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[bookmark: _Toc164855025]CHAPTER 1 - INTRODUCTION
Data has become increasingly important in the world of science, technology and business [1] and a lot of it is readily available on the web. Web scraping, also known as data harvesting, data wrangling, data mining, screen scraping and data extraction, offers a way of obtaining these large amounts of information faster and from various sources [2]. Web harvesting is the process of collecting publicly available data from the Internet in some form of automated way [3] and pipeline this for further cleansing, analysis, and processing [4]. Scraping is often used alongside the terms of ‘web-crawling’, ‘spidering’, ‘web-bot scraping’, which is the first part of the data-wrangling process, the one in which the target data is searched for and identified [5]. Data harvesting can be thought of as the second part of the process, where the target data is extracted [6].
Data scraping as such is not a self-contained process with its own means to an end but just one of the many other potential sources of data used in data analytics and data mining. The benefit of being able to access a huge amount of publicly available data automatically and at scale [7] is the drive behind a lot of scraping projects [8]. The appeal behind using web-scraping is the speed of data gathering and the potential to quickly expand the volume of available data, which in turn can be used to inform better analysis, knowledge-building and decision-making. These can be applied to a variety of contexts: market research, goods and service-price comparisons, search-engine optimisation strategy/monitoring, web-application monitoring, social media posts, research and behaviour patterns, etc. [9] Their range can vary significantly  - from a broad scraper that is collecting data from unknown number of websites to a targeted one that is looking at a particular web-site with known number of pages [10]. The tools and techniques used will also depend on the nature and the purpose of the project [11]. 
Considering the above and the multitude of tools and approaches available for web-scraping, our hypothesis is that web-scraping solutions are predominantly custom-built, and as such evaluating the efficiency and the effectiveness of each project is closely dependent on the implementation and the context of the chosen framework. The benefits of using a web-scraper to obtain publicly available data should be carefully considered alongside some of the challenges faced by most web-scraping projects, and especially those running at scale – the challenge of data quality and provisioning with well-suited and finely-tuned infrastructure [12]. Ultimately, any data scraping endeavour requires a well-rounded evaluation of the investment made in the project terms of time, effort and resources versus the return from it – how useful is the data obtained. 
The aim of this project is therefore to evaluate how to implement an efficient and effective web-scraper application. The objective is to investigate different approaches to web-scraping and examine how the efficiency and effectiveness of custom-built web-scraping solutions can be measured against a set of performance testing metrics. To achieve this, a closer look will be taken into the approaches and challenges of building a web-scraper, and as a result, look into constructing a framework for testing and evaluating the efficiency and effectiveness of a web-scraper. 


[bookmark: _Toc164855026]CHAPTER 2 – LITERATURE REVIEW
Web crawling and web scraping are sometimes used interchangeably but are actually two different parts of the overall process of obtaining data and information from web resources. While the primary objective of the crawler/spider is to find information online, the task of the scraper is to extract it [5]. Web crawling has emerged historically to meet the need for webpages discovery and indexing by web-directories, search engines, and web archives [13]. The process starts with one or more page-addresses (URLs) called the ‘seed’, being passed to the crawler to traverse. The spider parses the HTML content in search of hyperlinks that lead to other internal or external pages. These are catalogued in some form of store and a distinction is made between pages that have been visited and those that are not yet visited - sometimes called the ‘frontier’ [13]. The process may be repeated over and over again either to update the existing index or to map out new content [14]. 
[image: ]
1 High-level web crawler & scraper diagram
There may be variation in how the search is performed. One approach is to use breadth-first search and to store the URLs in the same order as they are discovered using a First-In-First-Out structure [15]. These are considered ‘traditional’ or ‘indiscriminate’ crawlers. This approach highlights the need for some considerations, especially if the crawler is expected to perform at scale, and that is - when to stop. The challenge is in providing the resources needed for a crawler that can map the entire world wide web and can perform indefinitely – in reality a spider can only visit and store a finite number of pages and often the project’s budget determines its scope [13]. Any solution will have to consider and put some restriction to the number of pages visited within a particular domain (the depth of the search), and the length and the frequency of the execution time [13]. Another consideration for this approach is the need to evaluate and weigh-in the results - if the crawler needs to perform a search for web-pages that are linked to a specific search-term, then some results will be more relevant than others and would need some sort of score or ranking. The solution to this challenge is the ‘focused’ or ‘specialised’ crawler which evaluates the results against their objective and ignores results considered irrelevant [16]. The field of finding the optimal approach to a focused crawling solution is vast and includes areas such as search engine optimisation (SEO), page-ranking and classification algorithms and their performance [13, 14, 15, 17, 18, 19, 20]. This statement also applies to finding ways to resolve concurrency and collision issues encountered when more than one search processes are executed in parallel by the spider(s) and when a webpage’ status changes from unvisited to visited, or from visited to scheduled to be visited [21, 22, 23, 24].
Once an URL has been identified as a relevant source of information the job of the scraper is to extract it. In a sense, a scraper can also be considered an application programming interface (API), through which one piece of software - the data extractor, communicates and interacts with another piece of software - the webpage [8]. 
The solution can either make use of a ready-made off-the-shelf scraping tool such as ‘ScrapeBox’ (https://www.scrapebox.com/), ‘ScrapingBee’ (https://www.scrapingbee.com/), ‘DiffBot’ (https://www.diffbot.com/ ), ‘Parsehub’ (https://www.parsehub.com/), etc., or can be custom-built from scratch using libraries and frameworks such as BeautifulSoup, Scrapy, Selenium[footnoteRef:1] (for Python), JSoup, HTMLUnit and WebMagic (for Java), and Puppeteer, Cheerio, Playwright, Crawlee (for Java Script). [1:  Selenium is an automation suite that support several programming languages such as Java, Python, C#, Ruby, Java Script and Kotlin. 
] 

Depending on the type of the targeted data, the harvesting solutions can be predominantly categorised as news scrapers, sport results, e-commerce, real-estate, marketing, stock-data, travel, research, education, and search-engine results (SERS) scrapers [9, 25, 26, 27, 28]. In that sense the format of the target data can also vary significantly from project to project – from plain text to csv files, pdf, images, etc. [7] A scraper can also be used as an in-house tool for monitoring the performance of proprietary web-solutions, internal applications, ensuring compliance and enhancing security [29].
The mechanics of any scraping process involves several steps: making a request to obtain the data (this is usually an HTML content), traversing through the response to locate the target data, extracting it and storing it (this step can also include data cleansing and formatting) [8]. Some solutions may also include a prerequisite step of reviewing and inspecting the data prior to scraping it in order to choose the best approach to obtaining it [10]. 
Data on the internet can be presented in many ways and formats, and so it is only logical that finding and extracting it can be done in different ways. The most common approach is to request and parse the HTML content of the webpage. The html elements can be accessed directly by name or id, and so are the CSS selectors and classes [11, 30, 31]. The only caveat of this approach is that to know the exact names of the selectors the website must be accessed and inspected prior to the solution being built, and consequently, the solution would be only valid for the specific web-page content and could not be generically applied across the web to any other sites. A variation of the HTML parsing is obtaining the data from the document object model (DOM) – the representation of the structure of the web page created by the browser rather than the pure source code [11, 32, 33]. The DOM and the HTML may differ from each other when the content of a webpage is created dynamically. Traditionally, all the content of a website was generated by the server before being sent to the client’s browser in one single request-response transaction – the content did not change, and therefore the website remained the same, i.e.  it was static. To optimise the performance, the dynamic content solution was introduced where the client’s browser builds the webpage by applying scripts to the code sent in the server’s response [34]. This way, the final view of the website displayed by the client’s browser could be built and changed bit by bit, in numerous small, behind the-scenes transactions, thus providing faster performance and personalized content. In terms of web-scraping, however, this poses a challenge, as what the human sees on the screen is not always the same as what the browser, and therefore the scraper necessarily gets, as the content arrives in different stages and it is hard to determine which state is the final one and where exactly everything is [35].
Other web-crawling methods include searching for web content with the help of regular expressions (RegEx, RE), traversing the XML layout of the page and using XPath queries. Regular expressions are string patterns (and hence the term ‘expressions’) that can be searched and matched against a body of text [36, 37]. Almost all programming languages offer the facility of using regular expressions and as such are very useful in scenarios when the target text is known in advance and a regex is written to perform a generic search and find any string that matches that pattern.
XML is a tree-like representation of a webpage stored in a file [38]. The nodes in this structure can be accessed by referencing the element’s name, its relation to the root of the tree or other elements in parent-child-sibling relationships. Traversing the tree structure can be done by writing XPath queries – a language used to reference the elements of an XML structure by their name, value or position in relation to other elements [39]. 
Alternative source of information for crawlers and scrapers can be found in the meta-data held in the webpage response headers, the data from the website’s map (if available) and even from robot.txt file – a file written to manage web-crawlers [9]. The latter is written in a specific format using the rules defined in the Robots Exclusion Protocol, it can be automatically read by a bot and is technically a list stating which bots (referred to as ‘user-agents’) can access what pages from the website. The user-agent is information included in the header of the client’s request to the server used to identify the client’s browser, version and operating system to the server [40]. Useful for the server to be able to tailor its response to better suit the requirements of the requesting system in the server-client response and request architecture, including session persistence, cookies and caching [41].  
It is important to note that compliance with the robots.txt file is voluntary, so it is down to the person or organisation building and using the scraper to consider the legalities and the ethics of the process and the solution. Currently there is no specific legislative framework that purposefully deals with data harvesting [45]. As a result, web scraping may be considered a controversial field as defining what is legal and what is not depends on the specifics of each use-case. At a high-level overview each scraping project should carefully consider the nature of the data being collected, how it is been collected and for what purpose. It is also helpful if a clear distinction is made between data that is personal or copyrighted compared to data that is facts and statistics [9]. In cases of harvesting online material that is clearly labelled as copyrighted and in violation with the website’s Terms and Conditions (only applicable when the user has been presented with and agreed to these), the owner may issue a ‘cease and desist’ letter and have a strong ground for filing ‘breach of contract’ or a ‘copyright infringement’ legal case [45]. In other cases, however, there is less clarity on the legal stance of a scraping project – for example, a website does not own any data generated by its users and some copyrighted data use may be permitted under the principle of ‘fair use’ [45]. 
When it concerns the individual, data protection legislation in the UK in the form of the 2018 Data Protection Act and the EU General Data Protection Regulations (GDPR) are quite clear about what substitutes personally identifiable information (PPI) and what protective steps should be taken when processing this data. A high-profile example of using web-scraping solution in breach of the data-protection rights is the 2016 Cambridge Analytica scandal [46] in which personal data was harvested without the knowledge or consent of the data-subjects and the data-controller (Facebook), and without any immediate actions being taken by the latter to address the issue. While this may be considered an extreme case and one that took place prior to the relevant legislative framework being updated, it also demonstrates how impactful one single data-harvesting tool can be and how any future projects need a careful consideration into the ethics of their own data-scraping solutions.
Like other technological innovations and tools, web scraping can also be used for illegal and fraudulent purposes. When data sources and data-mining solutions co-exist in an inter-connected world, it is also important to consider international legislation. The European and the US software market both seem to operate under increasingly stricter and tighter data-protection and computer-misuse regulations – in the UK the Computer Misuse Act was updated in 2022, the Data Protection Act in 2018, the Copyright, Designs and Patents Act is from 1988, and the Data Protection and Digital Information (DPDI) Bill is in its final stages of becoming law, while the USA has the American Data and Privacy Protection Act (ADPPA) of 2022, the Digital Millennium Copyright Act (DMCA) of 1998 and the Computer Fraud and Abuse Act (CFAA) of 1986. Any unauthorised access to information is considered illegal both in the UK and the USA. Not every use-case, however, has clear-cut context and legislative framework that applies to it. In the USA there have been data-harvesting cases filed and won against a data-harvesting project under the ‘trespass to chattels’ Tort law of 1977. In this example a business (Ebay) as the owner of a possession (data from the company’s website) was given legal compensation for being deprived of access and revenue from their resource (Ebay vs. Bidder’s Edge, May, 2000) [47]. Bidder’s Edge lost the case as they continued harvesting data from Ebay’s website for several years after Ebay sent them ‘cease and desist’ letter and tried blocking the bot’s IP addresses. Ebay claimed that the Bidder’s Edge scrapers were responsible for denial of service and a significant loss of traffic and revenue [9]. In contrast, the ruling of the HighQ Labs vs LinkedIn case from 2022 was in favour of the web-scraping solution on the premise that HighQ Labs were not engaging in hacking activities and that the employee’s profile data they were harvesting from the LinkedIn’s website was publicly available, therefore not violating the CFAA [48].
The brief cases overview suggests that if in doubt and as a precaution it is best practice to seek legal advice prior to starting any data-harvesting project, especially if it involves personal or copyrighted data, and the outcome is likely to attract revenue.
The ethics and the legality of data-scraping use-cases are not the only challenge to consider when building a data-wrangling solution. As previously discussed, when designing the overall project certain decisions need to be made around the scope of the target data (what will be searched and where) and the starting point for the search – the ‘seed’; what search algorithm will be best for locating the target data – breadth-first or focused; how are the lists containing discovered, visited and unvisited URLs going to be stored and updated – how big is the data, would it be located in one data store or distributed; how is the URL content going to be categorized (indexed) and are the URL results going to be ranked or not; how are the bots going to be scheduled and run – weighing out how often and quickly the data is needed against the risk of being blocked, including considerations for distributed solutions, concurrency and preventing processes collisions; when should the crawler stop. In summary, a well-balanced solution seems to lie in the careful choice between storage capacity and processing power [49].
The challenges to consider when designing and building the scraper are more functional and are primarily concerned with making sure that the desired data is found and extracted in the desired level of detail and format. There are myriad of reasons why a scraper may not be returning the data: from error in the code (either on the solution side, or the data-source side), mismatched or missing software prerequisites and dependencies, to hardware issues, client-side connectivity, or server-side connectivity issues, etc. [9]. Choosing the right method and the best tool for the job is also important and will depend on the project’s use-case. For example, monitoring internal data logs in xml layout will be more suitable for a scraper using XML parser and/or XPath queries, while matching a live website against its design map for audit purposes will be more suited for a scraping method using an HTML or a DOM parser. The solution could be custom-built in Python because the business happened to have developers familiar with this programming language, while another business may opt for a proprietary tool such as ‘Zyte API Enterprise’ (https://www.zyte.com/zyte-api-enterprise/). 
The above considerations can be grouped under the banner of feasibility study, which is usually the first step in a software development lifecycle. If scraping is seen as a possible solution for obtaining certain data, then questions of balancing time, budget and resources against the gains and the returns of the project results should be answered first. 
Software development aims to solve a problem and the overall process usually goes through the stages of gathering requirements, designing and implementing the solution, testing, integration and maintenance [50]. The approach taken to develop and test a specific custom-built web-scraping solution is described next.
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The initial consideration for a web-scraping project was as a possible solution to the problem of being able to aggregate data about the accessibility levels of the tourist attractions in a particular geographical area. For example, if a wheelchair user was visiting a particular tourist destination and wanted to find out which of the local attractions have a wheelchair access, they would have to visit the websites for each individual venue to find out this information. Being able to collect the accessibility data for each venue within a certain geographical area and presenting it in one place was the initial ultimate objective of the project. After an investigation into the feasibility and consideration for some of the limitations of the initial idea, the scope of the project was reduced to developing a prototype for the scraping part of the solution, with focus on a testing framework for evaluating its efficiency and effectiveness. Within the context of software development, the term efficiency is understood as a measure or a level to which a desired result is achieved (i.e. how good is the software in doing what it is supposed to do), while effectiveness is about producing the desired results, accuracy and meeting the intended requirements (is the software doing what it should be doing) [51]. 
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There is no single one-size-fits-all approach to software development, but a multitude of methodologies [52]. These can be grouped into three broad categories: waterfall model (the steps to software development lifecycle is sequential), iterative (the steps are executed in iterations) and component-based (this approach focuses on building a system made out of different components [50]. The development approach taken for this web-scraping solution was slightly different because of the constraints and the limitations imposed by the project’s timescale, deadlines, and resources in terms of the number of project members – just one, their skills and experience – programming knowledge of Python, and available tools and technologies (research existing solutions, available modules and libraries, software requirements and dependencies). The approach taken was similar to a Rapid Prototyping Model (RPM) and a Spike-style investigation from the context of the Agile methodology [53] in the sense that the main objective was to investigate and explore possible solutions as a proof of concept rather than a complete working solution. The benefits of this approach are rapid development with low risk of failure, reduced cost (time and resources), adaptability and flexibility of approach [54]. As secondary objectives the project aimed to validate the effectiveness of the solution through functionality testing, and its efficiency through measuring the number of tests that passed, how many of the requirements have been tested (coverage), how many defects have been detected and their severity [52]. To meet the functional purpose of the testing objective a test plan comprising of unit tests was to be developed [55]. In this context quality assurance was to be achieved by specifying how testing will meets its purpose and quality control by specifying what would be the expected outcomes of the effectives testing measures and the efficiency testing metrics [56]. Usability testing was not considered because the project was focused on developing a back-end solution, rather than a front-end user-facing components. Performance and integration testing were also not considered as there was not expectation that a complete working solution would be delivered, instead, the emphasis was on investigating possibilities for solutions to inform potential design and development decisions in the future. Although this approach may be perceived as limited in scope, working in an incremental and an evolutionary way means that the project and the solution will mature over time [51].
 The test framework was expected to make use of model-driven test design [57] and dynamic test processes [567] that describe the test design requirements, the requirements for the environment, and produce evidence or log with the results. Ultimately, the understanding is that when developing a software model for a process it is to be expected that the requirements may be complex and changing, and that the choice for how these would be met would be influenced by factors such as how well the model has been understood and translated into requirements, what are the project’s limitations and what are the resources available to the team [58]. 
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Solutions with varying levels of similarity to the proposed project already exist both as native applications for Android and iOS devices, and as web-applications. The route for developing the project as a native application was not considered due to lack of prior development experience in this area and because of other perceived mobile apps limitations such as associated costs, advertisement inconvenience, privacy and security concerns from users [59]. Appendix 1 provides a brief overview of some of the existing similar native applications. 
Similar web applications were also explored at the initial stages of the project design. Two solutions deserve a mention - ‘Accessmap’ and ‘AccessAble’. Accessmap offers a route-planning from point A to point B while meeting certain conditions such as wheelchair accessible route, walking stick suitable route, motorised wheelchair with the option to see the gradient, as well as streets, curbs and stairs, sidewalks, and crossing-adjacent-streets avoidance. Although the map visuals are excellent, the application is geographically specific. Accessible is exactly what the initial complete solution for the project was aiming to achieve. It has functional map visuals and accessibility categories symbols with the option for more details on a particular venue displayed in a pop-up window. The app is applicable to the UK, however the venue locations become very sparse when a location outside of England and in Wales or Scotland is searched. 
Summary of the example solutions are enclosed in Appendix 2.
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The final design choices for the solution and for the testing framework were steered by the available resources, the developer’s experience, and findings from the investigation into existing projects. Ater some initial tests Python was established as the preferred choice for programming, mainly because of previous experience and the indication from the initial research that Python has a well-established scraping library called BeautifulSoup4 (https://pypi.org/project/beautifulsoup4/) with plenty of examples for existing solutions. However, the initial crawler functionality was developed as a separate component using in Java Script. This followed a test-driven development methodology (TDD) [60], in which the tests were written prior to the code that satisfies them. Another Python product was initially considered for the scraping solution but was later dismissed – Scrapy (https://scrapy.org/), because as a scraping framework it had additional functionality, and this extra complexity required additional dedicated time and a range of scenarios to experiment with before applying it to an intended solution. Another design choice was to use GitHub as a repository for any code developed because of the version control functionality, added backup security, and option to share the project if required. The integrated development environment (IDE) used was Visual Studio Code as it offers dependencies management, facilitates working in a virtual environment, offers a quick and convenient overview of the whole project, terminal execution and GitHub integration. 
The design for the project’s functionality was split into a crawler and a scraper component. The requirements for the crawler was to be able to find all the links within the same domain once an starting page is passed as a the ‘seed’. The requirements for the scraper was to: 1 – make a request; 2 – convert the returned HTML content to text; 3 – convert the text content to a BeautifulSoup object to be able to traverse it and find target data; 4 – find the target data and store it as a result list; 5 – export or display the results. At the design stage it was not yet clear which parser method would be used to locate the target data as on functional level parsers are specific for the tool used. For example, BeautifulSoup has several parsers – for HTML, for XML, etc (https://beautiful-soup-4.readthedocs.io/en/latest/). The choice for parsing method used is also highly dependent on what is the target data, where is the data coming from – what is the source, and how it displayed on the target webpage – what format. This was the reason to leave this design element open for decisions to be made during the implementation stage, as there were too many unknowns. The overall goal of the scraper was to be able locate certain keywords that will indicate that the webpage has some of the desired data. Once the content of a web-page is obtained, a functionality was required to check a list of keywords against it. The format of the output was anticipated at that stage to be a CSV or .TXT file. 
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The early implementation stages faced some challenges in terms of inability to obtain HTML content after the request was made. It was speculated that the reason for this is that the target webpage was blocking the scraper by cookies or IP address block. As a result, a decision was made to create a mock target website with mock data that would be used for testing purposes. Additional benefit of this approach was that there were no associated ethical or legal concerns stemming from using the scraper on public websites. 
The mock website was very basic, containing several pages with keywords that would indicate that the venue (an accessible restaurant called ‘Accessible Eats’) has certain categories of accessibilities such as disabled parking, or disabled toilet, ramp access, etc. The target keywords can be found in Appendix 3. The fact that website was not built using CSS selectors and classes was the reason why a decision was made to use regex for locating the target text. This also makes the solution transferable to other public websites as it is not relying on the HTML or XML layout, which are website specific. 
The crawler component was developed using JavaScript. This demonstrated functionality to find and extract any hyperlink within the same domain. The results were output as a log. It was also intentionally developed using TDD techniques to experience and test this approach to software development. The code for the crawler is attached in Appendix 4.
There were several scrapers produced as stand-alone components. They were also aimed at investigating and test different methods for extracting the target content: using HTML selectors, CSS selectors, and using RegEx. The unit-tests were added to the solution that had functions as part of a testing framework on the solution efficiency. 
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Results
Intiial errors linked to environmental issues
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Testing output functionality
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	This component tested results output in a .txt file using data from a website purpose-built for scraping
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Testing data return from using HTMLParser from Selectolax
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	Testing html parser
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Results returned from using the regex scraper
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Testing output from using CSS selectors
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Conclusion
The test results demonstrated that the requirements were met, which also met the requirements of the project. Future work may include building a completely functional application that can be tested ‘in the wild’. Another implementation can look into using ML and AI instead of static lists of target words.
[bookmark: _Toc164855035]Reflection
I have learned a lot about scrapers and how to best approach a software development solution.
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[bookmark: _Toc164855038] Native Applications

	Application Name
	Purpose and look
	Comments

	1.iAccess Life - Accessibility
	[image: A screenshot of a cell phone

Description automatically generated]
	An app that offers accessibility information based on the feedback and reviews of the users. Positives: a review can be written about almost any tourist destination around the world. Downside: the reviews can be subjective and difficult to verify. It also contains ads.

	2. Passenger Assistance
	[image: A screenshot of a phone

Description automatically generated]
	The app is designed to help disabled passengers book and manage their assisted train journey. Positives: it improves the accessibility of the train journey and the customer experience. Negatives: it only covers train journeys, narrow scope.

	3.Roadtrippers – Trip Planner
	[image: A screenshot of a phone

Description automatically generated]
	The app helps plan a trip. Positives: a lot of information and advice on places to visit and things to do. Negatives: the trip planning is for the general user and not tailored to the needs of the disabled tourist. Scope is too broad. Also contains ads and in-app purchases.

	4.Visit A City
	[image: A screenshot of a phone

Description automatically generated]
	The app helps organise trips to different cities. Positives: ideas for places to visit and things to do organised by destination. Negatives: the trip planning is for the general user and not tailored to the needs of the disabled tourist. Scope is too broad. Also contains in-app purchases.

	5.Access HMNS
	[image: A screenshot of a phone

Description automatically generated]
	The app helps disabled visitors organise their trip to the Houston Museum of Natural Sciences. Positives: it is tailored specifically to the needs of the disabled user. Negatives: the app is developed for one particular destination and as such the scope is too narrow.
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[bookmark: _Toc164855040] Web Applications

	Application Name
	Purpose and look
	Comments

	1.AccessMap www.accessmap.app
	[image: ]
	US, gives the option for planning a route from point A to point B while meeting certain conditions: - wheelchair accessible, walking stick, motorised wheelchair (gives you gradients) and street avoidance, avoiding curbs and stairs, avoiding sidewalks and crossing adjacent to primary streets. Routing - LoroDux - previously Via-Dux (loro=parrot in Spanish and dux in Latin is a guide - so parrot guide) - OSM and Java based platform navigational software for mobile devices for blind and visually impaired people.

	2. Accessiblemaps.de
Several projects listed on https://blog.openstreetmap.org/
Touch Mapper available from https://touch-mapper.org/en/ 

	[image: ]
	Project led by Technische Universität Dresden in cooperation with the Karlsruher Institut für Technologie and focuses predominantly on indoor accessibility. Similarity to the proposed project – ‘Touch Mapper’ – tactile maps for blind and partially sighted people. Positives: the maps can be custom-made to suit any location. Negatives – requires equipment and time&organisation to plan and print the map

	3.AccessAble https://www.accessable.co.uk/
	[image: ]
	(The new name for DisabledGo)
Option to search by categories, by a place-name, town or postcode. They have 33 Accessibility Symbols
‘designed with consultation with disabled people - venues are visited by our surveyors and given Accessibility Symbols’. With an account, your preference settings are saved.
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	REVIEWS PAGE
accessibility equipment
accessible toilets
autistic
neurodivergent
people with different level of abilities

CONTACT PAGE
Address details
Parking details
Train details

INDEX PAGE
inclusive dining experience
disabilities
accessibility

ABOUT PAGE
inclusive dining experience
disabilities
accessibility (x3)
diverse needs
sensory experience
noise cancelling environment
inclusivity
First Aid
British Sign Language
neurodivergent
vegan vegeterian gluten and lactose-free
Percutaneous Endoscopic Gastronomy
medical needs
medical rooms
National Standards of healthcare cleanliness
feeding aids
specialist mobility and lounging equipment
diversity
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[bookmark: _Toc164855044]Code for the Crawler
	Project structure on GitHub

	[image: ]



	main.js

	
//importing the crawling function here
const {crawlPage} = require('./crawl.js')
//also importing the report function
const {printReport} = require('./report.js')

async function main (){
    if (process.argv.length <3){
        console.log("No website provided")
        process.exit(1)
    }
    if (process.argv.length>3){
        console.log("too many command line args")
        process.exit(1)
    }
    const baseURL = process.argv[2]

    console.log(`starting crawl of ${baseURL}` )
    //calling the crawling function on the web-page input by the user
    const pages = await crawlPage(baseURL, baseURL, {})

    //log out the entire pages object
    //for (const page of Object.entries(pages)){
    //    console.log(page)
    //}
    printReport(pages)
}

main()



	crawl.test.js

	const { normaliseURL, getURLsFromHTML } = require('./crawl.js')
const { test, expect } = require('@jest/globals')

test('normaliseURL strip protocol', () => {

    const input = 'https://silviasettle.github.io/AccessibleEats/index.html'
    const actualOutput = normaliseURL(input)
    const expected = 'silviasettle.github.io/AccessibleEats/'
    expect(actualOutput).toEqual(expected)
})


test('normaliseURL remove trailing slash', () => {

    const input = 'https://silviasettle.github.io/AccessibleEats/'
    const actualOutput = normaliseURL(input)
    const expected = 'silviasettle.github.io/AccessibleEats'
    expect(actualOutput).toEqual(expected)
})


test('normaliseURL remove capitals', () => {
    const input = 'https://SILVIASETTLE.github.io/AccessibleEats/'
    const actualOutput = normaliseURL(input)
    const expected = 'silviasettle.github.io/AccessibleEats'
    expect(actualOutput).toEqual(expected)
})


test('normaliseURL remove http', () => {

    const input = 'http://silviasettle.github.io/AccessibleEats/'
    const actualOutput = normaliseURL(input)
    const expected = 'silviasettle.github.io/AccessibleEats'
    expect(actualOutput).toEqual(expected)
})


test('getURLsFromHTML', () => {

    const inputHTMLbody = `
    <html>
        <body>
            <a href="https://silviasettle.github.io/AccessibleEats/">
                Github.io Silviasettle
            </a>
        </body>
    </html>            
    `
    const inputBaseURL = "https://silviasettle.github.io/AccessibleEats"
    const actualOutput = getURLsFromHTML(inputHTMLBody, inputBaseURL)
    const expected = ["https://silviasettle.github.io/AccessibleEats/"]
    expect(actualOutput).toEqual(expected)
})


//test relative URLs
test('getURLsFromHTML relative', () => {

    const inputHTMLBody = `
    <html>
        <body>
            <a href="/path/">
                Github.io Silviasettle
            </a>
        </body>
    </html>
    `
    const inputBaseURL = "https://silviasettle.github.io/AccessibleEats"
    const actualOutput = getURLsFromHTML(inputHTMLBody, inputBaseURL)
    const expected = ["https://silviasettle.github.io/AccessibleEats/"]
    expect(actualOutput).toEqual(expected)
})

//multiple URLs both relative and absolute
test('getURLsFromHTML both', () => {

    const inputHTMLBody = `
    <html>
        <body>
            <a href="https://silviasettle.github.io/AccessibleEats/path1/">
                Github.io Silviasettle Path 1
            </a>
            <a href="https://silviasettle.github.io/AccessibleEats/path2/">
                Github.io Silviasettle Path 2
            </a>
        </body>
    </html>
    `
    const inputBaseURL = "https://silviasettle.github.io/AccessibleEats"
    const actualOutput = getURLsFromHTML(inputHTMLBody, inputBaseURL)
    const expected = ["https://silviasettle.github.io/AccessibleEats/path1/", "https://silviasettle.github.io/AccessibleEats/path2/"]
    expect(actualOutput).toEqual(expected)
})

//ignore bad URL 
test('getURLsFromHTML invalid', () => {

    const inputHTMLBody = `
    <html>
        <body>
            <a href="invalid">
                Invalid URL
            </a>
        </body>
    </html>
    `
    const inputBaseURL = "https://silviasettle.github.io/AccessibleEats"
    const actualOutput = getURLsFromHTML(inputHTMLBody, inputBaseURL)
    const expected = []
    expect(actualOutput).toEqual(expected)
})



	report.js

	function printReport(pages){
    console.log("=================")
    console.log("=====REPORT======")
    console.log("=================")
    const sortedPages = sortPages(pages)
    for (const sortedPage of sortedPages){
        const url = sortedPage[0]
        const hits = sortedPage[1]
        console.log(`Found ${hits} links to page: ${url}`)
    }
    console.log("=================")
    console.log("==END OF REPORT==")
    console.log("=================")
}


function sortPages(pages){
    const pagesArr = Object.entries(pages)
    pagesArr.sort((a, b) => {
        aHits = a[1]
        bHits = b[1]
        return b[1] - a[1] //to return greatest to the least
    })
    return pagesArr
}

module.exports = {
    sortPages,
    printReport
}






The Mock Website
	https://silviasettle.github.io/AccessibleEats/Pages/about.html
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Scrapers Code
	Scraper 1 using regex for locating the target data (Jupyter notebook)
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	Scraper 2 with functionality and unit tests

	[image: ]



	main.py

	import requests
from bs4 import BeautifulSoup

def find_web_links(url):
    # sends a GET request to the website
    response = requests.get(url)
    
    # Checks if the request was successful
    if response.status_code != 200:
        print(f"Failed to retrieve content from {url}. HTTP status code: {response.status_code}")
        return []

    # Parses the HTML content using BeautifulSoup
    soup = BeautifulSoup(response.text, 'html.parser')

    # Finds all anchor tags with the 'href' attribute
    links = []
    for a_tag in soup.find_all('a', href=True):
        link = a_tag['href']
        links.append(link)
    
    return links

#function to find the title
def get_site_title(site_url):
    url=site_url
    response = requests.get(url)
    page_content = response.text
    soup = BeautifulSoup(page_content, "html.parser")
    site_title = soup.title.text.strip()
    #alternative is finding the tile using the element
    #soup.find('h1')
    return site_title

url = "https://silviasettle.github.io/AccessibleEats/"
web_links = find_web_links(url)
print("Found web links:", web_links)
print(get_site_title('https://silviasettle.github.io/AccessibleEats/'))




	test_main.py

	import pytest
from main import find_web_links  

# Sample HTML content for testing
sample_html_with_links = """
<!DOCTYPE html>
<html>
<head>
<title>Test Page</title>
</head>
<body>
<a href="http://example.com/page1">Link 1</a>
<a href="/page2">Link 2</a>
<a href="http://example.com/page3">Link 3</a>
</body>
</html>
"""

sample_html_without_links = """
<!DOCTYPE html>
<html>
<head>
<title>Test Page</title>
</head>
<body>
<p>This is a test page without any links.</p>
</body>
</html>
"""

# Mocking the requests.get method to return the sample HTML content for testing
@pytest.fixture
def mock_requests_get(monkeypatch):
    class MockResponse:
        def __init__(self, text, status_code):
            self.text = text
            self.status_code = status_code

    def mock_get(url):
        if url == "http://example.com":
            return MockResponse(sample_html_with_links, 200)
        elif url == "http://example.com/no_links":
            return MockResponse(sample_html_without_links, 200)
        else:
            return MockResponse(None, 404)

    monkeypatch.setattr("requests.get", mock_get)

# Test function with a website that contains links
def test_find_web_links_with_links(mock_requests_get):
    url = "http://example.com"
    links = find_web_links(url)
    expected_links = ["http://example.com/page1", "/page2", "http://example.com/page3"]
    assert links == expected_links

# Test function with a website that contains no links
def test_find_web_links_without_links(mock_requests_get):
    url = "http://example.com/no_links"
    links = find_web_links(url)
    assert links == []

# Test function with a website that returns a 404 status code
def test_find_web_links_404():
    url = "http://invalid-url.com"
    links = find_web_links(url)
    assert links == []
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C:\Python311>pip uninstall pip
ERROR: To modify pip, please run the following command
C:\Python311\python.exe -m pip uninstall pip

C:\Python311>C:\Python311\python.exe -m pip uninstall pip

Found existing installation: pip 23.3.2

Uninstalling pip-23.3.2:

. would remov
c:\users\silve\appdata\roaming\python\python311\scripts\pip.exe
c:\users\silve\appdata\roaming\python\python311\scripts\pip3.11.exe
c:\users\silve\appdata\roaming\python\python311\scripts\pip3.exe
c:\users\silve\appdata\roaming\python\python311\site-packages\pip-23.3.2.dist-info\x
c:\users\silve\appdata\roaming\python\python311\site-packages\pip\*

Proceed (Y/n)? y

Successfully uninstalled pip-23.3.2

C:\Python311>easy_install -m vboxapi_1.8-py3.11.egg
reasy_install’ is not recognized as an internal or external command
operable program or batch file.

, C:\Python311>rm —rf build dist *.egg.info
'rm' is not recognized as an internal or external command
operable program or batch file.

- C:\Python311> python3 -m pip install --upgrade build
'python3' is not recognized as an internal or external command,
operable program or batch file.

C:\Python311> sudo apt remove python-pip
'sudo’ is not recognized as an internal or external command
operable program or batch file.

' C:\Python311>python -m pip uninstall pip setuptools
Found existing installation: pip 22.3
' Uninstalling pip-22.3:
would remove:
] c:\python311\lib\site-packages\pip-22.3.dist-info\*
c:\python311\lib\site-packages\pip\*
1 c:\python311\scripts\pip.exe
c:\python311\scripts\pip3.10.exe
c:\python311\scripts\pip3.11.exe
| c:\python311\scripts\pip3.exe
Proceed (Y/n)? y
| ERROR: Exception:
} Traceback (most recent call last):
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c:\python311\scripts\pip3.16.exe
c:\python311\scripts\pip3.11.exe
c:\python311\scripts\pip3.exe
Proceed (Y/n)? y
ERROR: Exception:
Traceback (most recent call last):
File "C:\Python311\Lib\shutil.py", line 824, in move
os.rename(src, real_dst)
PermissionError: [WinError 5] Access is denied:

'e:\\python311\\lib\\site-packages\\pip-22.3.dist-info\\' -> 'C:\\Users\\silve\\AppData\\Local\\Temp\\pip-uninstall-b5af5931
buring handling of the above exception, another exception occurred

Traceback (most recent call last):

File "C:\Python311\Lib\site-packages\pip\_internal\cli\base_command.py", line 166, in exc_logging_wrapper
status = run_func(*args)

File "C:\Python311\Lib\site-packages\pip\_internal\commands\uninstall.py", line 98, in run
uninstall_pathset = req.uninstall(

File "C:\Python311\Lib\site-packages\pip\_internal\req\req_install.py", line 660, in uninstall
uninstalled_pathset.remove(auto_confirm, verbose)

File "C:\Python311\Lib\site-packages\pip\_internal\req\req_uninstall.py", line 373, in remove
moved.stash(path)

File "C:\Python311\Lib\site-packages\pip\_internal\req\req_uninstall.py", line 271, in stash
renames(path, new_path)

File "C:\Python311\Lib\site-packages\pip\_internal\utils\misc.py", line 311, in renames
shutil.move(old, new)

File "C:\Python311\Lib\shutil.py", line 842, in move
rmtree(src)

File "C:\Python311\Lib\shutil.py", line 758, in rmtree

return _rmtree_unsafe(path, onerror)

File "C:\Python311\Lib\shutil.py", line 621, in _rmtree_unsafe
onerror(os.unlink, fullname, sys.exc_info())
File "C:\Python311\Lib\shutil.py", line 619, in _rmtree_unsafe
os.unlink(fullname)
PermissionError: [WinError 5] Access is denied:

c:\\python311\\lib\\site-packages\\pip-22.3.dist-info\\entry_points.txt

C:\Python311>
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@ EXPLORER - @ mainpy X itanic (1997) - full transcript.txt
 INSTALLED NODE VERSIONS: INSTALLED NODE VERSIONS @ mainpy > ..
p 1 from bs4 import BeautifulSoup
2 import requests
Zy 3
4 #the target to scrape
~ 5 website = "https://subslikescript.com/movie/Titanic-120338"
& 6 #load the html text from the webpage
o v BsasupTmEs 7 result = requests.get(website)
v oE 8  content=result.text
> Include 9
A > b 10 soup=BeautifulSoup(content, 'lxml')
> saripts 11 #print(soup.prettify())
© pyvenvcty 12
e 13 target=soup.find('article’, class_='main-article')
Titanic (1997) - full transcriptixt 14  #one way is to use the soup object, but we can use the content we alreay have in the target variable
= titanicht 15  #soup.find('h1').get_text()

16  title = target.find('h1').get_text()
17 #print(title)

18  transcript = target.find('div', class_:
19 #print(transcript)

full-script').get_text(strip=True, separator=' ')

20
21  with open('titanic.txt’, 'w') as file:
22 file.write(transcript)

23 #with open(f'{title}.txt', 'w') as file:
24 #  file.write(transcript)

PROBLEMS ~ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS

pip 2.0
requests, 2.31.8
soupsieve 2.5
urllib3 221

rs\silve\Desktop\Bsd._subtitles>

 AVAILABLE NODE VERSIONS: AVAILABLE NODE VERSIONS

PS C:\Users\s:

ory

PS C:\Users\silve\Desktop\BS4_subtitles> pip install pytest]]
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# mainpy X
@ mainpy > ..
10 soup=BeautifulSoup(content, 'lxml')
11 #print(soup.prettify())
12
13 target=soup.find('article’, class_='main-article')
14 #one way is to use the soup object, but we can use the content we alreay have in the target variable
15 #soup.find('h1').get_text()
16 title = target.find("h1').get_text()
17 #print(title)
18 transcript = target.find('div’, class_='full-script’).get_text(strip=True, separator=" ')
19 #print(transcript)

20
21 with open(’titanic.txt’, 'w') as file:
22 file.write(transcript)

23 #with open(f'{title}.txt', 'w') as file:
24 #  file.write(transcript)

PROBLEMS ~ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS

File "C:\Program Files\Python312\Lib\encodings\cp1252.py", line 19, in encode
return codecs. charmap_encode(input, self.errors, encoding_table)[e]

UnicodeEncodeError: *charmap® codec can't encode character “\ufb2' in position 32153: character maps to <undefined>
PS C:\Users\silve\Desktop\Bs4_subtitles> & c:/Users/silve/Desktop/Bsa_subtitles/venv/Scripts/python.exe c:/Users/silve/Desktop/Bsd_subtitles/main.py
Traceback (most recent call last):
File "c:\Users\silve\Desktop\BS4_subtitles\nain.py”, line 22, in <module>
ile.urite(transcript)
File "C:\Program Files\Python312\Lib\encodings\cp1252.py", line 19, in encode
return codecs. charmap_encode(input, self.errors, encoding_table)[e]

UnicodeEncodeError: *charmap’ codec can't encode character “\ufb2' in position 32153: character maps to <undefined>
PS C:\Users\silve\Desktop\Bs4_subtitles> pip list
Package Version

beautifulsoups  4.12.3

bsa. 0.0.2
certifi 2024.2.2
charset-normalizer 3.3.2
idna 3.6
Lol 5.1.0
pip 2.0
requests, 2.31.8
soupsieve 2.5
urllib3 221

PS C:\Users\silve\Desktop\BS4_subtitles> ]

.
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~ venv
> Include
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> Saipts

© pyvenucig
# mainpy

 AVAILABLE NODE VERSIONS: AVAILABLE NODE VERSIONS

S DCULE

> TIMELINE

@ mainpy X
# mainpy > ..
1 import requests
from selectolax.parser import HTMLParser
respl = requests.get("https://books.toscrape.com/")

html = HTMLParser (respl.text)

print(html.css_first(*h1").text)

VNG s wN

10 for item in html.css("article.product_pod"
11

12 item.css_first("h3 a").attributes["title"],

13 item.css_first("h3 a").attributes["href"],

14 item.css_first("p.price_color").text,

15 img": item.css_first("img.thumbnail").attributes["src"],
16 3

17 print (book)

18

PROBLEMS ~ OUTPUT  DEBUGCONSOLE  TERMINAL  PORTS

1t-in method text of selectolax.parser.Node object at @xeeR@@10F3FOF6AA>, 'img’: 'media/cache/94/b1/94b1b8b24abced677c2F29cccaoedad2. jpg’}

{’name’: 'Rip it Up and Start Again’, 'link’: "catalogue/rip-it-up-and-start-again_986/index.html’, price’: <built-in method text of selectolax.parser.Node object at x
@00016F3FICEACE>, "img’: "media/cache/81/c4/81c4a073364e17d01217e1188253d5e. g’}

{’name’: "Our Band Could Be Your Life: Scenes from the American Indie Underground, 1981-1991°, ‘link’: catalogue/our-band-could-be-your-1ife-scenes-fron-the-american-in
die-underground-1981-1991_985/index.html", “price’: <built-in method text of selectolax.parser.Node object at 8xB000@10F3FOFGAGR>, "img': ‘media/cache/54/60/54607Fe83458
97cdccedoesa103b10b6. jpg’

{’name’: "Olio’, "link’: "catalogue/olio_984/index.html’, "price’: <built-in method text of selectolax.parser.Node object at @xee@@010F3DAAFBCO>, “img': ‘media/cache/ss/
33/553310a7162dfbcac6d19284da0dF9e1 . pg’ }

{’name’: "Mesaerion: The Best Science Fiction Stories 1800-1849", ‘link’: ‘catalogue/mesaerion-the-best-science-Fiction-stories-1866-1849_983/index.html’, ‘price’: <buil
t-in method text of selectolax.parser.Node object at @x0000@10F3FOFGAGR>, "img’: ‘media/cache/09/a3/@0a3aef48557576e1a85ba7efeasech?. jpg'}

{'name’: Libertarianism for Beginners’, *link’: *catalogue/libertarianisn-for-beginners 982/index.html’, ‘price’: <built-in method text of selectolax.parser.Node object
at @x8800010F3FOCEACE>, "ing": 'media/cache/@b/bc/ebbcd8acfabcdglcch1e49a52736406e. jpg’}

{’name’: "It's Only the Himalayas™, ‘link’: 'catalogue/its-only-the-himalayas 981/index.html’, "price’: <built-in method text of selectolax.parser.Node object at @xeeeea
10F3FOF6AM0>, “ing’: ‘media/cache/27/as/27a53d0bbosbdd88283eaf66c23007e . jpg "}

PS C:\Users\silve\Desktop\Parselscraper>

PS C:\Users\silve\Desktop\ParselScraper>
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In [3]: | #import modules
#From bsa import BeautifulSoup
import requests.
import re

In [5]: url = "https://uww.indb. con/chart/top-english-movies/2ref_=chtmvm_ql_4"

In [6]: page - requests.get(url)

In [7]:  page.content
Out[7]: b’<html>\r\nchead><title>403 Forbidden</titles</head>\r\n<bodys>\r\n<center><h1>403 Forbidden</h1></center>\r\n</body>\r\n</html
>\rin®

In [8]: | #parse
soup-

eautifulSoup(page. content, "html.parser’)

In [9]: print(soup.prettify)

<bound method Tag.prettify of <html>
<head><title>463 Forbiddenc/title></head>
<body>

<center><h1>403 Forbidden</h1></center>
</body>

</html>

>
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In [40]: #finding text in the content
re.findall(r'[aA]ccessib[a-z ]{1,}", page.text)

out[46]: ['Accessible *
*Accessible °,
*accessibility in mind’,
*accessible entrance’,
*Accessible restroom’,
*Accessible ']
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target=soup.find(‘article’, class_='main-article')

#one way

s to use the soup object, but we can use the content we alreay have in the target variable
#soup. Find('h1').get_text()

title = target.find('h1').get_text()
ranscript = target.find('div', class_='full-script').get_text()

print(title)
print(transcript)
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https://touch-mapper.org/en/

Create tactile maps easily for any address

Tactile maps are a great aid for people who are blind or partially sighted, helping
them to orient themselves and to plan routes. Using Touch Mapper, you can easily
create custom outdoor maps for any address of your choice. You can either print
the map yourself at no charge using a 3D printer, or you can order a 3D print,
starting from 29 euro/USD. Embossers and swell paper printers are also supported.
It's simple

o Enter an address and click "Search”

o Click "Create tactile map”

o Print or order the map

Street address: Search
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Home Menu Contact BookNow Reviews

The Accessible Eats

About Us

The Accessible Eats is more than just a restaurant. It's a place where everyone fecls welcome and valued. Our

journey began with a vision of creating a dining experience that caters to the diverse needs of our community,

including those with disabilities. Our trade-mark specialist pods provide privacy, and unique calm and relaxing

sensory experience, where you can chose from a selcction of ambient sound and light modes to a sound-proof
noise cancelling environment.

Our team is passionate about accessibility and inclusivity. From our chefs crafting delicious meals to our
friendly staff providing exceptional service, we strive to make every visit memorable. All our staff is First Aid
trained, proficient in Level 2 British Sign Language and have years of exprience of working with
Neurodivergent people.

We cater for all types of dicts ranging from vegan and vegeterian to gluten and lactose-free. For our customers
with Percutancous Endscopic Gastronomy or medical needs we provide specially equipped medical rooms
with 1SO 7 National Standard of healthcare cleanliness.

Accessible Eats is a pioncer in making the dining experience for people with disability as smooth as possible -
we provide everything: from our own brand of feeding aids designed specifically with our customers in mind,
to the specialist mobility and lounging equipment designed to make pur customers’ expreince as relaxing as
possible.

Join us in our mission to celebrate diversity and embrace the beauty of accessibility.
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In [1]: #import modules
from bsd import BeautifulSoup
import requests
import re

In [2]: url = "https://silviasettle.github.io/Accessibleats/"

In [3]: #get the data
page = requests.get(url)

In [4]: page.content

Out[4]: b’<IDOCTYPE html>\n<html lang="en”>\n<head>\n  <meta charset="UTF-8">\n  <meta name="viewport™ content="width-device-width,
initial-scale=1.0">\n  <title>Your Restaurant Website</title>\n  <link rel="stylesheet” type="text/css" href="./CSS/styles.
css”>\n\n</head>\n<body>\n  <header>\n <nav>\n <ul>\n <li><a href="./index.html">Home</a></1
i>\n <li><a href="./Pages/menu.html">Menu</a></1i>\n <li><a href="./Pages/about.html">About</a></

1is\n ./Pages/contact.html”>Contact</a></1i>\n <li><a href="./Pages/booking.html">Bo
ok Now</a></1i>\n <li><a href="./Pages/reviews.html">Reviews</a></1i>\n </ul>\n </navs\n </
header>\n<main>\n  <div class="title-container”>\n <h1>The Accessible Eats</h1>\n  </div>\n  <section id="welcom
e">\n <h2>Welcome to The Accessible Eats!</h2>\n <p>We are committed to providing a welcoming and inclusive dinin
g experience for all our patrons, including those with disabilities. Our restaurant is designed with accessibility in mind, ens
uring that everyone can enjoy delicious meals in a comfortable environment.</p>\n <div id-"image-carousel”>\n

<!-- Image carousel content goes here -->\n <img src="./Images/outside.jpg" alt-"Wheelchair accessible entrance”>\n
<img src="./Images/interior.jpg" alt="Spacious interior”>\n /Tmages/outdoor_space.jpg” alt="Accessible re
stroom™>\n <img src="./Images/garden_lights.jpg” alt="Sensory space”>\n <img src="./Images/garden_Swan.jp
g" alt="Sensory space 2">\n <img src="./Images/balcony_space.jpg” alt="Balcony space”>\n <img src="./Imag
es/balcony_spacel.jpg” alt="Balcony space 2">\n </div>\n  </section>\n\n\n</main>\n<footer>\n  <p>&copy; 2024 The Ac
cessible Eats. All rights reserved.</p>\n</footer>\n<script src="./JS/script.js"></script> <!-- Linking JavaScript file -->\n</
body>\n</html>"

In [5]: #parse the data
soup=BeautifulSoup(page.content, 'html.parser’)
In [6]: print(soup.prettify)
<bound method Tag.prettify of <!DOCTYPE html>

<html lang="en">
<head>
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In [6]: print(soup.prettify)

<bound method Tag.prettify of <!DOCTYPE html>

evice-width, initial-scale=1.0" nam
<title>Your Restaurant Website</title>

<link href="./CSS/styles.css” rel="stylesheet” type='
</head>

<body>

<header>

<nav>
<ul>
<li><a
<li><a
<li><a
<li><a
<li><a
<li><a
</ul>
</nav>
</header>

<main>

<div class="title-container">

<h1>The Accessible Eats</hl>

</div>

<section id="welcome">

<h2>Welcome to The Accessible Eats!</h2>

<p>We are committed to providing a welcoming and inclusive dining experience for all our patrons, including those with disabili
ties. Our restaurant is designed with accessibility in mind, ensuring that everyone can enjoy delicious meals in a comfortable
environment.</p>

<div id="image-carousel”>

<I-- Image carousel content goes here -->

<img alt="Wheelchair accessible entrance” src="./Images/outside.jpg"/>

<img alt="Spacious interior” src="./Images/interior.jpg"/>

<img alt="Accessible restroom” src="./Images/outdoor_space.jpg"/>

<img alt="Sensory space” src="./Images/garden_lights.jpg"/>

<img alt="Sensory space 2" sri /Images/garden_Swan.jpg"/>

<img alt="Balcony space” src="./Images/balcony_space.jpg"/>

<img alt="Balcony space 2" sri /Images/balcony_spacel.jpg"/>

</div>

</section>

viewport™/>

text/css"/>

- /index. html">Home</a></11>
- /Pages/menu.html">Menu</a></1i>

- /Pages/about . html">About</a></1i>

. /Pages/contact . html">Contact</a></1i>
- /Pages/booking.html">Book Now</a></1i>
. /Pages/revieus. html">Reviews</a></1i>
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<amg a1t paicony space ¢ src- ./images/baicony_spacei-Jpg />
</div>
</section>
</main>
<footer>
<p>@ 2024 The Accessible Eats. All rights reserved.</p>
</footer>
<script src="./3S/script.js"></script> <!-- Linking JavaScript file -
</body>
</html>>

In [7]: #regex to find a class
tag = soup.find('div’, class_sre.compile(r'title-container'))

In [34]: #res_accessible - getattr(soup.find([aA]ccessib+’), 'text’, None)

In [35]: #res_accessible

In [8]: if tag is not None:
print(tag.text)
else:
print(*No value in tag’)

The Accessible Eats

In [9]: try:
print(tag.text)
except AttributeErro
print("The variable is none and has no .text attribute”)

The Accessible Eats

In [10]: #finding text in the content
res_Accessibility=re.findall(r'[aA]ccessib[a-z ]{1,}", page.text)
res_Disability = re.findall(r'[dD]isab\u*’, page.text)

In [11]: res_Accessibility
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In [11]:

out[11]:

In [12]:

out[12]:

In[I:

In[I:

res_Accessibility

["Accessible °,
*Accessible °,
‘accessibility in mind’,
*accessible entrance’,
*Accessible restroom’,
*Accessible ']

res_Disability

[disabilities’]
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