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Abstract: Data Structures and Algorithms is a fundamental course in Computer Science. However, many students find it difficult 

because it requires abstract thinking. It would be very helpful if there was a visualization tool of data structures such as arrays, 

queues, stacks, trees, and graphs for students to manipulate. The tool would allow students to see how an element is inserted into 

or deleted from different data structures, how a tree is traversed in different order (preorder, in-order, post-order, level-order), 

etc. Moreover, this tool would provide a simple language, by which students can write their own algorithms so that the execution 

of the algorithm is animated. This project is intended to create an exploration environment, in which students can learn through 

experimentation. This tool can be used as an effective supplement to the traditional classroom education and textbook for Data 

Structures and Algorithms courses. In this paper, a software application that features the visualization of commonly used data 

structures and their associated insertion and deletion operations is introduced. In addition, this software can be used to animate 

user-defined algorithms. 

Keywords: Visualization, Data Structures, Algorithms, Insertion and Deletion Operations, Software Application, 

Experimentation. 

 

I. INTRODUCTION 

The Data Structure and Algorithms (DSA) Tracker project is a sophisticated initiative aimed at revolutionizing the learning and 

implementation of fundamental computer science concepts. It provides an innovative platform for students, developers, and 

educators to comprehensively track their progress in mastering various data structures and algorithms.  

This project employs interactive online modules, coding challenges, and real-time assessments to gauge users' understanding and 

proficiency in DSA. Through a user-friendly interface, participants can access a diverse range of problems, algorithms, and their 

implementations in different programming languages.  

The DSA Tracker project offers personalized learning paths, performance analytics, and detailed feedback, enabling users to 

identify their strengths and areas needing improvement. Additionally, it fosters a collaborative learning community where users can 

engage in discussions, share solutions, and enhance their problem-solving skills. By promoting interactive and data-driven learning 

experiences, the DSA Tracker project empowers individuals to excel in coding interviews, competitive programming, and real-

world software development scenarios. 

 

A. Problem Definition 

The Data Structure and Algorithms (DSA) Tracker project addresses the pressing need for a comprehensive learning and assessment 

platform in the field of computer science education. Many students and aspiring developers struggle to grasp fundamental concepts 

like data structures and algorithms, hindering their ability to excel in programming interviews and real-world software development 

scenarios. Existing educational resources often lack interactivity and personalized feedback, leaving learners without effective 

guidance.   This project aims to bridge this gap by providing an interactive, user-friendly platform that offers a diverse array of 

problems, algorithms, and coding challenges. The platform will enable students to learn these critical concepts at their own pace, 

offering detailed explanations and solutions to enhance understanding. Moreover, it will provide educators with tools to track 

students' progress, identify areas of improvement, and customize teaching methodologies accordingly.   

Additionally, the project recognizes the needs of software developers in the industry. It will offer a repository of optimized code 

snippets and algorithms, aiding developers in implementing efficient solutions to common problems. The platform's real-time 

assessments and performance analytics will also cater to job seekers by helping them practice coding interviews, thus increasing 

their chances of securing employment.  In essence, the DSA Tracker project endeavors to revolutionize the learning experience for 

students, empower educators with effective teaching tools, assist developers in optimizing their code, and prepare job seekers for the 

competitive landscape of technical interviews in the software industry. 
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B. Literature Review 

1) “A tool for data structure visualization and user-defined algorithm animation” by Tao Chen and T. Sobh, et al (2001)  

Proposed the following strategies – (i) Developing a DSA tracker project provides a hands-on learning experience for individuals 

studying computer science or software engineering. By implementing various data structures and algorithms, learners can deepen 

their understanding of how these fundamental concepts work in real-world scenarios. Practical implementation often reinforces 

theoretical knowledge and helps learners grasp complex algorithms and data structures more effectively. (ii) Building a DSA tracker 

project involves solving algorithmic problems and optimizing data structures. This continuous problem-solving process hones 

programming skills and enhances the ability to analyze problems and design efficient solutions. As learners tackle different 

challenges related to data structures and algorithms, they become more adept at problem-solving, which is a crucial skill in the field 

of computer science and software development. 

 

2) "A Web-based Visual Learning Platform For Data Structure Course" by Y. Sheng, H. Hu, X. Cheng and G. Duan, et al. (2021) 

Presented that data structure course is an essential basic core course for computer-related majors. The course content is relatively 

abstract, and it is difficult for some students to fully grasp the execution process and operating mechanism of the algorithm during 

the learning process. This paper designs and implements a web-based visualization learning platform for data structure courses. The 

platform helps students fully understand the data structure and algorithm execution principle through the real-time visual display of 

the algorithm execution process. In addition, the platform also provides an online programming environment to realize the graphical 

display of user-defined codes. This platform provides an excellent supporting environment for students’ data structure course study 

and after-school exercises. 

 

3) "Visualize and Learn Sorting Algorithms in Data Structure Subject in a Game-based Learning" by W. H. Lim, Y. Cai, D. Yao 

and Q. Cao (2022) 

Analysed that the Data Structure subject is an essential Computer Science subject. Sorting algorithms are important topics in Data 

Structure where students are expected to learn how various sorting algorithms work and their time complexities. Some sorting 

algorithms may easily cause confusions to novice students, as they usually find it challenging to understand and memorize these 

algorithms. There is a need to find a means of technology enhanced learning to improve the learning process of students. Game 

based learning is a pedagogy where students learn through game playing. This mode of learning could effectively engage students to 

focus on the learning topics more efficiently. The study uses a sorting algorithm serious game to allow students to learn four types 

of sorting algorithms: Bubble sort, Selection sort, Insertion sort and Quick sort. The students would carry out self-directed learning 

lecture materials in the serious game, followed by refreshing their learning using a visualizer, and lastly reinforce their learning 

through playing a sorting serious game. Two groups of students participate in the experiment, a control group and an experiment 

group. The experiment group that sues the sorting algorithm games achieves better results, compared to the control group who 

learns without the serious game. Game-based learning provides a positive learning experience to the students that could improve the 

learning effectiveness. Coupled with technology such as VR headsets as a future upgrade, it would be a niche factor that would 

create an immersive learning experience to engage the students and enhance their learning in a virtual environment. 

 

II. METHODOLOGY 

A. Agile Methodology Application Development 

The main reason behind selecting the Agile method is the simplicity of this strategy which is rapid development without too much 

need for documentation in the case of the web application we need to build, check, correct, rebuild, and test continuously, and every 

time we make changes, we need to go through these steps to verify the results of our work. Agile methodologies including 

programming, development, and project management involve simplifying software development into small modules while 

combining documentation and quality testing at every step. The regular waterfall methodology includes judging the requirements 

ahead of time with testing and documentation as end steps rather than being a crucial part of development. This methodology 

provides improvement techniques that are effective and profitable for portable applications advancement.  

 

B. Agile is Suitable for Faster Delivery and Development Lifecycle of web Apps 

While the team needs to stay focused on delivering an agreed-to subset of the product’s features during each iteration, there is an 

opportunity to constantly refine and reprioritize the overall product backlog. New or changed accumulation things can be made 

arrangements for the following cycle, giving the chance to present changes within half a month.  
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The sans bug speedy conveyance of items is all around upheld by Agile, A key rule of spry advancement is that trying is 

coordinated all through the lifecycle, empowering normal investigation of the working item as it creates. This permits the item 

proprietor to make changes if important and gives the item group early sight of any quality issues.  

 

III. LIMITATIONS IN EXISTING SYSTEM 

1) Limited Scope of Problems: Many platforms focus on popular algorithms and data structures, which means learners might miss 

exposure to less common but equally important concepts. Users might not encounter a diverse range of problems, limiting their 

understanding of different applications of algorithms and data structures. 

2) Lack of Real-world Context: Some platforms may not provide real-world context for the problems presented. While learners 

can solve algorithmic puzzles, they might not always see how these concepts are applied in practical, industry-relevant 

scenarios. 

3) Inadequate Feedback: Feedback on solutions might be limited to correctness and efficiency. Detailed feedback on coding style, 

readability, and best practices might be lacking, hindering holistic skill development. 

4) Limited Interactivity: Although many platforms offer interactive coding environments, the interactivity might not be sufficient 

for complex projects. Working on real software projects often involves collaboration, version control, and integration of 

multiple components, which might not be fully replicated in these environments. 

5) Static Challenges: Challenges on these platforms are often static and unchanging. Real-world problems can evolve, and solving 

dynamic, changing problems is a different skill set. Users might miss opportunities to develop adaptive problem-solving skills. 

6) Limited Collaboration: While some platforms have community features, the level of collaboration and interaction with other 

learners might be limited. Collaborative problem-solving is a crucial skill that might not be fully developed in solitary online 

environments. 

7) Language and Technology Constraints: Some platforms might focus on specific programming languages or technologies, 

limiting the choices for learners who want to explore DSA concepts in a language or framework of their preference. 

 

IV. PROPOSED SYSTEM 

 

 

 

 

 

 

 

 

 

 

Architecture of the Proposed Solution 

 

The proposed system aims to create an inclusive and supportive online learning environment, catering to students, educators, and 

professionals, while fostering a collaborative community and empowering individuals to excel in the field of data structures and 

algorithms. 

1) Context Level Diagram (DT): In a context level diagram, the project is represented as a single process or system interacting 

with external entities. This context level diagram provides a high-level view of the system and its interactions with external 

entities, capturing the essential components and their relationships within the DSA Tracker project. 

2) DFD Diagram: Creating a complete Data Flow Diagram (DFD) for a project as complex as the Data Structure and Algorithms 

(DSA) Tracker would require a detailed analysis of processes, data stores, data flows, and external entities. A comprehensive 

DFD for a project of this scale would involve more detailed processes, data stores, and data flows. For a complete DFD, it's 

essential to further break down each of the processes shown in the Level 0 diagram into detailed processes and sub-processes. 

3) Sequence Diagram: Creating a sequence diagram for the entire Data Structure and Algorithms (DSA) Tracker project would be 

quite complex due to its multifaceted nature. Here is a simplified sequence diagram focusing on a specific user interaction, such 

as a student attempting a coding challenge. 
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4) E-R Diagram: Designing a comprehensive Entity-Relationship (ER) diagram for the Data Structure and Algorithms (DSA) 

Tracker project involves identifying the main entities and their relationships within the system. 

5) Control Flow Diagram: Creating a detailed control flow diagram for the entire Data Structure and Algorithms (DSA) Tracker 

project would be quite complex due to its multifaceted nature. Here is a simplified version focusing on a specific user 

interaction, such as a student attempting a coding challenge. 

 

V. FUTURE SCOPE AND CONCLUSION 

In conclusion, the Data Structure and Algorithms (DSA) Tracker project stands as a pivotal milestone in the realm of computer 

science education and software development. By providing an innovative, interactive, and comprehensive platform, this project 

addresses the critical need for effective learning and application of fundamental concepts. Students gain access to engaging 

modules, challenging coding exercises, and a supportive community, empowering them to excel in their studies and technical 

interviews.  

Educators benefit from tailored teaching tools, fostering enriched classroom experiences. Developers leverage a vast repository of 

optimized code snippets, enhancing their real-world problem-solving skills. Job seekers find valuable resources for interview 

preparation and skill enhancement. The collaborative environment nurtured within the platform propels knowledge sharing and peer 

learning. With its multifaceted approach, the DSA Tracker project not only educates but also inspires, bridging the gap between 

theoretical knowledge and practical implementation. Ultimately, it cultivates a community of proficient, confident, and collaborative 

professionals, shaping the future of the tech industry. 
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