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       ABSTRACT 
 
In the rapidly evolving landscape of semiconductor technology, the performance 

optimization of semiconductor chips is of paramount importance. This project delves 

into the realm of data engineering to unlock valuable insights into semiconductor chip 

performance. As semiconductor technology continues to push the boundaries of 

innovation, understanding and optimizing chip performance become crucial for 

enhancing overall computational efficiency. 

 

The project has successfully navigated through the initial phases of data collection, 

encompassing a comprehensive dataset on semiconductor chip performance metrics. 

Initial data engineering processes, including data cleaning and preprocessing, have 

been executed to ensure the integrity and quality of the dataset. Ongoing efforts 

include the development of robust data pipelines for continuous data ingestion and 

integration from diverse sources. Additionally, exploratory data analysis techniques 

have been employed to identify patterns and trends in the semiconductor chip 

performance data. 

 

Moving forward, the project aims to implement advanced machine learning algorithms 

and statistical models to extract meaningful insights from the accumulated data. 

Feature engineering will be a focal point, enhancing the predictive capabilities of the 

models. Furthermore, the project intends to explore anomaly detection techniques to 

identify irregularities in chip performance, contributing to the development of proactive 

maintenance strategies. The integration of real-time monitoring and feedback loops is 

also proposed to create a dynamic system capable of adapting to changing 

performance requirements. 

 

The overarching goal is to establish a data-driven framework that not only provides a 

deep understanding of semiconductor chip performance but also enables proactive 

measures for optimization. The project envisions contributing to the field of 

semiconductor technology by providing actionable insights for both chip designers and 

manufacturers, ultimately fostering advancements in computational capabilities and 

efficiency. 
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CHAPTER 1 

            INTRODUCTION 

In the relentless pursuit of advancing semiconductor technology, our project, titled 

"Data Engineering Approach to Gain Insights on Semiconductor Chip Performance," 

stands at the intersection of innovation, precision, and data-driven excellence. This 

initiative is conceived with the overarching goal of comprehensively assessing and 

optimizing semiconductor chip performance, employing a strategic amalgamation of 

cutting-edge tools and methodologies. 

 

1.1 Project Focus: 

 

The crux of our project lies in the meticulous integration of Microsoft Azure's Fabric, 

Python, and web scraping techniques. This triumvirate of technologies forms the 

backbone of our data engineering approach, enabling a nuanced exploration of 

semiconductor chip performance across a spectrum of performance metrics. 

 

1.2 Core Technological Framework: 

 

Microsoft Azure's Fabric: Our choice of Microsoft Azure's Fabric ensures seamless 

and scalable data operations. The fabric's distributed computing capabilities are 

harnessed for efficient data processing and storage, ensuring the agility required for 

handling diverse and extensive datasets. 

Python: The versatility of Python is leveraged for algorithmic implementations and 

data manipulation. Python's rich ecosystem of libraries and frameworks equips our 

project to handle complex mathematical operations, cryptographic tasks, and data 

analysis with unparalleled efficiency. 

Web Scraping: The incorporation of web scraping techniques enhances our 

dataset's richness by extracting real-world data from diverse sources. This approach 

broadens the representativeness of our analyses, ensuring our evaluations mirror the 

complexity of scenarios encountered in practical applications. 
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1.3 Core Objectives: 

 

At the heart of our endeavor is the meticulous construction of a robust data 

architecture. This architecture is designed to facilitate the secure handling of data in 

2/3 Normal Form schemas, aligning with best practices in database design. Our 

primary objectives include: 

Normalization (2/3NF): Structuring data to 2/3 Normal Form schemas to enhance 

efficiency, reduce redundancy, and fortify data integrity. 

Security: Implementing stringent security measures to safeguard the confidentiality 

and integrity of the collected data, ensuring the trustworthiness of our evaluations. 

 

1.4 Significance: 

 

Beyond the immediate objectives, our project's significance lies in contributing to the 

evolution of semiconductor chip assessment methodologies. By marrying cutting-

edge technologies with rigorous data engineering principles, we aim to redefine the 

parameters for evaluating chip performance, fostering advancements in 

computational efficiency, energy optimization, and technological innovation. 

 

As we delve into the subsequent sections, we invite scrutiny into the intricacies of our 

methodologies, data architecture, and the synergistic interplay of technologies, 

promising a profound exploration into the heart of semiconductor chip performance. 
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CHAPTER 2 

LITERATURE SURVEY 

 

2.1 INFERENCES FROM LITREATURE SURVEY 

 

The literature survey reveals a landscape dominated by the imperative need for 

optimized data management and analytical processing, particularly in the context of 

multidimensional databases. These databases, specialized for data warehousing, 

data marts, and online analytical processing (OLAP) applications, excel in presenting 

high-level views of data, thereby facilitating the analysis of expansive record sets. 

The principal allure lies in their unparalleled query performance, enabling rapid 

retrieval of precise answers to user queries and fostering efficient data examination. 

 

Recognizing the limitations of traditional data warehouses in addressing the 

escalating demands of contemporary enterprises, the paper advocates for a 

paradigm shift by proposing a novel method for designing data warehouse schemas. 

The focus centers on harnessing the capabilities of schema-free databases, 

commonly referred to as NoSQL databases, to integrate and analyze the diverse 

data emanating from social, mobile, and sensor sources. This pioneering approach 

aims to overcome the inherent constraints of conventional data warehousing 

systems. 

 

Moreover, in the realm of cross-performance prediction for benchmark programs, the 

literature underlines the significance of more comprehensive technical elucidations, 

nuanced benchmark selection discussions, and a thorough exploration of potential 

limitations. The infusion of neural networks and regression analysis emerges as a 

transformative strategy, accommodating intricate non-linear relationships between 

input and output variables. This advanced methodology augments the precision of 

performance predictions, marking a notable advancement in the domain. 

 

Particularly noteworthy is the introduction of tools such as Habitat and DNNPerf, 

each addressing critical needs in the realm of GPU selection and deep learning 

model performance prediction, respectively. Habitat distinguishes itself by aiding 
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users in making judicious decisions regarding GPU selection for DNN training, 

thereby exerting a considerable influence on overall training costs. On the other 

hand, DNNPerf fills a crucial void in the deep learning community by furnishing a tool 

for predicting the performance of deep learning models, thereby facilitating optimized 

model training and judicious resource allocation. 

 

The recurrent theme of leveraging neural networks and regression analysis 

underscores a collective commitment towards accommodating the intricacies of non-

linear relationships between variables. This unified approach is heralded as a pivotal 

stride forward, promising more accurate predictions in the dynamic landscape of 

performance analysis. In essence, the amalgamation of these insights contributes to 

a richer understanding of the evolving paradigms in database design, benchmarking, 

and predictive analytics, underscoring the interdisciplinary nature and the 

transformative potential of contemporary methodologies. 

 

 

2.2 OPEN PROBLEMS IN EXISTING SYSTEM 

 

The existing system faces several open problems that warrant attention and 

resolution. One notable challenge lies in the scalability of the data architecture, 

particularly as the volume of semiconductor chip performance data continues to grow 

exponentially. The potential bottlenecks in data processing and analysis pose 

obstacles to efficient system performance. Moreover, concerns related to data 

security and privacy persist, demanding ongoing efforts to fortify the system against 

evolving threats. The integration of diverse datasets, especially from external sources 

through web scraping, introduces complexities related to data consistency and 

accuracy, requiring meticulous validation and cleansing procedures. Additionally, 

there is a need for continual optimization of algorithms, as the computational 

demands for performance analysis and machine learning models may face scalability 

issues over time. Addressing these open problems is crucial for ensuring the 

reliability, security, and effectiveness of the existing system in the rapidly evolving 

landscape of semiconductor chip technology. 
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CHAPTER 3 
REQUIREMENT ANALYSIS 

 

3.1 FEASIBILITY STUDIES/RISK ANALYSIS OF THE PROJECT 
 

Data Security and Privacy Concerns: 

 

Risk: The project involves handling sensitive data related to semiconductor chip 

performance, raising concerns about data security and privacy. 

Mitigation: Implement robust encryption protocols, access controls, and adhere to 

data protection regulations to ensure the confidentiality and integrity of the dataset. 

 

Technical Challenges in Data Integration: 

 

Risk: Integrating diverse datasets from various sources may pose technical 

challenges, leading to inconsistencies and inaccuracies. 

Mitigation: Conduct thorough data profiling and cleansing, establish clear data 

integration protocols, and utilize advanced data engineering tools to ensure data 

quality. 

 

Algorithmic Complexity: 

 

Risk: Implementing complex algorithms in Python for performance analysis may lead 

to computational challenges and potential bottlenecks. 

Mitigation: Conduct extensive testing of algorithms, optimize code for efficiency, and 

consider parallel processing techniques to handle computational loads. 

 

Dependency on External Data Sources: 

 

Risk: Relying on external data sources for web scraping introduces a dependency 

that may be subject to changes or disruptions. 

Mitigation: Regularly monitor and validate external data sources, implement fallback 

mechanisms, and have contingency plans for disruptions. 

 

Scalability Challenges: 

 

Risk: As the project progresses, the scalability of the data architecture may become 

a concern, especially if the dataset grows exponentially. 

Mitigation: Design the architecture with scalability in mind, leverage cloud-based 

services for dynamic scaling, and continuously monitor performance metrics. 
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3.2 SOFTWARE REQUIREMENTS SPECIFICATION DOCUMENT 
 
 
Python: 
 
Python, a versatile and powerful programming language, serves as the primary 
coding language for the project. Its extensive libraries and frameworks facilitate 
diverse functionalities, from data processing to algorithm implementation. Python's 
readability and flexibility make it an ideal choice for the data engineering approach, 
enabling efficient development and integration of algorithms. 
 
 
Microsoft Fabric: 
Microsoft Fabric, a robust microservices and distributed systems platform, forms a 
critical component of the project's architecture. It provides the infrastructure for 
scalable and resilient application development, allowing seamless deployment, 
management, and scaling of microservices. Microsoft Fabric enhances the overall 
system reliability and efficiency through its advanced features and integration 
capabilities. 
 
BeautifulSoup library: 
 
BeautifulSoup, a Python library, is instrumental in web scraping tasks within the data 
engineering approach. It simplifies the extraction of data from HTML and XML 
documents, making it an essential tool for gathering information from diverse online 
sources. The library's flexibility and ease of use contribute to effective data 
acquisition, a key aspect of gaining insights into semiconductor chip performance. 
 
Git: 
 
Git, a distributed version control system, plays a pivotal role in managing and 
tracking changes in the project's source code. It ensures collaboration among team 
members by maintaining a coherent and versioned codebase.  
 
Microsoft Power App: 
 
Microsoft Power App provides a user-friendly platform for developing custom 
applications without extensive coding. In the context of the project, Power App could 
be utilized to create intuitive interfaces or dashboards for specific user interactions or 
data visualization.  
 
Microsoft Power BI: 
 
Microsoft Power BI is a business analytics tool crucial for transforming raw data into 
meaningful insights. It offers powerful data visualization and reporting capabilities, 
enabling the creation of interactive dashboards and reports. Power BI integrates 
seamlessly with various data sources, making it an integral part of the project for 
presenting and interpreting semiconductor chip performance data effectively.
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          CHAPTER 4 

DESCRIPTION OF PROPOSED SYSTEM 

 
 
The proposed system, adopting a Medallion Architecture, represents an avant-garde 

Data Engineering Approach meticulously designed to unravel nuanced insights into 

Semiconductor Chip Performance. This innovative framework seamlessly integrates 

diverse data sources, employing advanced algorithms, and leveraging the power of 

Medallion Architecture to ensure efficient handling of data in 2/3NF schemas.  

 

Through intricate layers of processing, the system aims to enhance the analysis and 

comprehension of semiconductor chip performance, ultimately contributing to the 

optimization of chip design and functionality.  

 

The Medallion Architecture acts as the cornerstone, fostering a secure and structured 

environment for the exploration and extraction of valuable performance metrics from 

semiconductor chip data. This proposed system stands as a beacon in the realm of 

semiconductor engineering, promising a holistic understanding and optimization of chip 

performance through the lens of cutting-edge data engineering methodologies. 
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4.1  SELECTED METHODOLOGY OR PROCESS MODEL 

 

 

Fig 4.1: Methodology 
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4.2 ARCHITECTURE / OVERALL DESIGN OF PROPOSED SYSTEM 

 

 

 

Fig 4.2: System Architecture  
 

 

1. Overview: 

The proposed system architecture aims to provide a robust and scalable framework 

for the project, "Data Engineering Approach to Gain Insights on Semiconductor Chip 

Performance." This architecture seamlessly integrates data engineering tools, web 

scraping, and advanced analytics within a secure and efficient ecosystem. 
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2. Components: 

 

2.1 Python Ecosystem: 

Core Programming Language: Python serves as the backbone for algorithm 

development, data manipulation, and analysis. 

Libraries: NumPy, Pandas, and Scikit-learn for numerical operations, data 

manipulation, and machine learning algorithms. 

 

2.2 Web Scraping Module: 

Beautiful Soup: Employed for parsing HTML and XML data structures. 

Selenium: Utilized for automating web browser interactions, ensuring efficient and 

reliable web scraping. 

 

2.4 Database Management System: 

SQL Server: Chosen as the DBMS for its robustness and support for normalized 

2/3NF schemas. 

 

2.5 Version Control: 

Git: Implemented for version control, enabling collaborative development, tracking 

changes, and ensuring code integrity. 

 

3. System Workflow: 

 

3.1 Data Ingestion: 

Raw data on semiconductor chip performance is ingested into Azure Fabric Services. 

 

3.2 Data Processing: 

Azure Fabric orchestrates distributed data processing, leveraging the power of 

Apache Spark for parallelized analytics. 

 

3.3 Algorithm Implementation: 

Python scripts within Jupyter Notebooks implement complex algorithms, leveraging 

Python libraries for numerical computations and machine learning. 
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3.4 Web Scraping: 

Beautiful Soup and Selenium are employed to extract real-world data, enhancing the 

richness and diversity of the dataset. 

 

3.5 Database Operations: 

SQL Server manages structured data in 2/3NF schemas, ensuring data integrity and 

efficiency. 

 

3.6 Security Measures: 

Azure Security Services are integrated throughout the architecture to enforce 

encryption, access controls, and regulatory compliance. 

 

4. Benefits: 

Scalability: The architecture accommodates the dynamic nature of semiconductor 

performance data. 

Flexibility: Components like Apache Spark and Python facilitate adaptive analyses 

and algorithm development. 

Security: Robust security measures at multiple levels ensure the confidentiality and 

integrity of the data. 

 

 

4.3   DESCRIPTION OF SOFTWARE FOR IMPLEMENTATION AND 

TESTING PLAN OF THE PROPOSED MODEL/SYSTEM 

 

1. Microsoft Fabric: 

Description: Microsoft Azure Fabric is a versatile and comprehensive platform that 

plays a pivotal role in the seamless orchestration of distributed systems and 

microservices. It serves as a fundamental layer in building scalable, resilient, and 

efficient applications. Azure Fabric provides a set of tools and services for managing 

the complete application lifecycle, from development to deployment and monitoring.  

Implementation: Utilize Azure Fabric Services for distributed computing and Azure 

Security Services for robust data security measures. 

 

2. Python: 
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Description: Python is the core programming language chosen for algorithm 

development, data manipulation, and testing. 

Implementation: Leverage Python libraries, including NumPy, Pandas, and Scikit-

learn, for efficient numerical operations and machine learning implementations. 

 

3. Web Scraping Tools: 

Description: Beautiful Soup and Selenium are employed for web scraping to extract 

real-world data and enhance the diversity of the dataset. 

Implementation: Develop scripts for automated web interactions and data extraction 

using Beautiful Soup and Selenium. 

 

4. SQL Server: 

Description: SQL Server is the chosen relational database management system 

(DBMS) for storing and managing structured data. 

Implementation: Design and implement a database schema adhering to 2/3NF 

normalization principles for efficient data operations. 

 

6. Git: 

Description: Git is a version control system enabling collaborative development, 

code integrity, and effective project management. 

Implementation: Use Git for version control, branching, and collaboration among 

team members. 
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4.4  PROJECT MANAGEMENT PLAN 

 

4.5 PROJECT PLAN TIMELINE 

 

Phase 1: Project Initiation and Planning 

Week 1-2: Define Objectives and Scope 

Define project objectives and scope 

Identify key stakeholders 

Set project milestones 

Week 3-4: Requirements Gathering 

Specify web scraping requirements 

Define data storage and processing needs 

Outline normalization and data modeling requirements 

Identify visualization and insights goals 

 

Phase 2: Data Collection and Storage 

Week 5-6: Web Scraping Implementation 

Develop web scraping scripts 

Test and refine web scraping processes 

Ensure data quality and integrity 

Week 7-8: Azure Data Lake and Azure SQL Database Setup 

Provision Azure Data Lake storage 

Configure Azure SQL Database 

Implement data pipeline using Azure Data Factory 

Phase 3: Data Processing and Transformation 
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Week 9-10: Normalization and Data Modeling 

Apply normalization techniques to enhance data structure 

Develop a comprehensive data model 

Ensure data consistency and integrity 

 

Phase 4: Data Visualization and Analysis 

Week 11-12: Data Visualization Tools Integration 

Choose appropriate data visualization tools (e.g., Power BI) 

Develop visualization dashboards 

Test and refine visualizations 

 

Phase 5: Insights Generation 

Week 13-14: Derive Insights from Data 

Apply analytical techniques to extract meaningful insights 

Validate insights against project objectives 

Document findings and recommendations 

 

Phase 6: Documentation and Reporting 

Week 15-16: Project Documentation 

Prepare comprehensive project documentation 

Document data engineering processes 

Create user guides for ongoing maintenance 

 

4.6 MODULES 

• Data Collection (Web Scrapping) 

• Integration of raw data in Bronze Layer 

• Data Processing to Silver Layer 

• Data Aggregation to Gold Layer 

• Power App Canvas Application 

• Power BI Report 
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