals are supported by highly qualified Editorial Board members who help in presenting high quality content issue after issue. We follow stringent
Double Blind Peer Review process fo maintain the high quality of our Journals. Our Journals target both Indian as well as Infernational researchers
and serve as a medium for knowledge tfransfer between the developed and developing countries. The Journals have a good mix of International
and Indian academic contributions, with the peer-review committee set up with International EQucarors.

Submission Procedure

First fime authors are requested to register themselves on the registration page in the website. Once registered, authors can submit and know the
status of their papers.

Researchers and practitioners are expected to submit on or before the stipulated deadline. Authors of accepted proposals will be notified before
the stipulated deadline about the status of their proposals. All submitted articles in full text are expected to be submitted before the stipulated
deadline.

Review Procedure

All submissions will undergo an abstract review and a double blind review on the full papers.

The abstracts would be reviewed initially and the acceptance and rejection of the abstracts would be notified to the corresponding authors. Once
the authors submit the full papers in accordance fo the suggestions in the abstract review report, the papers would be forwarded for double-blind
review by the review panel. The final selection of the papers would be based on the report of the review panel members, and the approval of the
Ediitor-in-Chief.

Format for Citing Papers

Author surname, initials (s.) (2024). Title of paper. i-manager's Journal on Computer Science, 12(3), xx-xx.

Copyright

Copyright © i-manager Publications 2024. All rights reserved. No part of this Journal may be reproduced in any form without permission in writing
from the publisher.

Contact e-mails

edifor@imanagerjournals.com
submissions@imanagerpublications.com

© i-manager Publications 2024. All rights reserved. No part of this Journal may be reproduced in any form without permission in wrifing from the
publisher. Feedback can be mailed fo info@imanagerpublications.com



ﬁ ®
-manager

/_\
Publications

ISSN: 2347-2227
Volume 12. No. 3
December 2024

i-manager’s
Journal on Computer Science

Editor-in-Chief

Dr. Kamal Kumar Mehta

Professor and Head of Computer Engineering,
MPSTME NMIMS, Shirpur,
Maharashtra, India.

EDITORIAL COMMITTEE

Dr. Bangole Narendra
Kumar Rao

Professor,

Head, Chairman Board of Studies,
Department of Computer Science and
System Engineering, Sree Vidyanikethan
Engineering College (Autonomous),
Tirupati, Andhra Pradesh.

Dr. Dharmaiah Professor, Department of Computer

Devarapalli Science Engineering,
Shri Vishnu Engineering College for

Women, Vishnupur, Bhimavaram,

Andhra Pradesh, India.

Dr. Sujni Paul Assistant Professor,

Computer Information Science,

Higher Colleges of Technology,

Dubai Men's Campus, Dubai.

Dr. Indraneel Sreeram Professor,
Department of Computer Science
Engineering,

St. Anns College of Engineering &
Technology, Chirala,

Andhra Pradesh, India.

Dr. Smita Selot Professor and Head,
Department of Computer Science and
Engineering,

Shri Shankaracharya College of
Engineering and Technology,

Bhilai, India.

Dr. Sripada Rama Sree Professor in CSE & Dean(Academics),
Aditya Engineering College (AEC),
Surampalem, East Godavari District,
Andhra Pradesh, India.

Mr. Anshul Tripathi Department of Computer Science and
Engineering,

University Institute of Technology, RGPV,
Bhopal (M.R), India.

Prof. Ankur Singh Bist Assistant Professor, KIET,
Ghaziabad, Uttar Pradesh, India.

Dr. Brijlendra Gupta Associate Professor & HOD,
Department of Computer Science
Engineering,

Siddhant College of Engineering,
Pune, Maharashtra, India.

Dr. Shoba Bindu C. Associate Professor,
Department of Computer Science,
JNTUA College of Engineering,
Ananthapuramu, India.

Associate Professor,

Department of Computer Science and
Engineering,

Kamla Nehru Institute of Technology,
Sultanpur, India.

Dr. Anil Kumar Malviya

Dr. Bhupesh Kumar Assistant Professor (Senior Scale),

Dewangan University of Petfroleum and Energy
Studies, Dehradun, Uttarakhand, India.

Dr. M. Ramakrishna Murty Professor,
Department of Computer Science &

Engineering,

Anil Neerukonda Institute of Technology
and Sciences (ANITS),
Visakhapatnam, Andhra Pradesh, India.

Dean — Center for Online
Programs & Professor,
Department of Computer Applications,
Dr. M. G. R. Educational and Research
Institute, Chennai, Tamil Nadu, India.

Dr. S. Nirmala Sugirtha Raijini

Dr. Uppe Nandii Professor & HOD, Department of
Computer Science & Engineering,
Avanthi Institute of Engineering &
Technology, Visakhapatnam,

Andhra Pradesh, India.

Mrs. Pragati Prakash
Chavan

Lecturer,

Department of Computer Engineering,
Marathwada Mitra Mandal's Polytechnic,
Pune, India.

© i-manager Publications 2024. All rights reserved. No part of this Journal may be reproduced in any form without permission in wrifing from the

publisher. Feedback can be mailed fo info@imanagerpublications.com



ﬁ ®
-manager

—_—

Publications

ISSN: 2347-2227
Volume 12. No. 3
December 2024

i-manager’s

Journal on Computer Science

OUR TEAM
Publisher
Joe Winston
Renisha Winston Anitha Bennet
Editorial Director GM - Sales & Marketing
Sahaya Nijuba S. Bibin D William
Associate Editor Design Head
Varsha M. M. Sajintha
Assistant Editor Senior Designer
Merlin J. Shejin P M.
Assistant Editor Assistant Designer
Suggnyo G. S. Ravina
Assistant Editor Journal Metadata Execufive
OUR OFFICES
Registered Office Editorial Office
3/343,Hill view, 13-B, Popular Building,
Town Railway Nager, Mead Street, College Road,
Nagercoil, Kanyakumari District - 629001 Nagercoil, Kanyakumari District - 629001
Ph: 91-4652- 277675 Ph : (91-4652) 231675, 232675, 276675
E-mail : info@imanagerpublications.com E-mail : editor@imanagerjournals.com
Join with us

n https://www.facebook.com/imanJCOM

https:/twitter.com/imanagerpub

Abstracting / Indexing

I')‘ ues . [T
roQuest @) verienswes  Eniiyiaca

ZEITSCHRIFTEN @
DATENBANK  ‘Sigh g

ACNP 7.

Catalogo Italiano dei Periedic

: BER Toogle @ Scilit

MIAR

BB UUNIVERSITAT
i’} BARCELONA

™ W T @deepdyve

dimensions.ai  WiZAOM.Qi  guoncacate

© i-manager Publications 2024. All rights reserved. No part of this Journal may be reproduced in any form without permission in writing from the

publisher. Feedback can be mailed fo info@imanagerpublications.com



CONTENTS

RESEARCH PAPERS

26

39

49

59

BLOCKCHAIN SCALABILITY ANALYSIS AND IMPROVEMENT OF BITCOIN NETWORK THROUGH
ENHANCED TRANSACTION ADJOURNMENT TECHNIQUES

By Umar Danjuma Maiwada, Kamaluddeen Usman Danyaro, Muhammad Garzali Qabasiyu,
Aliza Bt Sarlan, Abubakar Danjuma Maiwada

DATA LAKE SYSTEM FOR ESSAY-BASED QUESTIONS: A SCENARIO FOR THE COMPUTER
SCIENCE CURRICULUM

By Enesi Femi Aminu, Oluwaseun Adeniyi Ojerinde, Ayobami Ekundayo, Ezra Adamu,
Abisoye Opeyemi Aderiike, Hussaini Abubakar Zubairu, Lawal Olamilekan Lawal

CREATING SECURE PASSWORDS THROUGH PERSONALIZED USER INPUTS
By Bryan Joe, Judith Johnsi J., Deepa C. M.

OPTIMIZING B-CELL EPITOPE PREDICTION: A NOVEL APPROACH USING SUPPORT VECTOR

MACHINE ENHANCED WITH GENETIC ALGORITHM
By Vaibhav Sharma, Sarita Jaiswal

GESTURE LANGUAGE TRANSLATOR USING MORSE CODE
By Manish Goswami, Alfiya Hussain, Shruti Kothakonda, Radha Dubey, Lobhika Vargantwar,
Mohak Khanorkar, Aman Prasad



EDITORIAL

i-rmanager's Journal on Computer Science (JCOM), December 2024, Volume 12 Issue 3, features five peer-
reviewed papers covering various subjects within the realm of Computer Science. The Journal is dedicated fo publishing
research articles on informatfion and computation, as well as practical fechniques for their implementation and
application in computer systems.

Umar Danjuma et al. address the issue of scalability in blockchains, providing a comparative analysis of various
blockchain metrics using real-time data. This study employs BlockSim fo evaluate performance and examines effective
techniques to mitigate scalability limitations by comparing simulation results with real-world scenarios. It proposes an
efficient algorithm that enhances the scalability of the Bitcoin network through optimized transaction deferment and
improves existing Bitcoin profocols by incorporating inventory messaging and fransaction adjournment strategies.

Enesi Femi et al. develop an online database of essay questions designed for quick and convenient access by
tutors. This system is built using an iterative software engineering approach. A variety of data sources are considered in
the creation of the questions. Techniques such as the Fisher-Yates Shuffle algorithm and generative artificial intelligence
are explored for curating these data sources. This study specifically focuses on utilizing the upper-level curriculum of the
Computer Science Department at the Federal University of Technology, Minna, NigeriaQ.

Bryan et al. propose a novel algorithm for generating robust passwords, offering an alternative to fraditional
random password generators. Among the various authentication systems designed to protect data, password-based
authentication remains one of the most widely used methods. This study leverages user-provided information to create
memorable passwords. The system is tested using diverse synthetic input data, and the strength of the generated
passwords is evaluated with four popular online password checkers.

Sarita and Vaibhav propose a novel predictive pipeline that leverages an SVM model optimized using GA fo
enhance the accuracy and reliability of B-cell epitope predictions. In the field of immunoinformatics, precise B-cell
epitope prediction is crucial for vaccine development and therapeutic interventions. This study incorporates a dafa
preprocessing framework, including labeling, normalization, and dataset splitting. The performance of the optimized
SVM model is rigorously compared with fraditional methods such as Random Forest and K-Nearest Neighbors.

Shrutietal. aim fo bridge the communication gap by developing a sensor-embedded glove that franslates user
gestures info Morse code, a universally recognized system. The Morse code is then converted into auditory and visual
feedback, enabling real-time and seamless communication. This device integrates multiple hardware and software
components fo create a functional and cohesive protofype. The system is designed with a focus on robustness and
efficiency to ensure reliable performance. Key hardware elements are responsible for delivering audifory and visual
feedback.

We extend our profound thanks fo the authors for their contribution fowards this issue and we are grateful to the
reviewers for spending their quality time in reviewing these papers. Our special thanks to the Editor-in-Chief Dr. Kamal
Kumar Mehta for his constant support and efforts in further enhancing the quality of the Journal.

Hope this issue imparts an enlightening reading experience! Enjoy Reading!
Warm regards,
Sahaya NijubasS.
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DATA LAKE SYSTEM FOR ESSAY-BASED QUESTIONS: A SCENARIO
FOR THE COMPUTER SCIENCE CURRICULUM
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ABSTRACT

Date Accepted: 27/11/2024

Essay questions are a common form of evaluation that instructors and futors use at all learning levels to gauge students'
comprehension skills in relation to the material covered in the course or curriculum. Instructors encounter challenges
when consfructing questions that are impartial, often framing them under time constraints, which may cause students fo
perform poorly. This study infroduces EQDL, an online database of essay questions that tutors may quickly and
conveniently access. An iterative soffware engineering concept is ufilized to accomplish this goal. A variety of data
sources, including the ACM or IEEE computer science curriculum, were considered when creating the questions. The
Fisher-Yates Shuffle algorithm and generative artificial intelligence were two of the approaches used for gathering data
sources. This study uses the Computer Science Department of the Federal University of Technology, Minna, Nigeria's
upper levels of the curriculum, particularly the final year, as a scenario. Web-based technologies were employed fo
design the front end, while the back end was designed using MySQL and other supporting libraries. The proposed system
reduces the burden of crafting entirely new questions since dafa lake questions are easily accessible. Researchers might
consider the curriculum for other levels to expand the scope and volume of dafa in the lake. Furthermore, more
advanced fechnologies can be usedto create a mobile-based system.

Keywords: Data Lake, Computer Science Curriculum, Essay Questions, Fisher-Yates Shuffle, Generative Artificial
Intelligence.

INTRODUCTION

Organizations recognize the critical role data plays in
cutting-edge business intelligence platforms, enabling
defensible decision-making and maintaining a
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competitive edge (Nambiar & Mundra, 2022; Errami et
al., 2023). Data lakes are becoming increasingly
prominent in big data management and analytics. Unlike
fraditional "schema-on-write" systems such as data
warehouses, datalakes serve as repositories that store raw
datfa in its original formats while providing a uniform
accessinterface (Haietal., 2023).

To address data access issues, data lakes (DLs) have
been proposed as comprehensive repositories that
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absorb raw data from heterogeneous sources in their
original formats. Unlike data warehouses, which impose a
unified schema, DLs require extracting information from
raw data sources as a core functionality. Since DLs are a
relatively new concept, their designs and functionalities
remain topics of ongoing discussion (Haietal., 201 8).

Data lakes allow the storage of enormous quantities of
structured, semi-structured, and unsfructured data
without limitations on account size orfile size. They provide
aspace to store any type of content in its native format. By
integrating natively and supporting large data volumes,
data lakes enhance analytical performance
(Kuppusamy & Suresh Joseph, 2022).

In the field of educational technology, there is growing
interest in leveraging technology to foster creativity in the
classroom, as numerous studies have shown its favorable
impact on learning outcomes (Shabani et al., 2023).
Teachers prefer essay questions for assessment because
they require students to create answers rather than select
them. Essay questions are instrumental in evaluating
students' abilities to think critically, analyze, synthesize,
and evaluate. They also assess students' understanding of
the topic, writing skills, and infellectual engagement.
Examinations play a vital role in fostering deeper learning
and knowledge acquisition, making it essential to have
well-structured examination papers and formats (Bhirangi
&Bhoir, 2016; Kumaretal., 2024).

Information refrieval (IR) includes a specialized domain
known as guestion answering (QA). QA systems aim fo
respond fo natural language inquiries with pertinent
information. These systems comprise three primary
modules: question classification, information retrieval,
and answer extraction, along with supporting
components (Allam & Haggag, 2012; Zaib et al., 2022).

Developing a variety of questions and themes from
diverse perspectives is crucial for implementing a
Question Data Lake System. This process involves
structuring queries and ensuring secure storage for future
use. By leveraging a vast pool of significant questions, a
question data lake minimizes cheating, as students are
unlikely to encounter identical questions in subsequent

rounds. Furthermore, questions are presented in random
order, enhancing fairness. The question data lake also
supports the educational needs of students. For text
generation, various transformer architectures can be
utilized (Raffel et al., 2020). The rapid pace of
technological development underscores the substantial
role of information technology in leaming foday
(Haryanto, 2023).

In response to these developments, this study aims to
develop a system that stores raw questions in diverse
formats within a repository called a Data Lake. The data
lake framework is utilized due to its ability to
accommodate heterogeneous data, including
structured, semi-structured, and unstructured formats.
The question bank contains questions aligned with the
ACM or I[EEE computer science curriculum, covering
courses such as advanced database systems, system
simulation and modeling, advanced computer networks,
artificial intelligence, computer installation and
maintenance, and datamining.

The designed web-based data lake offers refined or
processed data as needed, enabling the extraction of
significant value from unlimited data types, flexible
querying, efficient data management, and the
application of diverse tools for insight generation. The
proposed system is adaptable and scalable, with the
potential 1o be tailored for other academic disciplines
beyond information technology, such as social sciences
andthe arts, forhigh school subjects.

1. Related Works

Essien (2023) emphasized salient characteristics,
advantages, and effects on educational institutions. To
effectively create excellent question papers suited to
certain subjects, courses, and assessment levels, QPGS
infegrates sophisticated algorithms, database
management, and user-friendly interfaces. The Fisher-
Yates shuffle method, referred to as the Durstenfeld shuffle
or the Knuth shuffle, was utilized to efficiently randomize
and mix the questions in the question bank. For the
system's design, a mix of the Unified Modeling Language
(UML) and the Structured System Analysis Methodology
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(SSADM) with Object-Oriented Analysis and Design
(OOAD) was used. The pitfall of this study is that the
algorithm ignores the questions' content and degree of
difficulty, which could result in an uneven distribution of
the questions presented to users.

The main method used in automated tests was natural
longuage processing with an emphasis on students'
written responses. In contrast, mathematical problems
frequently require solutions that include visuals like charts,
number lines, and geometric shapes. Students can
upload their handwritten responses for grading in a
number of computer-based learning programs. Li et al.
(2024) expanded BLIP a multi-modal visual reasoning
model, in order to construct a multi-task model 1o
simultaneously output scores and comments utilizing
students' multi-modal artifacts (texts and images) as
inputs. The study refined and assessed this method using a
dataset pertaining o open-ended gquestions and student
responses, benchmarked against three baselines. In the
study, feedback performance isimproved when graphics
are included with text inputs. The study's drawback is that
sftudent image quality fluctuates, which restricts the
model's capacity forrecognition.

Clariana and Solnosky (2023) investigated the
conceptual quality of summary essays by comparing two
conditions: essay prompts with or without a list of 13 broad
concepts. A term frequency analysis of the essays
indicated that the most network-central concepts
appeared with greater frequency, while the other term
frequencies were remarkably similar for both the "terms"
and "no terms" groups.

This finding suggests a comparable underlying
conceptual mental model for the lesson content in both
conditions. The quality of the essay networks generated by
both Al systems was equivalent to that of the students'
essay networks for the broad concepts and the no-
concept treatments. A key limitation of the study is the
lack of tfrue random assignment to groups; thus, the
findings should be inferpreted with caution and not
overgeneralized. Additionally, there is no well-established
method for generating the optimal expert network of
lesson content, which constrains both the utility of the

expert network as structural feedback and potentially
confounds the post-test measures of conceptual
structure that rely on this expert network as a referent.

Jiang et al. (2023) enhanced the capacity of Automated
Essay Scoring (AES) models for domain generalization in
scenarios where target prompt data is unavailable for
fraining. The paper proposed using a prompt-aware
neural AES model to extract a comprehensive
representation for essay scoring that incorporates both
prompt-specific and prompt-invariant elements. The
study infroduced a novel disentangled representation
learning framework to improve the generalization of
representations. In the approach, prompt-specific and
prompt-invariant information are separated within the
representation through the use of a counterfactual self-
fraining technique and a confrastive norm-angular
alignment strategy. However, a significant limitation of the
study is the reliance on various heuristic assumptions and
designs in data augmentation and counterfactual data
building. It remains unclear whether these designs and
assumptions are applicable to other datasets and
languages.

Based on the principles of machine learning, Lyu (2022)
developed a writing assistance scoring system for English
as a Foreign Language (EFL) learners to reduce the
workload associated with paper grading and improve the
process's fairness and accuracy. The data was processed
using the pandas library, with data preprocessing carried
outthrough the clean method.

The model was tested, cross-validation was
implemented, the data was pre-divided, and the
programming of the problem scoring system was further
optimized. The autonomous scoring system was
constructed using an English teaching recognition
module, a feature extraction module, and a scoring
module. The programming problem table structure was
designed, the English writing auxiliary evaluation program
was developed, and the writing assistance scoring system
was completed. A significant limitation of this study is that
feedback on grammar and vocabulary was more
comprehensive than feedback on text organization, idea
development, and reasoning. Additionally, most of the
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comments lacked specificity and were merely
suggestive.

The conventional method of creating tests involves
manually crafting question papers, a process that is both
time-consuming and labor-intensive. To address this,
Thigale et al. (2021) proposed the Automatic Question
Paper Generator System, which stores multiple question
paper sets and diagrams in a database, allowing for easy
retrieval and integration into documents. The system
employed a keyword-based shuffling algorithm  with
randomization to create question papers quickly,
securely, and without duplication or repetition. However, a
limitation of the study is the challenge of balancing
question difficulty levels to align with exam criteria,
potentially leading to uneven difficulty among question
papers.

In the context of artificial training dafa for question
answering (@A), automatic question generation (QG) has
shown promise. Sultan et al. (2020) found that diversity-
promoting QG outperforms likelihood maximization
techniques like beam search in QA training. The study also
demonstrated an inverse relationship between diversity
and traditional QG evaluation metrics such as BLEU,
ROUGE, and METEOR, proposing an intrinsic measure of
QG quality that incorporates diversity and correlates
strongly with extrinsic QA evaluations. The main limitation is
the difficulty in balancing the tfrade-offs between question
diversity and quality.

Wang et al. (2017) aimed to develop atest question bank
system for managing test questions, exam papers, and
student examinations. Their systematic approach
resulted in an enhanced database system for efficient
question bank management. However, the study does
not address strategies for maintaining fast database
query and retrieval response times, which is a significant
shortcoming.

Singhal et al. (2016) proposed a difficulty model for
generating questions across disciplines based on user-
specified difficulty levels. The study utilized
lexicographical ordering and an algorithm to process
user-defined factor ordering. A "scenario advice" function

was also infroduced, enabling users to adjust scenarios
during operation. While effective, the model struggles with
maintaining consistency in difficulty assessments.

Assessments determine an individual's understanding of a
subject, but factors like limited question diversity, overly
easy questions, subjective evaluations, and lengthy
correction times hinder their effectiveness. Risnasari et al.
(2021) developed a computer-based testing (CBT)
application featuring essays and mulfiple-choice
questions. The CBT incorporates automatic assessment,
question classification using Bloom's Taxonomy, and
question randomization through the Fisher-Yates Shuffle
algorithm. Essay grading is automated using the Smith-
Waterman algorithm, which involves preprocessing,
data comparison, and converting similarity proportions
into scores. However, combining the Fisher-Yates Shuffle
and Smith-Waterman algorithms infroduces complexity,
posing challenges for implementation and
optimization, especially for those with limited technical
expertise.

Abdullah (2023) designed a web-based computer-
based testing system to simplify grading dual-choice
answers. The system uses the Fisher-Yates Shuffle algorithm
to reduce fraud by randomizing questions for each
student. System development followed the Waterfall
model, encompassing phases of analysis, design,
coding, and testing. A limitation of this study is the
algorithm's inability to generate new questions or
accommodate diverse gquestion types, which are crucial
forcomprehensive assessments.

Zhang and Takuma (2015) addressed the high costs of
workbooks and the limited availability of question
collections by developing a Kanji learning system. The
system generates customized question sentences for
simulated Kanken exams based on the user's selected
grade and question count. It evaluated user responses
and provided feedback on learning outcomes. However,
a significant limitation is the system's difficulty in
disambiguating the multiple meanings and
pronunciations of Kanji characters, potentially leading to
inaccurate questions.
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2. Methodology: An lterative Software Engineering
Principle

An iterative software development methodology is
employed to develop the web-based question lake. This
methodology is chosen due to its ability to revisit and
revise any previous stage of development in response to
defects, errors, or omissions.

A robust technique utilized in this study to produce a
random permutation of a finite sequence is the
Fisher-Yates Shuffle algorithm, also known as the Knuth
Shuffle. This algorithm is widely used in scenarios where
efficient and unbiased randomization is critical. In this
study, the implementation of the Fisher-Yates Shuffle
algorithm in an essay-based question data lake system
enhances the heterogeneity and stochastic nature of the
questions presented to users, ensuring a more equitable
evaluation process.

The Fisher-Yates Shuffle algorithm is applied. A large
collection of essay-based questions is assembled and
stored in the data lake along with metadata, such as
topic, difficulty level, and tags, to facilitate efficient
refrieval and classification. Each question is assigned a
unigue index or identifier. A simple list or array structure is
employed, where each element represents a question.
The Fisher-Yates Shuffle algorithm is used to randomly
permute the question indices. This ensures a random
sequence for displaying the questions.

The algorithm is demonstrated as:

function fisherYatesShuffle (Sarray)

{

Scount= count ($ array);

for ($i= $ count-1;$i>0;S$i--)

{

//Generate arandomindex between0and §i
Sj=mt_rand (0, $i);

if ($i!=38])

{

//Swap the elements atindices $iand §j

Stemp = S array [Si];

Sarray[$i] = $ array [$];
Sarray [$j] = Stemp;

}

}

Return $ array;

}

The function fisherYatesShuffle takes one parameter,
Sarray, whichis the array to be shuffled. The count function
is used to determine the number of elements in the array
and store it in the variable $count. A for loop is utilized to
iterate from the last element (index Scount - 1) to the
second element (index 1). The loop variable $i starts at
Scount - 1 and decrements until it reaches 1. Within the
loop, a random index $j is created using the mt_rand
function. The random index is generated between 0 and
Si.

An if statement checks if $iis not equal to §j. If they are not
the same, the elements at indices Siand $j are swapped.
A temporary variable Stemp is used to hold the value of
Sarray[$i]. Then, the value of Sarray[$]] is assigned to
Sarray[$i], and the value stored in Stemp is assigned to
Sarray[$j]. This efficiently swaps the elements at indices Si
and §j. After the loop completes, the shuffled array is
returned.

The dataset used in this research is presented in a
comma-separated value (CSV) format and includes the
following columns: SN, Topic, Keyword, Question Patterns
1, Question Pafterns 2, Question Patfterns 3, and
Responses. Figure 1 shows the proposed system
architecture. The components and their interactions to
create the infended system are depicted in the system
architecture. It illustrates the procedure for adding
question datasets to the data lake to enrich it
Preprocessing is performed to optimize and make the
question datasets queryable. The randomization
algorithm is utilized to generate a series of distinct
inquiries.

The proposed system's architecture illustrates how users
interact with the datasets in the data lake. The data lake
serves as a repository for the imported datasets, resulting
in the creation of a vast and centralized repository.
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Preprocessing involves removing extraneous data from
the dataset and ensuring that the question datasets are
formatted meaningfully. Optimized question datasets are
produced during the preprocessing phase.

To achieve the desired results, the dataset is queried, and
the randomization algorithm is applied. The system
processes the request and generates a list of unique
questions based on the algorithm. Table 1 shows how the

Data Lake

v

Question Datasets

O+

o Tl L Q‘_j

Datasets

Prepocessing

Result

Figure 1. Proposed System Architecture

Input: data sets from ACM/IEEE computer science curriculum
Qutput: returns preview questions

Parameters: ACM/IEEE dataset (1), course (c), generate question (g_a),
data lake (d), cleaned_questions(c_q), final_question(f_q)

Procedure

. Input t

.Processt g_q

For Each c

. Store g_qginto d
Query g g

. Preprocessg_a c_q
.Ifg a=c_qgThen

. Optimize c_qg

9. Else

10. Gotfo 6

11. Endlif

12. Apply function FisherYatesShuffle (Sarray)
13. Generate f g

14. Returns fo 4

15. EndLoop

® N A WN =

Table 1. Algorithmic Representation of the Proposed System

proposed computer science curriculum questions are
designed using the data lake.

As showninTable 1, lines 1 to 11 provide course synopses
harvested from the ACM or IEEE computer science
curriculum. The input results are processed to generate
questions, and each question generated for a course is
stored in a question bank referred to as the datalake. Line
5 queries the generated questions to preprocess them
into cleaned questions. If the generated questions are
cleaned, they are optimized; otherwise, the process
loops backto the preprocessing stage.

Assuming all conditions are met, from line 12 onward, the
algorithm is invoked to randomize the questions to
generate the final cleaned questions. The loop continues
until a specified threshold is reached. Furthermore, a
sequence diagram is used to represent the proposed
system. Figure 2 shows the sequence diagram for the
proposed system.

The lecturer activates the system by entering login
credentials. Once the corect account is identified,
access is granted. Using the provided user interface, the
lecturer configures the settings or options for generating
questions. The lecturer then requests the system to
generate questions. The system employs the
randomization algorithm to perform this task. After
processing the lecturer's request, the system generates a
list of distinct questions. The lecturer concludes the session
by logging off. The web technologies and stacks that are
used to develop the system: Visual Studio Code, WAMP
Server, Firefox, and Chrome browsers.

3. Results and Discussion

The development tools used to implement the system
include the code editor Visual Studio Code and the
development environment WAMP Server, which runs
Apache, PHR and MySQlL services. This is done on a PC
running 64-bit Windows 11 with 500 GB of RAM and an
AMD Ryzen 7 4800H processor with 2.9 GHz and Radeon
graphics. WAMP Server serves as the development
environment for the system, while Apache, PHP, and
MySQL services are used. Visual Studio Code is employed
asthe code editor.
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Figure 2. Sequence Diagram of the Proposed System

To store the created datasets in one place, a database is
required. The database schema consists of four tables:
admins, courses, guestions, and topics, created using the
MySQL database. Web technologies and stacks such as
HTML5, CSS3, Bootstrap 5, and JavaScript are used to
create responsive designs for user interfaces (Uls) and to
render components dynamically. PHP is primarily used as
the server-side technology for creating web-based
applications that run on web servers, with features such as
dashboards, inquiry pages, printlogic, and login options.

The Fisher-Yates Shuffle method, which effectively shuffles
a series of questions, is implemented in the system using

O 8 eqdl-web-app.test

PHP. The system provides user interfaces that incorporate
forms, menus, and icons to facilitate user interaction. The
user interface is infuitive, requiring only clicks or item
selections. Figure 3 shows a login form with text input fields
forthe username and password and a control for the login
button. If the login credentials are accurate, verified, and
authenticated, the useris granted access to the system.

As shown in Figure 3, the user has the ability to input login
details after completing the necessary registrafion to
access the system. Figure 4 shows the interface of a
question page for courses. Figure 5 shows the interface of
a question page for topics. Similarly, Figures 4 and 5

EQDL Web App

Username
e
Password

Figure 3. Login Page of the Proposed System
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Figure 4. Interface of a Question Page for Course
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Figure 5. Interface of a Question Page for Topics

feature a dropdown form control with a selection of
available courses. When a course is selected from the
course menu, the related topics for that course are
returned.

The course subjects are displayed on the interface, along
with an indication of how many questions are available in

each topic. There is also a number input field where users
can select the number of questions they would like to
generate. Once the desired number of questions is
entered, the Generate button can be clicked. Thisinitiates
the validation process, which checks whether the number
of questions entered falls within the permitted range. If
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everything proceeds as expected, the questions can be
printfed by clicking the Print button. If there is an error, an
errormessage will be displayed.

As shown in Figure 4, the page assists the user in
navigating through questions by selecting a course. For
example, a course coded CPT516 and titled "Advanced
10 topics are
importantly, the statistics for data

Database Systems" is inputted, and
returned. More
extraction,
Consequently, Figure 5 shows the user to choose a fopic

loading, and quality are provided.

for the questions to be generated and randomized.
Based on the query displayed in Figure 5, a number of
topics, including data warehouse, metadata, SQL, and
others, were returned. The user can then trigger the
generation command to produce questions based on
the selectedtopic.

Figure 6 shows the '"Print Question" page. The "Print
Questions" page can be downloaded as a Portable
Document Format (PDF) file or viewed directly in the web

(]
L

O 8 eqdl-web-app.test/downloac

EN] 1 of1

100%

browser. The outcomes of the system's testing using
datasets for the Advanced Database Systems (CPT516)
course were distinct, randomly generated, and objective.
The interface for Advanced Database Systems (CPT516)
displays atotal of fifteen (15) examination questions.

Figures 7 and 8 show the test cases for the login and Fisher-
Yates shuffle algorithm. PHPUNiIt, a framework for writing
and executing PHP code tests, was used for this. It ensures
that specific code segments function as anticipated and
behave appropriately under various circumstances.

Figure 7 shows the command view of the login fest case
for the server-side execution, displaying an execution
time of 20 seconds.

Figure 8 shows the randomization algorithm test case. It
shows a command view of the Fisher-Yates Shuffle as the
randomization algorithm, displaying an execution time of
18 seconds. Table 2 shows unit testing using PHPUNIt,

Table 2 shows the statistics in ferms of execution time for

the Login, Questions, Fisher-Yates Shuffle, Generate

B % o8

2 e I2Z

)

={;}"i & =

Advanced Database Systems - CPT 516

2 Units

1. Can you explain the concept of online analytical processing?
2. Can vou summarize key considerations in data warehouse schema modeling
3. How does the implementation of datamarts enhance data accessibility and analysis for various user

groups within an enterprise?

4. What challenges may arise when striving to maintain high-performance datamarts, and what are the
best practices for overcoming these challenges to support evolving business needs?

5. How do datamarts integrate with data warehouses, and what are the synergies between these two data
storage and analysis components in an orgamzation's data architecture?

6. Can you explain how datamarts support educators. administrators, and researchers in making data-
informed decisions and improving educational outcomes?

7. What is the future outlook for datamarts, and how are evolving technologies. such as Al machine
learning, and cloud-based solutions, shaping the landscape of datamart implementations and

capabilities?

8. Can you explain what statistical metadata tracks about data properties?
9. How could innovations like machine learning impact metadata?

10.
11.

analytical goals?
12.
13
14

15.

Can vou explain important ethical considerations for those involved with metadata?
How do organizations choose between different OLAP types based on their data requirements and

Can you explain what a unique constraint does in a relational database?
Why are constraints important for data quality?
What information do constraints provide the query planner?
When do constraints and indexes have alignment?

Figure 6. Interface of the Print Question Page
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§ ./moi
PHPUNit

Login

User can login

Time: 00:00.020, Memory: 4.00 MB

lTors tests
contributors.

and

Figure 7. Command View of the Login Test Case

% ./models
PHPURit 9.6.

endo

shuftfle
shuffle

Fisher Yates

Fisher yates

Time: 00:00.018, Memory: 4.00 MB

--colors tests

15 by Sebastian Bergmann and contributors.

Figure 8. Command View of the Fisher-Yates Shuffle Test Case

SN Test Time Memory Passed
1. Login 00:00.020 4.00MB True
2. Question 00:00.022 4.00MB True
3. Fisher-Yates Shuffle 00:00.018 4.00MB True
4, Generate Questions 00:00.016 6.00MB True
5. Courses List 00:00.012 4.00MB True

Table 2. Unit Testing using PHPUnit

Questions, and Courses, which are 20, 22, 18, 16, and 12
seconds, respectively.

As a result of the impact and implementation of the
proposed algorithmic design, the execution time for
generating questions and listing courses has started to
decline, which is a commendable improvement in this
study. However, if other structured web-based
technologies, such as XML, are employed, it might further

improve the executiontime.
Conclusion

In conclusion, this study designs a question data lake
system with an essay-based structure in the computer
science curriculum. Different data sources, such as ACM

or IEEE computer science curricula, were considered for
question formulation. The datasets created were
imported intfo a database that was built using MySQL, and
aweb-based system with Graphical User Interfaces (GUIs)
was developed to allow users to interact with the system.
The system was developed using HTMLS, CSS3, Bootstrap
5, PHR and JavaScript.
Intelligence and Fisher-Yates Shuffle algorithms were part

The Generative Artificial

of the methods considered to acquire the data sources
forthe questions.

The use of the Fisher-Yates Shuffle algorithm in an essay-
based question data lake system augments the
heterogeneity and stochasticity of the questions posed to
users, guaranteeing a more equitable evaluation
procedure. However, in this study, the scope of the
curriculum considered is for the higher levels (especially
the 500-level, final year) of the Department of Computer
Science at the Federal University of Technology, Minna,
Nigeria. This served as a case study to create original

questions with straightforward and effective procedures.
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After querying the data lake, a PDF file containing
questions for a course is produced. This file can be
downloaded and printed immediately.

These results show how educational institutions can use
data lakes as a repository for inquiry, maximizing the
potential of questions. Educational insfitutions can
access the enormous amount of questions stored in the
data lake and use them as a valuable resource for tfasks
such asresearch, analysis, and process improvement. Itis
advised that educational instfitutions and organizations
use this method to control, monitor, and specify how
different questions are used. Furthermore, by employing
different techniques and methodologies on the dataset,
this study suggests further investigation. To improve the
data laoke, additional datasets from different courses can
be created. Improved web fechnologies, such as
eXtensible Markup Language (XML), can be used as
alternatives to HTML-based technologies. The Fisher-Yates
algorithm can also be adapted o other disciplines, such
as stafistics and data analysis, where survey sampling is
done by randomly selecting participants for surveys,
ensuring unbiased and representative samples. It can
also be used to shuffle and anonymize sensitive data.
Studies can utilize this algorithm to randomize controlled
frials, thereby reducing bias and ensuring reliable results.

Similarly, the proposed system is scalable to
accommodate an extended or modified curriculum in
the domain under consideration. Moreover, the system
can be adapted to function optimally in other fields of
study, thanks to the strategies and techniques employed
in its development. Additionally, studies can employ
semantic-based technologies to modify the data lake,
ensuring that language ambiguities and mismatches in
terms of synonyms and polysemy are adequately
addressed.
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