
Title: Understanding Big Data and NoSQL
Final Project Overview
Lisa Frazier
BIAM530 – Week 8
December 11, 2023
























Introduction:

	NoSQL databases have come forth as important modern technologies for IT. In an enterprise landscape awash in data, non-relational databases enable better insights and sharper analysis. In this paper you will get an overview of the types of data issues that businesses face today. One of the major differences between SQL and NoSQL DBs, storing unstructured data. You will learn that you need to apply some structure when it comes to using the data.

	Today, an additional data factual business mutiny to new attained of social media, mobile, and sensing element or machine-generated data, hold the potential to reattach an organization. With that said, companies are established to perceive that Big Data is moreover about business variation than IT transformation. Hence, Big Data is answering questions they could not previously answer and make opportune decisions at exceptional level of constancy than before which in turn, capitulate new discernment that can provide businesses distinction and recently discovered functioning planning.	

	The big new data place of origin added to newly discovered modern logical capabilities, excessive allegiance answers to these questions, and prepare an increased absolute understanding of customers outcome, and performance that can propel business consequences across various business ramification, such as the questions below: 

What is NoSQL database, specifically Mongo DB and Neo4J?, Hadoop Vs. Spark, Hadoop DB/RoboMongo recommendations and alternatives, how do Big Data storage and Management work and what are the pros, and cons and finally, what would I recommend using MongoDB or Neo4J.

Step 1. NoSQL | MongoDB | Neo4J Database:

Big Data is defined as the large volume, variety, and velocity of data that exceeds the capabilities of traditional data processing methods for documents. The three V’s consist of a blend of written work, illustration, videos, and auditory attribution integrated into intricate formation generated by original provocations for data operations that necessitate the entire attributes; quantity of data stored, momentum at which details are entered the network and the diversity in the structures of the data to be stored. 

Hence, NoSQL is considered as a non-traditional database technology that develop to address challenges pertaining specifically to documents oriented databases, the term "NoSQL" encompasses a diverse set of database technologies, each designed for specific data models and use cases. MongoDB is a modern and versatile approach in handling data particularly when it comes to scalability, flexibility, and performance attribute. Neo4J’s strength is its ability to depict complex query relationships mostly for graphs.



Step 2. Hadoop Vs. Spark:

The significance of Big Data in uncovering patterns, trends, and insights that drive decision-making and innovation across various industries is Hadoop because it is a Map-Reduce framework, which is acceptable for diverse Big Data. The term, “HDPS, Hadoop Distributed File System, “supply repository to contribute to the process. For example, imputing data and median outcome. These characteristics are organized in structures and disperse to Map tasks. However, Spark has surprisingly progressive “Map Reduce Framework” that is designed to overcome issues exhibited by Hadoop for example: high execution times, in algorithms that only share data through a distributed file system (HDFS), and 

Step 3. Hadoop and MongoDB/RoboMongo:

Would I recommend it? 
Yes, I would recommend both because each one has its own advantage as well as challenges. Hadoop is designed for its scalability, batch processing, cost-effective storage, diverse data types and community ecosystems, dealing with large and growing datasets. On the other hand, MongoDB has flexible data modeling, horizontal scaling, real-time access, and development speed. So, depending on what type of project you are working on would determine the best suited system.


Would I recommend an alternative?
I have not had extensive training in either of the databases above, and certainly no experience with other systems. However, according to Professor Sid Amend and classmates on Webex, the grafts are better in Hadoop, and no other system was mentioned to be better than or worse. 
While using Adventure works, I did not notice much about the disadvantages, I was concerned only that I can accomplish the same results. If I have to choose one, I will go with Hadoop.

Step 4. Big Data Storage and Management Solutions:

Pros:

1. Data storage: 
Storing and maintaining substantial volumes of data can be pricey since it requires equipment, computer programs, preservation, and data merge replication for relieving faults. Condense algorithms have prominent compaction rate that can aid to save storage space.

2. Data processing: 
Big data demands individualized implements and procedures, such as dispersed extraction methods for managing the mass of data in an appropriate demeanor. Also, including cleaning, organizing, aggregating, and analyzing data to extract insights and support decision making.

3. Data integration: 
A collection of data is customarily generated by consolidating dissimilar incidents and documentation. As they advance from a variety of origin, it is tedious to analyze them. Furthermore, they contain many inconsistencies that need to be normalized along the pipeline. This requires data purification, modification and adjustment techniques that can assure the stability of the dataset configuration.
Cons:

1. Cost of the two Big Data Solutions:  
More equipment does not warrant a prolonged remedy for ameliorate execution, as the quantity and fitting together of the data may eventually oppress the system. Hardware is costly and is nowadays undergoing a deceleration in progression, generation, and correcting of the blueprint of our data channel that is consequently fundamental.

2. Data security and privacy:
 In recent years, simultaneously, consumers and organizations are progressively troubled about the privacy and security of their data. In addition to the obvious need of securing and elucidating data, the new ordinance requires companies to store sensitive user information as close to their location as possible.


3. Infrastructure faults: 
Hardware systems can be dependable only for an unquestionable amount of time before they will have to be upgraded if they no longer perform at the desired level or break down and need to be replaced. In addition to the inability to deliver their tasks in that preservation period, companies cannot afford to permanently lose that data in case of failure. 
Cost
				Because of the issues above, companies usually depend on two or three more duplicate clusters that can control traffic in case the main cluster fails. Although this plan of action can help with load distribution, the cost will increase both for maintenance and running expenses, since all the data must be duplicated into two or three extra clusters. Sample pricing below.[image: A screenshot of a computer
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								https://www.mongodb.com/pricing


Step 5. Comparative Analysis for MongoDB and Neo4J:

Challenges related to storage, processing, analysis, and visualization of massive datasets. MongoDB is well-suited for various use cases, while Neo4j excels in scenarios where relationships are central to the data structure of graphs.
          Below is a breakdown Table of MongoDB Vs. Neo4j
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Step 6. MongoDB Vs. Neo4J: Recommendation:

Recommendations related to this project aims at building a robust and reliable system suitable for organizations data that have become complicated and time consuming as data amount increases enormously every second, every day. So, I would recommend that a great strategy would be to have an automated fall over, proactive monitoring, and regular testing of documentation and security of the infrastructure. Hence, MongoDB can execute the requirements that are needed for documentation, whereas Neo4J are tailored to graph. Depending on  

Conclusion:

The key points about Big Data and NoSQL are emphasized by their transformative potential in the data-driven era and traditional data processing systems, which are the three V’s. There is transformative potential such as Hadoop and Spark processing of a mass amount of data is by distributing data information across computers. Data is tedious to extract, store, and process, but also extremely voluminous in that they overpower current technologies and challenge us to create new techniques for managing them. 

Consequently, big data analytics can make timely improved performances, and informed decisions to say the least. Therefore, empowering organizations to predict patterns, trends, and future outcomes. Meaning, regular updating and maintenance, implementing regularly scheduled software updates and staying current with all laws and policies by staying in compliance with state rules
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Neo4j vs. MongoDB

Below is a comparison of Neo4;j vs. MongoDB along with explanations for each aspect:

Aspect

Data Model:

Query
Language:

Schema:

Scalability:

Neo4j

In mongodb vs. neo4j, Neo4j uses a graph-based
data model, where data is represented as nodes,
relationships, and properties. This is ideal for
representing and querying highly
interconnected data.

Neo4j uses Cypher, a graph query language
designed to traverse and manipulate graph data
efficiently. It's specifically tailored for querying
graph structures.

In mongodb vs. neo4j, Neo4j allows for a flexible
schema, meaning nodes and relationships can
have properties without strict constraints,
enabling agility in data modelling.

Neo4j is well-suited for scenarios where complex
relationships and queries are central. It may not
scale as horizontally as MongoDB for handling
massive amounts of data.

MongoDB

In neo4j vs. mongodb, MongoDB uses a
document-based data model, where
data is stored in collections of JSON-like
documents. Each document can have
nested structures.

In neo4j vs. mongodb, MongoDB uses a
query language that resembles JSON
and is well-suited for querying
document-based data. It lacks the
specialized graph querying capabilities
of Cypher.

MongoDB offers a dynamic schema,
where documents in the same collection
can have different structures. This can
be advantageous for rapidly changing
data requirements.

MongoDB is designed for horizontal
scalability, making it a good choice for
handling large volumes of data across

distributed systems.
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Neo4j excels in scenarios where understanding
relationships and traversing paths between
entities are critical, such as social networks,

recommendation systems, and knowledge
graphs.

Use Case:

In mongodb vs neo4j, Neo4j's performance
shines when complex graph traversals are
required. However, it might not perform as well
for simpler queries, especially when compared
to specialized document stores like MongoDB.

Performance:

In neo4j vs mongodb, Neo4j provides indexing
optimized for traversing graph patterns

Indexing:
efficiently.

MongoDB is versatile and suitable for
various use cases, including content
management, catalogues, user profiles,
and real-time applications.

MongoDB performs well for simple
queries and read-heavy workloads. Its
performance might degrade when
handling complex graph traversal
scenarios.

MongoDB offers a range of indexing
options, allowing you to create indexes
tailored to your querying needs.
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MongoDB Pricing

The data platform built by - and for - developers
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For production applications with
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{ | shared
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For learning and exploring MongoDB
in a cloud environment. Basic
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~ 512MB to 5GB of storage




