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AbstractThe Web has witnessed a surge in content over recent years. Content is revo-lutionizing the way people conduct business, communicate, and make informeddecisions. However, the vast amount of data used for communication today is of-ten unstructured and challenging to comprehend. Content aggregators providea solution to this problem by collecting data from various sources and organizingit into a structured format in one place. This research proposed the content ag-gregator "Questgator" that extracts content for example news, scholarships, jobs,books, video content, and research papers. In this paper Naive Bayes theorem isused for text classification. Moreover, paper also provides comparison with otherplatforms to show the efficiency of proposed content aggregator.
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1 Introduction
From the rise of the Web to the current era, content is being digitized, providing services like aggregatorsof content in many prominent fields [1]. Bringing data from multiple search engines can provide a morecomprehensive and diverse set of results compared to using just one search engine, such as Google. Thisis because each search engine has its own algorithms, indexing methods, and ranking factors, and there-fore may return different results for the same search query. By using multiple search engines, users canget a wider range of results, including those that may not have been returned by a single search engine.This can be especially useful for more specialized or niche searches, where the results from one searchengine may not be as comprehensive. The fields include News Media, Research Studies, Business Intel-ligence, Education, Entertainment, and numerous others. Industries need reliable content to display totheir users and content aggregation gives them exactly that. Among those industries are the mainstreamweb services like Meta, Netflix, Deezer, Reddit, Google, Spotify, etc [2]. The aggregation platform collectscontent from different sources and exhibits it in one place. Doing so, it reduces the resources used for get-ting the content and providing updated information to the end-users [3]. The researchers and scientistswere producing an abundance of essential research and information, but it wasn’t humanly possible for
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researchers to comb through this complicated collection of data and develop anything useful [3]. Contentaggregators come in handy when the information needs to be versatile.Various agencies and channels generate and deliver news information in various forms, languages,and formats. Web aggregator services in the news field are thus quite valuable since they may save asignificant amount of user time when looking for and obtaining news content from several channels andsources [4]. Not only it saves time, but it can ensure that the news that the user is getting is reliable. Sincenot all sources can spread fake news at the same time.Sal studies have shown that none of the various online searches and users have comprehensive cov-erage of the Web, and it is unlikely that any hem will ever do so [5]. A metasearch engine is a service thatgives consolidated access to numerous existing online search engines, increasing WWW coverage. Re-sult aggregation methods are used in a metasearch engine to combine the results from many underlyinginternet search engines and provide the user with a single aggregated result list [6].A search engine that provides accurate and specialized information is required to provide job searcherswith quick access to recruiting information from a single source [7]. As a result, vacant position classifica-tion might be one of the answers for directing job searchers to positions that match their qualifications,preferences, and abilities[8].This research proposed the content aggregator "Questgator" which provides different types ofmaterialfrommultiple sources. News, Scholarships, Jobs, andBooks are aggregated fromvarious sources. Tomakethings more reliable, the search results will also be aggregated from other search engines. That will bedone by the Metasearch engine implemented in the platform.The rest of the paper is as follows. Section 2 highlights the background study. Section 3 discussesthe related work. Section 4 provides the proposed approach. Section 5 shows the results and Section 5concludes the paper.

2 Background
In a world where everything happens in a matter of seconds, users need to do a lot of things in the leasttime possible. Specially on the internet, it takes a lot of time to go through websites to get the desiredcontent and to analyze it. Users cannot depend on one source only; it may provide false statements orbiased information [9]. For that, having multiple sources provides reliable information. That is achievedby our aggregator. Students get distracted nowadays by the distractions around the Web. As a student,getting distracted comes with a high cost. Search engines control the content user see which results in theloss of the search results that users might require. But the proposed meta-search engine provides resultswithout any content control. In this section, a background study is discussed.
2.1 Content
Content is the way of presenting your information to the audience in the form of text, video, and images.It provides information and entertainment that people are actively seeking and willing to pay for with theirattention, money or both. It wouldn’t be wrong to consider content as a "conversational object" becauseit helps in initiating social interactions among individuals [9]. It is also an asset that assists someone indoing their task.
2.1.1 Importance of ContentNowadays, the economy is based on digital assets where data is more precious than ever. It is essentialfor the appropriate operation of daily tasks, from the authorities to small businesses. Without it, every-thing would stop working. It is fundamentally changing existing business baselines and introducing newlyavailable potential to the market [10].Digital media is replacing text and speech as the primary means of communication. People are usingimages to communicate more than just words. All these developments have resulted in enormously largeamounts of data - mining this data and using it to gain an edge is the essence of an organization’s success.
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Figure 1. Questgator Architecture

2.1.2 Content AggregatorA content aggregator is a web/mobile application that gathers web material in one place for simple view-ings, such as text, media, and hyperlinks. It is a service that collects and analyzes content based on asingle subject with one or more associated keywords [11]. These services aggregate material from a va-riety of sources into a single place, decreasing transaction costs and offering new information to users.Aggregating material from other individuals complements your unique work while also offering a broaderperspective [9].A content aggregator is an online organization that collects web or media content, applications, orboth for reuse and resale. It is a method of content curation. Data will be gathered in real-time and froma variety of reliable platforms in our aggregator, ensuring data integrity and updating. It is how the datawill be collected and represented in the future.There are many applications for example Usepanda.com is a famous content aggregator that collectsand shows news stories on the platform, Fastweb.com is a well-known free scholarship aggregator andIndeed.com Indeed.com is the most well-known of the top job search websites [7].
2.2 Techniques of Content Aggregation
The history of content aggregation goes back to the history of data collection for different purposes suchas analysis, information, education, and entertainment. Back in 1993, for web-based data collection differ-ent techniques were used [7]. Some were manually done, and some were automized by using tools likescrapers but nowadays data collection is somehow easy because of APIs provided by service providers.
2.2.1 Web ScrapingWeb scraping is used to transform unstructured data on the web into structured data that can be storedand analyzed in a central local database or spreadsheet. The data is extracted fromwebsites with the helpof scraping tools. While web scraping may be done manually, automated methods are usually preferablefor scraping web data since they are less expensive and work faster. Automated web scrapers operate ina basic yet sophisticated manner [8]. First, the web scraper will be given one or more URLs to load beforescraping. The scraper subsequently loads the full HTML code for the page in question. More sophisticatedscrapers will render the whole webpage, including CSS and JavaScript components.

98



VAWKUM Transactions on Computer Sciences

2.2.2 API and Its UsesAn application programming interface, or API, allows businesses to offer up data and functionality of theirapplications to third-party developers, commercial partners, and internal departments inside their orga-nizations. A defined interface, allows services and products to communicate with one another and useone another’s data and capabilities [9]. Developers aren’t required to understand how an API works; theyjust utilize the interface to interact with other products and services. API usage has increased dramaticallyover the last decade, to the point that many of today’s most popular online apps would not be feasiblewithout them [21].APIs will be used during the extraction of those websites that don’t allow us to scrap their content.These websites provide the APIs that let us use the data and their services with a limit.
2.2.3 Meta Search EngineA metasearch engine, also known as a search aggregator, is an online portal that provides a unique algo-rithm to aggregate web search results for a phrase or term from several search engines. It merely pullsdata from other web search engines. It also allows the user to enter a single query and discover the re-sults from several sources, allowing the user to rapidly receive the best answers from a wide range ofinformation [10].Metasearch engines provide their results in two formats: single and multiple lists. Most meta-searchengines provide results in a single consolidated list that has been purged of duplicate keywords. Othersdo not integrate numerous engine results, but instead provide them in separate lists, one for each engine.However, this may result in numerous entries.Using the internet for research or study is advantageous since it provides broad limitless access toknowledge and information. However, comparing different search engine results takes a significantamount of time. Distinct search engines have different crawlers, indexes, algorithms, and many more[23].
2.3 Text Classification
The practice of classifying text into an ordered structure is known as text classification. Text Classificationis a supervisedmachine learning task since a labeled dataset including text articles and their labels is usedto train a classifier. Text classifiers can automatically assess text and assign a set of pre-defined tags orcategories depending on its content using Natural Language Processing (NLP) [10].Text classification is becoming a more significant aspect of the business since it enables for easy dataanalysis and business process automation.
2.3.1 Naïve Bayes TheoremThe simple yet powerful technique used for text classification is a classification technique based on Bayes’Theoremand the predictor independence assumption. In simple terms, aNaive Bayes classifier algorithmsthe presence of one feature in a class has no bearing on the presence of any other feature.The Naive Bayes model is easy to build and works well with large data sets. Because of its simplicity,Naive Bayes is known to outperform even the most powerful classification algorithms [11].

3 Related Work
Numerous applications use Metasearch, Scraping, and APIs. In this section, research on this application isdiscussed.Web Scraping has had a lot of applications in recent years. In [13] authors examined existing scrapingframeworks and tools, noting their extraction capabilities’ strengths and limits. The main goal was todemonstrate how simple it is today to build up a data scythe raping pipeline with minimum programmingeffort and meet a variety of practical applications. They used a biomedical data extraction scenario inwhich the essential data sourceswere presented, which arewell-known in clinicalmicrobiology and related
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Figure 2. Proposed Meta Search Engine

fields. Furthermore, the paper discussed the working of WhichGenes and PathJam, two bioinformaticsmeta-servers that deal with gene set enrichment analysis via scraping.To check the usage of a metasearch engine named Dogpile.com, a research paper was proposed [14].The study explored 2,465,145 interactions from 534,507 Dogpile.com users on May 6, 2005, and cthe ross-referenced these results to findings from previous Web searching studies.In [15], authors developed a smart Meta search engine that covers the web more thoroughly by tar-geting multiple search engines for different search categories. A knowledge base was used to modify theuser’s search query, and an appropriate search engine was chosen. The results of various search engineswere combined and rated. These results were sorted into categories using a classification system, andthe results were shown in that order. It was useful to the user who had a vague understanding of theinformation he or she was looking for [15].In [16], authors proposed to build a meta-search engine named Helios. Helios was an open-sourcemetasearch engine that was both versatile and efficient. It was meticulously optimized for speed andlightweight, making it suitable for use on low-cost platforms. It worked using 18 search engines, Web,Books, News, and Academic research domains, etc. Those 18 search engines were A9, About, AllTheWeb,Altavista, AOL Search, eSpotting, FindWhat, Gigablast, Google, LookSmart, Mozdex, Msn, Overture,Ask/Teoma, Yahoo!, Google News, Google Scholar, Yahoo News. Although, other search engines may besimply added [16]. In [17], researchers introduced the SocIoS platform and attempted to solve issuessuch as data diversity and the absence of a standardized manner of accessing it. This was accomplishedby offering tools that run on top of a variety of prominent social networks, giving consistent access totheir data. It offers a standardized entry point for gathering network data and functionality, as well as acollection of analytical tools for exploitation. The SocIoS API was proposed in the study as an abstractionlayer on top of social networks that exposes operations that encapsulate the functionality of respectiveAPIs. The platform supports seven social networks as of now, but it is scalable [17].In [18], authors proposed a news aggregator which provided a user interface different from existingnews aggregators. It also demonstrated the capability of analyzing text and URLs. The main purpose ofdeveloping this application was to provide a news aggregator application with a user interface, differentfrom existing news aggregator applications in Indonesia. The application had implementations of gami-fication and the capability of analyzing text and URLs. The authors also conducted a survey that probedtheir preferences for a news aggregator [18].
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The variety of jobs due to the availability of work from many sources creates a complicated puzzle inthe selection process, resulting in inefficient runtime. For this issue authors offered a simple strategy forsimplifying job searching through the development and collaboration of a web scraping technology andcategorization using Nave Bayes on a search engine [19]. This research is yielding an effective and efficientapplication for users to search for possible jobs that match their preferences [19].Text classification is used to classify documents into defined categories. It is extremely useful in Webcontent management, search engines, email screening, and other applications. It is a challenging assign-ment since the feature vector is high-dimensional and contains noisy and irrelevant characteristics. Severalfeature reduction strategies have been presented for removing unnecessary features and lowering the di-mension of the feature vector. For improved classification outcomes, themachine learningmodel employsa relevant and reduced feature vector.[20] article discusses numerous approaches to text classificationthat use machine learning techniques and feature selection strategies to reduce the high-dimensionalfeature vector.The above studies highlight that managing a large amount of data is challenging. People tend to getconfused and distracted by this huge data. Therefore, a platform is proposed where users can find allthe necessary content related to education. Another motivation was that users didn’t want to depend onone source. For that purpose, the proposed platform could retrieve information from multiple trustedsources.

4 Proposed Approach
This section provides details of the proposed "Questgator". This research has two phases, first phase is todevelop the backend portion of the project which involves python programming for scraping, API usage,andmachine learning for classification, and then secondly, cleaning that data for thewebsite developmentpart.
4.1 Proposed Architecture
The proposed architecture is followed the following steps and is shown in Figure 1.The first step is that the user will input a query into the search bar or will be given a default input. Theaggregator will take that input and go into the data collection stage. The aggregator checks the query anduses one of the two methods to request the data. It may directly go through website pages and scrapethem with BS4 (A python library used for scraping the web content directly) Although, sometimes thisapproach does not work as some websites do not allow their web pages to be scrapped. In that case,some website owners provide access to their website content through the help of APIs. The aggregatoruses these APIs to access their content by sending the API request to a service provider with the queries.Data goes through the pre-processing stage where it is cleansed of any errors and unnecessary results.Here, BS4 does all the cleaning by reducing all the useless HTML code that does not concern the user queryand other unnecessary data. The unnecessary data is removed using simple python string functions andregex for regular expression cleaning for converting data into a JSON format for further processes.Next is the processing stage, the cleansed data is categorized accordingly using the Natural LanguageProcessing algorithms such as Scikit-learn and Naive Bayes theorem for text classification. The final stepsends the data back to the interface which displays the data that the user sees on the screen using thewebsite page (An interface by which the user can access our tools and see the results) which is built byusing the Django framework of python for website development.
4.2 Meta Search Engine
The meta search engine is designed by scraping and using the API available free on internet frommultiplesearch engines such asmetacrawler.com, ask.com, dogpile.com themain reason for selecting these is thatthese are also metasearch engine, and we are building our meta search engine on these search engines.That will make our search engine a “Super Meta Search Engine” as shown in the diagram below
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Figure 3. Overall working flow of text classification

4.3 News Aggregator
The news aggregator is designed by scraping the trusted news sources of Pakistan for now in this projectwe have scraped DAWN News, ARY News, SAMMA News, and BBC News. After collecting all the data usingthe Bayes theorem, we categorized our news.
4.4 Scholar with a Timeline Graph
This feature of the proposed approach built a copy of google scholar by scraping that scholar because fornow, it is not providing any API for that after collecting that data and then cleaning that data in lists, wehave plotted a graph using “matplotlb” library for plotting different types of plots/graphs.
4.5 Text Classification Using Naive Bayes Theorem
Web content classification differs from normal text classification because of its uncontrollable nature. Thenaive Bayes classifier assumes that all the features are unrelated to each other. The presence or absenceof a feature does not influence the presence or absence of any other feature. For implementing the Bayestheorem scikit learn which is the python library used for text classification will help here to build a NaiveBayes model in Python. The dataset used in the proposed project is fetch_20newsgroups from the Scikitlearn library this is the pre-installed data set on which we can train our model. The steps are as follows:

• Importing all the necessary libraries.• Importing the data set and dividing it into train and test data sets.• Vectorizing the data sets and targeted categories (assigning the weights because the machine canonly understand numbers not text. Value is assigned according to the keyword importance)• Training the data through pipelining as shown in the code.• Then predicting the new data(query) to check the accuracy.
The overall working flow of text classification is shown in Figure 3.
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Figure 4. Landing Page of the Content Aggregator Figure 5. Services provided by Proposed platform

4.6 Website Development Phase
Thewebsite of the proposed research project is built by using theDjango framework of python for backenddevelopment of the website, bootstrap for website designing is used because it reduces the code andmakes it easy to build the website in not much time which was very helpful. The languages used for thatare HTML, CSS, JavaScript, and Python.The proposed research project requires some packages that need to be installed for it to work properly.It includes Python for starters. Python is very popular among data scientists because it has a wide rangeof packages that can be used to perform a variety of operations from data wrangling to visualization. It isa great general-purpose programming language and with the help of these powerful packages i.e. NumPy,SciPy, and Matplotlib, it becomes a powerful environment for scientific computing.

Figure 6. News Aggregation Figure 7. Scholarships Aggregation
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5 Results and Discussion
This section shows the results of the proposed approach. It also contains the figures for the interfaces ofthe website.
5.1 Landing Page of the Content Aggregator
In Figure 4, the interface is shown where the user will arrive when visiting the website. It contains Naviga-tional Buttons. We have used bootstrap and Django for designing the website interface.
5.2 Services provided by Proposed platform
Figure 5 shows the services provided by the platform such as News, Metasearch Engine, Books, Scholar-ships, Jobs, Games, Scholarship, and Video Search. Each of these services provides different content thatis aggregated from multiple sources. Clicking/Tapping on a category sends the user to a page where theycan choose from a variety of sources.
5.3 News Aggregation
Figure 6 shows the News aggregation interface. This is the interface provided when a user tries to accessthe new aggregator in which there are multiple channels for getting news and the user can see accordingto his/her demand. Such as ARY News, DAWN News, SAMMA News, and BBC News.
5.4 Scholarships Aggregation

Figure 8. Metasearch Engine Figure 9. Books Aggregation Interface
In Figure 7, the interface belongs to scholarships in which users can get information about scholarshipsfrom different platforms such as ‘Edu-Vision’, ‘Scholar Ship Portal’, ‘Scholarship Positions’, and “we makescholars”.

5.5 Metasearch Engine
Figure 8 shows all about the search engine you can search anything users want, and it will fetch resultsfrom multiple different search engines at one place on the run time, so it is fast, efficient, and up to date.
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5.6 Books Aggregation
Figure 9 shows the page where users can find all the books that user want to download in one place whichis a very powerful service to have. Users will get direct links to download or the link to a website that sellsthe book online.
5.7 Jobs aggregation
The interface belongs to jobs in which you can get information about all the latest jobs in one place fromjobs.pk, job alert.pk, job.com.pk and pakistanjobank.pk is shown in Figure 10.

Figure 10. Jobs Aggregator Interface Figure 11. Video Search Engine
5.8 Video Search Engine
Figure 11 shows the Interface of the Video Search Engine. This is the search engine for searching videosfrom multiple platforms in one place with a very user-friendly environment.

Figure 12. Research Paper-Time Graph Figure 13. Research Paper Search Engine
5.9 Research Paper-Time Graph
The interface of the project provides users the Time Graph of any topic in which any research is conductedfrom start to latest research is shown in Figure 12. Users can see all the research by any professor with
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Figure 14. The Interface of Text Classification
Table 1. Comparison Among Existing Aggregators

Sites NEWS JOBS SCHOLARSHIPS Scholars Games Super Meta Search EngineUse Panda Yes No No No No NoIndeed No Yes Yes No No NoFastweb No No Yes No No NoAsk Yes Yes Yes Yes Yes NoQuestgator Yes Yes Yes Yes Yes Yes

the help of a simple time diagram.
5.10 Research Paper Search Engine
Figure 13 shows the research paper search engine. This is a search engine only specific to research justlike google scholar but with the addition of graphs that help understand it in a much better and easy way.
5.11 Text Classification
Figure 14 shows the interface of the Text classification based on machine learning in which the user canprovide it with any paragraph, and it will guess the category of that paragraph, this part is also used innews to categorize the news.
5.12 Comparison with other platforms
In this section, wewill discuss the results of our proposed solution and compare it with the existing systems.The existing systems are not generally like our content aggregator. We have tried to merge differentoptions for users so that they never miss an important update or information. It has NEWS Aggregator,Scholarships Aggregator, Books Aggregator, and Jobs Aggregator. we have also built a text classifier thatcan identify the topic of any given text. Table 1 presents the comparison of some of the sites that usescraping to aggregate the different available sites
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6 Conclusion
In this paper, a platform named "Questgator" is presented. The proposed content aggregator platform isdesigned for students. By using the proposed platform students can get information regarding news, jobs,scholarships, books, Meta Search Engines, and Research papers that save time and effort. This platform isan initiative in making a stand for making platforms that are distraction-free and help the student and oth-ers in achieving excellence. Moreover, a comparison with an already available aggregator is also providedthat shows the efficiency of the proposed platform. In the future, we will add more and more featuressuch as ‘Text Analysis’, ‘Paraphrasing’, ‘Image Text Converted’, and free and Paid Courses’, for students.
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