








Eco Bike Hubs Report











Table of Contents
1. Abstract
2. SQL
 2.1 Advantages and Disadvantages
3. NoSQL
 3.1 Advantages and Disadvantages
4. Conclusion of SQL vs NoSQL
5. Performance Tuning for Eco Bike Hubs
6. Transaction Implementation and Benefits
 6.1 Relevance to Eco Bike Hubs
7. References













1.Abstract
This report will compare SQL and NoSQL databases, showcasing their advantages, disadvantages and which one is more suitable in the case of pronto parcels. In addition, the report explores performance tuning strategies for the Eco Bike Hubs database such as recommending secondary indexes to enhance query efficiency and discusses how the transaction solutions used for the database addresses specific issues that Eco Bike Hubs faces.


2.SQL
Structured Query Language(SQL) is a programming language that is used to manage and manipulate relational databases. It was created by Donald D. Chamberlin and Raymond Boyce during their time at IBM in the 70s to make interacting with relational database easier [1]. SQL can add, retrieve, search, delete and perform many types of queries. Finally, SQL widely used in software such as MySQL, PostgreSQL and others. 

2.1 Advantages and Disadvantages 
There are many advantages of SQL, some of which are that its highly suitable for a structured and clearly defined data. Structured data refers to data that is placed and organised in a table with already predefined columns and relationships [2]. This is an advantage because if pronto parcels are retail focused then SQL databases support complex queries and data relationships which are needed for tasks like processing payments, generating receipts and managing stock or a booking system. Furthermore, SQL databases use ACID-compliant transactions (Atomicity, Consistency, Isolation, Durability). ACID ensures that database transactions are more reliable and safer from potential data loss if a system failure occurs [3]. This is an advantage because Pronto Parcels will need to work with customer data which needs to be in a safe and reliable environment. 
On the other hand, Scalability is a major disadvantage of using SQL. SQL databases scale vertically which means if your server is getting bigger and requires more processing power then increasing the power of a single server is the only option. This can become very expensive and difficult to manage in the long run [4].



  
3.NoSQL
Not only SQL (NoSQL) is a term that was first mentioned by Carlo Strozzi in 1998 and it describes a database system that does not rely on relational models used by SQL databases [5]. NoSQL databases are designed to work with unstructured and  semi-structured data.


3.1Advantage and Disadvantages 
Similarly to SQL, there are many advantages for NoSQL especially for scalability. NoSQL scales horizontally, this means if the database is getting larger then it can spread the data onto multiple servers to allow the database to easily scale [6]. In the long term using NoSQL is beneficial for Pronto Parcels if the company expects to manage larger and growing datasets. Some datasets that can potentially grow rapidly are customer data, delivery logs and parcel information.
While NoSQL excels in scalability one of the main drawbacks is the limited support for complex transactions. Unlike SQL which uses ACID which allows it to deal with complex transactions, NoSQL has weaker consistency [7]. This is a major disadvantage for Pronto Parcels where consistency is needed for important actions such as updating information or dealing with payments





4.Conclusion of SQL vs NoSQL
There isn’t a conclusive answer to which one is better since the answer is heavily reliant on what Pronto Parcels business prioritises. For example, SQL is more effective at dealing with structured queries with clearly defined relationships and can deal with complex transactions with ACID transactions [7]. Therefore, if Pronto Parcels believes that they need a database system that will deal with transaction, customer data then SQL will be more reliable.
On the other hand, NoSQL databases are better at providing scalability that can deal with large volumes of rapidly increasing data [7]. Therefore, if Pronto Parcels believe that SQL scalability will be too difficult and expensive then NoSQL is the better option to go with. Ultimately the decision depends on what Pronto Parcels thinks is more essential for their business.



5.Performance Tuning for Eco Bike Hubs
For Eco Bike Hubs customer orders, inventory status, and delivery tracking are the tables that frequently perform queries. To improve their performance, indexes can be added [8]. The first index can be used on customer_id in the Rentals table. The reason for this is that the query scans the whole table and as the rentals table grow the slower the query will be. Another query to index would be store_id in the Bicycles table, this query will most likely be used a lot since customers and employees might regularly check which bicycles are available. Finally, an index on the bicycle_id for the Sales table. This query might also be used a lot to check whether a specific bicycle has been sold or not.

An example of how an index is written:
CREATE INDEX idx_rentals_customer_id
ON Rentals(customer_id);


6.Transaction Implementation and Benefits
One of the issues that Eco Bike Hubs reported concerns recording the date of when bikes were hired. The transaction developed showcases that if dates were recorded at an unrealistic time and date then the transaction will fail. An example of an unreasonable date is hiring a bike, and it registers the day and time to be before the booking was made. The benefit of this is that if a booking were to happen with the date registered wrong then the transaction would get cancelled until a correct date is used. Meaning, the database wouldn’t store any transaction with the wrong recorded dates.
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