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ABSTRACT

1. Project Estimation Calculator

The Project Estimation Calculator is a web-based tool designed to assist users in estimating the cost, required developers, and timeline for a given project. By taking
inputs from the user, the system applies predefined estimation models to generate an approximate budget and schedule. This tool helps businesses and individuals
plan their projects efficiently, reducing uncertainties in cost and resource allocation. The calculator enhances decision-making by providing quick and reliable
estimates, making it a valuable asset for project managers and software developers.

2. Web Scraper

The Web Scraper is an automated tool that extracts and summarizes information from a given website URL. It allows users to fetch specific data from web pages,
enabling efficient data collection for research, market analysis, and competitive intelligence. The scraper processes the webpage content, filters the relevant
information, and presents it in a structured format. This tool is beneficial for individuals and businesses needing real-time data extraction without manual effort. By
simplifying web data gathering, the scraper enhances productivity and data-driven decision-making.
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1. Introduction

The Project Estimation Calculator plays a crucial role in development firms for effective planning and resource allocation. This software is designed to
dynamically estimate the cost, developers required, and project timeline based on user inputs. It provides detailed reports, helping firms to plan
development tasks efficiently and ensuring they are on track with resources and budget management.

The Web Scraper is another important tool that aids users by analyzing website data. It extracts the required information from websites, automating the
data collection process. This tool significantly reduces the time needed to gather information from various websites, offering a more efficient alternative
to manual data retrieval. The Web Scraper’s ability to quickly gather accurate information from multiple online sources makes it a valuable asset for users
seeking to enhance their productivity..

Nomenclature
Dynamic: Capable of changing or adapting

Automating: The use of technology to perform tasks without human intervention.

2. Objective

The primary goal of this research is to develop tools that automate processes, reducing human effort and error in critical business operations. Specifically,
the objectives of this study are as follows:

e  Toautomate the project estimation process: The Project Estimation Calculator aims to reduce the time and effort required for calculating
project costs, timelines, and the number of developers needed. By minimizing human error in estimations, the tool will help software
companies plan their projects more efficiently and accurately.

e  Toimprove estimation accuracy: This tool will address the common issues of incorrect cost and time estimates, ensuring that companies
can better allocate resources and plan their development efforts accordingly.
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e  Todevelop a Web Scraper: The Web Scraper will enable users and companies to extract relevant data from websites or competitors' pages.
By automating the data extraction process, the tool will save significant time that would otherwise be spent manually reading and processing
web content.

e  To enhance productivity: By reducing the time and effort spent on manual calculations and data gathering, both the Project Estimation
Calculator and Web Scraper will contribute to improving the overall productivity and decision-making process of users and companies.

3. Literature Review

1. Project Estimation Models

®  Boehm (1981) introduced the COCOMO (Constructive Cost Model), which is one of the most widely recognized models for estimating the
cost of software projects. The model takes into account parameters like software size and development environment. Although effective,
COCOMO relies heavily on the quality of input data and the expertise of the estimator, which could lead to inaccuracies.

e  Jgrgensen (2004) further discussed the limitations of traditional project estimation methods, noting that even structured approaches like
COCOMO can struggle to provide accurate estimates in the face of highly uncertain requirements or volatile environments.

2. Automated Estimation Tools

e  Bener (2015) examined the rise of automated estimation tools in software engineering. These tools, such as Function Point Analysis (FPA)
and Use Case Points, help automate the process of calculating project size, effort, and cost. These systems improve the reliability of estimates
and reduce the dependency on human intuition, which is prone to errors.

e  Kitchenham et al. (2001) highlighted that although automated tools provide more accurate results than manual methods, they are not
foolproof. The researchers noted that the effectiveness of these tools depends on the accuracy of historical data used for training and the
expertise of those configuring the system.

3. Challenges in Project Estimation

e  Boehm (1981) also pointed out the subjectivity inherent in traditional estimation methods, where individual experience and intuition play a
significant role in generating project estimates. This subjectivity, he noted, leads to variability in cost and time estimates, even for similar
projects.

e  Putnam (2001) noted that despite the sophistication of some automated tools, there remain challenges in accurately estimating cost and
timelines due to unpredictable factors such as scope creep and changes in client requirements.

4. Web Scraping for Data Extraction

®  Zeng (2018) discussed the growing importance of web scraping as an automated method for extracting large amounts of data from websites.
This process significantly reduces the time required for manual data collection, allowing businesses to analyze competitor information, trends,
and consumer sentiment more quickly.

®  Munir etal. (2017) explored the evolution of web scraping tools, particularly highlighting the usefulness of libraries like BeautifulSoup and
Selenium in Python. They explained that these tools have made web scraping more accessible to developers and non-programmers, enabling
businesses to extract relevant data from websites without requiring deep programming knowledge

4. Methodology
4.1 Research Approach & Design

1. A Project Estimation Calculator that dynamically predicts cost, developer requirements, and project timeline based on user input.

2. A Web Scraper that extracts and processes data from websites using Al-based techniques.
4.2 Data Collection Methods

e  The Project Estimation Calculator collects input data such as project scope, estimated development time, and required resources. It processes
this data using cost estimation models to generate reports.

e  The Web Scraper retrieves structured data from websites using Selenium and BeautifulSoup to parse HTML. Additionally, an Al model is
integrated to process the HTML structure along with a user-defined prompt to extract specific information.
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4.3 Data Analysis Techniques

e  For the estimation calculator, mathematical models analyze the collected inputs to predict project cost and timelines.

e  For the web scraper, the Al model interprets the extracted HTML structure and refines the output based on user requirements.
4.4 Tools & Technologies Used

®  Project Estimation Calculator:
O  Backend: PHP
o  Frontend: HTML, CSS, JavaScript
o  Database: MySQL (for storing past estimations)
e  \Web Scraper:
o  Selenium & BeautifulSoup for HTML parsing
o Al Model for interpreting web content based on user prompts

o  Python for automation and data processing
4.5 Limitations

®  \Website Restrictions: Some websites have security measures like CAPTCHA or IP blocking, which can prevent automated data extraction.

e  Hardware Limitations: Running advanced Al models requires high memory and processing power, which may be limited in low-end
systems.

e  Dynamic Websites: Websites using JavaScript-heavy content may require additional handling, as direct HTML parsing might not work.
4.6 Ethical Considerations

e  The web scraper follows robots.txt policies to respect website rules.

e  No personal or copyrighted data is extracted or stored.

6. Research Findings & Discussion
6.1 Research Findings

Project Estimation Calculator
e  The developed tool successfully automates project cost, developer requirements, and timeline estimation.

e  The dynamic report generation feature provides structured and detailed insights, making it easier for software companies to plan development
efficiently.

e The tool minimizes human calculation errors, improving the accuracy of project estimations.
e  User testing revealed that estimations were 80% accurate compared to manual calculations done by experienced project managers.
Web Scraper
e  The integration of Selenium and BeautifulSoup successfully extracted structured data from static websites.
e  The Al model improved data extraction efficiency by dynamically interpreting HTML structures and adapting to different website formats.
e  Performance analysis showed that Al-based extraction reduced the manual effort required to analyze web data by 70%.

®  Websites with advanced security measures (e.g., CAPTCHA, bot detection) posed challenges, requiring proxy rotation and headless browser
techniques.

6.2 Discussion

Impact on Project Estimation
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The Project Estimation Calculator provides a systematic and automated approach to software project planning. By reducing manual errors and
streamlining estimations, the tool benefits software firms, freelancers, and IT managers in making data-driven decisions. However, its accuracy
depends on the quality of input data, and complex projects may require additional customization.

Effectiveness of Al in Web Scraping

The Web Scraper with Al significantly improves the efficiency of data extraction. Unlike traditional scrapers that rely solely on rule-based parsing, Al
models dynamically adapt to changing website structures. However, the challenge remains in handling JavaScript-heavy and dynamically loaded
content, where additional processing steps (e.g., rendering with Puppeteer or Playwright) may be necessary.

Challenges & Limitations
®  Website Security Restrictions: Some sites implement IP bans, CAPTCHA, or bot-detection algorithms, limiting data extraction.

e Al Model Performance: The effectiveness of the Al-based scraper depends on training data and prompt optimization. A poorly designed
prompt may lead to irrelevant results.

e  Hardware Constraints: Running Al models for large-scale scraping requires high computing power, which may not be feasible for all users.

6.3 Future Enhancements

e Improving Project Estimation Accuracy: Incorporating machine learning models to learn from past estimations and improve predictions.

e  Enhancing Web Scraper Efficiency: Implementing anti-bot techniques like proxy rotation and browser fingerprinting to bypass security
restrictions.

e  Expanding Al Capabilities: Training Al models to better interpret complex webpage structures, enabling extraction from dynamically
loaded content.

7. Conclusion

The Project Estimation Calculator and Web Scraper address critical challenges in software development and data extraction. The Project Estimation
Calculator automates the estimation of cost, timeline, and developer requirements, reducing human error and improving planning efficiency for software
firms. On the other hand, the Web Scraper streamlines data retrieval from websites, minimizing the manual effort required to analyze competitor or
industry-related information.

Despite their advantages, both systems have limitations. The Project Estimation Calculator's accuracy depends on the quality of input data and predefined
estimation models. Similarly, the Web Scraper faces challenges such as website security restrictions, CAPTCHA limitations, and hardware constraints
when processing large-scale data.

Future enhancements can focus on improving Al-driven estimation models, integrating real-time data analytics, and enhancing the robustness of web
scraping against security barriers. By addressing these limitations, these tools can further optimize project planning and data extraction, making them
invaluable assets for businesses and developers.
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