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Peer Review Information Abstract

The transition from academic environments to professional career
landscapes presents significant hurdles for students, requiring a multi-
faceted approach to skill development. While independent tools for
coding or resume building exist, there is a lack of integrated platforms
offering a cohesive preparation journey. This paper introduces ZenCode,
a one-stop placement preparation solution featuring four integrated
modules: Aptitude, Company-wise Data Structures and Algorithms
(DSA), Al-Assisted Resume Building, and Al Mock Interviewing. We
detail the system architecture, which follows a modern MERN
(MongoDB, Express, React, Node.js) stack , and the integration of
MERN Stack, Generative Al, Generative Al services for personalized feedback. We evaluate the
Mock Interviewing, Resume system’s effectiveness in enhancing student readiness for technical and
Building soft-skill evaluations.
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Introduction

The modern education landscape has shifted
toward dynamic online environments, requiring
intelligent systems that provide continuous
support throughout an individual’s professional
journey. Our previous review highlighted that
while individual components like automated
programming assessment or resume parsing
have matured, the integration of these tools into a
single, seamless environment remains a critical
research gap. Existing platforms often focus on
isolated components, forcing students to
manage multiple disjointed services. ZenCode
addresses this by providing a unified intelligent
digital system that supports a student from
initial aptitude testing to final mock interviews.

© 2026 The Authors. Published by MRI INDIA.

Related Work

The evolution of intelligent systems in education
has transi- tioned from basic content delivery to
complex, context-aware environments [1], [2].
Previous studies have explored simulating human
conversational styles in computer-based
interviews to increase user engagement [3].
Current research into Automated Programming
Assessment Systems (APAS) has proven effective
in managing large-scale coding evaluations [4],
[5].

Concurrently, Natural Language Processing
(NLP) advance- ments have revolutionized
resume parsing [6]. Modern models utilizing
transformer architectures like BERT have
achieved high accuracy in multilingual
information extraction from unstructured CVs
[7], [8]. More recently, Generative Al has
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been applied to create virtual interviewers
capable of performance analysis [9], [10].
ZenCode synthesizes these advancements—
assessment, parsing, and simulation—into a
cohesive framework [11], [12].

System Architecture and Technology Stack
The ZenCode platform is engineered on a
modern MERN (MongoDB, Express, React,
Node.js) stack, optimized for unidirectional data
flow and high-performance state manage- ment.
This architecture reflects the evolution of Web
2.0 based computer knowledge learning
platforms [13], providing a rich, responsive user
experience. The system is partitioned into three
primary architectural layers:

1. Frontend (The User Experience)

- React.js (Vite): Employed for building a
component- based Ul Vite is utilized
instead of standard build tools for nearly
instant hot-module replacement and
accelerated development cycles.

- Tailwind CSS: A utility-first CSS
framework used for rapid Ul development
directly within the markup, ensuring the
“Zen” aesthetic is maintained without
bulky external stylesheets.

- Lucide React: A library of clean,
consistent icons (e.g., Calculator, Brain)
providing vital visual cues for various
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aptitude and preparation categories.

2. Backend (The Logic Layer)

- Node.js & Express: The runtime and
framework han- dling server-side logic
and request routing. Express provides a
lightweight, unopinionated environment
for high-performance API services.

- Mongoose: An Object Data Modeling
(ODM) library for MongoDB that enforces
strict schemas for questions and user
data, ensuring consistent data structures.

- Generative Al Integration: Following
modern trends in automated quiz
generation [14], the system integrates
Gemini Al It dynamically generates
targeted interview questions and
provides personalized evaluation based
on specific user prompts and job
descriptions.

3. Database & Hosting (The Infrastructure)
ZenCode adopts a cloud-native approach,
functioning as an “E-Assessment as a Service” to
ensure scalability during peak placement
seasons [5].

- MongoDB Atlas: A NoSQL cloud database
chosen for its flexibility in handling
varying question structures and complex
data types.

Auto-Generate
ATS-Friendly Resume PDF

<

Fig. 1. Functional architecture and user flow of the ZenCode platform, showcasing the integration
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Fig. 2. Detailed architectural workflow of the AI Mock Interviewer module.

- Firestore: Specifically utilized to store
and manage real- time interview sessions
and user answers for persistent state
tracking.

- Vercel: Used for hosting both the
frontend and serverless backend
functions, providing automatic SSL and
robust CI/CD pipelines.

Methodology and Technical Implementation
The user journey in ZenCode is unidirectional
and adheres to a structured request-response
cycle, facilitating a cohesive learn- ing
performance assessment through web-based
portfolios [15].

The implementation is segmented into three
primary  functional = modules:  Technical
Assessment, Automated Documentation, and Al-
Driven Simulation.

1. Aptitude and DSA Module Data Flow

The modules utilize learning analytics to track
student progress and provide data-driven
insights [16], [17]. The technical assessment
journey follows a rigorous 7-step data cycle:

1) User Action (Frontend): The process
initiates when a user selects a company (e.g.,
“TCS”) and a specific topic (e.g., “Percentage”)
within the sidebar navigation.

2) State Update: The Aptitude Platform
compo- nent updates its local state variables,
specifically activeTopic and selectedCompany.
3) Effect Trigger: A React useEffect hook
detects this state change and initiates an
asynchronous Axios GET request to the backend.
4) API Routing (Backend): The Node/Express
server receives the request at the /api/questions
endpoint and parses the relevant query
parameters.

5) Database  Query (MongoDB): The
server utilizes a Mongoose model to execute
a find() opera- tion: Question.find({topic:
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"Percentage", company: "TCS"}).

6) Response Delivery: The database returns
an array of JSON objects, which the backend
transmits back to the frontend with a 200 OK
status.

7) Ul Rendering: The frontend processes the
received data, terminates the loading skeletons,
and maps over the array to render
QuestionCard components.

2. Al-Assisted Resume Builder

This module simplifies professional document
creation by allowing users to fill out a structured
form. Utilizing deep learning models to enhance
recommendation accuracy [18], [19], the system
identifies document sections and technical skills
to auto-generate an ATS-friendly PDF. By
extracting information from free-form CV
documents [7], the module provides data-
backed proof of competence by integrating
solving statistics from the DSA and Aptitude
modules, aiding users in career selection within
rapidly evolving job markets [8].

3. Al Mock Interviewer and Evaluation Loop
As detailed in Fig. 2, the interview process
employs a complex Al feedback loop,
representing a modern evolution of computer-
based interview simulations [3], [20]:

- Job Details: The user provides
parameters such as position, description,
experience level, and tech stack.

- Question Generation: Gemini Al
processes the prompt to generate five
targeted Q&A pairs [14].

- Simulation: The user delivers a voice
answer, which is converted to text via a
Speech-to-Text module [21].

- Evaluation: The system performs an
automated evaluation to provide a rating
and articulation score [22], persisting
these results in Firestore (DS2) for
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performance history tracking [23].

Comparative Analysis

The following table highlights the advancements
of ZenCode over existing fragmented systems.

Table 1: Comparative Analysis: Zencode Vs. Existing Placement Platforms

Feature Existing Systems ZenCode (Proposed)

Integration High fragmentation; separatelFully Unified; Single dashboard
accounts for each tool [4], [11]. (for all 4 modules.

Feedback Often static or lim- ited to code/Al-Driven; Dynamic articulation
correctness [24]. scores and feedback.

Resume Standard parsing or simple Al-Assisted; Links per- formance
templates [7]. history to re- sume.

Interviews Usually text-based or peer-to- |Al Simulator; Real- time speech
peer prep [10], analysis and scoring.
[20].

Architecture Often legacy mono- lithic Modern MERN; Cloud-native,
structures [5]. scalable architecture.

Results and Discussion

The ZenCode platform was evaluated through
functional testing and a pilot user study
involving final-year engineering students. The
results indicate that the unified architecture of
the system significantly reduces the “context-
switching” overhead typically associated with
placement preparation.

1. Technical Assessment and DSA
Performance

The system’s capability to handle complex
technical data is validated through the Aptitude
and DSA modules. As shown in Fig. 3, the
Aptitude module successfully retrieves and
displays company-specific questions using
Mongoose-based filtering logic.

ZenCode Hub

ALLQUESTIONS

All Questions

B Quntiutve

,,,,,,

Fig. 3. Aptitude Module with company-wise
filtering.

The DSA module, depicted in Fig. 4,
demonstrates the efficiency of the backend
evaluation engine. In a test run for the “Sum of
Array Elements” problem, the system achieved
a runtime of 0.014 ms while utilizing 15652 KB
of memory. The immediate feedback loop—
indicated by the “Accepted” status—enables

students to debug their solutions in real time.

Fig. 4. DSA Module featuring real-time code
execution and analytics.

2. Al-Driven Interview Simulation and
Feedback

The core innovation of ZenCode is the Al Mock
Interviewer. During testing, users interacted
with a distraction-free recording interface, as
shown in Fig. 5, where Gemini Al generated
context-aware technical prompts.

Fig. 5. Al Mock Interviewer: Real-time recording
interface.
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The evaluation loop demonstrated strong
effectiveness in providing detailed feedback. As
illustrated in Fig. 6, the system generates an
overall rating (e.g, 5.5/10) along with
articulation scores and performance analysis. The
use of Speech- to-Text technology allows the Al
to evaluate articulation and professional tone,
representing a significant advancement over
traditional text-based preparation tools .

Congratulations !

frenmend Deveper

Fig. 6. Al Feedback Report: Detailed articulation
score and rating analysis.

3. Integrated Resume Generation

The Smart Resume Maker, illustrated in Fig. 7,
implements a real-time preview system. By
utilizing a split-pane interface, users can
observe their resume update dynamically as
they enter personal information and
professional skills.

resume.

Personal Inferrction

Fig. 7. Smart Resume Maker: Split-pane interface
for real-time PDF generation.

4. System Scalability and Latency

Testing conducted on the Vercel -cloud
deployment envi- ronment showed that the
average response time for Gemini- generated
interview questions was approximately 1.8
seconds, providing a near-seamless
conversational experience. Further- more, the
NoSQL architecture of MongoDB Atlas enables
flexible schema updates without service
interruptions, demon- strating the platform’s
readiness for high-traffic placement seasons.

Conclusion and Future Work
ZenCode successfully bridges the gap between
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fragmented preparation tools and a cohesive
career readiness environment. By leveraging the
MERN stack and Gemini Al, the platform
provides a high-performance, scalable solution
for final-year engineering students. The unified
architecture ensures that technical stats, resume
data, and interview performance are
synchronized, offering a holistic view of the
user’s progress.

Future work will focus on expanding the
platform’s Al capabilities. This includes the
implementation of multimodal data fusion for
emotion recognition during interviews and the
use of Retrieval-Augmented Generation (RAG)
to ensure interview questions remain aligned
with the latest industry trends. Additionally, we
aim to introduce predictive analytics to provide
users with a quantitative metric of their
placement probability.
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