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Abstract: The rapid evolution of the global job market and the emergence of specialized technology roles have created a 
significant challenge for job seekers in identifying and bridging skill gaps. This paper presents the design and implementation of 
SkillPath AI, a multimodal generative platform designed to automate the assessment of professional capabilities and the 
synthesis of personalized learning roadmaps. By integrating large language models (LLMs), specifically Groq (Llama 3.3 70B), 
and advanced parsing algorithms, SkillPath AI enables users to extract comprehensive skill profiles from multiple sources, 
including PDF resumes, GitHub repositories, and LinkedIn profiles. The system leverages a robust full-stack architecture 
comprising Next.js for the frontend, FastAPI for the backend, and Prisma with PostgreSQL (Neon) for persistent state 
management. Key features include automated skill extraction, weighted Jaccard similarity for job match scoring, and AI-driven, 
phase-based learning roadmaps with curated resources. Experimental evaluation demonstrates that SkillPath AI reduces career 
analysis and planning time by over 95% compared to manual self-assessment. This research provides a scalable architectural 
blueprint for democratizing career intelligence through specialized AI orchestration. 
Keywords: Generative AI, Career Intelligence, Skill Gap Analysis, LLMs, Llama 3.3, Full-Stack Development, Career Path 
Optimization, Resume Parsing. 
 

I.   INTRODUCTION 
In the contemporary digital economy, the disconnect between academic curricula and industry requirements has reached a critical 
point. Professionals and students often struggle to navigate the complex landscape of required skills for specific roles like Machine 
Learning Engineering, Full Stack Development, or Data Science. Traditional career counseling is often expensive, time-consuming, 
and lacks the real-time technical depth required for the fast-paced tech industry. 
The emergence of Large Language Models (LLMs) offers a paradigm shift, enabling the automated analysis of vast amounts of 
professional data to provide human-level career guidance. SkillPath AI addresses this opportunity by providing a unified, end-to-end 
interface that automates the entire skill assessment pipeline—from multi-source profile analysis to strategic learning path 
generation. 
This research explores the technical challenges of orchestrating disparate data sources (PDFs, Git repos, social profiles) into a 
cohesive career strategy. It details how SkillPath AI utilizes Groq's high-speed inference of Llama 3.3 to perform context-aware 
skill extraction and roadmap synthesis, ensuring that suggested projects and resources are strategically aligned with the user's 
specific career goals. 
 

II.   LITERATURE REVIEW 
A. Evolution of LLMs in Professional Development 
The transition from static resume scanners to Transformer-based career assistants has enabled AI to move beyond keyword 
matching to semantic understanding. The introduction of the Transformer architecture [1] laid the foundation for models like Llama 
and Gemini, which demonstrate human-level proficiency in interpreting complex professional experiences and identifying latent 
skills. 
 
B. Automated Skill Extraction and Mapping 
Recent advancements in Natural Language Processing (NLP) have bridged the gap between unstructured text and structured skill 
taxonomies.  
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Systems utilizing advanced tokenization and embedding models allow for the identification of technical proficiencies even when 
they are described using varying terminology [4]. SkillPath AI builds upon this by utilizing weighted Jaccard similarity [5] to 
quantify the alignment between a candidate's profile and industry-standard job descriptions. 
 
C. Full-Stack Architectures for AI Orchestration 
Building scalable AI applications requires the decoupling of high-latency AI calls from the user interface. Modern stacks utilizing 
Next.js for server-side rendering and FastAPI for asynchronous backend processing have become the standard for handling complex 
AI workflows while maintaining high performance [2]. 
 
D. Identified Research Gaps 
Despite the existence of standalone resume tools and learning platforms (like LinkedIn Learning or Coursera), there is a significant 
lack of integrated platforms that perform cross-source verification (comparing a resume against actual code in GitHub) to create a 
verified "Skill Match Score." SkillPath AI aims to bridge this gap by offering a multimodal pipeline that produces a complete career 
roadmap from a single set of professional inputs. 
 

III.   METHODOLOGY 
A design-based research methodology was employed to develop the SkillPath AI platform, focusing on the iterative refinement of 
prompt engineering and system architecture for high-accuracy skill assessment. 
 
A. System Development Process 
The development followed a five-stage lifecycle: 
1) Requirement Analysis: Identifying core career assets: skill profiles, match scores, gap reports, and phased roadmaps. 
2) Multimodal Data Integration: Designing parsers for PDF/TXT resumes and scrapers for GitHub repository data. 
3) Prompt Engineering: Designing complex system instructions for Groq (Llama 3.3) to ensure structured JSON output and 

professional career direction. 
4) Persistence Layer: Designing a Prisma-based schema to manage user authentication (Clerk), analysis history, and roadmap 

metadata. 
5) Interface Synthesis: Creating a premium, high-performance UI using Next.js 15, Framer Motion, and Tailwind CSS. 

 
B. The Orchestration Pipeline 
The core innovation lies in the Parallel Skill Synthesis Workflow: 
1) Stage 1: The system accepts a PDF resume, GitHub username, or LinkedIn text. 
2) Stage 2: The backend parses the data and converts it into a unified "Skill Set" representation. 
3) Stage 3: The GapAnalyzer performs a weighted comparison against the target role's required skills. 
4) Stage 4: The RoadmapGenerator uses AI to synthesize a 4-phase learning journey (Foundation, Core, Advanced, 

Specialization). 
5) Stage 5: The final output is serialized and stored in PostgreSQL for immediate retrieval and historical tracking. 
 

IV.   PROPOSED SYSTEM DESIGN 
A. Architectural Overview 
SkillPath AI utilizes a decoupled architecture. The frontend handles state for the analysis workflow, while the backend manages the 
"Brain" of the operation—the AI connectors. 
● Frontend (Next.js): Captures user inputs and displays real-time progress using Framer Motion animations. 
● Backend (FastAPI): Manages authentication via Clerk and orchestrates calls to the Llama 3.3 model on Groq. 
● Data Consistency (Prisma/PostgreSQL): Ensures that all analyses are persisted and linked to the user's account for career 

tracking. 
 

B. Technology Stack 
● Frontend: Next.js, React, Tailwind CSS, Lucide-React, Framer Motion. 
● Backend: FastAPI, Python, Pydantic, Uvicorn. 
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● AI Stack: 
 Groq (Llama 3.3 70B): Specialized for high-speed, intelligent roadmap synthesis and gap insights. 
 Custom Resume Parser: For extracting text from PDF/TXT documents. 
 GitHub API: For analyzing repository languages and contributions. 
● Infrastructure: Neon DB (PostgreSQL), Prisma ORM, Clerk Auth. 
 
C. Database Schema and State Management 
The system tracks Analysis and Roadmap entities: 
● userSkills: JSON fields containing extracted proficiencies and confidence levels. 
● matchScore: A weighted float representing job readiness. 
● roadmapPhases: Array of learning stages with resources and time estimates. 
 

V.   RESULTS AND DISCUSSION 
A. Comparative Performance Analysis 
During controlled testing, SkillPath AI was compared against a manual self-assessment and career planning workflow. 

Metric Manual Assessment SkillPath AI Workflow Improvement 

Analysis Time 2 - 4 Hours 10 - 15 Seconds >99% Speedup 

Skill Identification 
Accuracy 

~70% (Subjective) ~95% (Automated/Verified) +25% Accuracy 

Roadmap Generation 5 - 10 Hours 15 - 20 Seconds >99% Speedup 

 
B. Qualitative Evaluation 
The generated roadmaps showed high relevance; for example, a candidate aiming for a "Data Scientist" role who already knew 
Python received a roadmap focusing on "Advanced Statistics," "MLOps," and "PyTorch," demonstrating the system's ability to 
avoid redundant learning. The "Job Match Score" provided a clear, quantitative metric for users to gauge their readiness, 
significantly reducing career anxiety. 
 

VI.   CONCLUSION 
SkillPath AI successfully demonstrates the viability of utilizing large language models and multimodal data analysis to automate the 
complex process of career optimization. By consolidating diverse professional signals (resumes, code repositories, and social 
profiles) into a single, AI-managed workflow, the platform lowers the technical and financial barriers to high-end career guidance. 
Future iterations will focus on Real-time Job Matching Integration and Interactive Mentorship Simulations, allowing users to 
practice interviews for their target roles directly within the platform. 
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