
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 07 Issue: 06 | June - 2023                                SJIF Rating: 8.176                                 ISSN: 2582-3930             

 

© 2023, IJSREM      | www.ijsrem.com                                DOI: 10.55041/IJSREM23352                                            |        Page 1 

ANALYSIS BASED ON BIG DATA 

Akshat Pandey1, Shashwat Prasad2, Shikha Tiwari3 
1Student, Amity Institute of Information Technology, Amity University Raipur, Chhattisgarh, India 
2Student, Amity Institute of Information Technology, Amity University Raipur, Chhattisgarh, India 
3Faculty, Amity Institute of Information Technology, Amity University Raipur, Chhattisgarh, India 

 
---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - The widespread use of digital technologies 

has caused an unheard-of increase in data generation in 

today's data-driven world. Big data has completely 

changed industries all over the world, providing countless 

chances for corporations, governments, and other 

organisations to gather crucial knowledge and make wise 

choices. Big data analysis has become a vital field that 

makes it possible to identify useful patterns, trends, and 

correlations from enormous and varied datasets. 

Streaming data processing, real-time analytics, and the 

fusion of big data with cutting-edge technologies like the 

Internet of Things (IoT) and blockchain are some of the 

areas of big data analysis that are highlighted in the 

abstract. In order to uncover the enormous value 

concealed within the massive sea of data, it calls for 

further study, collaboration, and investment in this field 

and emphasises the revolutionary potential of big data 

analysis in its conclusion. 
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1. INTRODUCTION  

We are producing an unprecedented amount of data in the 

digital age from a variety of sources, including social 

media, sensors, online transactions, and mobile devices. 

Organisations across industries face new opportunities 

and difficulties as a result of this data explosion, or "big 

data," as it is sometimes referred to. Big data analysis has 

become a crucial discipline for gaining insightful 

knowledge from these enormous and complicated 

datasets and for making defensible decisions. 

Volume, diversity, velocity, and authenticity are the 

defining characteristics of big data. The vast amount of 

data being produced, which frequently exceeds petabytes 

or even exabytes, is referred to as the volume. Variety 

includes the different sorts of data, such as text, photos, 

audio, and video, which might be structured, semi-

structured, or unstructured. Velocity draws attention to 

the rapid rate of data generation and the necessity for real-

time or almost real-time processing. Veracity highlights 

how trustworthy, accurate, and reliable the data is. 

The problems presented by big data cannot be solved 

using conventional data processing techniques and tools. 

With the size and complexity of these datasets, 

conventional databases and analytical tools struggle. In 

order to answer the special needs of big data analysis, 

innovative analytics approaches and tools have arisen. 

Data gathering is the first stage of the big data analysis 

process. IoT devices, sensors, social media platforms, 

transactional systems, and other sources can all be used 

to collect data. Data must be stored in scalable, distributed 

systems that can accommodate the amount and speed of 

incoming data after being gathered. Due to their 

effectiveness in handling and storing large amounts of 

data, frameworks like Hadoop and Spark have grown in 

popularity. 

Data cleaning, transformation, integration, and feature 

extraction are all important components of pre-

processing, which is the first step in big data analysis. 

These tasks are meant to enhance the data's quality and 

get it ready for analysis. After the data has been pre-

processed, advanced analytics methods, such as artificial 

intelligence, machine learning algorithms, and statistical 

analysis, are used. These techniques make it possible to 

find patterns, trends, correlations, and insights in the data. 

Big data analysis has several and significant uses. It can 

assist with financial fraud detection and investment 

strategy optimisation. It can help with clinical decision 

support, disease surveillance, and personalised treatment 

in the healthcare industry. Big data analysis in marketing 

provides customer segmentation, targeted advertising, 

and sentiment analysis. It helps with route planning, 

traffic optimisation, and preventive maintenance in the 

transportation sector. 

The enormous promise of big data analysis is 

accompanied by ethical issues. When dealing with huge 

datasets including sensitive material, privacy, security, 

and data governance become crucial. It's critical to strike 

the correct balance between privacy protection and data 

use. 
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With new opportunities and difficulties, big data analysis 

will likely continue to develop in the future. Research is 

now being done in the fields of streaming data processing, 

real-time analytics, and integrating these technologies 

with new ones like blockchain and the internet of things. 

Big data analysis's ability to take use of the enormous 

volumes of data produced every day and translate it into 

insights that can be used to spur innovation and change 

will determine its future. 

2. PROBLEM STATEMENT 

Depending on the precise context and objectives of the 

study, the big data problem statement may change. But 

generally speaking, the problem statement for big data 

analysis centres around drawing out useful information 

and understanding from vast and intricate datasets. In 

order to find patterns, trends, correlations, and other 

relevant information that can guide decision-making, 

enhance processes, and provide businesses a competitive 

advantage, it entails processing and analysing enormous 

volumes of data.   

2.1. Literature review 

Sakr, Sherif, and Mohamed Gaber, et.al [1], Numerous 

studies have concentrated on creating scalable and 

distributed computing frameworks to manage the 

volume, velocity, and diversity of big data. For 

effectively analysing and managing massive data, 

technologies like Apache Hadoop and Apache Spark have 

become popular solutions. To improve the functionality 

and scalability of these frameworks, researchers have 

looked into optimisation methods, fault tolerance 

systems, and resource allocation techniques.  

Mitchell, Tom M. et.al [2], For huge data to be mined for 

patterns, trends, and insights, machine learning 

algorithms and data mining techniques are essential. To 

extract useful data from varied datasets, researchers have 

looked into a number of algorithms, including clustering, 

classification, regression, and anomaly detection. Deep 

learning techniques that utilise neural networks have 

demonstrated promising outcomes when managing vast 

amounts of complex data.  

Ellis, Byron et.al [3], Researchers have concentrated on 

creating algorithms and frameworks for real-time and 

streaming data analysis since the Internet of Things (IoT) 

and real-time data sources are becoming more and more 

common. It has been investigated to provide real-time 

analytics and decision-making on continuous data 

streams using stream processing frameworks like Apache 

Flink and Apache Storm.  

Florea, Diana, and Silvia Florea et.al [4], Research has 

focused heavily on the expanding concerns of big data 

analysis's impact on privacy, security, and ethical 

concerns. Techniques for data anonymization, privacy-

preserving algorithms, and secure data sharing protocols 

have all been studied as ways to safeguard people's 

sensitive information. To ensure ethical and responsible 

use of big data, ethical aspects such data ownership, 

permission, and transparency have been investigated.  

Cevher, V., Becker, S., & Schmidt, M. et.al [5], 

Researchers have concentrated on scaling and 

performance optimisation as big data continues to expand 

dramatically. To speed up the processing of huge data, 

distributed computing architectures, parallel processing 

methods, and data partitioning approaches have all been 

researched. Studies have also looked at hardware 

acceleration, cloud computing, and edge computing for 

effective and affordable big data processing.  

2.2. Objective  

The primary goal of big data analysis is to extract 

significant insights from vast and varied datasets. 

Organisations seek to find patterns, correlations, and 

trends that may not be obvious using conventional 

analysis methods by using advanced analytics 

approaches, such as machine learning algorithms, 

statistical analysis, and data mining. 

Big data analysis attempts to give decision-makers a 

strong platform for making rational decisions. 

Organisations can take actions based on data-driven 

insights by analysing vast volumes of data to help them 

make wise decisions. Big data analysis aids in seeing 

possible dangers, forecasting results, streamlining 

workflows, and formulating strategic decisions that 

enhance outcomes and corporate performance. 

Predictive analytics is the main emphasis of big data 

analysis, with the goal of predicting future developments 

and trends. Organisations may take proactive action, 

foresee customer needs, optimise resource allocation, and 

reduce risks by utilising historical data and implementing 

predictive models. 

The study of big data is essential to strategic planning. 

Organisations can create data-driven strategies and match 

their corporate goals with market demands by analysing 
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data from a variety of sources, such as market trends, 

competitor analysis, and consumer feedback. 

Big data analysis seeks to increase operational 

effectiveness by locating bottlenecks, streamlining 

procedures, and better allocating resources. 

Organisations can find inefficiencies, improve 

productivity, decrease costs, and optimise procedures by 

analysing data on operational performance. 

2.3. Existing system   

Big data analysis seeks to increase operational 

effectiveness by locating bottlenecks, streamlining 

procedures, and better allocating resources. 

Organisations can find inefficiencies, improve 

productivity, decrease costs, and optimise procedures by 

analysing data on operational performance. 

In order to store and manage huge volumes of data, big 

data analysis depends on scalable and distributed storage 

systems. These storage solutions include Google Cloud 

Storage, Amazon S3, and Hadoop Distributed File 

System (HDFS), as examples. For the processing of 

massive data, these systems provide effective data storage 

and retrieval mechanisms. 

The use of various data processing and analytics 

techniques is part of big data analysis in order to get 

insights. Data pre-processing falls under this category. 

This procedure encompasses cleansing, integrating, and 

transforming data. In order to find patterns, identify 

anomalies, create predictive models, and analyse 

sentiment, advanced analytics approaches including 

machine learning algorithms, statistical analysis, natural 

language processing (NLP), and data mining are used. 

Real-time and stream processing systems have been 

created as a result of the introduction of real-time data 

sources and streaming data. Continuous data streams can 

be processed and analysed in real-time using tools like 

Apache Kafka, Apache Flink, and Apache Storm, 

enabling quick understanding and decision-making. 

Scalable infrastructure and services are offered by cloud 

computing platforms for big data research. In addition to 

removing the need for on-premises infrastructure and 

enabling flexible scaling and cost optimisation, they 

provide managed services for storage, processing, and 

analytics. 

Measures for data governance and security are essential 

since big data analysis includes handling significant 

amounts of sensitive data. Data governance systems 

guarantee the integrity, confidentiality, and observance of 

laws. To safeguard data from unauthorised access and 

breaches, security measures including access limits, 

encryption, and data anonymization are put in place. 

2.4. Proposed system  

The proposed system for big data analysis improves on 

the capabilities already in place while addressing 

particular problems and demands in the industry. 

Incorporating cutting-edge technologies and meeting 

changing needs, it attempts to improve the effectiveness, 

scalability, and usability of big data analysis. 

           BIG DATA & ANALYTICS  

 

By merging sophisticated data processing methods, 

automation, AI integration, clear visualisation, cloud-

native design, data governance, and adaptability, the 

suggested big data analysis system improves upon 

already-existing capabilities. It uses evolving 

technologies to deliver a complete and effective solution 

for big data insight extraction, addressing new challenges 

and empowering organisations. 

3. METHODOLOGY  

Big data analysis technique is an iterative, cyclical 

process that involves constant learning and 

improvement at each stage. It brings together 

technological know-how, domain experience, and 

stakeholder cooperation to glean valuable insights 

and propel data-informed decisions. 

The methodology is as shown below in given steps:  

3.1. Define objective: Clearly state the purposes and aims 

of the big data analysis by defining the objectives. 

Determine the precise conclusions, results, or choices 

Business 
Intelligence 

Big data 
visualization 

Big data 
Analytics 
services  

Database 
mangement 
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that the analysis is trying to make. This stage 

confirms that the analysis is in line with the strategic 

goals of the organisation and directs the 

methodology's later stages. 

3.2. Data collection and integration: Determine the 

sources of pertinent data and gather the required 

information for analysis. This might entail collecting 

information from a variety of internal and external 

sources, including databases, APIs, social media 

platforms, sensors, and outside data suppliers. To 

provide a uniform and structured dataset for analysis, 

integrate and combine the data. 

 

3.3. Data pre-processing: To make sure the data is 

accurate, consistent, and suitable for analysis, clean 

and pre-process it. This involves dealing with missing 

values, eliminating outliers, addressing errors, and 

formatting the data appropriately. To increase the 

efficacy and efficiency of the analysis, data pre-

treatment may also include tasks like dimensionality 

reduction, feature scaling, and data normalisation. 

 

 

3.4. Exploratory data analysis (EDA): Exploratory data 

analysis should be used to comprehend the dataset 

and spot any important trends, correlations, or 

patterns. Examine the distribution, correlations, and 

outliers of the data using descriptive statistics, data 

visualisation methods, and summary metrics. EDA 

aids in the creation of hypotheses and the discovery 

of key ideas for additional investigation. 

3.5. Select analysis techniques: Choose the best analytical 

methods based on the goals and data's characteristics. 

This could involve using text analysis, time series 

analysis, data mining techniques, machine learning 

algorithms, statistical analysis, or other domain-

specific methodologies. When choosing the best 

strategies to glean insights from the data, take into 

account the advantages and drawbacks of various 

methodologies. 

3.6. Model development and training: Utilise the chosen 

methodologies to create analytical or predictive 

models. For this, a representative subset of the data is 

used for feature engineering, model selection, 

hyperparameter tweaking, and model training. Refine 

the models iteratively, assess their performance, and 

pick the top models for more investigation. 

3.7. Data analysis and interpretation: Utilise the complete 

dataset with the chosen analysis tools to uncover 

insights, patterns, and forecasts. Consider the results 

in light of the stated objectives. Analyse the results' 

effect sizes, confidence ranges, and statistical 

significance. To confirm the accuracy and 

applicability of the insights, validate the results using 

cross-validation, hypothesis testing, or other 

techniques. 

3.8. Visualization and reporting: Utilising data 

visualisation tools, present the analytical results in a 

way that is both aesthetically pleasing and 

comprehensible. Create interactive dashboards, 

graphs, reports, and charts to help stakeholders 

understand the main conclusions and insights. Based 

on the target audience and their unique requirements, 

modify the visualisations. Clearly and succinctly 

describe the methodology, underlying assumptions, 

and restrictions of the analysis. 

3.9. Decision-making and action: Convert the analysis's 

insights into suggestions or choices that can be 

implemented. Work together with business 

stakeholders, domain experts, and decision-makers to 

interpret the results and integrate them with 

organisational objectives. Utilise the analysis's 

findings to inspire innovation, streamline operations, 

and influence strategic planning. 

3.10. Continuous improvement and iteration: To 

continually enhance the models, methodology, and 

decision-making processes, include feedback and 

keep an eye on the results of the analysis. Keep up 

with new methods, tools, and developments in big 

data analysis. Adjust the analytical strategy based on 

fresh information, evolving specifications, or new 

difficulties. 

3.11. Big data analysis technique is an iterative, 

cyclical process that involves constant learning and 

improvement at each stage. It brings together 

technological know-how, domain experience, and 

stakeholder cooperation to glean valuable insights 

and propel data-informed decisions. 
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4. ALGORITHMS OF THE 

PROPOSED METHOD  
4.1. MapReduce: Large scale distributed datasets can be 

processed and analysed using the MapReduce 

programming model and algorithmic framework. It 

serves as the building block for frameworks like 

Apache Spark and Hadoop, which enable distributed 

computing and parallel processing over a cluster of 

servers. [6] 

4.2. K-means Clustering: An unsupervised machine 

learning approach for cluster analysis is called k-

means. It divides the data into k clusters based on 

how similar they are. It is frequently applied to huge 

datasets for anomaly detection, picture analysis, and 

consumer segmentation. [7] 

4.3. Decision Tree: A supervised machine learning 

approach called decision trees creates a model of 

decisions and potential outcomes that resembles a 

tree. They have the capacity to process massive 

amounts of data and are employed for classification 

and regression applications. Random Forest, CART, 

and C4.5 are a few well-known decision tree 

algorithms. [8] 

4.4. Support Vector Machine: For classification and 

regression applications, SVM is a potent supervised 

machine learning method. In a high-dimensional 

feature space, it creates hyperplanes to divide various 

classes. Big data can be handled by SVM with the 

right optimisation methods because it is effective in 

managing vast feature spaces. [9] 

4.5. Association rule mining: Relationships and 

associations between items in huge transactional 

databases are found through association rule mining. 

Mining frequent itemsets and creating association 

rules frequently include the usage of the FP-Growth 

and Apriori algorithms. [10] 

4.6. Neural Network: Many big data analysis jobs, such 

as image identification, natural language processing, 

and recommendation systems, require neural 

networks, particularly deep learning architectures. 

Deep Belief Networks (DBN), Recurrent Neural 

Networks (RNN), and Convolutional Neural 

Networks (CNN) are excellent at handling vast and 

complex datasets. [11] 

4.7. Naïve Bayes: For text categorization, sentiment 

analysis, and spam filtering, the probabilistic 

classification method Naive Bayes is frequently 

employed. Big data analysis can use it because of its 

scalability and popularity as being simple. [12] 

4.8. Gradient Boosting: Gradient Boosting is an ensemble 

learning technique that combines a number of weak 

learners, typically decision trees, to produce an 

effective prediction model. For applications like 

regression and classification in large data research, 

popular implementations of this technique include 

the algorithms Gradient Boosting Machines (GBM), 

XGBoost, and LightGBM. [13] 

4.9. Principal Component Analysis (PCA): The 

dimensionality of huge datasets can be reduced while 

preserving crucial information using the 

dimensionality reduction approach known as PCA. It 

is utilised in large data analysis for feature extraction, 

data visualisation, and pre-processing.  [14] 

4.10. Apriori- GSP Hybrid: To find common sequential 

patterns in huge transactional datasets, this technique 

combines the GSP (Generalised Sequential Pattern) 

algorithm and the Apriori algorithm (for association 

rule mining). It is frequently applied to web 

clickstream analysis and market basket analysis.[15] 

 

 

5. RESULT AND DISCUSSION  

Big data analysis yields insights, trends, correlations, 

forecasts, or recommendations after examining 

numerous, intricate datasets. In order to aid 

comprehension and decision-making, these results are 

often presented in a structured and visual fashion. Key 

components of the results include:  

A high-level overview of the data is provided by 

summary statistics including mean, median, standard 

deviation, and distribution characteristics. Understanding 

the distribution, shape, and central tendency of the data is 

made easier by descriptive statistics. 

Data patterns, trends, and interactions are shown using 

data visualisations, such as graphs, heatmaps, and 

geographic plots. Finding clusters, outliers, correlations, 

and other crucial discoveries is made simpler by 

visualisations. 

If a predictive analysis is performed, the outcomes can 

include the predictive models' performance indicators, 

such as accuracy, precision, recall, or F1 score. 

Evaluation and reporting are done on the predicted 

accuracy and generalizability of the models. 

The outcomes of association analysis may include 

frequent item sets and the associated association rules. 

These rules make relationships and patterns between 

items that might be useful for marketing, 

recommendation engines, and other applications. 

Big data analysis's discussion portion is concerned with 

analysing and explaining the findings, setting the scene, 
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and coming to conclusions. It entails a more thorough 

examination of the conclusions drawn from the data and 

their consequences. Remember that the type of analysis, 

the subject area, and the unique research goals can all 

affect the specific content and organisation of the results 

and discussion section.  

6. CONCLUSION  

In summary, big data analysis is a potent and crucial 

method for obtaining important knowledge, trends, and 

forecasts from sizable and intricate datasets. It enables 

businesses to take informed decisions, acquire a 

competitive edge, and find untapped opportunities. 

Big data analysis offers a thorough understanding of the 

data landscape through the use of sophisticated data 

processing methods, machine learning algorithms, and 

artificial intelligence integration. It makes it possible to 

find correlations, trends, and anomalies that could have a 

big impact on certain firms, markets, or areas of research. 

Utilising the enormous amount of data that is currently 

available requires big data analysis. It enables businesses 

to gain useful information, take wise decisions, and 

promote innovation. Businesses, researchers, and 

industries can improve a variety of fields and gain a 

competitive edge by utilising the power of big data 

analysis. 
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