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I. Project Aims Specification 

 

The aim of this capstone project is to build a set of automated tools in a platform to 

allow individuals and departments to retrieve pertinent data that can be used in 

improving the processes of sales and marketing, all while reducing the overhead 

required by such tasks. 

 

The analysis phase will consist of (1) determining sales and marketing tasks that can 

be either partially or fully automated, as well as the data they depend on (2) 

determining possible data sources, based on real-life scenarios (3) determining the 

information flow protocols of the data sources, in order to better inform their 

subsequent retrieval in optimized ways (4) determining optimize ways to store & 

retrieve the data based on how they ought to be presented and/or analyzed. 

 

The design phase specifics will depend on the result of the first and final steps of the 

analysis phase, and will be split into 3 categories (1) back end structure design (2) 

database organization design (3) front end design. 

 

The implementation phase will be paralleled with the testing phase through each 

increment, and will focus on backend and database implementations in the first part 

and the implementation of the frontend in the second. 

 

Regarding the societal and ethical implications, the project is able to provide a 

platform that can be used by companies and entrepreneurial individuals alike, the 

latter being entities who do not necessarily possess the means to invest in 
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developing customized, high-budget automation tools that resourceful companies 

can afford. Thus, the platform provides a tech-powered means to help engage in 

equal business opportunities, which highlight a positive societal and ethical 

perspective. 
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II. Project Scope 

 

Project overview: The project of this capstone narrowed the aims that were outlined 

in the previous section into a main use case of automated marketing data retrieval, 

and which is to: 

 

● Automate the retrieval of information about hotels, by using Google 

Hotels as the main data source, and which, in terms of service, will allow the 

user to generate offers for these hotels, which can be considered as 

business-to-business automated marketing lead generation. 

● Automate the retrieval of data about potential clients, by using scraping 

on the Instagram platform as a data source, and which, in terms of service, 

will allow for direct to customer marketing. This dimension can be considered 

as business-to-client automated marketing lead generation. 

 

The name of the platform in the scope of this project is mdata. 

 

A typical use case would be users that operate as digital agencies and that will offer 

services to these establishments, and would be provided with lists of potential clients 

to enhance and assist their marketing efforts. 

Another use case would be for manufacturers of products that can make use of this 

marketing automation platform to quickly obtain a list of potential clients to contact in 

their marketing departments. 
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Market overview: The market for the specific scope of the project’s implementation 

is entities that provide products and services to hotels around the world, but the 

underlying technology is meant to be applied for any sector, as marketing is relevant 

to all industries, and IT-based marketing solutions are valued in billions of dollars. 
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III. S.T.E.E.P.L.E. Analysis 

 

1. Social Dimension 

 

The contribution of the project on social terms is in terms of providing a data-based 

tool that can be accessed by individuals who do not necessarily possess the 

resources of bigger companies to develop a custom-made software solution for 

marketing. Another aspect of the social dimension is in the form of leveraging data 

based on social media to better adapt products and marketing to what the public 

wants. 

 

2. Technological Dimension 

 

The technological aspect of the project benefits a wide array of applications, not only 

in business, which is the focus of the project’s software service, but extends to other 

fields that can make pertinent use of large scale data collection through automated 

means. Also, the porting of the project’s technologies in order to benefit similar 

projects can be rapid considering the modularized structure approach and the open-

source base of the project. 

 

3. Economic Dimension 

 

The project is at the intersection of IT and online marketing, which is a very potent 

economic force as social media ad spending is expected to reach $198 billions 

worldwide (Statista, 2021). The project permits smaller scale companies to join the 
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world of data-based social marketing on better grounds through a service that can be 

made to be affordable upon deployment, and work in unison with other advertising 

frameworks. 

 

4. Environmental Dimension 

 

The environmental dimension is of no direct relation to the software project, as the 

service does not require the manufacturing of products. In terms of the 

environmental impact of computer power required, the project’s structure minimizes 

the computer power use as it is to be deployed in the form of distinct functions that 

can be hosted alongside other projects (through lambda cloud infrastructure), which 

ultimately lessens the computer power spending as it does not require individually 

hosted solutions – which is thus better for indirect environmental impact. 

 

5. Political Dimension 

 

The project has no direct political implications. Although, considering the potential 

interplay between the political dimension and the aspect of global markets and social 

media use, and considering the fact that the project is a marketing software tool that 

can be applied in any context, there might possibly be second-order political 

consideration for the end project user – i.e. in the case where some states have 

implemented stricter advertising or customer data policies in relation to them being 

used by international institutions and companies. Another aspect to consider might 

be the type of marketing campaigns that benefit from the tool, as the promotion of 

political entities is, in terms of data, very similar to product marketing. 
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6. Legal Dimension 

 

The data collection is, at all times, based on public data that can be alternatively 

assessed manually using web browsers and, possibly, authorized APIs. The 

potential use of the data is in line with the terms agreed on by the users on how their 

data ought to be used or analyzed when they post it. The project ought to implement 

limitations on what data sources are accessed, in order to avoid legal transgressions 

(for example, analyzing data from websites that monetize content access, which 

might represent a legal grey ground.) 

 

7. Ethical Dimension 

 

On ethical terms, the aim of the project is to provide leverage for individual 

entrepreneurs or small teams who do not possess the means to develop proprietary 

solutions (unlike bigger companies). In this regard, the ethics of fair business are 

enhanced by the use of the software service provided in the context of the project. 

Additionally, an ethical aspect to consider is data usage. Here too, the aim is to 

detect rising trends for companies to develop pertinent products that are aligned with 

what high numbers of customers dictate in terms of need, which is an important 

aspect of customer value ethics. Regarding data usage, the project respects the 

ethics of data conservation by avoiding permanent data storage, and only making 

use of what is needed in a temporary manner. 
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IV. Feasibility Study 

 

1. Technical Feasibility 

Regarding the technical feasibility dimension, the project is fully implementable using 

technology that currently exists and that is widely used in various web services. The 

technology stack that will be used for this project consists of open-source solutions 

that are maintained by large online communities and are known for their reliability 

and scalability, and that are extensively documented and extended with many user 

libraries available. 

Thus, the technology stack that is to be used for this project is highly dependable 

and constitutes a very well corresponding choice to translate the project’s conceptual 

features into software. 

 

The technology stack consists of : 

● Python, along with additional python libraries, to be used for the data 

collection functions. It is so because Python scripts have proved their worth 

many times for parsing and analysis work as can be seen from the numerous 

resources that can be found online in this regard. 

● Node.js and additional Node.js libraries for the platform’s back end functions, 

as it provides all the technological requirements required in the task with very 

clean syntax and ease of deployment. 

● A combination of JSON files and cloud database for storing the platform’s 

data, so as to simulate a real-world scenario for the platform in the 

deployment phase without the hassle of more classical DB approaches such 
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as MySQL, which can be unnecessarily lengthy to configure and use 

considering the scope of this project. 

● A Javascript-powered reactive framework for the front-end. 

 

Regarding the technical expertise for the project, I am familiar with most of the 

technologies to be used as I have previously used them in class projects or in 

personal projects while trying to learn them. The additional skills required will be 

acquired by consulting various open-source documentations and online tutorials 

about the relevant technologies. 

 

I believe the development schedule required by this capstone project up until the 

final deliverable is enough time to produce a working software product that 

encapsulates all the core features required by the project’s concept. 

2. Economic Feasibility 

Considering that the technology stack fully consists of open-source solutions that are 

freely available to everyone, the economic aspect of the project can be considered 

as fully feasible without further cost analysis breakdown in this case. 

From the user’s end, the service can eventually be provided in the form of a paid 

membership to access the platform’s data, but the matter falls out of the current 

project scopê. 

3. Operational Feasibility 

The solution of the problem addressed by this project can be of high interest to many 

entrepreneurial individuals and small scaled teams who do not necessarily possess 

the technical teams to address innovative, data-based marketing aspects of projects. 

The operational aspect is feasible as the problems addressed by this project 
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constitute problems that are already relevant but are being solved using manual 

means, such as manually looking up keywords and trends on various platforms in 

order to make informed marketing decisions. The adaptability aspect is highlighted in 

the project by presenting a platform that is easily accessible and with minimal 

configuration in order to not alienate non-technical users (and who are the core user 

base targeted by the software project – namely users whose focus in terms of skills 

are marketing, sales and social media promotion rather than programming). 

4. Temporal Feasibility 

The time scope of the project development will allow for enough time to produce a 

working software solution that addresses the main aspects of the project’s core 

conceptual features, as the project can be broken down into four main steps (i) 

Prototype functions & Research (ii) Back-end and DB Design + Implementation (iii) 

Front-end Design + Implementation (iv) Final Review, each step being approximated 

to take between one and two weeks maximum. These estimated times take into 

consideration potential constraints on development times that can come along the 

semester by restricting the project implementation time estimates to the core 

features only, leaving secondary features such as experimental data analysis 

functions or visual enhancements as optional features if time allows. 

 

  



13 

V. Project Management 

 The following time table was used to organize and track the project’s progress 

through its multiple phases. 

 

Weeks Project Tasks 

Week 1 Surveying technologies and use cases 

Week 2 Prototype core functions to determine technologies and 

libraries to combine 

Week 3 Feature’s structure breakdown and Backend 

architecture 

Week 4 Implementation of data parsing modules and generating 

test data 

Frontend architecture 

Week 5 User platform backend implementation and test 

Week 6 User platform frontend implementation and test 

Week 7 Compilation of backend and frontend for release, 

deployment and debugging 

Week 8 Final tests & review 
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VI. Requirements Specification 

1. Functional Requirements for the User 

 

Functional 
Requirement 
Index 

Functional Requirement Description 

1 The user shall be able to authenticate into an account 

2 The user shall be able to see & interact with home platform 
screen 

3 The user shall be able to get a list of available data sources 

4 The user shall be able to access latest data updates during 
platform usage 

5 The user shall be able to retrieve each available data set from 
sources 

6 The user shall be able to navigate through retrieved data by 
category 

 

2. Functional Requirements for the Automation 

 

Functional 
Requirement 
Index 

Functional Requirement Description 

1 The data scraping automation shall access the data sources 
without human interaction 

2 The data scraping automation shall adapt to the structure of 
different data sources 

3 The data scraping automation shall retrieve the right data from 
websites 

4 The data scraping automation shall process the retrieved data 
into the right format 

5 The data scraping automation shall store the retrieved data in 
the cloud database 
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3. Non-Functional Requirements 

 

● Availability 

The application platform shall be accessible and available at all times. Up time 

should be guaranteed through alternative server distribution. 

● Ethics 

The application shall respect the ethics of private data by scraping and offering 

access to public data only, and protecting sensitive information. 

● Maintainability 

The application shall be regularly updated to eliminate bugs and improve features as 

often as possible. 

● Performance 

The application should have high performance both in its user platforms and data 

scraping backend, by taking advantage of server cloud distribution and process 

parallelization as much as possible. 

● Security 

The application platform shall ensure that data is safe from unauthorized access by 

enforcing authentication through security rules.  

● Usability 

The application platform and all its features shall be easy to use and necessitate as 

little user adaptation time as possible. 
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VII. Software Design 

1. Use Case Diagram 

 

The Use Case Diagram displays the interaction of the user with the 

application's user platform, and shows various functions that are required for the 

user to access the marketing data that is retrieved and stored inside the database. 

 

 

Figure 1: Use Case Diagram of the application’s user  
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2. Sequence Diagram 

 

The Sequence Diagram represents the main interaction sequence of the 

application. The sequences require the execution of functions at all levels of the 

project's structure, and also takes in consideration the update factor as user action 

ought to trigger update checks on the side of the backend in order to ensure the 

pertinence of the retrieved data at the time it is requested (i.e. in case new data has 

been added to listings since the last database write operation). 

 

 

Figure 2: The Sequence Diagram displays the sequence flow of the user’s 

interaction with the application platform 
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3. Class Diagram 

 

Multiple classes are needed for the project and are described in this section. 

The classes can be frontend components (AuthComponent and MainComponent), 

database storage entities (marketingData and User) as well as a backend class 

(DataScraper) 

 

 

Figure 3: The Class Diagram shows details of different classes implemented in the 

application 
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VIII. Technology Stack 

This section describes the technologies that powered the project. 

 

Node.js 

Usage Description: Node.js was used as the core language for both the platform’s 

backend and frontend features. It was used along numerous user libraries that 

allowed for the project’s implementation to be improved in terms of pace and 

accessibility, as the language has one of the biggest online communities that are 

able to provide the necessary explanations throughout the project’s developments. 

 

 

VUE JS 

Usage Description: Vue is a front-end framework built on Node.js and which allows 

for the implementation of a modularized front-end in a very well-organized manner, 

considering its highly efficient 3-dimensional split between the visual, data and 

functional elements of the frontend, without adding unnecessary complexity into the 
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tasks. 

 

Vuetify 

Usage Description: Vuetify was used on top of VUE to lessen implementation time 

as it removes the need to write customized code for each element by packaging the 

frontend functionalities that are most frequently found in user applications, such as 

stylized text inputs, reactive buttons and listed elements to name a few. 

 

 

Python 

Usage Description: Python was used in numerous aspects of data scraping and also 

to process the retrieved data, as its syntax makes it faster to implement functions 

that either collect data (API querying, HTML parsing, etc. through specific user 

libraries) or process retrieved data before storing it (i.e. filtering duplicates, storing in 
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database). 

 

 

Selenium / Puppeteer 

Usage Description: Selenium (or, alternatively, puppeteer for node.js) is an 

automated web browser control interface that can be used under both Node.js & 

Python (through user libraries). It was used to automate data retrieval by analysing 

the retrieved web pages and extracting (then formatting) pertinent data. 

 

 

BeautifulSoup 

Usage Description: BeautifulSoup is a python library that was used to complement 

selenium’s functionalities in terms of data scraping, as both technologies are highly 

efficient and different in terms of syntax and use cases. The main difference lies in 

the fact that BeautifulSoup is more optimized for static pages whereas Selenium is 

the preferred option for reactive pages where important elements are dynamically 

loaded and not displayed at the initial page load. 
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Google Firebase 

Usage Description: Google Firebase is a set of cloud features provided by Google, 

namely a distributed cloud database (Firestore) and complimentary authentication 

abilities. It also provides interfaces to other cloud services such as file hosting and 

lambda functions, and does so in a well-organized interface that simplifies 

accessibility to all cloud tools needed by an application project. 

 

 

Google Cloud Functions 

Usage Description: Cloud functions is a technology that allows to write lambda 

functions that decentralize the backend and split it into independent functions, which 

makes accessibility, readability and code updates much more easier and organized. 

The cloud functions can be written using multiple options in terms of language - here, 

Node.js was used.  
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IX. Technical Overview 

 

Below are 5 technical definitions and concepts that are relevant to the scope of the 

project. 

All technical definitions in this section are from Wikipedia, and ought to provide the 

reader with a better perspective regarding what the tools developed in this project 

are trying to accomplish in terms of automation and business value. 

 

1. Web Crawler: “A Web crawler, sometimes called a spider or spider bot and 

often shortened to crawler, is an Internet bot that systematically browses the 

World Wide Web… [Applications] use Web crawling or spidering software to 

update their web content or indices of other sites' web content”. (Wikipedia, 

2021) 

2. Data scraping: “Data scraping is a technique where a computer program 

extracts data from human-readable output coming from another program. 

Normally, data transfer between programs is accomplished using data 

structures suited for automated processing by computers, not people. Such 

interchange formats and protocols are typically rigidly structured, well-

documented, easily parsed, and minimize ambiguity. Very often, these 

transmissions are not human-readable at all. Thus, the key element that 

distinguishes data scraping from regular parsing is that the output being 

scraped is intended for display to an end-user, rather than as an input to 

another program”. (Wikipedia, 2021) 

3. Data driven marketing: “Data driven marketing is a process by which 

marketers gain insights and trends based on in-depth analysis informed by 
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numbers. Data-driven marketing refers to strategies built on insights pulled 

from the analysis of big data, collected through consumer interactions and 

engagements, to form predictions about future behaviours. This involves 

understanding data already present, data that can be acquired, and how to 

organize, analyze, and apply that data to better marketing efforts”. (Wikipedia, 

2021) 

4. Lead generation: “In marketing, lead generation is the initiation of consumer 

interest or enquiry into products or services of a business. Leads can be 

created for purposes such as list building, e-newsletter list acquisition or for 

sales leads. The methods for generating leads typically fall under the umbrella 

of advertising”. (Wikipedia, 2021) 

5. Data as a service: “In computing, data as a service, or DaaS, is enabled by 

software as a service (SaaS). Like all "as a service" (aaS) technology, DaaS 

builds on the concept that its data product can be provided to the user on 

demand, regardless of geographic or organizational separation between 

provider and consumer. Service-oriented architecture (SOA), and the 

widespread use of API, has rendered the platform on which the data resides 

as irrelevant”. (Wikipedia, 2021) 
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X. Architecture 

The application is structured into 4 parts. 

 

Figure 4: The structure of the automated marketing data retrieval project 

 

A. Data Scraping Backend 

The purpose of this backend is to collect the marketing data in an automated manner 

through the use of web scraping functions and by organizing the storing of retrieved 

data into the database. 

 

B. Distributed Database 

The distributed database is a cloud hosted noSQL DB which hosts both the data that 

is provided to the application user and user credentials that are used to access the 
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service, namely authentication credits, profile information, membership data, etc. 

 

C. Platform Backend 

The platform backend is a set of distributed cloud functions that are queried by the 

platform’s frontend, and is responsible for organizing and serving the right data after 

it is queried. 

 

D. Platform Frontend 

The platform frontend is the main interaction interface at the level of the user, and is 

used to navigate and access the data. 
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XI. Implementation & Technical Details 

 

This section goes into the details of the implementation and contains the core 

research accomplished in the context of this capstone. 

1. Data Scraping 

As automated data retrieval is the main focus of the project, various 

approaches to automating the retrieval of data through scraping and post-scraping 

analysis were assessed. 

The selection criteria for which approach (or combinations of approaches) to 

use for a given data source (website) depends on a case-to-case basis. The main 

methods are listed and described in terms of technical details in relation to the core 

interest of the project (marketing data) in this subsection. 

 

1.1 API Requests & Processing 

The most direct data scraping method is to make use of APIs that are provided by 

websites such as social networks. A typical example in the context of the project 

would be to apply for API access and use the received credentials to collect data that 

will be eventually processed and served to the end user. 

 

1.2 DOM Analysis & Crawling 

This data scraping method consists of analysing the website’s structure by 

inspecting the code of the served web page, either by loading it statically (i.e. by 

requesting the page and navigating its elements using Python’s BeautifulSoup 

library) or dynamically (by using Selenium to automate loading pages inside an 

actual web browser and observe for new changes in the structure) in order to identify 
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patterns. Patterns in this regard can be in various forms. A typical approach is to 

identify elements with similar styling. For instance, all prices listed on a hotels page 

will have the same formatting, and thus share similar CSS classes. By identifying the 

CSS class of prices, we can retrieve all elements that use the CSS class in question 

and categorize this retrieved data as price values. 

Once patterns are identified, the scraping process consists of retrieving elements 

based on matching patterns and into lists and objects that will be eventually exported 

under the JSON format, or saved directly into the platform’s database. 

 

The implementation details of this method in the project concern the scraping of data 

from Google Hotels, by using as input only the city from which the data needs to be 

scraped from, as described in the following: 

A. The data source is a website listing with the following interface. 

 

Figure 5: The Google Hotels website which lists available hotels by city, and which is 
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the main data source in this project’s implementation 

 

B. By inspecting the HTML elements of the web page using the browser Inspect 

Tools, we are able to determine patterns that are identified in CSS class tags, 

as well as other proprietary HTML tags. 

 

Figure 6: Inspecting the Google Hotels HTML code using the browser’s Inspection 

Tools in order to identify patterns in its structure 

 

C. The following code is the implementation of the scripts that extract data from 

the first listing page (listing of hotels) by making use of the HTML tags that 

were identified through manual analysis. It does so by initially loading the 

identified URL of the listings after adding a city name from which the hotels 

data need to be retrieved (then encoding to the URL format before it is loaded 

by the automated browser library). The Node.js libraries used here are 

puppeteer, which is a better Node.Js alternative to Selenium libraries in terms 

of ease of use, and Cheerio, which is the Node.js alternative to Python’s 

BeautifulSoup, and is used to navigate the elements retrieved from 
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dynamically loading the web page in a controlled web browser. Details of 

operations are described in the code comments. 

 

Figure 7: The implementation of the retrieveHotels() functions, which extracts the 

links of individual hotels from a singular page of Google Hotels based on CSS styling 

tags identified during the previous analysis 

 

D. The following code snippet consists of navigating through the different pages 

and executing the functions described in the previous step in order to retrieve 

URLs of hotels from the listing pages. Details of operations are described in 
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the code comments. 

 

Figure 8: The implementation of page scrolling that allows to automatically go 

through different pages of result in order to scrape links to hotels details 

 

E. The following code snippets describe the scraping of data from each hotel 

page retrieved in the 2 previous steps. Details of operations are described in 

the code comments. Note: The process can be made concurrent up to an 

extent by running the same code in parallel for different hotels. However, anti-
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spam measures might halt the parallel process if not efficiently done, and is 

thus only demonstrated in part in this regard. 

 

Figure 9.a: The implementation of the scrapeHotels() function, which extracts the 

details that are available in an individual hotel page 
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Figure 9.b: The second part of the implementation of the scrapeHotels() function. 
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Figure 9.c: The third part of the implementation of the scrapeHotels() function. 

 

F. The following code snippet displays the creation of an object that stores all the 

data retrieved for each hotel. The object is then ready for export. The format 

of use is JSON, as it mimics the javascript object. However, for readability 

purposes, it is exported under the CSV format which can be loaded in 

spreadsheet applications. It should be noted that the object format is directly 

suitable for storage in our DB technology of choice (Google Firebase). 
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Figure 10: The implementation of data processing in order to format it properly for 

both database storage (and optionally to export in a readable format such as a CSV 

spreadsheet). 

 

G. Here is the output data, which is used as a control test case, by querying the 

scraping of hotels from the city of Essaouira for example. As can be seen, the 

data format is exactly as desired. 
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Figure 11: The retrieved marketing data exported in a spreadsheet format (CSV), 

which is shown here to display the validity of the scraper’s functions. 

 

1.3 HAR Inspection 

 

“The HTTP Archive format, or HAR, is a JSON-formatted archive file format for 

logging of a web browser's interaction with a site. The common extension for these 

files is .har. The specification for the HTTP Archive (HAR) format defines an archival 

format for HTTP transactions that can be used by a web browser to export detailed 

performance data about web pages it loads” (Wikipedia, 2021). 

 

An approach that was determined in the course of this project was to automate the 

access to a given website through Selenium for instance, and save the HAR log file, 

which is then manually analysed to identify patterns in data, and subsequently write 

scripts to automate the extraction of pertinent data from these files. 

When a website loads, it typically requests data from a server through a mixture of 

public and authentication-requiring APIs. Although analysing HAR files (which are 
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heavy in size as they store all the logs) can be less optimized than for instance 

reverse engineering the access to these APIs to mimic authorization signatures and 

extract what is needed, the approach of HAR analysis can be useful in (i) avoiding 

the necessity to analyze and duplicate authorization tokens in each scenario, as the 

use of browser drivers lessens the work in this dimension (ii) future upgrades of the 

project once the analysis is automated through the use of pattern-seeking AIs, in 

which case automating the analysis of full logs with as little human interaction as 

possible will be more efficient than manual analysis of each case. 

 

The implementation details of this method in the project concern the scraping of data 

from Instagram profiles. The aim here was to retrieve a list of potential clients’ 

instagram profile that can be directly contacted by the platform’s user for marketing, 

by retrieving follower information of public pages such as competitor hotels. 

The implementation of this part was done in Python, as shown in the following:
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Figure 12: The implementation of scraping by using Instagram as a source, using 

Python alongside different user libraries, which is used to potentially augment 

previously obtained data. 

 

The result is an object stored in JSON files, with 3 fields - username, profile name, 

and photo URL. 
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2. Database 

The DB used in this project is Google Firebase, and more specifically Firestore. The 

writing and reading operations were all done through the proprietary Firebase 

libraries in Node.js. Details of implementations in this regard are shown in the 

following. 

 

2.1 Authentication & Users 

The firebase node.js library provides one-line operations for the creation and 

authentication of users: 

firebase.auth().createUserWithEmailAndPassword(email, password) 

firebase.auth().signInWithEmailAndPassword(email, password) 

(Firebase, 2021) 

 

2.2 Security Rules 

Security rules are easily defined in Firebase in one-line operations that determine 

who is allowed to access data. For instance, the core data of the project cannot be 

accessed by users that do not provide authentication authorization, as follows 

(Firebase, 2021). 

service cloud.firestore { 

  match /databases/{database}/documents { 

    match /{document=**} { 

      allow read, write: if request.auth != null; 

    } 

  } 

} 
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It should be mentioned that the Firebase security rules are especially useful in the 

scenario where the service of this project becomes in the form of a paid 

membership, as security rules provide a safe way to check who has paid for a 

membership and who has not. 

 

2.3 Format 

The use of Firestore does not require extra formatting, as data is sent using the 

firebase library as normal javascript objects. 

 

3. User Platform 

 

The user platform consists of data serving functions which are handled by Firebase, 

cloud functions that can be triggered in specific instances (such as cloud functions to 

automate the updating of scraped data), and frontend which queries the data from 

Firebase and displays it to the user. 

Data serving is handled by the firebase library in one-line document or collection 

(collections consist of sets of documents, which can contain collections in 

themselves, and so forth) operations. 

 

The frontend is implemented using the Node.js library VUE, which was augmented 

with Vuetify for a faster implementation of the visual elements. 

The demo screenshots of the frontend are the following: 
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Figure 13.a: The user platform displaying the marketing data retrieved by the scraper 

based on the user’s request 
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Figure 13.b: The user platform displaying the marketing data retrieved by the scraper 

organized by different fields 

 

Figure 13.c: The user platform displaying the marketing data retrieved by the 

scraper, in an alternative organization of data fields 
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XII. Future Developments 

The application can be augmented in a multitude of ways, namely the following 

points: 

● Automated parsing using new developments in AI: The current scraping 

model requires the use of specific scripts that are tailored to access the data 

presented in selective website sources. By making use of new langage 

models (i.e., the "GPT-3") that can either fully or partly automate the process, 

the service would allow for more automated data retrieval that can be 

pertinent to the client. 

● Client-specified data sources as a premium: An additional premium model, 

and which can be optionally coupled with the previous point, is to provide the 

client with the possibility to determine custom data source depending on what 

the user’s specific industry needs. 

● Automated server jobs (i.e., CRON jobs) to schedule data collection in a 

distributed manner: The current implementation requires manual triggering of 

the script to crawl and scrape data from the web. By scheduling CRON jobs, 

and doing so in multiple server entities, the service would be able to update 

the collected data in a more frequent manner. 

● Data augmentation through collaboration: By potentially collaborating with 

advertising services, either through APIs or the creation of joint services, the 

provided service can be of higher quality through automating the creation of 

ads based on the marketing data gathered by the service of this project. 
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XIII. Conclusions 

To conclude, it can be said scraping and automation technologies are very powerful 

tools for both new and well-established companies in terms of marketing, 

considering that they are able to provide high value data, not only in minimal timing, 

but also in a form that is easily accessible to marketing departments, as it provides 

grounds for comparison between potential leads in a visual format that is easily to 

operate on. 

While working on this project, I have researched and learned many aspects of data-

based marketing, whether on the side of technology and implementation or in terms 

of business concepts. I have a better assessment of what the realities of the market 

require in terms of tools in order to achieve concrete results in the generation of 

business leads and marketing campaigns. 

I also have put into application numerous theoretical aspects that I have learned in 

the context of different Computer Science classes, as the project required employing 

various aspects of design and development. Working on the project has also helped 

me survey multiple technological options and compare them based on what the 

project requires, as efficiency in development time is a direct result of a good 

research and selection process. 

The future developments and real-life application of this project have high potential, 

as the project can be transformed into a paid automated marketing data retrieval 

service. 
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