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Abstract

Big data analytics enables organizations to obtain new insights and
the potential to make better and faster decisions to achieve maximum benefits.
Performing real-time data analytics involves arranging, preparing, and
processing streaming data to gain comprehensive insights to aid appropriate
decision-making. To support real-time analytics, the system -effectively
processes data immediately as it comes, rather than storing and retrieving it
later, and it makes use of available resources to gather, analyze, and produce
findings in real-time.

A framework based on a big data environment using the Apache
Spark engine to perform real-time data analytics has been proposed. In addition
to integration with Artificial Intelligence to analyze data in real-time and
support decision-making. Modern techniques have been used to perform big
data analytics in real-time, like in-memory processing and structured streaming.
In addition to implementing parallel processing in which the computer's CPU
was utilized across multiple cores, allowing 4 multithreaded spark instances to
run effectively in the same JVM, this implies high computational power
utilization and finishing several tasks within the same period.

Finance and stock markets were the case study for the proposed
framework. In this field, the data represented by stock prices is characterized by
being of a volatile nature, which leads to the difficulty of accurately predicting
the future of these prices and helping the investors in making the decision.
However, stock prices are affected by a variety of political and economic
factors, investor sentiments, and people's opinions about a particular product or
company, and this makes stock price predictions based on analysis of historical
data insufficient. That is why, in addition to historical stock prices, the analytics
of social media data was used in this work to assist the investor in making a
decision. The framework includes two modes in terms of dealing with data:
offline and real-time (online).

In the offline mode, a binary text classifier was built for classifying
tweets according to their polarity, either positive or negative. Several machine
learning algorithms were tested using SparkMLIib, a machine learning library
from Apache Spark, and through the PySpark application interface. The model
trained by the Support Vector Machine algorithm gained the best accuracy
among the algorithms used (81.6%) and was adopted for real-time data
classification. Regarding stock price data, the (LSTM) model was used to



=== Abstract 111

forecast the future price of the stock. The stock of Google was used as an
example, and its historical data was obtained from the Yahoo Finance API. The
model was evaluated with a Mean Square Error of 0.058.

The second mode (Real-time) works with data in real-time. The
Twitter platform was chosen as the source of the streaming data that will be
processed using the automated model adopted in the offline stage. Processing
real-time data (tweets) was performed by Spark Structured Streaming, a data
flow processing engine based on Spark SQL. Initially, tweets related to the
GOOGL stock were captured using Tweepy, a Python language library. Then a
pipeline has been initialized to stream tweets from the Twitter API to the local
system on the computer. Stream data was processed as it arrived with Spark
Structured Streaming as an unlimited table in memory and within the time
constraints of each batch. To aid the investor in his decision-making, the results
of the analyses were shown alongside the share price display straight from the
trading platforms.
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