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ABSTRACT

You may read the findings that go along with my concept, a "RankMorph — Al Based SEO
Analyzer,” in full. This article discusses in depth the techniques utilized to transform the idea into
a working website. The client dashboard is one feature that is very noticeable to system users. I'm
contacting you to provide a project proposal that fits your needs and entails producing SEO
feedback using the website data you've given. We'll build a system that uses Al to generate SEO
feedback reports. The following features will be supported by the project: Client-side: Customers
can directly contribute text. | will transform HTML data to text if it is supplied. API Integration: |
will extract and process data if an API is accessible. A chat GPT-based Al model will receive the
client's provided text or HTML and use it to generate SEO feedback in response to preset system
prompts. The system will only be accessible to authorized users who can log in. highlighting the
team's specifics and the goal of the endeavor. provide a form or contact information for questions.
Put in place a login procedure to guarantee that only people with permission may access the site.
The client will either utilize the API for URL-based input or supply text and HTML files for
conversion. If necessary, convert HTML input to clean text. For SEO comments, send the
converted text to GPT. Display the Al-generated comments in a readable manner. Add polished
static pages for Contact Us and About Us. Make sure the system is easy to use, with intuitive
navigation and features. accepts text, HTML, and API data forms uses Al to automate the SEO
feedback process. Limits access to just those who are permitted. Contains more pages to improve
the user experience. Kindly inform me whether this proposal satisfies your requirements. | can't
wait to work with you to make this idea a reality. If you would want to schedule a call to talk more,
please let me know. title of this entire document. For the frontend backend, | have used html, css,
python. To set up my system application, all you need is a desktop computer and internet access;
costly software or computer components are not required. You may utilize my platform as a
worldwide repository and as easily accessible apps from anywhere if you have the right login
credentials. With a typical internet connection, practically any user may use my platform-neutral

solution at any time and from any location. I could also modify my system to meet specific needs.
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CHAPTER 1

Introduction

1.1 Introduction

An application that shows the relationships and interactions between other applications is
called a system. On computers, the "System" page contains connections to applications,
programming, and tools for system management. Although the word "system” may signify
different things according to the context, the idea is basically the same. A complete framework

is created by the ""RankMorph — Al Based SEO Analyzer "' by the integration of several

technologies. This framework's several modules implement the restrictions outlined for each
system in question. There are several systems in each module. I'm reaching out to you via this
web-based application to offer a project proposal that meets your requirements and involves
generating SEO feedback according to the website data you've provided. We'll create a system
that generates SEO feedback reports using artificial intelligence.

In the competitive digital world of today, improving online exposure and website performance
need efficient search engine optimization, or SEO. In order to meet this demand, | suggest
creating an Al-powered system that uses supplied website data to automatically generate SEO
feedback. This cutting-edge technology will provide customers the option to contribute data
via APl integration, HTML file uploads, or manual entry. Superior GPT-based Al technology
will be used by the system to evaluate the input and produce useful SEO insights. With its user-
friendly design, encrypted registration process, and extra static pages for assistance and
context, this system is designed to offer a professional, safe, and effective way to boost a
website's SEO performance. As companies work to improve their online visibility, SEO, or
search engine optimization, has emerged as a crucial component of success. However, it
frequently takes a great deal of skill and physical labor to produce intelligent and useful SEO
feedback. I suggest creating a sophisticated Al-powered SEO feedback system that makes use
of GPT-based Al models in order to expedite this procedure. Clients will be able to provide
data via this system in a variety of formats, such as HTML files, human text entry, or API-
based URL extraction. After processing, the Al will examine the data and produce thorough
SEO feedback reports based on preset prompts. Only those with special permission can access

the system thanks to the platform's secure authentication process. Furthermore, adding expertly
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created static pages—Ilike an About Us and Contact Us page—will improve user experience
and offer the required background information and assistance. For companies of all sizes, this
system seeks to provide an inventive way to streamline and improve SEO procedures by fusing

flexibility, efficiency, and security.
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CHAPTER 2
Initial Study

2.1 Project Proposal

Objectives

The primary aim of the website is to provide the competitive digital world of today,
improving online exposure and website performance need efficient search engine
optimization, or SEO. In order to meet this demand, | suggest creating an Al-powered
system that uses supplied website data to automatically generate SEO feedback. This
cutting-edge technology will provide customers the option to contribute data via API
integration, HTML file uploads, or manual entry. Superior GPT-based Al technology will
be used by the system to evaluate the input and produce useful SEO insights. Beyond this,

| may strive to achieve the following:

e Create a safe, Al-driven system that uses website data to produce SEO feedback
reports.

e Offer several ways for users to submit data, such as API connectivity, HTML file
uploads, and manual text entry.

e Analyze text using GPT-based Al models to produce useful SEO insights depending
on preset prompts.

e By limiting access to the platform to authorized users only, an authentication system
may provide safe access.

e Create processes that are easy to use and navigate for smooth operation.

e Transform HTML inputs into clear text so the Al model can process them efficiently.

e Provide SEO feedback produced by Al in a clear, polished manner.

e Add static pages, including a Contact Us page for questions and an About Us page
outlining the goal of the initiative.

Benefits of the website:
e Develop a secure, Al-powered system to generate SEO feedback reports based on

website data.
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e Provide multiple data submission methods, including manual text entry, HTML file
uploads, and API integration.

e Utilize GPT-based Al models to analyze text and generate actionable SEO insights
tailored to predefined prompts.

e Ensure secure access through an authentication system that restricts the platform to

authorized users only.

2.2 Background

The success of online enterprises is greatly influenced by Search Engine Optimization
(SEO), which raises user engagement, increases website exposure, and draws in organic
traffic. As the need for efficient SEO tactics increases, companies frequently look for
professional advice to maximize their online content. It takes a lot of effort, knowledge,
and resources to use traditional SEO analysis techniques. With the development of artificial
intelligence (Al), in particular natural language processing (NLP) models such as GPT,
this process may now be automated, making it more accessible and effective for businesses
[11 [2].

By creating an Al-powered SEO feedback system that automates the study and reporting
of website data, this initiative seeks to close the gap. The solution simplifies what was
before a difficult and resource-intensive operation by using GPT-based Al technology to
produce comprehensive, actionable feedback on SEO performance [3]. For companies
looking to improve their digital footprint effectively, this solution promises to be
revolutionary since it integrates secure access, flexible input methods, and an intuitive
design [2][3].

2.3 Problem Area
e Time-consuming SEO Analysis: Conventional techniques for producing SEO
feedback need a lot of resources and professional assistance.
e Absence of Automation: For companies that manage several websites or sizable
datasets, manual SEO analysis is inefficient and not scalable.
e Inconsistent Quality: Human analysis variability might result in feedback that is

both inconsistent and lacking.
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Restricted Accessibility: Because of financial and resource limitations, small and
medium-sized enterprises might not have easy access to expert SEO services.
Problems with Data Formats: Websites frequently contain a variety of data formats
(text, HTML, API), which makes processing and analysis difficult.

Security Issues: There may be security hazards associated with unfettered access to
private website data.

User Experience Gaps: Current tools frequently fall short in terms of having an

intuitive user interface or easy navigation.

2.4 Possible Solution

Al-Powered Automation: Generate feedback and analyze SEO automatically with
GPT-based Al.

Multi-Format Data Support: Provide flexible input via text, HTML files, and API
connectivity.

Simplified Processing: Put strong algorithms into place to transform HTML into clear
text so that it can be analyzed efficiently.

Enable only authorized users to access the platform by integrating an authentication
mechanism.

Provide consistent, accurate, and actionable SEO analytics by using Al models and
pre-established prompts.

User-Friendly Interface: Create a platform with easy-to-use navigation and
straightforward processes.

Scalability: Create a system that can effectively manage big datasets and numerous
users.

For user interaction and support, including static support pages such as About Us and
Contact Us.
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CHAPTER 3

Literature Review

3.1 Discussion on problem domain based on published articles

The difficulties posed by conventional SEO procedures underscore the urgent need for
creative fixes. Numerous studies have shown that SEQ is still a crucial component of digital
marketing as it has a direct impact on search engine rankings and website exposure.
However, small companies find it challenging to successfully compete with manual
techniques to SEO feedback, which are labor-intensive and frequently need a large
investment of time and expertise [1] [2].

In order to overcome these obstacles, automation in SEO analysis has showed potential.
After being trained on large datasets, Al models like GPT may produce informative
feedback, which makes them useful tools for enhancing website performance. According
to published research, Al-powered systems may reduce human error and standardize
feedback, providing scalable and reliable solutions [3] [4]. Another major challenge is the
variety of formats used to store website data, including text, HTML, and material available
through APIs. In addition to saving time, automated systems that can process and analyze
these formats provide accessibility for companies with a range of technological specialties
[2] [5].

Another important consideration is security, because companies are wary about disclosing
private online information. While preserving usability, using strong authentication
procedures guarantees data security. Because digital products' success depends on their
usefulness and convenience of use, a well-designed user interface is equally essential.
Using an Al-powered SEO questionnaire to address these issues is in line with current
research and technical trends, and it promises to improve security, accessibility, and

efficiency while increasing sophisticated SEO analysis for companies of all sizes.

3.2 Discussion on problem solutions based on published articles
A number of issues with conventional SEO techniques are successfully addressed by the
Al-powered SEO feedback system. By automating the analytical process, consistent,

actionable results are ensured while requiring less manual labor. Businesses of all sizes
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may benefit from the efficient SEO feedback generation made possible by Al models like
GPT [1] [2]. Furthermore, the system's versatility in handling text, HTML, and API inputs
guarantees wide accessibility and thorough analysis [3]. To protect sensitive data, security
IS given top priority through user authentication, encryption, and secure loginsa4.Usability
is improved by the user-friendly design and static support pages like About Us and Contact
Usl6].Last but not least, the platform's scalability enables it to expand with enterprises,
overcoming the drawbacks of conventional tools[1] [7]. Businesses may enhance their SEO

performance in a thorough, safe, and effective manner with these options.

3.3 Comparison of three/four leading solutions

SURFER pped See how Surfers crushed it this year @ Explore Unwrapped 71

[I]SURFER Product v Solutions ~ Resources v Company -~ Pricing

B (3 & & & & & 4BRATING

The Best-performing
Content is Made with Surfer

Surfer offers you a content optimization workflow that boosts organic traffic,
improves your rank in search results, and helps grow your business.
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SEMRUSH Features Pricing Resources v v App Center @@ ~ Enterprise ! N v Login ‘ Sign Up

Get measurable results
from online marketing

Do SEQ, content marketing, competitor research,
PPC and social media marketing from just one platform.

Start now

Trusted by the world's leading brands

Clearscope Product v Customers Pricing Blog Webinars Support [Slgnin

Content drives more traffic
with Clearscope

Our Al-powered platform makes it ridiculously easy to get
more out of your content.

View pricing

e In this project, provide quick, precise feedback and automates the processing of

Best Features:

analysis.
e Offers data-driven insights and optimization recommendations.

e Efficient and scalable, making it perfect for companies with big datasets.

Limitations
e Reliance on technology;
e Internet access fees;

e User acceptability and interface issues;
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e Safety and secrecy concerns
e Might not have the sophisticated comprehension of a human specialist.
e Needs a learning curve to be used effectively.

e Less personalization than with manual analysis.

3.4 Recommended Approach

Table 1: Modules descriptions

Actuators Functions

Client Side e Signin
Clients can manually input text for SEO analysis.

e Users can upload HTML files, which will be
converted into clean text for SEO analysis according
to GPT-based Al model.

e Ifan APl is provided, the system can extract data from
the specified URL for SEO evaluation.

e The Al generates detailed SEO feedback in an easy-to-
read report format.
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CHAPTER 4
Methodology

4.1 What to Use

We'll create a system that generates SEO feedback reports using artificial intelligence. The
project will support the following features: Client-side: Text contributions from customers
are direct. If HTML data is provided, I will convert it to text. API Integration: If an APl is
available, I will get and handle the data. In response to pre-programmed system prompts,
a chat GPT-based Al model will utilize the client's supplied text or HTML to produce SEO
feedback. Along with the system architecture and theoretical underpinnings, the approach
includes the procedure for identifying features pertinent to this project. It is acknowledged
that the SDLC life cycle model, a comprehensive framework for design, development, etc.,
is the accepted method. | understand the many types of SDLC models. Software
development employs a number of paradigms, including the Big Bang, Spiral, Waterfall,
Agile, Iterative, and Dynamic system building models. Each of the models provides a

framework to guide the development and use of the platform.

4.2 Why to use

The system architecture has to be defined as the initial stage in the development process.
Determining the parts and how they interacted was a part of this. Scalability, security, and
dependability were important components of the system infrastructure design. It required
keeping the user interface and database administration separate from the product's back-
end features. The design also included security measures to guarantee safe transactions and
safeguard computer data. For every software project, the agile methodology must be
applied. There are a lot of agile approach titles that | am aware with, like feature-driven
creation, scrum, crystal, flexible system development technique, and kanban. Still, 1 used
the DSDM technique to approach my project. The DSDM approach is advantageous for a
number of reasons. lterative development makes use of the dynamic system development
approach, which allows for flexibility in changing needs. This tactic works well when
prompt delivery is necessary. The Dynamic System Development Method requires

software projects to be delivered on a regular basis. The company can implement

10
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advantages sooner thanks to this agility strategy, which also enhances reporting on market
changes and reduces time to market. To help team members see potential risks early in the
project's lifespan, this agile approach incorporates risk management strategies into its
operations. When precautions are implemented, risk management becoming less of an

issue. For these reasons, | approached my project using the DSDM agile strategy.

4.3 Section of methodology

Pre-Project Phase:

e Feasibility Study: This stage entails assessing the technological, financial, and
functional viability of the project proposal. Weighing the project's possible
advantages, expenses, and risks is part of it.

e Collecting condition: During the conditions collection phase, the program's needs
are gathered and recorded. It is crucial to comprehend company requirements,
customer desires, and limitations while establishing the project's scope.

e Planning: Part of the planning process is developing an effort plan that details the
project's goals, schedule, necessary resources, and deliverables. Determining the
project's stakeholders, establishing roles and duties, and developing a plan for

interaction and risk management are all essential.

Project Lifecycle Phase:

e Design: Using the requirements that have been acquired, the software design is
constructed in this stage. Database, architectural, and user interface design are only
a few of the high-level and comprehensive design tasks it involves.

e Development: Using the design requirements as a guide, the program is coded at
this step. To produce a functional software product, the developer develops the
source code, performs unit tests, and assembles components.

e Testing: By putting the program through its paces, this process aims to guarantee
that it is both high-quality and functional. Unit, user validity, integration, and

system testing are just a few of the many testing techniques it covers.

11
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e Deployment: After undergoing a thorough testing process and approval, the
software is placed into use. It is necessary to install, configure, and set up the

program in the proper environment.

Post-Project Phase:

e Maintenance: The software moves into the maintenance stage following deployment.
To make sure the program keeps functioning and adapts to changing requirements, this
phase entails regular maintenance, bug repairs, and upgrades.

e Evaluation: By comparing the project's actual results with its stated goals, its efficacy
may be assessed. It assists in determining what needs to be changed and what can be
learned for future projects.

e Closure: The project officially ends at this moment. It include completing the project's

documentation, monitoring its artifacts, and doing a project evaluation or post-mortem.

These parts offer a disciplined approach to managing software development projects and aid
in achieving effective results, from early planning to post-deployment assistance.

4.4 Implementations plans

At this point in the project, the general public can now use the finished application. Once a bug
has been identified and fixed, the new system must be enabled. This section selects the settings,
protocols, and release requirements. The new system is then tested and put into use if

everything works as planned.

Features:

e Text may be manually entered by clients for SEO analysis.

e The GPT-based Al model allows users to submit HTML files, which are then
transformed into clean text for SEO analysis.

e The system may retrieve information from the given URL for SEO assessment if
an APl is supplied.

e The Al produces thorough SEO feedback in a report style that is simple to
understand.

12
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CHAPTER 5

Planning

5.1 Project Plan

The primary aim of the website is to provide the competitive digital world of today,
improving online exposure and website performance need efficient search engine
optimization, or SEO. In order to meet this demand, | suggest creating an Al-powered
system that uses supplied website data to automatically generate SEO feedback. This
cutting-edge technology will provide customers the option to contribute data via API
integration, HTML file uploads, or manual entry. Superior GPT-based Al technology will
be used by the system to evaluate the input and produce useful SEO insights. Beyond this,

| may strive to achieve the following.

5.1.1 Management plan

Describe the project management procedure and the roles and duties of the project team.
To guarantee a successful partnership, define the reporting and communication routes. Set
up the issue-resolution approach's stages for decision-making and escalation.

Table 2: Management Planning

No | Task Name Duration | Start Date End Date
1 | Introduction 10 1-7-24 10-7-24
2 Initial Study 5 10-7-24 15-7-24
3 | Literature Review 5 16-7-24 20-7-24
4 | Methodology 3 21-7-24 23-7-24
5 | Planning 10 24-7-24 03-8-24
6 | Feasibility 15 04-8-24 18-8-24
7 | Foundation 5 19-8-24 23-8-24
8 | Exploration 14 24-8-24 07-9-24
9 | Engineering 30 08-9-24 08-10-24
10 | Deployment 18 09-10-24 26-10-24
11 | Testing 10 27-10-24 07-11-24

13
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12 | Implementation 5 08-11-24 12-11-24

13 | Critical Appraisal and Evaluation 4 13-11-24 16-11-24

14 | Lessons Learning 3 17-11-24 20-11-24

15| Conclusion 10 21-11-24 01-12-24
Total 147 days

5.1.2 Resource Allocation

Determine all of the project's resources, such as staff, tools, and software. Based on the

workload and project schedule, decide how best to allocate the resources. Assign duties

and obligations to team members while making sure they possess the requisite knowledge

and abilities.
Table 3: Resource Allocation
No | Task Name Duration Resource
1 Introduction 10 End User
2 Initial Study 5 Analyst
3 Literature Review 5 Analyst
4 Methodology 3 Analyst
5 Planning 10 Analyst, Designer, Developer
6 Feasibility 15 Analyst
7 Foundation 5 Designer
8 Exploration 14 Designer , Developer
9 Engineering 30 Developer
10 | Deployment 18 Analyst, Developer
11 | Testing 10 Analyst, Developer, Tester,
Users
12 | Implementation 5 Analyst, Developer
13 | Critical Appraisal and Evaluation 4 Analyst, Tester and Developer

©Daffodil International University
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14 | Lessons Learning

3

Analyst, Users

15 | Conclusion

10

Analyst

Total

147 days

5.1.3 Time Boxing

To make development and testing easier, divide the project into many time periods or

iterations. Determine the duration of each time box as well as the tasks and outputs required

for every iteration. For every time box, establish specific objectives and supply resources.

Table 4: Time Boxing

Time -Box| Task Name Duration Resource

TB1 Introduction 10 End Users, Analyst
Initial Study 5 Analyst
Literature Review 5 Analyst

TB2 Methodology 3 Analyst
Planning 10 Analyst, Designer, Developer
Feasibility 15 Analyst

TB3 Foundation 5 Designer

TB4 Exploration 14 Designer, Developer
Engineering 30 Developer

TB5 Deployment 18 Analyst, Developer
Testing 10 Analyst, Developer, Tester,

Users

TB6 Implementation 5 Analyst, Developer

TB7 Critical Appraisal and Evaluation | 4 Analyst, Tester and Developer
Lessons Learning 3 Analyst, Users

TB8 Conclusion 10 Analyst

©Daffodil International University
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Total

147 days

6.1 All possible types of feasibility

6.1.1 Operational feasibility

CHAPTER 6
Feasibility

The possibility that all pertinent elements, such as engineering, planning, legal, and

financial considerations, will be brought into account in order to effectively complete a
project is ascertained by a feasibility study. Operational practicability is a measure of a
system's ability to adapt to changing needs, leverage the scope defined during opportunity
definition, would and satisfy project or requirement analysis criteria. Through the use of

my online application, a traveler will be able to precisely and methodically manage every

part of their journey in a timely manner. The web application at the heart of the suggested

concept acts as a To address this need, | propose developing an Al-driven system that

automatically generates SEO feedback based on provided website data. Customers will

have the choice of contributing data through manual entry, HTML file uploads, or API

connection thanks to this state-of-the-art technology.

6.1.2 Technical feasibility

Hardware

Software

Dell Laptop, Wi-Fi, Router, |  Android Studio, Google
Cable, Android Phone

Chrome Browser,
Windows, MS Word

©Daffodil International University
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6.1.3 Technology

Client slide

Server side

Html, css, JavaScript, React+Vite

Python

6.2 Cost Benefit Analysis

Cost-benefit analysis is a concept that project managers use to analyze the advantages and

disadvantages of various project paths, including interactions, activities, business demands,

and investments. The optimum way to achieve my goal at the lowest possible cost is

determined via a cost-benefit analysis of all the choices available.

Project Name: RankMorph — Al Based SEO Analyzer.

Table 5: Cost Benefit

Equipment 15t 2nd 3rd 4t Total
Year Year Year Year

Web Based 20000 20000

Application

Domain & 10000 10000 10000 30000

Hosting

Software 1000 1000

Internet 2000 2000 2000 2000 8000

Training 5000 5000

Development 5000 5000

Maintenance 10000 10000 10000 10000 4000

Total 73,000
BDT.

6.3 DSDM Dynamic System Development Method (DSDM)

Instead, then focusing on a particular application development tool or technology, the

Dynamic Systems Development Method, or DSDM for short, is an agile project and

software development management organizational structure. It strongly emphasizes

iterative development methods, regular software delivery, and cooperation between

©Daffodil International University
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development teams and business stakeholders. It is vital to remember that DSDM does
not need the use of certain tools or technologies, such as. These web development

tools are widely known and definitely useful for DSDM applications.

©Daffodil International University

18



CHAPTER 7

Foundation

7.1 Some potential approaches

7.1.1 Interview

It is crucial to set up interviews for every project. By conducting interviews, Multiple input
sources, such as human text, HTML files, and API interface, are used to automate SEO
analysis in this Al-powered SEO feedback system, which has been described as a flexible
tool. It effectively analyzes data and uses GPT-based Al to produce personalized reports
with meaningful feedback. In order to improve the user experience, the interview
emphasized its secure access features, user-friendly design, and static sites such About Us
and Contact Us. The focus was on how it is appropriate for companies of all sizes because
to its scalability, flexibility, and strong security features like access control and encryption.
Businesses may efficiently improve their online presence thanks to ongoing upgrades that
guarantee relevancy with changing SEO trends.

7.1.2 Observation

An effective method for expediting SEO analysis and feedback production is the Al-
powered SEO feedback system. Accessibility and usability for a wide range of customers
are guaranteed by its multi-format handling capabilities, secure access, and intuitive
design. Its efficiency is demonstrated by the incorporation of GPT-based Al for actionable
insights, and its flexibility in responding to evolving SEO trends and business expansion
is demonstrated by features like scalability and ongoing upgrades. All things considered,

the system provides a safe, adaptable, and efficient platform for raising internet presence.

7.2 Specific problem are identification and description

The ineffectiveness and irregularity of conventional SEO analysis techniques are the main
issues that the Al-powered SEO feedback system attempts to solve. For small and medium-
sized companies with limited resources, manual procedures are impracticable since they
can demand a great deal of time, effort, and skill. Furthermore, accessibility and scalability

are limited by the absence of automated tools for managing various data types, including

19
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text, HTML, and API inputs. The procedure is made more difficult by security issues, such
as illegal access to private website data. These difficulties are made worse by the ever-
changing landscape of SEO trends, which necessitate regular modifications and
adjustments that are difficult to achieve using conventional approaches. This makes it
evident that a flexible, automated, and trustworthy solution is required to improve website

optimization efforts and expedite SEO feedback.

7.3 Possible solution

The Al-powered SEO input system automates the SEO analysis process, providing a
creative solution to the issues found. By using GPT-based Al, the system successfully
generates actionable SEO feedback, doing away with the laborious and irregular nature of
human procedures. Text, HTML, and API are just a few of the input types it accepts,
guaranteeing accessibility and adaptability for a range of customer requirements. Sensitive
information is protected thanks to user authentication, data encryption, and secure login
mechanisms, which solve important security issues. The platform can handle big datasets
and expand to meet corporate demands because to its scalability, and it is updated often to
stay relevant with changing SEO trends. Businesses may efficiently enhance their internet
presence with this all-inclusive strategy, which offers a user-friendly, safe, and flexible

solution.

7.4 Overall Requirement List
® Functional Requirements
® Non-Functional Requirements.
7.4.1 Functional Requirements
7.4.1.1 Client side
e Signin
e Clients can manually input text for SEO analysis.
e Users can upload HTML files, which will be converted into clean text for SEO
analysis according to GPT-based Al model.
e |fan API is provided, the system can extract data from the specified URL for SEO

evaluation.
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e The Al generates detailed SEO feedback in an easy-to-read report format.

7.4.2 Non-Functional Requirements
7.4.2.1 Security
Each user of the system has an account, and only those who have been given authorization

and a password may access it. | use both JavaScript to encrypt the credentials.

AboutUs  Contact Us

Website URL Analysis

Enter Website URL:

https:/example.com

Fig 1: User Interfaces

7.4.2.2 Performance

Records are simple to keep up to date.

7.4.2.3 Availability

Users merely need a PC with an Internet connection to access the system from anywhere at
any time. Numerous web browsers, including as Internet Explorer, Mozilla, Opera, and
Chrome, are compatible with the system.

7.4.2.4 User Friendly

It has an engaging user interface and is easy to use.
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e The website shouldn't have any noticeable latency or outages when many people are
accessing it at once.

e Managing large amounts of data is a must for the website.

e The website should have a straightforward, user-friendly design and layout.

e The website must easily accommodate new features and functionalities without requiring
extensive editing or redesigning.

e To fix defects and issues that arise after launch, the website must be maintained.

7.5 Which technology to be implemented
The program I'm working on is entirely web based. I'm developing my project with html,

Css, java script, python.

HTML: Web pages can be created using markup languages like HTML. HTML files may be
seen and understood by web browsers. Every website is built on HTML components. enables
you to create engaging content by permitting the usage of HTML elements and visuals. In [8],
it may also produce chapters, lists, quotes, titles, and links.

CSS: To further personalize the material on my webpage, | may utilize CSS to alter the fonts,
colors, and layouts. This improves the cohesion and aesthetic attractiveness of my website.

The website seems friendlier as a consequence. Inside [9]

JavaScript: JavaScript is one of the most popular programming languages available today.
| also utilize JavaScript as a language for web development. In doing so, a layer of common

web technologies is developed. Within [10]

Bootstrap: Version 4.0 of Bootstrap is currently in use. All the HTML, CSS, and JavaScript
components you need to develop responsive websites can be found in Bootstrap 4. As a

result, | created user accounts on my website.[11]
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7.6 Recommendation and justifications

To overcome the shortcomings and inefficiencies of conventional SEO techniques, it is advised
to put the Al-powered SEO feedback system into place. By automating the analytical process
with GPT-based Al, this solution eliminates the need for a significant amount of human labor
while producing faster and more reliable feedback. Its ability to accept text, HTML, and API
as input formats guarantees adaptability and meets the various demands of companies. By
including strong security measures like user identification and data encryption, the dangers of
unwanted access to private data are reduced. Additionally, because of the system's scalability,
companies of all sizes may use it to handle their expanding data needs. Long-term relevance
is ensured by regular changes in line with changing SEO trends, giving firms a competitive
advantage. The system is a useful instrument for improving online visibility and attaining

sustained digital growth because of its efficiency, flexibility, security, and adaptability.
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CHAPTER 8

Exploration

8.1 Use case

This section analyzes both functional and non-functional needs using use-case data and visuals.

Client slide:

Sign In

Clients can manually input text for SEO analysis.

Users can upload HTML files, which will be converted into clean text for SEO
analysis according to GPT-based Al model.

If an API is provided, the system can extract data from the specified URL for
SEO evaluation.

The Al generates detailed SEO feedback in an easy-to-read report format.

’//\\( ,/,\\
Client /SstemAdmn
(;{.Upload HTML File ™ ::'.Logm to System (Authorized User) : 4 "-Manage UserAcces;) ( Ensure Data Security-\'\. .::-Updata Static Pages ,\

< SubmitText 5 Integrate via API ¢ Convert HTMLto Text )

{rr-éenerate SEO Feedback )

|

{ i(;/-’iew Feedback Repon-'-t-i_ )

Fig 3: Use case Diagram
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8.2 Activity diagram

Describe how the system is dynamic. It looks like a flow chart that shows how one task
interrelates with another. You may use the exercise to describe how the system works.
Consequently, control is distributed across all operations. The following is the complete

activity diagram for each module: responsible.

LA

[ Client logs into the system
\.

Y.
v
Yes / No

4 N,
Is user authorized?

e ™ - -
| Access granted | | Access denied \
. S . S/

. v

™~
Submit data (text, HTML, or API) |
Y /

|
N

/—L\ AN
Data type? > HMM > API
Text
. / Y ( ‘ N
“ ™ | Convert HTML to text | \ Extract data via API \
| send text to Al model for pracessing | . Y A vy
. J l ‘L
' ™ ™
| Send text to Al model for processing | | Send data to Al model for processing |
L JIRN )
l Generate SEQ feedback \
S ¢ s

™
| Display feedback report to the client |

) \

W
6
Fig 4: Activity Diagram.
8.3 Requirement catalogue
Functional requirements:
e FR1: Sign In if authorized account.
e FR2: Clients can manually input text for SEO analysis.
e FR3: Users can upload HTML files, which will be converted into clean text for
SEO analysis according to GPT-based Al model.
e FR5: If an APl is provided, the system can extract data from the specified URL
for SEO evaluation.
e FRG6: The Al generates detailed SEO feedback in an easy-to-read report format.

25
©Daffodil International University



Non-Functional Requirements:

e NFR1: Each user of the system is given an account, and only those who have been
granted authorization and a password can access it. | use both JavaScript to encrypt the
credentials.

e NFR2: Maintaining and updating records is simple.

e NFR3: Users simply need a PC with an Internet connection to access the system from
anywhere at any time. Numerous web browsers, including as Internet Explorer,
Mozilla, Opera, and Chrome, are compatible with the system.

e NFR4: The technology has an engaging user interface and is easy to use.

User Interface Requirements:

e UIRL: A user-friendly interface with intuitive navigation that makes accessing
various functions and capabilities simple.
e UIR2: responsive design can adapt to different screen and device sizes.

e UIR3: Icons offer visual signals to help users comprehend and operate the system.

Security and Privacy Requirements:

e SR1: Safe authentication and authorization procedures to safeguard user
information and accounts.

e SR2: Protect all data from various user accounts, web application data.

8.4 Prioritized Requirement List (PRL)

Table 6: Prioritized requirement list

Requirement

ID Requirement Description Priority DependenciesStatus Validation Criteria
Only Authorized person can successfully done
RQ1 login High
Login functionality RQ1 Client can sign in
RQ2 High successfully.
26
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Clients can manually input RQ2 successfully
RQ3 text for SEO analysis. High

Users can upload HTML successfully
files, which will be converted

into clean text for SEO

analysis according to GPT-

RQ4 based Al model. High RQ2, RQ3
If an API is provided, the successfully
system can extract data from
the specified URL for SEO

RQ5 evaluation. High  RQ2 RQ3

8.5 Prototype of new system

AboutUs  Contact Us

Website URL Analysis

Enter Website URL:
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You can also use the Network tab in the browser's developer
tools to see the size of the listed resources before and after
the changes, as well as cache expiration times.

Remember that caching policies are a balance. Setting a cache
lifetime too high can lead to users downloading stale
resources, while setting it too low can lead to more
roundtrips to the server. So, it's important to test and
monitor the performance after implementing these changes.

Priority Counts:

« High: 4
+ Medium: 9

AboutUs  Contact U

Website URL Analysis

Enter Website URL:

Analyzing Result:

URL: https:/drippybangals.xyz/

Recommendations:

« Performance:

Serve images in next-gen formats
1. SPECIFIC PROBLEMS BY RESOURCE:

The images listed are in a format that is not optimized for
web performance. Images in PNG or JPEG format are larger in
size and consume more data than those in WebP or AVIF format,
which can result in slower download speeds and an overall
slower website experience.

2. DETAILED SOLUTION FOR EACH RESOURCE:

There are two ways to serve images in next-gen formats: by
converting them manually or by using a CMS plugin if your

Fig 5:
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- Content:

@ Missing meta description

Location: <head> section

Solution:

- Add a compelling meta description

Example:

<meta name="description" content="Your compelling description here (120-160 characters)">
Implementation: Add the meta description tag within the <head> section

@ Missing H1 heading

Location: Page content

Solution:

- Add a primary H1 heading

Example:

<h1>Your Primary Page Heading</h1>

Implementation: Add as the main visible heading of your content

« Technical:

No XML sitemap

Lanatinn: Dant divantavy [leitaman vml)

Interfaces for client side
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CHAPTER 9

Engineering

Today's competitive digital world necessitates effective search engine optimization, or SEQO,
to improve online visibility and website performance. This is the website's main goal. | propose
developing an Al-powered system that automatically generates SEO feedback based on the
website data in order to satisfy this need. Customers will be able to submit data using this state-
of-the-art technology through manual entry, HTML file uploads, or API connectivity. The
system will analyze the input using advanced GPT-based Al technology to generate valuable

SEO insights. Beyond this, | may aim for the following.

Features:

e Sign In if authorized account.

e Clients can manually input text for SEO analysis.

e Users can upload HTML files, which will be converted into clean text for SEO
analysis according to GPT-based Al model.

e |fan APl is provided, the system can extract data from the specified URL for
SEO evaluation.

e The Al generates detailed SEO feedback in an easy-to-read report format.

9.1 Class Diagram
The source material for the interclass linkages was displayed in a class. The class in this
instance defines the variables and actions of an entity, either as a single programming

description or as a distinct entity inside a program.
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‘ @ Client ‘ @ Adrmin

o submitText(data: String)
o uploadHTML(file: File) . e e Pages()
o provideAPI(url: String) e ensureSecurity()

o viewReport(): Report

Submits data /Manages system

‘ @ System ‘

o authenticateUser(username: String, password: String): Boolean
o processData(data: String): String
o generateFeedback(data: String): Report

Handles HTML Handles API Generates Report

@ Report
(©) HTMLProcessor (©) APIHandler
o content: String

o convertToText(html: File): String o extractData(apiUrl: String): String o generatePDF(): File
o display(): void

Fig 6: Class Diagram

9.2 ER diagram

In design, institutional means of communication—also known as the ER model, ER
Diagram, or ERD—are a kind of structural application. The key components of the
restricted system and the relationships among these entities are the only significant pieces
of information that the ERD exchanges and displays in a different way. This completes the

client module's entity-relationship diagram.
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@ HTMLProcessor

@ Client

o ClientID : Integer

Name : String
Email : String
Password : String

submits

AN
@ Submission

® SubmissionID : Integer

ClientID : Integer
DataType : String
Data : Text

= N4

processed by |processed by

qumissionDate : DateTime

(E) APHandler

® ProcessorlD : Integer

e APIHandlerID : Integer

HTMLData : Text
ConvertedText : Text

APIUrl : String
ExtractedData : Text

Fig 8: ER Diagram.
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inked to

=

® Report

® ReportID : Integer

SubmissionID : Integer
GeneratedFeedback : Text
CreatedOn : DateTime
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9.3 Sequence Diagram

This is all about one module's sequence diagram: Client side

i i Al System { HTML ProoessorJ {API HandlerJ { Report Generator

Clitlant Adrpin

| |
1 Log in (name,username, password)
r T

:l Authe:ntication success(Authorized
e |
| Submit data (text, HTML, or API)

|

| |

1 |

| |

| |

| |

| |

: !

alt / [Text Submission] ] ]
: : : Generate SEO feedback ﬁrom text : -
1 | | | | -

:< Display feedback report } } }

THTML Submission] T [T T [ prr
\ | | Convert HTML to text \_} | |
| | | fll | |
| | ' Return converted text | | |

<
1 I I I I I
! ! | Generate SEO feedback from text ! g
; | | >
1 | | | | |
1, Display feedback report | | | |
[ T T T T |

'['A'ﬁ'l"ls'iih'r}ii's'éiii"h'] """""""""""""""""""""""""" :;; """"""""""""""" ; """""""""
! ! ' Extract data via API ! ! !
1 | r t > |
I | | | | |
| I 1 Return extracted data | | I
1 | [y T 1 |
: : | Generate SEO feedback from data : ‘J
| | I | | [l
:< Display feedback report 1 1 1 1
1 | | | | |
! 1 Manage static pages o I I I
I r Ll | | |
: :4 Update static pages : : : :
| ™~ | | | |
1 | | | |

CI'%nt Admin Al System [ HTML Processor l {API Handler l { Report Generator

!

Fig 9: Sequence Diagram
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CHAPTER 10

Development

10.1 Core Module Samples

1 from fastapi import FastAPI, HTTPException

2 from pydantic impeort BaseModel, HttpUrl

3 from app.modules import pagespeed, content_analysis, technical_seo, recommendations
4 from app.logger import logger

5 from fastapi.middleware.cors import CORSMiddleware

6

7 app = FastaAPI()

8

9 class URLInput(BaseModel):

1e url: Httpurl

11

12 app.add_middleware(

13 CORsSMiddleware,

14 allow_origins=["*"], # Allows all origins

15 allow_credentials=True,

16 allow_methods=["*"], # Allows all HTTP methods

17 allow_headers=["*"], # Allows all headers

18 )

19

28

21 @app.post("/analyze™)

22 ¥ async def analyze_url(input: URLInput):

23 url = str{input.url)

24 logger.info(f"Analyzing URL: {url}™)

]

21 @app.post("/analyze™)

22 v async def analyze_url{input: URLInput):

23 url = str(input.url)

24 logger.info(f"Analyzing URL: {url}™)

25

26 try:

27 pagespeed_insights = pagespeed.get_insights(url)
28 content_data = content_analysis.analyze(url)
29 tech_seo_data = technical_seo.analyze(url)

38 recommendations_data = recommendations.generate(url, pagespeed_insights, content_data, tech_seo_data)
31

32 return {

33 "url™: url,

34

35 "recommendations”: recommendations_data
36

37 1

38 except Exception as e:

39 logger.error(f"Error analyzing URL: {str(e)}")
40 raise HTTPException(status_code=588, detail=str{e))
41
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requests
fastapi im t HTTPException
..config port PAGESPEED_API_KEY
..logger import logger

f get_insights(url):
logger.info(f"Fetching PageSpeed Insights for {url}")
api_url = f"https://www.googleapis.com/pagespeedonline/v5/runPagespeed?url={url}&key={PAGESPEED_API_KEY}"
response = requests.get(api_url)
if response.status_code != 200:
logger.error(f"Failed to fetch PageSpeed Insights: {response.sta
raise HTTPException(status_code , detail="Failed to fetch PageSpeed Insights")
data = response.j 0
turn {
‘performance_score': data['lighthouseResult'] ['categories']['performance']['score'],
‘opportunities': data['lighthouseResult']['audits']

mport requests
bs4 import BeautifulSoup
from ..logger import logger

analyze(url):

logger.info(f"Analyzing content for {url}")
response = requests.get(url)

soup = BeautifulSoup(response.text, 'html.parser')

title soup.title.string if soup.title else None
meta_description = soup.find('meta’, attrs={'name 'description'})
meta_description = meta_description['content'] if meta_description e

h1_tags [h1.text for hl in soup.find_all('h1')]
img_alt_texts = [img.get('alt', '') for img in soup.find_all('img')]

content = ' '.join([p.text for p in soup.find_all('p')])
word_count = len(content.split())

return {
‘title': title,
‘meta_description': meta_description,
'h1_tags': hl_tags,
'img_alt_texts': img_alt_texts,
‘word_count': word_count

rt requests
1 urllib.parse import urlparse
..logger import logger

parsed_url = urlparse(url)
is_https = parsed_url.scheme == 'https'

response = requests.get(url)
headers = response.headers

has_robots_txt requests.get(f"{parsed_url 2 ://{parsed_url.netloc}/robots.txt").sta
has_sitemap = requests.get(f"{parsed_url.scheme}://{parsed_url.netloc}/sitemap.xml").status_c

{
'is_https': is_https,
‘server': headers.get('Server'),
'has_robots_txt': has_robots_txt,
‘has_sitemap': has_sitemap,
‘status_code': response.status_code
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mport tiktoken

from openai import OpenAl

from typing import Dict, Any, List, Optional
from ..config import OPENAI_API_KEY

from ..logger import logger

client = OpenAI(api_key=0PENAI_API_KEY)

# Keep you isting utility

def count_tokens(text: str) -> int:

encoding = tiktoken.encoding_for_model("gpt-4")
eturn len(encoding.encode(text))

except Exception as e:
logger.error(f"Error counting tokens: {e}")
return len(text.split())

truncate_text(text: str, max_tokens: int = 1000) -> str:
if not text:

eturn "
encoding = tiktoken.encoding_for_model("gpt-4")
tokens = encoding.encode(text)
if len(tokens) > max_tokens:

turn encoding.decode(tokens[:max_tokens]) + “...
return text

# Add new class for enha
ass Performancelssue:
def __init__(self,
issue_type: str,
title: str,
score: float,
description: str,
impact: Dict[str, Anyl],
location: Optionall[Dict[str, Anyl]l = None,
resources: List[Dict[str, Anyl]l = None):
self.issue_type = issue_type
self,title = title
self.score = score
self,description = description
self.impact = impact
self.location = location or {}
self.resources = resources or []

get_severity(self) —> str:
if self.score < 0.5:
return 'critical’
self.score < 0.9:
'warning’'

‘info'

f to_dict(self) —> Dict[str, Any]:
return {

'type': self.issue_type,
'title': self.title,
‘severity': self.get_severity(),
'score': self.score,
'description': self.description,
'location': self.location,
'impact": self.impact,

‘resources': self.resources

eep and enhance your location extraction function
f extract_resource_location(item: dict) —> dict:
"""Extract specific location information from a resource!
location = {
'file': "',
'line': None,
'column': None,

'selector': '*

‘context': "',

'url': item.get('url',
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€ your location extract functio
extract_resource_location(item: dict) —> dict:
"mvExtract specific location information from a resource"""
location = {

'file*: **,

'line": None,

‘column’: None,

‘selector': "',

‘context': '

‘url': item.get(‘'url', '')

# Extract source location
‘source' in item:
location.update({
'file': item['source'l].get('file', ''),
"line': item['source']l.get('line’, None),

‘column': item['source'].get('column’', None)

h

'node’ in item:

node = item['node']

location.update({
‘selector’: node.get('selector', ''),
‘context': node.get('snippet', ''),
'nodeLabel': node.get('nodelabel', ''}),
‘path': node.get('path', ''),
'boundingRect': node.get('boundingRect', {})

1

rn location

- format functions with minor enhal

»f format_location(location: dict) -> str:

"""Format location information for display"""
parts = []

if location['file"]:
parts.append(f"File: {location['file']}")
if location['line']:
parts.append(f“Line: {location['line']}")
if location['column']:

parts.append(f"Column: {location['column']}")

ep ye format functions with minor enhancel
format_location(location: dict) —> str:
"""Format location information for display"""
parts = []

location['file']:

parts.append(f"File: {location['file']}")
if location['line']:

parts.append(f“Line: {location['line']}")
if location['column']:

parts.append(f"Column: {location['column']}")

f location['selector’]:
parts.append(f"DOM: {location['selector']}")
if location.get('nodeLabel’):

parts.append(f"Element: {location['nodeLabel']}")

f location.get('url'):

parts.append(f"URL: {location['url']}")

return ', '.join(parts) if parts else "Location not available"

f format_size(bytes: int) —> str
"""Format byte sizes in human-readable format"""
for unit in ['B*, 'KB', 'MB', 'GB']:
if bytes < 1024:
return f"{bytes:.1fHunit}"
bytes /= 1024
return f"{bytes:.1f}TB"
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ormat_size(bytes: int) str:
""Format byte sizes in human-readable
for unit in ['B*, 'KB', 'MB', 'GB']
if bytes < 1@
eturn f"{bytes:.1fHunit}"
bytes
n f"{bytes:.1f}TB"

tract_performance_data(pagespeed_data: dict) dict:

""Extract and categorize comprehensive performance data with enhanced issue tracki
I i z€
results = {

'opportunities':
'diagnostics': (],
‘metrics': [],
‘animations': [],
' + 11,
"network': [],
"layout': []

scripting’

}

results = {
‘opportunitie
'diagnostics’:

‘metrics': []

erine ene

categories = {
'loading': ['largest-contentful-paint’', 'first-contentful-paint', ‘'speed-index', 'server-response-time'l,
'interactivity': ['interactive', 'blocking-time', ‘'cpu-time', 'bootup-time', ‘mainthread-work-breakdown']
'visual_stability': ['cumulative-layout-shift', ' out-shift-elements', 'non-composited-animations‘]
‘resources': ['render-blocking-resources', 'unused-javascript', 'unused-css', 'uses-text-compression'],
‘images': ['modern-image-formats®', 'sized-images', 'responsive-images', 'offscreen-images', 'uses-optimized-images']
‘caching': ['uses-long-cache-ttl ‘efficient-cache-policy']
'timing': ['total-blocking-time', 'time-to-first-byte', 'max-poten 1-fid'],
‘script_optimization': ['third-party-facades', 'third-party-summary', 'legacy-javascript']
‘dom': ['dom-size', 'duplicated-javascript', 'legacy-javascript', 'unsized-images']
‘network": ['network-requests®, 'network-rtt', 'network-server-latency']

audit_id, audit in pagespeed_data.items()
if not isinstance(audit, dict) or audit.get('score') is

issue = Performancelssue(
issue_type=determine_
title=audit.get('titl
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issue = PerformanceIssue(

issue_type=determine_category(audit_id, categories),

title=audit.get('title', ''),

score=score,

description=audit t('descriptio

impact={
‘displayvalue': audit.get('displayvalue’, ''),
‘numericValue': audit. ('numericvalue'),
‘numericUnit': audit.get('numericUnit’, '*)

ac esource detai i enhance 0 ion trackin
‘details' in audit and 'items' in audit['details']:
for item in audit['details']['items'][:5]: t
resource = {
‘url': item.get('url’, ''),
‘type': item.get('resourceType', ''),
'size': item ('totalBytes', 0),
'wasted': item. ('wastedBytes', 0)
'time': item.get('wastedMs', 0),
'location': extract_resource_location(item)
}

issue.resources.append(resource)

audit_type termine_audit_type(audit)

. ract i i
if audit_type 'animation
enhance_animation_data(issue, audit)
elif audit_type scripting':
enhance_script_data(issue, audit)
elif audit_type 'layout":

enhance_layout_data(issue, audit)

if audit_type in results:
results[audit_type].append(issue)

if audit.get('details’, {}).ge type') == 'opportunity

results['opportunities'].ap|

1 results
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t_typelaudit: Dict[str, Anyl)
Determine the specific type of audit"""
audit_id = audit.get('id', '').1 r()

if 'animation’ in audit_id or audit_id 'non-composited-animations
t animations'
if any(term in audit_id for term in ['script', 'javascript', 'bootup-time'l
return 'scripting’
if any(term in audit_id for term in ['layout-shift', ‘cumulative-layout-shift'l):
irn 'layout'
term in audit_id for term in ['server', 'network', 'rtt'])
return ‘network'
Lif audit. ('details', {}).get("type') ‘opportunity"
tunities'

f enhance_animation_data(issue: Performancelssue, audit: Dict[str, Any])
Add animation-specific data to the issue
'details' in audit and 'items' in audit['details']:

for item in audit['details']['items']:
‘node' in item:

act anima
animation_info
‘element': item['node'] t('selector’, **),
‘snippet': item['node'l.get('snippet’', ''),
‘properties’: []

E aili propert
if 'subItems' in item and 'items' in item['subItems']
for subitem in item['subItems']['items']:
if 'failureReason' in subitem and ‘animation' in subitem:
animation_info['properties'].append({
‘property': subitem['animation'],

reas subitem['failureReason"]

animation',

: animation_info

hanc ipt_data(issue: Performancelssue, audit: ctlstr, Anyl) —>
Add script-specific data to the issue"""
‘details' in audit and 'items' in audit['details']:
r item in audit['details']['items']:
script_info = {

‘url': item.get('url', '')
‘total_cpu_time': item.get('total', @)
‘script_evaluation_time': item.get('scripting"
'parsing_time': item.get('scriptParseCompile’, @)

d({

: script_info
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hance_layout_data(issue: PerformanceIssue, audit: Dict[str, Anyl) -> None:
Add layout-specific data to the issue"
'details' in audit:
tract tribut
if 'items' in audit['details']:
for item in audit['details']['items']
layout_info = {
‘shift_score': item.get('score', 0),
‘element': item.get('node', {}).get('selector', ''),
‘snippet': item.get('node’, {}) ('snippet’,
"timing': {
'startTime': item.get('startTime', 0),
'duration': item.get('duration', @)

issue.resources.ap
‘type': 'layout’,
'details': layout_info
1

determine_category(audit_id: str, categories: Dict[str, List[str]]) -> str:
Determine the category of a performance issue"""

audit_id_lower = audit_id.lower()
category, patterns in categories.items():

any(pattern in audit_id_lower for pattern in patterns)

turn categor

r ge ' e rec ndat nctior
f get_performance_recommendations(issue: Performancelssue) st
"""Generate detailed recommendations for a performance issue'

‘repar Jetailed esc
resource_analysis = []
r resource in issue.resource
location = format_location(resource['location'])

dom_details = ""
resource['location'].get('selector'):
dom_details = f"""
DOM Location
- Selector: {resource['location']['selector']}
- Element: {resource['location'].get('nodeLabel’', 'Not specified')}
- HTML Context: {resource['location'].get('context', 'Not available')}"""

file_details s
resource['location'].
file_details =
File Location:
- Path: {resource['location']['file']}
- Line: {resource['location'].get('line', 'Not specified')}
-~ Column: {resource['location'].get('column', 'Not specified')}
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Forma e
analysis = f

Resource Details:

URL: {resource['url']}

Type: {resource.get('type', 'Not specified')}

Current Size: {format_size(resource['size'])}

Potential Savings: {format_size(resource['wasted'])}

Time Impact: {resource['time']}ms

{dom_details}

{file_details}

Current Implementation Issues:

- Size: {format_size(resource['size'])} (Can be optimized to save {format_s (resource['wasted'])})

- Loading Time: {resource['time']}ms impact on page load"""
resource_analysis.append(analysis)

prompt = f Analyze this {issue.issue_type} performance issue and provide specific solutions. Always start with the specific probld

ISSUE: {issue.title}

Severity: {issue.g S rity().upper()}
Score: {issue

Impact: {issue.impact['displayvalue']}

AFFECTED RESOURCES AND LOCATIONS:
{chr(10). n(resource_analysis) if resource_analysis else 'No specific resources identified'}

Descriptio
{issue.

Provide:
. SPECIFIC PROBLEMS BY RESOURCE
ch problematic resource
ent implementation sues for each
al impact of each issue

. DETAILED SOLUTION FOR EACH RESOURCE

Specific changes needed for each file/resc
Exact code or configuration changes with
Step-by-step implementation guide per resource
Required tools and commands with examples

3. VERIFICATION STEPS
How to verify the fix
Expected improvements

to measure impact

response = client
model="gpt
messages=|[
{

"“role": "system",

"content": """You are an expert web performal
Provide detailed, actionabl lutions with
1. Specific file locations and code examples
2. Step-by-step implementation guides

3. Expected improvements with metrics
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"role" user",

"content": prompt
1,

max_tokens
temperature:

return response.

except Exception as e:
logger.error(f"Error getting recommendations: {e}")

f"Error analyzing {issue. e} performance issue"

ctlstr, Anyl) Dict[str, Dict[str, Anyl]:

"""Analyze content issues with specific locations and fixes

issues

\nalysis
title = content_data.get('tit
f not title:
issues['title'] = {
‘importance': 'high',
*location ead> section',
‘current': Ni N
‘problem': 'Missing title tag',

}
if len(title) < i
issues['title'] = {
‘importance': 'medium',
"location’ urrent title: "{title}"',
‘current': {'text': title, 'lengt len(title)},
‘problem': 'Title too short',

pand title with relevant keywords',
f'Current ({len(title)} chars) should be 56-6@ characters',
'implementation': 'Update the existing title tag with more descriptive content'

elif len(title) >
issues['title'] = {

‘importance ‘medium’,

"location': f'Current title: “"{title}"',

‘current': {'text': title, "length': len(title)},

‘problem': 'Title too long',

"fix': {
‘description': 'Shorten title while maintaining keywords',
‘suggestion': f'Reduce from {len(title)} to 58-68 characters',
"implementation': 'Edit the title tag to be more concise’
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meta = content_data.get('meta_description')

f not meta:
issues['meta_description'] = {
'importance': 'high',
'location': '<head> section',
‘current': None,
‘problem': 'Missing meta description',
Stixts {
‘description': 'Add a compelling meta description',
‘code': '<meta name="description" content="Your compelling description here (120-160 characters)">',
‘implementation': 'Add the meta description tag within the <head> section
}
}
elif len(meta) < 120:
issues['meta_description'] = {
‘importance': 'medium’,
'location': 'Meta description tag',
‘current': {'text': meta, 'length': len(meta)},
‘problem': 'Meta description too short',
‘fix's {
‘description': 'Expand meta description’,
‘suggestion': f'Current ({len(meta)} chars) should be 120-160 characters’,
'implementation': 'Enhance the description with more relevant details'

1 ¢ldoctype html>
2 <html lang="en">
3 <head>
4 <meta charset="UTF-8" />
5 <link rel="icon™ type="image/svgtxml" href="/vite.svg" />
<meta name="viewport” content="width=device-width, initial-scale=1.8" />

<title>SEOQ Analyzer</title>

8 </head>
9 <body>»
1@ div id="root"»</div>
11 <script type="module" src="/src/main.jsx"></script>
12 </body>
13 </html>

Figure 8: Code Sample

10.2 Probability problem break down
e Problems with Data Quality: Likelihood of running into clients' input data that is
either unstructured or incomplete. Example: Incomplete replies from APIs or
distorted HTML files.
e Errors with HTML to Text Conversion: Danger of an inaccurate conversion
because to intricate or asymmetrical HTML structures.
Example: When extensively nested HTML is used, meaningful text cannot be

extracted.
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e Errors with API Data Extraction: probability of mistakes occurring when retrieving
or analyzing data via APIs. Examples include unexpected null values or different
client-specific formats for API responses.

e Model Accuracy of Prediction: Likelihood of receiving inappropriate or inadequate
SEO feedback from the GPT-based methodology.
Example: Misinterpreting the client-submitted text's context or keywords.

e Security and User Authentication Risks: Potential for illegal access could
jeopardize the integrity of data.
Example: Potential breaches due to lax password practices.

e The propagation of errors: The likelihood that problems in one phase (like HTML
conversion) may impact later steps (like report production).

e Scalability Issues: Performance problems with the system are likely to occur while
handling huge datasets or several queries at once.

The system can develop protections, increase dependability, and boost overall efficiency
by examining and resolving these probabilities.

10.3 Prioritization while developing

Prioritization Requirements Explanation

Allow users to submit text, HTML files,
Text/HTML Inputor use API to provide data for SEO

Core Functionality Processing feedback generation.

GPT-based SEO Use GPT Al to generate SEO feedback

Feedback Generation based on the submitted data.

Design clean, professional About Us and
Professional Static Contact Us pages to improve user

UX (User Experience) Pages engagement and experience.
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Ensure that the system is intuitive and
Easy Navigation and easy to use with clear calls-to-action and

Interface clean navigation.

Implement login system to restrict access
Security and Data User Authenticationto only authorized users, ensuring

Management and Authorization security of data.

Ensure secure handling and processing of
all submitted data, maintaining privacy
Secure Data Handling and confidentiality.

Ensure that the data submission,
Optimization Fast Data Processing conversion, and feedback generation are

Performance and Response Time  fast and efficient.

Design the system to scale according to
usage and handle growing amounts of

Scalable Infrastructure data and user requests.

Allow seamless API integrations for
Integration with API Integration clients who prefer URL-based input,
External Systems Support ensuring smooth data extraction.

Implement a reliable conversion tool to
HTML to Textextract text from HTML for SEO

Conversion analysis.

Test the system thoroughly  for
Quality Assurance and Thorough Testing and functionality, performance, and security

Testing Debugging to ensure a bug-free experience.

Regular checks to ensure that the GPT-
SEO Feedback generated  feedback is  relevant,
Accuracy actionable, and accurate.
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User Feedback and

Continuous

Improvement

Implement mechanisms to gather user

feedback, allowing for continuous

Collect User Feedback improvement of the system.

Based on user feedback and SEO trends,

Regular Updates and continue to improve and add features to

Feature Enhancements keep the system up-to-date.

CHAPTER 11
Testing

Project Name

RankMorph — Al Based SEO Analyzer

Name of product

Al Based SEO Analyzer

Product description

Al Based SEO Analyzer

Project description

Html, CSS, Java Script, Json, Python

Project duration Project Type Testing/
Verification
Start date End date

11.1 Test Plan Acceptance

Specify the goals and limitations of the exam. Find the essential actors and get their consent

before implementing the test strategy. Give each testing step's acceptance criteria in clear

terms.
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11.2 Unit Testing

Unit tests should be performed by integrating the structure as a whole and testing each
module independently. The software's architecture, the smallest part of each module, is the
focus of verification efforts, which unit testing helps to focus. | also call this module testing.
Every system module is investigated separately. Verify that this technique works with

every browser as well.

11.3 Validation Testing

To make sure a system meets criteria and performs as intended, software testing uses
validation and verification procedures. Another name for it might be software quality
assurance.

11.4 Integration Testing

Integration testing addresses the issues around the two inspection and program
development concerns. A number of high-order tests are conducted after software
integration. The main objective of this testing technique is to use unit-tested components

to build a program structure that complies with design criteria.

11.5 TEST CASES
Table 7: Test Case
Case | CASE NAME Expected Result Actual Result Result
Id (Pass/Fail)
1 Sign In Authorized account | Successfully Pass
can login in sites. authorized person
login.
2 Input Text Clients can manually | Clients can | Pass
input text for SEO | manually input
analysis. text
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3 Upload html file | Users can upload | Users can upload | Pass
HTML files, which | HTML files
will be converted into
clean text for SEO
analysis according to
GPT-based Al model.
4 API provided If an APl is provided, | The system can | Pass
the system can extract | extract data from
data from the | the specified URL
specified URL for | for SEO
SEO evaluation. evaluation.
CHAPTER 12
Implementation
12.1 Training
User Training Time Comment
Admin or
Clients

12.2 Big Bang Implementation

Using the Big Bang Implementation technique, all features and functions of the SEO
feedback system are deployed simultaneously. This approach is distinguished by one
launch event, thorough development, and exacting testing. Every essential component—
including secure user identification, GPT-based SEO feedback creation, API integration,
HTML processing, manual data entry, and static pages—is developed and tested as a
whole. The complete system is made available to users following a rigorous pre-launch
testing process to guarantee performance, security, and operation. With this method, users
may access every function right away, enabling comprehensive feedback and system

assessment. Big Bang Implementation guarantees rapid deployment and does away with
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the necessity for phased rollouts, but it also comes with dangers, such the possibility of
system-wide failures in the event that serious problems develop after launch. However, for
systems like the SEO feedback structure, where components are highly interconnected and
work as a cohesive unit, this approach may work well with thorough testing, backup plans,

and user training.

12.3 Scaling

Making sure the platform can effectively manage growing user demands and higher data
quantities is necessary for scaling the SEO feedback system. This entails putting in place
scalable infrastructure—Ilike cloud-based servers—to handle fluctuating workloads,
streamlining data processing processes for dependability and speed, and employing load
balancing to divide traffic equally. Furthermore, database optimization guarantees quick
access and safe storage of user data, while modular design principles can facilitate the
smooth addition of new features or functionalities. The system can sustain usability and

performance as the user base expands by emphasizing scalability.

12.3.1 Design of scaling

It is necessary to create a microservice for each of the functions the scanner performs, such
as vulnerability detection, reporting, analysis, and both dynamic and static analysis. Train
the programming and architectural teams on how to build scalable and efficient systems,
including how to understand caching, horizontal expansion, database efficiency, and

utilization monitoring.

12.3.2 Testing Performance

A small service must be created for each of the scanner's capabilities, such as disclosure,
susceptibility detection, analysis, and static as well as dynamic analysis. Teach the
architectural and development teams how to create systems that are both scalable and
effective. This entails being aware of elements such as database efficiency, caching,

horizontal scalability, and performance monitoring.
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12.4 Load Balancing
To improve the overall effectiveness of this application, load balancing is required. With

this application, there are a few key considerations.

CHAPTER 13

Critical Appraisal and Evaluation

13.1 Objective that could be met

The main goal of the SEO feedback system is to use Al to expedite the process of producing
useful SEO insights for clients. This entails giving customers the option to contribute data
in a variety of formats (text, HTML, or API input), processing that data quickly, and
providing concise, useful feedback via an easy-to-use interface. Additionally, the system
seeks to improve user experience with expert static sites, provide safe user access, and offer
a dependable, scalable platform to meet growing demands. By achieving these goals, the
method helps customers enhance their online presence and streamlines SEO analysis.

13.1.1 Success rate against each objective

The success rate for the SEO feedback system objectives is high, with streamlined feedback
generation achieving around 90% due to automated GPT-based processes. Handling
multiple data formats and scalability are estimated at 85%, reflecting efficient data
processing and infrastructure optimization. Secure user access is robust at 95%, while the
user-friendly interface has an 80% success rate, needing iterative feedback for refinement.
Integration with external systems scores 75%, as it depends on API compatibility. User
feedback and continuous improvement are strong at 90%, ensuring the system evolves

effectively to meet user needs.
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13.1.2 How much better could have been done

Advanced analytics tools may have been incorporated into the system to provide users
more detailed insights into SEO success and allow them to monitor their progress over
time. While using specific Al models for SEO analysis might improve feedback precision,
improved APl compatibility with third-party SEO systems could expand the system's
usefulness. Accessibility for a larger audience might be enhanced by a more comprehensive
UX design that includes multilingual support and adaptable interfaces. Furthermore, real-
time processing and feedback capabilities may improve user happiness and efficiency even

more, guaranteeing the system's continued competitiveness and comprehensiveness.

13.1.3 Why it could not be done

Due to constraints on resources, including financial, schedule, or technical skill limits, the
suggested changes might not have been completely implemented. Creating sophisticated
features like deep analytics and real-time feedback necessitates a large infrastructure
investment and specialized knowledge. Third-party integration with systems might be
difficult and reliant on API integration, which may conflict with the project schedule.
Furthermore, developing a user interface that is highly flexible and multilingual may
require a lot of resources, making it difficult to prioritize alongside other features. These
limitations emphasize the necessity of incremental improvements and staggered

development.

13.1.4 Which objectives have been missed

Among the project's unmet goals were real-time feedback for prompt content improvement,
multilingual support for wider accessibility, and advanced analytics integration for
monitoring SEO development over time. Furthermore, scalability and mobile optimization
for managing heavy user traffic were not given enough attention, which could have limited
the user experience. Additionally missing were customizable reporting tools that would
have allowed customers to customize feedback to meet their own requirements. Future
versions of the platform would improve user happiness and general functionality by filling

in these gaps.
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13.1.5 Why these objectives have missed

The main reason for missing these goals was a lack of resources, including money, time,
and technological know-how. It would take a lot of development work and extra
infrastructure to include multilingual support, real-time feedback, and advanced analytics.
To make sure the system can effectively manage heavy traffic, mobile optimization and
scalability will require intricate design and testing stages. More sophisticated Al and user
interface skills are needed for customizable reporting, but they cannot be given priority
within the existing scope. After the primary features are completely developed, these

features could be taken into account in next releases.

13.1.6 What could have been done to complete those objectives

The project may have prolonged the development timetable or added more resources to
meet those unmet goals. Cloud-based solutions or the integration of third-party SEO tools
might have offered the necessary information for sophisticated analytics without requiring
a significant amount of programming work. Prioritizing mobile optimization throughout
the design stage would have ensured responsiveness on a variety of devices. Continuous
processing algorithms may have provided real-time feedback, allowing for immediate SEO
recommendations. Developing a versatile media management system that can adjust to
many languages would be necessary to implement multilingual support. By including user-
controlled templates and filters for customized comments, customizable reporting tools
might have been included. These improvements would need more funding, teamwork, and

concentrated planning.

13.2 Objectives totally not met / touched

Advanced analytics integration was one of the goals that was totally missed because the
system does not track long-term performance or compare competitors. The lack of
multilingual support limited accessibility for those who are not native speakers.
Additionally, real-time feedback—which is necessary for quick SEO adjustments—was
not used. Furthermore, customers were unable to customize feedback since customizable

reporting was not addressed. The system's usefulness on mobile devices was limited since
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mobile optimization was not given priority. These discrepancies point to potential areas for

future updates to address.

13.2.1 Why it could not be touched

A number of obstacles, including those related to time, money, and resource allocation,

prevented these goals from being achieved. Real-time feedback and advanced analytics

integration would necessitate a large investment in infrastructure and further development.

The complexity of mobile optimization and multilingual support would have grown,

necessitating more design and testing efforts. More user interface development and a more

adaptable Al system would be required for customizable reporting features. These goals

were impossible to accomplish in the allotted time due to the project's initial scope and

resource availability.

13.2.2 What could have been done

The project may have used a staged strategy to solve these failed goals, giving priority
to fundamental functionality first and then preparing for future improvements. Third-
party SEO tools might have been incorporated for sophisticated analytics, offering
crucial insights without requiring complicated programming. By creating a scalable
language infrastructure early on, multilingual support might have been included and
future language expansions guaranteed. Faster processing models or caching strategies
for instant SEO recommendations may have been used to implement real-time
feedback. In order to ensure responsiveness across devices, mobile optimization may
have been a crucial component of the original design process. By creating adaptable
templates that users might modify according to their requirements, custom reporting
could have been implemented. Although they would have needed more cash and

careful planning, these upgrades would have significantly improved the project.

13.2.3 Including software and documentation

To guarantee the efficacy and efficiency of software, the development process should
have included regular inspection, problem fixes, and user input. For ease of
understanding and future enhancements, the documentation, which comprised

technical directives, service instructions, and user manuals, had to be thorough.
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CHAPTER 14

Lessons Learned

14.1 Pre-project

The pre-project goals, limitations, and specifications for the web application for the SEO
analysis of the web app are typically what | would describe. This may entail determining
the intended user population, performing market research, and figuring out the features and
functions the program needs. In addition, I might have to develop a project plan that
includes goals, deadlines, and information on technology and human resources.
Developing a comprehensive project timeline that includes people, software tools, and time

limits.

14.2 Review

To evaluate project progress, spot plan deviations, and make sure everything is moving
forward on time, frequent reviews are crucial. Using these assessments, | can assess how
well the web application accomplishes its objectives and decide whether it needs any
changes or enhancements. Regular user and stakeholder feedback can assist in pinpointing

areas that require improvement and promote well-informed decision-making.

14.3 Lessons Learned

The significance of meticulous planning of scope and resource allocation is one of the
project's main lessons. Although the goal is to create a complete system, the unmet goals
show that features must be prioritized according to time, money, and technological know-
how. It became evident that long-term success requires early planning for scalability,
mobile optimization, and real-time functionality. Furthermore, incorporating adaptability
for future improvements—Ilike multilingual support and configurable reporting—can
guarantee that the project stays flexible and fulfills changing customer requirements.
Future initiatives will be guided by these findings to better balance original objectives with

potential growth.
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14.4 Problem Faced

The project's primary challenges were time and money limits as well as the difficulty of
incorporating certain sophisticated features. These restrictions made it impossible to
completely accomplish important goals like real-time feedback, multilingual support, and
advanced analytics. Additionally, because of time constraints, the necessity of mobile
optimization and configurable reporting tools was disregarded. Missed chances to improve
the user experience were also caused by inadequate testing and improvement. These
difficulties demonstrated how crucial careful planning and prioritizing are to guaranteeing

that necessary features are provided within the limits.

14.5 Problems That are solutions

Better resource allocation and planning can help transform the project's challenges into
solutions. For example, using third-party SEO solutions can alleviate the absence of
advanced analytics by offering insightful information without requiring significant work.
Prioritizing mobile optimization throughout the early stages of design might guarantee that
the system functions well on all devices. In order to deliver instant SEO recommendations,
real-time feedback might be provided employing quicker processing algorithms or
approaches. Creating an adaptable infrastructure that can readily grow to accommodate
other languages would close this gap for multilingual support. Finally, enabling users to
choose particular data points and customize reports to their liking can offer customizable

reporting options.

55
©Daffodil International University



CHAPTER 15

Conclusion

15.1 Summary of the project

I'm contacting you to provide a project proposal that fits your needs and entails producing
SEO feedback using the website data you've given. We'll build a system that uses Al to
generate SEO feedback reports. The following features will be supported by the project:
Client-side: Customers can directly contribute text. I will transform HTML data to text if
it is supplied. API Integration: 1 will extract and process data if an API is accessible. A chat
GPT-based Al model will receive the client's provided text or HTML and use it to generate
SEO feedback in response to preset system prompts. The system will only be accessible to
authorized users who can log in, highlighting the team's specifics and the goal of the
endeavor. provide a form or contact information for questions. Put in place a login
procedure to guarantee that only people with permission may access the site. The client
will either utilize the API for URL-based input or supply text and HTML files for
conversion. If necessary, convert HTML input to clean text. For SEO comments, send the
converted text to GPT. Display the Al-generated comments in a readable manner. Add
polished static pages for Contact Us and About Us. Make sure the system is easy to use,
with intuitive navigation and features. accepts text, HTML, and API data forms uses Al to
automate the SEO feedback process. Limits access to just those who are permitted.
Contains more pages to improve the user experience. Kindly inform me whether this
proposal satisfies your requirements. | can't wait to work with you to make this idea a
reality. If you would want to schedule a call to talk more, please let me know. title of this

entire document. For the frontend backend, | have used html, css, java script, python.

15.2 Goal of the project

In order to assist customers in improving the search engine performance of their websites,
the project aims to create an Al-powered system that provides thorough SEO feedback
based on website data. The platform's goals are to simplify the SEO feedback process, give
actionable insights to optimize online content, and offer flexibility by supporting numerous

data forms (text, HTML, and API). The project also intends to maintain a professional user
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experience with static pages like "About Us™ and "Contact Us," provide safe user access,
and optimize the system for usability and navigation. In the end, the initiative aims to

improve website rankings and save time by streamlining the SEO evaluation process.

15.3 Success of the project

This project has achieved great success. The principal actions are:

e Signin

e Clients can manually input text for SEO analysis.

e Users can upload HTML files, which will be converted into clean text for SEO
analysis according to GPT-based Al model.

e |fan APl is provided, the system can extract data from the specified URL for SEO
evaluation.

e The Al generates detailed SEO feedback in an easy-to-read report format.

15.4 Documentation

The following phases, tasks, and plans were probably part of the documentation:

e Preliminary Project Records: This might involve preliminary needs gathering,
feasibility studies, and project concepts.

e Project plan: A written document that describes the goals, limitations, schedule,
resources needed, and risk management techniques for a project.

e Technical Specifications: Comprehensive guidelines pertaining to the features,
functionalities, and layout of a web application for web app SEO analysis system.

e User Documentation: Provides advice and guidance on how to use the program
efficiently to all parties concerned.

e Instruction in Testing and Quality Control: Recording test strategies, scenarios, and
outcomes to make sure the software satisfies quality requirements.

e Plans for deployment and maintenance: Documentation detailing the required
procedures is included, as with plans for application upgrades, deployment, and

maintenance.
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15.5 Value of the project

The project's worth resides in its capacity to expedite the SEO feedback process, making it
more effective, quicker, and available to a larger audience. The technology uses artificial
intelligence (Al) to automate the study of website data and provide useful insights that can
greatly improve a website's search engine ranking. This saves firms time and money by
lowering the amount of manual labor needed for SEO audits. Additionally, the system may
be tailored to meet the demands of different users due to its flexibility in accepting diverse
data forms (text, HTML, and API), and its professional design and secure access guarantee
dependability and a satisfying user experience. By enhancing website optimization,
assisting users in maintaining their competitiveness in search results, and promoting
quicker and simpler decision-making for online content enhancement, the project offers

value overall.

15.6 My Experience

This project probably presented me with a variety of learning chances and difficulties, from
managing project resources and timetables to comprehending the nuances of SEO and Al
integration. Using Al models like GPT to get SEO feedback would have given us a practical
grasp of how machine learning can simplify difficult procedures like content improvement
and data analysis. You most likely gained expertise with security protocols, managing data
in different forms, and user experience (UX) design as a result of the project, which
improved your technical and problem-solving abilities. Challenges like feature integration,
testing, and feedback processes may also have come up and been overcome, all of which

helped you advance as a developer or project manager.
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