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ABSTRACT 

 

Academic literature on the application of Big Data Analytics reveals that Machine Learning (ML) algorithms offer a 

solution to extracting valuable insights from big data. The advanced use of computing technology in form of cloud 

platforms has however enhanced the scalability of such procedures. This research focuses on the processes, results 

and consequences of this cooperation between machine learning and big data analysis on cloud environments. 

Present several examples from real-life and experimental proof to support the concept and demonstrate how various 

cloud-based tools and frameworks can be used for this integration. Whereas the talk section discusses various issues 

and solutions, the future directions can be seen as the further technological and methodological advancement able to 

enhance this field even further. 

 

INTRODUCTION 

 

The globalization presented through the net’s continuous growth as a source of information demands complex methods of 

processing. Big data when accompanied with machine learning offers a powerful approach for utilizing and controlling 

overwhelming information. The big data volumes can be handled through big data as it offers a range of elements such as 

services, applications, tools and infrastructures that are necessary in processing and managing big data. This is done in a 

manner that explores the points at which three of the most significant fields of the digital world Big Data, Machine 

Learning, and Cloud Computing interlink. Also considering how new and mature generations of technologies such as 

AWS, Google Cloud, and Azure allow for the scalability, flexibility, and efficiency of machine learning algorithms on large 

data sets. These platforms provide good base or foundation, with lots of storage space available, with good processing 

power and with services that can be tailored towards support of big data analyses/machine learning. For instance, AWS 

gives scalability data processing services such as EMR while it offers model training and deployment services such as 

AWS SageMaker. There are other service providers for scalable data analysis provided by Google Cloud such as BigQuery 

and for convenient and efficient operations in machine learning with Google AI Platform. Microsoft’s cloud computing 

solution is the Azure cloud and two of them include Azure Machine Learning for efficient management of models and data 

processing, Azure Databricks. These services enable organizations to reduce costs by adopting opex models, obtain access 

to new analytic tools without making large capital investments and increasing or decreasing resources according to the 

business needs. 

 

LITERATURE REVIEW 

 
According to Amoako 2017: Therefore, machine learning has been crucial to the growth and success of many businesses it 

helps drive automation and data analysis. The data volume is immense and has been increasing exponentially, which means 

information management is becoming a challenge and methods such as simple linear regression just cannot do the work 

hence, enhanced machine learning tools and methodologies must be employed. This paper presents an overview of the 

machine learning technologies for the data analytics and chatbots as discussed in the literature. Now, it is possible to fund 

literally dozens of different commercial and open-source individualized machine learning frameworks and libraries that 

have their own strong and weak sides. Some of the amazing options most used for designing and enhancing machine 

learning models comprises Scikit-learn, PyTorch, TensorFlow, and Keras. In addition, interfaces for data preprocessing, for 

models construction and deployment are provided from companies such as KNIME and RapidMiner (Amoako 2017). Thus, 

the type of the task, the amount of data involved, the performance characteristics, and the experience of development are 

decisive in this regard. For instance, Scikit-learn is used most of the time for regular machine learning algorithms while 

TensorFlow and PyTorch are commonly used for deep learning algorithms. Data analytics can involve analytical tasks such 

as anomaly detection, clustering, predictive modeling due to the technology given by the machine learning technologies. 

These tools are highly useful in making sense of large complex data that is central to numerous business decisions in many 

industries. Secondly, it has also been argued that with increasing improvement in the areas of machine learning and natural 
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language processing it has become possible to create chatbots. Since they can understand and answer questions with 

phrases similar to those used by a human, their use can be useful in using personal assistants, searching for information, or 

as virtual customer support. 

 

According to Jensen et al 2018: IoT is a modern telecommunications technology that relies on networks and sensors to 

connect physical aspects like buildings, cars, as well as other vehicles for communication. It can be expected that it is going 

to increase the number of Internet of Things devices rapidly. The term “big data” defines the increasing trend and enormous 

volume of structured and unstructured data that cause a problem for typical analysis. The decisions may also be made more 

efficiently through big data analytics since conclusions may for large sets of data. Cloud computing is the means of external 

resources that support the process of data processing and storage as a service in addition to mobile device. In this way and 

to make maximum utilization of the available resources, it include technologies. To start with, it reviews some related 

studies several prior papers published by the writers of this research, concerned with the integration of those three 

technologies (Jensen et al 2018). The flow and analysis of the substantially large volumes of data entails considerable 

security and privacy concerns that need to be addressed. Overall the paper supports top notch employment of IoT and cloud 

computing as the basic frameworks to step up the feasibility and security of big data systems. 

 

According to Martins 2016: The affordances and challenges associated with big data in terms of its linkage with cloud 

computing. The definition of big data is given and the following key characteristics of big data are outlined volume, 

velocity, variety, value, and veracity. They discuss three types of big data kinds; the structured, unstructured, and semi-

structured big data which originates from social media, sensors, smartphones or any other source.  It details how methods 

like supervised, unsupervised as well as reinforcement learning can be utilized for the analysis of the large data. The 

essential application areas are specified, such as deep learning and data streaming learning to meet the enhanced and real-

time data demands. In reference to the scale of big data, it is believed that they can be stored, processed and analyzed more 

cheaply and more scalably with cloud computing (Martins 2016). Unlike other business models, the pay-per-use business 

model does not fully incorporate the use of specialized software and hardware. A comparison of the cloud services that 

support big data frameworks, e. g. , Google cloud, Microsoft Azure, AWS, etc. , is provided. Presenting the major research 

challenges with big data in cloud environments, the study identifies challenging questions like how to handle data 

heterogeneity, how to store distributed databases, how to guarantee data security/privacy, and how best to visualize big 

data. However, by providing an opportunity and potential solutions to the related technical issues, cloud computing can 

offer support and help in big data processing. 

 

 
 (Source: javatpoint.com/what-is-big-data-and-machine-learning) 

 

Figure 1: Big data using machine learning 
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Methods 

The process involves enveloping cloud services facilities of data ingestion, data storage, data processing with Big Data 

analytics and leveraging Machine Learning (ML). In the initial phase, AWS S3 and Google Cloud Store come into the 

picture to keep copies by aggregating raw data from various sources (Letouzé et al 2015). Then, because of the high quality 

of the input data expected in the following ML processes, this data is cleaned and formatted using tools developed natively 

for cloud environment like AWS Glue and Google Dataflow. AWS SageMaker and Google AI Platform are the real-time 

services used in cloud technology that optimizes the training and deployment of a model. Regarding scalability testing, 

cloud auto-scaling features that can alter computation capabilities in response to load are employed to ensure these models 

can handle large numbers of data and fluctuating loads (Danso 2015). Finally, basic metrics such as accuracy, precision, 

recall, and F1-score are employed for the purpose of ascertaining the effectiveness of the developed ML models, leading to 

its complete understanding. 

 

RESULT 

 

The outcomes also reveal how Cloud platforms are efficient when it comes to big data analytics as well as Machine 

learning. The literature review indicates that by comparing with the traditional on premise systems, impressive gains in 

speed and elasticity can be achieved by utilizing the cloud-based machine learning approaches (TUA 2017). For instance, a 

complex customer segmentation study that was done on a massive scale with the use of AWS SageMaker helped to cut the 

time of data processing by half and costs by a third. Specific achievements for Google Cloud included a 40% improvement 

in accuracy of predictions and a 25% reduction in the downtime for industries from the utilization of BigQuery and AI 

Platform for precise and efficient analysis of possible equipment failure. From the preceding research, the following major 

technological and financial benefits of the cloud platforms for processing big data employing the concepts of machine 

learning are noted. From the technological perspective the cloud platforms are capable of huge computational and storage 

capabilities that open up the possibility of processing large and complex machine learning algorithms and large sets of 

figures with great ease and expediency (Cambini, and Soroush 2016). They also have pre-packaged machine learning 

models and some of the most advanced data analytics tools, to reduce the time spent on development and deployment. 

From a financial perspective, the pay-per-use cloud money service options allow businesses to scale up resources based on 

usage requirements and shun the high capital costs which are associated with infrastructure approaches. Better functioning, 

accompanied by less need for maintenance and lower costs of operation overall, lead to substantial cost benefits. Its ability 

to flex power to reapportioned workloads and other fluctuating business demands across the organizational structure in the 

same market ensures that the organization achieves more of its goals and objectives more competitively and flexibility 

(Sutherland 2016). The reasons are more than one first of all, cloud platforms are an essential element of big data and 

modern artificial intelligence and deep learning tasks. 

 

 
 (Source: journalofcloudcomputing.springeropen.com) 

 

Figure 2: Big data using machine learning in cloud computing overview 

 

DISCUSSION 

 

Most of the organizations adopt machine learning and big data analytics on cloud platform since it has some advantages. 

On the other hand, there are problems which concern compliance, security, and data privacy that need to be addressed. To 

address these concerns, cloud companies are only adding more layers and stringency to their security protocols and 
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acquiring more accreditations (Brentari and Alberici 2016). In addition, its implementation requires the presence of highly 

qualified employees and effective tools for managing complex and large cloud networks. All these procedures will become 

a lot easier in the future due to enhancement in the technology in advanced analytics and automatic resource management 

(Mishura 2017). The case studies that are being addressed show that many sectors can gain from these technologies and 

realized cost and operational improvements. 

 

Future Directions 

Some of the features that will possibly be more broadly researched and developed in the future of the area include more 

advanced and sophisticated ML algorithms, improved security measures, and higher levels of automation (Mandalari et al. 

2018). AI solutions to manage cloud resources that are being used in operations will be incorporated to enhance the 

operating efficiency of the cloud platforms. In addition, there is potential for new paradigms that allow Big Data analytics 

through such concepts as edge and quantum computing indicating that Big Data capabilities can be further boosted by 

enhanced parallel and computational power (Khushalani 2017). New technologies to satisfy specific industry requirements 

will stem from industries and CSPs collaborating. 

 

CONCLUSION 

 

This integration of Big Data Analytics, Machine Learning, and Cloud Computing expresses the shift of enterprises from 

traditional towards a modern approach to computing and getting important insights from data. Cloud platforms have several 

benefits from the scale of elasticity and versatility to ROI because they provide the needed computing environment for 

implementing the ML algorithms on massive datasets. Of course, there are often issues to work through, but this outlook 

insists that further advancements and future innovations shall only enhance the applications and parameters of this dynamic 

duo. The improvement in the future of big data analytics and ML will highly depend on cloud platforms due to their 

suitability in scalability, flexibility, and accessibility. They provide enterprises with frameworks that can handle more and 

diverse data, and analyze them at a faster rate, thus enabling every enterprise to deal with large data. Big data and machine 

learning to provide more seamless integration as cloud technologies such as serverless computing, edge computing, and AI-

based automation advanced. By providing possibilities of using the latest solutions for management, assessment, and 

improvement, the cloud platforms help enterprises of all scales use the best technologies without large capital investment 

by offering access to advanced analytical tools and machine learning applications. 
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