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Introduction
This report was developed to give an understanding of big data, how it works, which characteristics need to be mentioned, and some advice for the implementation of Big Data in small companies. At the start of the report, a definition of big data will be explained, and this definition was based on different resources as, at the moment does not exist a specific definition. In the same port of the report, the three Vs are introduced as these are very important in Big Data. 
The following part of the report will explain the data collection. First, starting with the meaning that data collection has in Big Data. Then some methods will be introduced, and following it, the challenges of data collection will be listed and explained briefly. Finally, to end this section, some steps to avoid these challenges will be listed with the objective of developing a proper collection method.
The next part will explain the data forms that can be used with big data. Then, the next section of the report will speak about what Big Data is supposed for small companies, the advantages of implementing Big Data, and some tools that can be used for this.  
Data analytics has a critical significance on Big Data; that is why this report will include a part that will proportionate an overview of this concept. In the next part, Big data technologies will be defined. Then, some of the most used technologies will be listed. Finally, a brief opinion of which one can fit Preston Food and reasoning of this election will be proportionated. 
In as next aspect data warehouse will be defined, and some benefits of using it will be explained. In the last part, an analysis of the Preston food data will be proportionated.
Big Data definition.
There does not exist unanimity about Big Data definition, although there is some consensus on the disruptive power of big data and the need for its capture, storage, and analysis. This is because there are so many different articles, papers and studies; So for this report, some of these will be selected as Big Data definitions. As well there are different aspect where all the definition agrees and with constant aspect to nail the essence of Big Data: exponential growth in the creation of large volumes of data, origin or sources of data and the need to capture, storage and analysis to achieve the most significant benefit for organisations and companies along with the opportunities they offer and the risks of non-adoption. 
One of the definitions was stipulated in a report from McKinsey Global Institute in 2011. Big Data was defined as “datasets whose size is beyond the ability of typical database software tools to capture, store, manage, and analyse.”[1] In the same report, the authors clarify that this definition is open to changes and is not a fixed definition as at the time of speaking of the size that is required to be recognised as Big Data. This definition also depends on the industry, the software and the tools used to manage a dataset. 
Another definition that is important to consider is the one proportionated by the Gartner Glossary “Big data is high-volume, high-velocity and high-variety information assets that demand cost-effective, innovative forms of information processing enable enhanced insight, decision making, and process automation. “[2] In this definition, Gartner introduces the 3 Vs of Big data volume, which refers to the quantity, velocity, which refers to the creation and utility speed, and variety, referred to the different data sources.
After proceeding with other terminology, these three characteristics need to be explained in the first instance.
· Volume.
Companies nowadays are exposed to managing a massive volume of data. This data cannot be calculated on a base of terabytes; now, the more exact term would be petabytes of zettabytes. In the year 2000, in the world, 800.000 petabytes were stored. Only Twitter generates more than nine terabytes per day, Facebook more than 10 TB and other companies generate terabytes per hour. Based on the data is normal to assume that companies nowadays are confronting colossal data volume. However, not all companies are ready to manage this volume even if the technology to analyse all or part of this data exists. This results in a data volume ascending exponentially, but its analysis is not. 

· Velocity
In this aspect is necessary to take into consideration some essential characteristics such as data velocity or the increment of data flow and the frequency with which the databases are updated at the organisations. These characteristics require that the processing and further analysis be done in real-time to make better decisions based on the information.  
This characteristic goes together with the other two (volume and variety), and the velocity, instead of being referred to as the velocity of growing the storage, is more related to the velocity of the dataflow that is in constant movement, making it impossible to analyse them by traditional systems.

· Variety
The sources of the data can be of different types. The data are divided into structured, unstructured and semi-structured (these will be explained later on), and at the time of analysis them together, new techniques are needed. An example of a Big Data source is the Web, which proportionate confusing data as each browser send different data, and the users can use different software versions.
Based on these three characteristics, it is possible to assume the risks caused by no-adoption of Big Data are significant, based on:
· The considerable volume of information can cause confusion that prevents seeing the opportunities or the threats inside or outside of a company making it less competitive
· The velocity and the constant data flow in real-time can affect the sales and, at the time of proportionating a good customer service.
· The variety and complexity of data may violate specific data security and data privacy regulations.
Data Collection process
After introducing Big Data, the data collection process needs to be introduced. Firstly, Data collection collects data used in business to develop a proper decision-making process, strategic planning and research. This data will provide the information necessary for analysing business performance and predicting future tendencies and scenarios. Different sources conduct the data collection process in business as the IT system of the companies collects the data of customers, employees, transactions, surveys and social media tracking for the customer feedback about any product.
Depending on the application type, the needed data can be gathered using different methods and sources. Nevertheless, there are some methods which ones are the most commonly used:
· Automated information assortment functions engineered into business applications, websites and mobile apps
· Monitoring social media, discussion forums, reviews sites and blogs.
· It uses a survey that can be accessed online or done manually in person or through other resources such as phone or email.
· By doing a research study and observing the members of this one.
· By interviews of groups or individuals.
However, the data collection has some challenges that can affect the process:
· Data quality. The data collected is primary data, which can include some incongruence and errors. The data collection methods are developed with this in mind, but they are not perfect, which means that these methods are not fail-safe in some cases.
· Locating appropriate data. As usual, the data volume and resources have much variety, so collecting the data for analysis can be a challenge for the data scientist of a company.
· Decide which data to collect. The process of collecting data needs to be of specific information. If there is no decision about the data required to collect, the process is open to include that are not needed, delaying the process. Nevertheless, at the same time, this data can not leave outside the process essential data because this will affect the analysis result. 
So, to avoid these challenges, an article from TechTarget [3] proposes some steps to follow at the time of developing a data collection process:
1. Identify a business or research issue that needs to be addressed and set goals for the project.
2. Gather data requirements to answer the business question or deliver the research information.
3. Identify the data sets that can provide the desired information.
4. Set a plan for collecting the data, including the collection methods used.
5. Collect the available data and begin working to prepare it for analysis.

Data forms. 
On Big Data is possible to find different data forms; as previously mentioned, these are divided into three types. At the start used to be two structured and unstructured, but with the inclusion of new technologies, another was introduced, the semi-structured data.
· Structured data. Most traditional data sources are from structured data; this data has a specific format and has fixed fields. This data is generally used on relational databases, which are precisely detailed. The structured data comprises pieces of information that are known in advance, come with a defined data format, and are produced in a specific order. Examples of these data are the data located inside the relational databases, spreadsheets, and files.
· Semi-structured data. This form of data has a logical flow and may have a defined format, but this data is not easy to understand by the user. This kind of data does not have a fixed format, but it contains labels that let split the data. The lecture on this data also requires the use of complex rules that specify how to proceed after the lecture on each information piece. Examples of this data are the tag text of XML and HTML.
· Non-structured data. This form of data has no predefined types. This data is typically stored as documents or objects without defined structure. For example, around 80% of the data from a company is not stored inside the rational databases or data files; instead, the data is split around the organisation; this data is known as non-structured data. Some examples of these data are audio files, video files, emails, articles, and messages from WhatsApp or similar applications. 
Big data in small business.
Once the data collection process, data forms and Big Data were explained, the main question is how this could affect Preston Foods, a small firm. In this part of the report, the answer to this question will be exposed.
The first thought that small businesses have when they hear about Big Data is that they do not have enough data volume to implement Big Data into their business, but this is so far from reality as nowadays, small business needs Big Data to the same extent as large companies. Big Data can proportionate an improvement the efficiency, which results in more profit for the company. 
One of the reasons small companies reject adopting Big Data to their business is the cost of this process. However, nowadays, with technological evolution, there are some solutions and tools available for small businesses with small budgets. 
Some of the benefits of implementing Big Data in small businesses are:
· Reduces costs.
Small businesses must be efficient in order to cut costs. Small businesses can use big data to get the information they need to identify inefficiencies in their operations and, as a result, resolve them.
· Rise in sales and income of the company.
Big data enables small businesses to gain valuable insight into their customers’ beliefs and shopping preferences. Businesses can use this data to understand better how to tailor their products and services to give customers exactly what they want, resulting in more sales.
· Help to decide the price.
In terms of growth, small businesses need to be competitive with prices and services compared with other businesses. In this aspect, Big Data can help this business by proportionating enough information to decide the price of goods and services to compete with other similar organisations. 
· Increment the decision-making skill.
Whit the joining of social media and Big Data, social media mining was created, which helps businesses collect and analyse data from users of these. Analysing this data can help develop marketing campaigns for a specific range of people.
 
With the implementation of Big Data in the companies, there are some examples of tools that can be implemented for small businesses:

· Data Integration.
Typically small companies have their data desegregated in different places, and this tool permits to integrate of multiple data sources into one location
· Data preparation.
The truth is that many small businesses spend more time cleaning data than analysing it. Data preparation tools can turn this around, allowing businesses to concentrate on analytics rather than preparation. In addition, these tools relieve business users of the burden of reformatting, correcting, and combining data sets.
· Data quality.
As previously mentioned, data quality is a challenge that small companies can confront at the time of implementing data collection methods, to solve these tools are a good option. These tools can undertake data deduplication, validation, and standardisation to guarantee that the information available to small businesses is correct, complete, and consistent. Most importantly, these tools deliver relevant and trustworthy information.
· Data governance.
These tools help increase the quality of the data collected and the understanding of this one. Whit the use of these tools’ companies can understand the value of their data faster than with other standard methods.
Data analytics.
After the data collection process, the next step is to analyse this data. At this point is where big data analytics needs to be mentioned. Big Data analytics can be defined as the analytic techniques applied to sets of data volume. In resume, this is the combination of analytics and Big Data. The analytics helps discover the data that had changed in the company to know how to react; Big Data instead had to help to convert into opportunities the challenges produced because of the increasing Big Data. Analytics is the best way to discover new customer segments, identify the best suppliers, partner best suppliers, associate products by affinity, and understand sales by seasonality.
The technique of studying enormous amounts of data of various types to reveal hidden patterns, unknown relationships, and other important information is known as big data analytics. Such information can provide a company with a competitive advantage over its competitors and bring commercial benefits such as more efficient marketing and improved revenue.
Some of the tools used for Big Data analytics are:
· Advanced queries using SQL
· Visualisation of data.
· Data mining, text mining, web mining, and social mining are all forms of data mining.
· Analytics and predictive modelling
· Optimisation.
· Sensitisation.
· Scorecards and dashboards
Big Data Technologies.
This part of the report will be focused on introducing some of the technologies available outside of Big Data that can be used for the aggregation, manipulation, management and analysation of this data. However there is a vast range of technologies, but in this report, we will be focused on the ones that can be implemented on Preston Foods.
1. SAS.
SAS transforms data into insights that help influence decision-making and provides a new perspective on small, medium, or large businesses. Many of the same difficulties confront small and midsize businesses (SMBs) as large corporations. SAS’ simple analytics, automated forecasting, and data mining empower firms with limited resources to accomplish more with fewer resources. The result of this analytics helps the company to confront challenges which helps the company to grow and compete with other organisations. SAS’ message to SMBs is straightforward: “Identify what works. Repair what is broken. Furthermore, look for fresh opportunities.”
Another characteristic of SAS is SAS High-Performance Risk, a tool to streamline risk calculations, helping to answer complex questions in areas including market risk, counterparty risk, liquidity risk management, credit risk, stress testing, and scenario analysis.

2. Alteryx.
Alteryx blends internal data from companies with publicly available information to help companies to make smarter business decisions. Using these insights, companies can create graphs, stories, and interactive displays from the dashboard. It also has collaboration options that help to improve the group work.
In addition to company data, Alteryx may provide department-specific data such as marketing, sales, operations, and customer analytics. The platform covers retail, food and beverage, media and entertainment, financial services, manufacturing, consumer packaged goods, healthcare, and pharmaceuticals.

3. Google BigQuery.
Google BigQuery is a tool from Google whose aim is to make simple the Big Data analysis, computation and scalability, using an easy and accessible system via a standard or REST user interface and employing SQL-like queries; it is a Big Data analytics tool that uses a columnar data structure, which means that specific data query, will load the data of the desired column instead of the whole table.
An advantage this tool offers is a different price plan. The payment is made depending on the services used; also, BigQuery supports many terabytes, making it possible to exceed the limits.

 Based on these examples, the recommendation for the company is that any of these technologies can work properly to help the company grow and have better management of the data. As the company Preston Foods is not significant, the most suitable option would be Google BigQuery as it can proportionate some tools that can help in future growth. Furthermore, it is possible to take the data to some google platforms like YouTube, Google Ads, Google Marketing, etc., which can proportionate more visibility to the company. Another good characteristic is that the service payment will be based on the amount of this one that was used. Hereafter some advantages will be estipulate:
· Easy to set it up.
· Easy to use
· Scale based on the company’s requirements
· Makes easy the management of the data and the presentation of this one.
· Proportionate strong security to protect the data of the company.
· Proportionate competitive prices. 
Data Warehouse
A data warehouse can be defined as a data management system designed to facilitate and assist business intelligence (BI) operations, particularly analytics. Data warehouses are purely meant for query and analysis, and they frequently hold vast volumes of historical data. Furthermore, a data warehouse’s data is often generated from a variety of sources, such as application log files and transaction programmes.
The Data warehouse is able to concentrate a considerable data volume from different fonts. Its analytical skills enable firms to gain significant business insights from their data in order to make better decisions. Finally, it accumulates a historical record that data scientists and business analysts may rely on. A data warehouse might be regarded as an organisation’s “single source of truth” because of these features.
According to Oracle [5], a data warehouse may include these elements:
· A relational database to store and manage data
· An extraction, loading, and transformation (ELT) solution for preparing the data for analysis
· Statistical analysis, reporting, and data mining capabilities
· Client analysis tools for visualising and presenting data to business users
· Other, more sophisticated analytical applications that generate actionable information by applying data science and artificial intelligence (AI) algorithms or graph and spatial features that enable more kinds of analysis of data at scale
Implement a data warehouse has some benefits, which are:
· Focused on a subject. Data warehouses can analyse the data of a specific area.
· Integration. As on Big Data, the data came from different places and resources; with the implementation of a data warehouse, the concentration of this data in one place is possible.
· Reliability. Reliability means that the data located inside the data warehouse is protected and secure and will not be corrupted.
· Scalability. Over time, the business can increase its size or the data flow, and the data warehouse can be adapted to it without any problem.
Study of the data proportionated by Preston foods.
For this case, Preston foods have proportionated two CSV files, preston_sales and prestonUS_food_stores.
In the case of the first file, once the file was analysed, it was found that the data kept the transactions of different branches of Preston foods. However, all the data is stored in one file, which does not comply with the normalisation standardisation. This data should be divided into different tables, one for the branch that will keep the city where the branch is located. Then another table for the product that will keep the product's name and the rating. Another table with the invoice where the invoice ID will be related to the product ID and Branch ID, then the quantity of the product, the unit price, tax, quantity, total, date, time, payment method and the cogs. Finally, a table where the total gross margin and the gross income will be located and related to the branch ID to make possible the calculation of the total gross for each branch.
In the case of the second file (Figure 3), the table shown has many repetitive arguments, which means that it is not normalised. To normalise this data table is necessary to create a table where the city and the state will be located with an ID number. Then the table will keep the city's ID, and it will be related to the table of the different branches. Finally, all the redundant data needs to be eliminated, giving the table a cleaner view(Figure 2). (Figure 1)
Conclusion.
Big Data is becoming more famous, and with the new technologies, its implementation of it is becoming more suitable for all the companies, indifferently of the company size. So, this report aims to explain and introduce Big Data to small companies as these ones are not so familiar with Big Data and have the idea that implementing data is unnecessary for their company and is very expensive.
To change this point of view, this report explains the benefits that Big Data can have on small businesses: reducing costs, rising sales and income of the company, helping to decide the best competitive price, etc. On the other hand, with the evolution of the technologies, the implementation of Big Data is getting easier a more affordable, so in this report, some of the best technologies for Big Data were explained. However, there is not everything about the solution to make the best decision is necessary to have a base knowledge of Big Data. That is why in this report, different aspects of big data were explained, like the data collection process and the different methods, data analytics and data forms.
As the last of the report, the data warehouse was discussed as this is a good option for every business to store their data in one location that can proportionate easy management and access, scalability, reliability and does not suppose a significant impact for the companies as theses ones usually are based on cloud technology. Moreover, this means that they are more affordable in terms of investment as the company will pay based on the needs and increase the resources in the future. 
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