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Machine Learning in Relation to Big Data Processing and Analysis: A Comparative Study
	Machine learning and big data processing have emerged as critical fields in an era of data-driven decision-making. Machine learning techniques have enabled data analysis to be automated, while big data technologies provide a framework for managing massive amounts of data. In this paper, I examine the link between machine learning and large-scale data processing and provide specific examples. Machine learning is a branch of AI and computer science that focuses on using data and algorithms to replicate human learning in machines to improve accuracy. Big data processing is a set of approaches or programming models for accessing massive amounts of data and extracting useful information for decision-making.
Big Data Processing in Machine Learning
Large amounts of data must be processed for machine learning to be effective. Large datasets are becoming more widely available, which improves machine learning models' performance by allowing them to detect subtle patterns and make precise predictions. Big data technologies such as distributed computing and storage enable efficient handling of massive datasets. Sentiment analysis using Natural Language Processing (NLP) is a nice example. Every day, social media networks generate enormous amounts of text data. NLP algorithms, such as deep learning-based recurrent neural networks (RNNs), can use this data to estimate customer sentiment toward certain commodities or organizations. A large data set is required to create reliable sentiment analysis models.




Machine Learning in Big Data Processing
Machine learning techniques are critical in huge data processing because they improve data analysis and decision-making. Big data typically consists of organized and unstructured data from multiple sources, rendering standard analytics methods ineffective. Machine learning algorithms can solve these challenges by discovering patterns, making predictions, and uncovering hidden insights automatically. In the industrial industry, for example, sensors collect massive amounts of data on machine performance. Predictive maintenance models can be built by applying machine learning algorithms to this data. These models predict when equipment will fail, allowing for proactive maintenance, reduced downtime, and cost savings.
Comparative analysis
There are several differences between machine learning and big data analysis. For example, soon, the scope of Big Data will include not just processing huge amounts of data but also enhancing data storage in an organized fashion to allow for speedier analysis. In comparison, the scope of Machine Learning is to improve predictive analysis quality, decision-making speed, more robust cognitive analysis, the rise of robots, and improved medical services.
Furthermore, big data analytics seeks to build patterns by extracting existing information to aid in decision-making, whereas machine learning educates the machine by learning from existing data.
In terms of key functionalities, Big Data is more about extracting and analyzing information from massive amounts of data, whereas Machine Learning is more about using input data and algorithms to predict unknown future outcomes. In other words, big data analysis is a distinct technique for processing large and unstructured data sets using tools such as Apache Hadoop and MongoDB, whereas machine learning is a method of evaluating input datasets using various algorithms and tools such as Numpy, Pandas, Scikit Learn, TensorFlow, and Keras.
Furthermore, due to the high dimensionality of data in Big Data processing, it is difficult to extract key features even with the most advanced data handling technologies, but Machine Learning models deal with low dimensional data, making it easy to recognize features. Finally, because of the large volume of multidimensional data, Big Data Analysis necessitates human validation. Machine Learning Algorithms that are perfectly constructed do not require human interaction.
Conclusion
	Big data processing and machine learning are fields that complement each other while analyzing data. Massive amounts of data may be stored and processed using big data technologies, and machine learning approaches provide big data with predictive and analytical capabilities. They enable enterprises to analyze data at unprecedented scales in search of meaningful insights.









References
Difference Between Big Data and Machine Learning. (2023, April 5). 
GeeksforGeeks. Retrieved October 5, 2023, from https://www.geeksforgeeks.org/difference-between-big-data-and-machine-learning/
L’heureux, A., Grolinger, K., Elyamany, H. F., & Capretz, M. A. (2017). 
Machine learning with big data: Challenges and approaches. Ieee Access, 5, 7776-7797.
Qiu, J., Wu, Q., Ding, G., Xu, Y., & Feng, S. (2016).
A survey of machine learning for big data processing. EURASIP Journal on Advances in Signal Processing, 2016, 1-16.
Zhou, L., Pan, S., Wang, J., & Vasilakos, A. V. (2017). 
[bookmark: _GoBack]Machine learning on big data: Opportunities and challenges. Neurocomputing, 237, 350-361.
