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Task A – Hive Data Warehouse Design

The data warehouse in Hive consists of 50 records collectively that have been loaded into 3 tables
from 3 separate CSV files. The CSV files has been separated based on the primary country data
(country), data related to each available industry (industry) and secondary country data
(countrysecondary). Collectively the input of these datasets into these tables allow for the execution of
queries to highlight useful information. Below I will highlight a step-by-step implementation of data,
queries, and the results of queries.

Creation of datasets stored in CSV files:



Locating the directory that holds the relevant csv files and uploading them to Hadoop:

After this, Hive was accessed by input, allowing for the creation of three tables (country, industry,
countrysecondary). The fields specified in each table correspond with the first row (headings) of each
csv file and the data type of these values have been specified to encourage consistency:



As the files have been csv files uploaded onto Hadoop, the commands below load this data into the
tables on Hive:

Next, I will DESCRIBE each table ahead of running queries to confirm that the fields have been
inputted:



As the csv9s have been loaded into their respective tables, the implementation of data has been
completed in preparation of query commands which will be detailed below alongside the results.

The first three queries are essential for data exploration in understanding the content of the table and
the detailed structure. Also, note that the column names of each table have been considered as a row.

Query 1 - This query selects all the values within the table 8country9:

Results of Query 1:

Query 2 - This query selects all the values within the table 8industry9:



Results of Query 2:

Query 3 - This query selects all the values within the table 8countrysecondary:

Results of Query 3:

From the total fetched rows across 3 tables, there are over 50 rows which suggests the collection meet
the criteria.



Query 4 3 This query selects all values of the 8countryname9 within the table 8country9.

Results of Query 4:

Query 5 including results – This query selects values of the column 8countryname9 from the 8country9
table under the condition that they have an 8industryid9 of 8FI209 (which is linked with countries that
consider Finance as their major industry). The results of this are United Kingdom, Canada, and
Australia, as seen below:



Query 6 3 This query selects values of the columns 8countryabbr9, 8currency9 and 8gdppercapita9 from
the table 8country9 and the results will be ranked in ascending order from the lowest GDP per capita to
the highest:

Results of Query 6 3 this could be used to infer countries standard of living from the lowest to the
highest:



Query 7 3 This query selects the maximum value of GDP contribution from the table
countrysecondary and highlights 8HighestGDPContribution9 as label which is useful for finding the
highest GDP of an industry to an economy within a country:

Results of Query 7 3 Equivalent to 24.1%:

Query 8 3 The following query selects values from multiple tables and joins these values together to
create a new table display. In this case, country abbreviations and region (continent) from the
8country9 table have been selected as well as the employment column from the countrysecondary table
to join them together:



Results of Query 8 3 the is useful for detailing the number of people in employment based the country
by abbreviation and the region:

Query 9 including results – this query counts the number of rows within the industry table which can
be useful for understanding how many types of industries exists relative to the dataset:



Query 10 including results – this query selects countries and ranks them from highest to lowest based
on their population, 8industryid9 being 8TO019 (Tourism) and their region being in Europe. This is
useful to identify European countries that make majority of their income from Tourism and as this is
in descending order by region, it suggests the countries that people likely to visit within Europe (in
order):

Query 11 3 This query selects the unique currencies from the table 8country9 which can be useful for
identifying the unique currencies that exists within the data and to avoiding the display of duplicates:



Results of Query 11:

Query 12 - this query groups and counts 8industryid9 from the 8country9 table which can be useful for
identifying the most popular industries across countries within the data:



Results of Query 12:

Query 13 including results 3 This query displays a count for the number of null values that exists for
gdpcontribution from the 8countrysecondary9 table which suggests that the data includes 7 countries
that are still early in their development stage or have a limited economic power:

Query 14 including results 3 this query selects and ranks the rows of European countries from lowest
to highest based on their gdppercapita and limits the output to 2 which is effective for finding the
countries with the two lowest GDP per capita in Europe:



Task B – Big Data Project Analysis

Task B.1

The attributes of data lakes align with the requirements of the ABC Investment Bank Ltd to achieve
an application of large storage, high availability, scalability, and accessibility in addition to
confidentiality. The purpose of building this solution will be provided in detail including the
implementation approach, to provide insights into the concept and potential of a data lake that make it
appropriate for the firm9s needs.

8A data lake is defined by a large-scale storage system architecture for storing various raw data of the
enterprise and retaining the content. Data in the data lake can be accessed, processed, analysed, and
transmitted, and massive data analysis and processing is also supported9 (Zhang et al., 2023). In
addition, data lakes can be considered flexible as they store data of all forms (structured,
semi-structured and unstructured) which caters to the range of example data provided by ABC and as
the range of stored data can remain in its original state, it allows for a greater flow of data through the
system for analysis at a later stage. The flexibility of data lakes also suggests that ABC can utilise
horizontal and traditional scaling to increase storage capacity as they expect a large volume of data
(approximately 200 petabytes).

8Horizontal scaling obtains more computing power by adding more virtual machines, and traditional
scaling obtains more computing power by adding resources in the virtual machine9 (Liu et al., 2014).
The process of driving capacity has gradually moved from traditional to horizontal means as the
potential for companies to reach desired capacity is limited by the ability of singular hardware and
costs substantial amounts to maintain. On the other hand, scaling out allows organisations to spread
workload across multiple machines which facilitates the processing of large data volumes and
encourages fault tolerance as the system can continuously run despite a few machine failures because
of the network being synchronised. Collectively, both forms of scaling are still utilised for optimal
results but nowadays, horizontal tends to be prioritised as it is more cost effective and enables high
availability for increased performance.

8A data warehouse is a database optimised to analyse relational data coming from transactional
systems and business applications9 (Huang, 2024). As ABC has an internal enterprise system, this
indicates they are storing historical company data which can be easily filtered through as it is stored
on a relational database. Languages such as SQL can be used to query data which can facilitate the
extraction of data. This can be effective collectively with other data forms to identify trends that allow
for the identification of trends and insights that can influence trading decisions. Though data
warehousing can process large volumes of data, this is tailored to structured data and requires more
processing power to cater to other data types and as the firm plan to utilise all forms of data, data
lakes would prove more efficient in processing a diverse range of large volume data and offers
flexibility as it isn9t confined to the schemas of structured data and can equally cater to processing
semi-structured and unstructured data with ease is ideal for identifying 8hidden9 data patterns.



There are four steps to the implementation of the data lake that will prove beneficial to ABC9s system
requirements: landing zone, data catalog, data ingestion and data archiving. 8A landing zone in
building a data lake is the central place where data will land. It contains all the raw data from all
different source systems available9 (Huang, 2024). This adds to the flexibility and scalability of the
system as it handles various forms of data and can store large volumes. The use of cloud storage
solutions such as 8Amazon S39 align with horizontal scaling which is encouraged throughout the
construction of the system to ensure consistency and relative ease in data management. Additionally,
the bank plans to maintain confidentiality of trading decisions and therefore, this should be considered
throughout the process of handling data; cloud services allow for the enforcement of policies to enable
administrators to assign designated users which is beneficial for strengthening the security of data
resources.

The next stage consists of 8building a data catalog which tracks all the newly loaded data and versions
that were created by data transformation, data processing, and analytics to provide a query-able
interface of all data stored in the data lake9 (Huang, 2024). The data catalog acts as a centralised
library of metadata to provide users with necessary accessibility to develop a deeper comprehension
of data for assessment. This is advantageous coupled with search functionalities as it allows users to
efficiently filter through data to derive insights suitable for task requirements and can encourage
collaboration as users within an organisation tend to have shared access to material that can build
transparency across the bank9s departments and offices worldwide. Azure Data Catalog is an example
of a cloud data calalog that can be implemented into the system to achieve effective transformation,
processing and analytics as well as maintain consistency.

8Data ingestion is the process of collecting data from various sources and moving it to your data
warehouse or lake for processing and analysis9 (Monte Carlo, 2023). This is also a crucial element of
the process the company specifies the need to collate data from social media and online news feeds
which can be considered customer sentiment and tends to be delivered in real time. Simultaneously,
ABC also makes use of market and corporate data which collectively totals to large volumes which
require batch processing. As a result, this stage will utilise a cloud provider such as Azure as this has
built in functions that cater to batch and streaming data and can streamline the process of handling
data of diverse types to reduce complexity. Additionally, the bank9s internal enterprise system is built
on relational databases (including MS SQL Server which is also a Microsoft service) so, the use of a
cloud-based data ingestion provider will automate the transfer of data into the data lake which in turn,
limits the expenditure of IT team resources.

8Lastly, data archiving is a method of archiving enterprise data that is rarely used, to improve
efficiency. This process classifies data as hot, warm, or cold; hot data is used often, warm data is used
from time to time; and cold data is rarely used9 (Huang, 2024). The benefit of data archiving is
optimised processing time as the system does not waste time on processing cold data as this is
irrelevant and this data can still be accessed as it has not been deleted but stored separately to the
primary use data.

The four stages mentioned are crucial to the retrieval and processing of data in preparation of further
analysis that can lead to effective insights that influence trading decisions. The prioritisation of the
horizontal scaling (cloud computing) in implementation of this system is essential to meeting the
bank9s requirements of high availability, scalability, accessibility, and data security whilst keeping
costs low. Nevertheless, an important security factor to consider is the shared responsibility between
the cloud provider and the bank. Though there are many esteemed cloud providers, growing



technology poses potential risk to the data security so it is key that to keep up to date with changes in
the cloud realm.

Task B.2

ABC Investment Bank wants to utilise real time processing to filter and retrieve discussions on social
media centred around financial products. 8Real-time processing is a fast and prompt data processing
technology that combines data capturing, data processing and data exportation together. The main
purpose of Big Data real-time processing is to realise an entire system that can process such mesh data
in a short time9 (Yang et al., 2013). As social media platforms allow users to interact in real time to
facilitate a speedy spread of information, real time processing can be a useful tool for collating this
data in a timely manner which in turn, increased the speed of decision making as analytics can be
drawn much faster and can also influence insights are they are inferred directly from users of financial
models.

The use of a parallel distrusted cluster suggests that the bank has utilised horizontal scaling to achieve
scalability and faster processing which created a great environment for real time performance. In
addition, the bank is considering MapReduce as a complementary framework over other technologies.
8MapReduce is a programming model specifically developed for the management and processing of
<Big Data= 3 extremely large amounts of data that expects a high level of analysing capabilities9
(Goyal and Bharti, 2015, p.16). Though MapReduce can process large volumes of data, which is
beneficial for improving scalability, this attribute is not applicable to the requirements of this task as
real time data prioritises the processing speed over large volume, allowing for quicker insights. As
information on social media flows in streams, batch processing may struggle to pick up relevant data
points as it schedules and processes historical data in batches.

Alternatively, the use of a streaming framework such as Apache Spark can be beneficial to achieving
a greater real time performance. 8Apache Spark is an open source, distributed processing system used
for big data workloads, utilising memory caching, optimised query execution for fast analytic queries
against data of any size9 (Huang, 2024). An advantage of Spark over the MapReduce framework is it9s
in-memory capability which allows data to be stored on a machine9s RAM, reducing the need for disk
storage required by MapReduce and to enable faster processing of real time data in micro batches; on
the other hand, MapReduce reads and writes all data to and from disk storage which increases
processing time. As a result, this aspect of Spark offers increased efficiency and reduces the resources
spent on computing. Apache Spark also offers further capabilities such 8interactive queries, real-time
analytics, machine learning, and graph processing9 (AWS, 2024) which are useful tools that can
support ABC beyond the collation and processing of real time data.

8In May 2021 alone, Twitter saw 694,000 conversations about finance in the UK, close to doubling
from 369,000 in January 20199 (X Marketing, 2021). This suggests that conversation of finance on
media platforms is increasing over time as people in correlation with the UK look to discuss methods
of increasing or maintaining wealth. However, as seen in Figure 1 (Statista, 2024), the number of
users on the X (Twitter) platform amounted to 362.4 million which implies that approximately
0.001% of discussion on Twitter were centred around finance in the UK. This fraction is significantly
small 8considering historical data9 and suggests that the topic is still relatively niche. Whilst there are
frameworks that are more focused on real-time data such as Apache Flink as opposed to 8near



real-time', Spark provides a great balance between interactive processing and batch processing which
is suitable to a finance industry given the growing interest online.

Figure 1: Number of X (formerly Twitter) users worldwide from 2019 to 2024

Considering the responsibility of investment banks and their duty to clients, processing time is
significant within a framework and must be heavily considered to deliver efficient solutions, therefore
I would recommend the use of Apache Spark as an alternative.

Task B.3

From the specification provided by the client, the requirements of the Big Data project entail a
reasonable amount of storage space suitable for approximately 200 petabytes, high availability,
scalability, accessibility from worldwide offices, and data confidentiality. All these attributes
collectively influence the hosting strategy for this project as it shapes the environment in which
resources are utilised.

8Cloud computing is the on-demand access of computing resources4physical servers or virtual
servers, data storage, networking capabilities, application development tools, software, AI-powered
analytic tools and more4over the internet with pay-per-use pricing9 (IBM, 2024). As cloud services
typically offer the full package, this makes it a cost-effective choice for hosting the system as
companies spend less on acquiring hardware and software that is ready made through the cloud.
Besides, the resources are readily available for developers which increases the speed and workflow of
the organisation.



There are three types of hosting strategies that make up a cloud deployment model: 8a public cloud
which is owned by an outsourced cloud provider and is accessible to many businesses through the
internet on a pay-per-use model, private cloud which offers a more controlled environment in which
IT resources are more centralised within the business and hybrid cloud which is for businesses
seeking the benefits of both private and public cloud deployment models9 (Huang, 2024).

The most suitable strategy for this project is the hybrid cloud as it provides a great balance between
public and private attributes that serve as complementary factors. For instance, security is relatively
strong as cloud platforms can allow ABC to assign policies to users to control the use of resources. As
a result of this, offices worldwide can gain access to data under conditions such as being a part of the
8IT and technology9 department, which supports data governance and maintaining confidentiality.
Though this differs from the private model which prioritises maximum security, this misaligns with
the criteria of providing access to company data across offices worldwide.

As company data is held typically at data centres in a particular location(s), spreading these centres
globally can help to increase the availability of the system as it becomes more fault tolerant as data is
distributed across the network to reduce workflow and decrease the chances of system failure as
backups are available at each region.

Nevertheless, the hybrid approach also offers flexibility and scalability as tools are ready for use upon
subscribing to the model which speeds up the process of developing and implementing the project as
ABC do not need to acquire additional hardware or install software and can immediately focus on
innovation. Similarly, the company is dealing with data lakes and streams, and this can vary in flow of
traffic, so the hybrid model allows for the alternation of resources to meet business needs which
differs from the private model which demands upfront costs that may not be consistent with the use of
resources.

The hybrid model can be considered cost-effective as it inherits the 8pay-per-use pricing9 model from
which means that the organisation will only expense the resources they use as opposed to paying an
upfront fee which allows the ABC to pay the equivalent of approximately 200 petabytes for storage
and limits excess in expenditure rather than a reserved instance model that requires the ties companies
in for a specified period of time.

Overall, whilst the recommended strategy caters to the requirement of the Big Data project, it is
important to compare providers to understand the different components on offer that cater most to the
desired criteria.
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