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Abstract
This study provides some clarity on debate of using a SQL database versus a NoSQL database. Explains Database Indexes and the power of a Database Index, A database index allows a query to efficiently retrieve data from a database. Expounds the facts about database transactions. A transaction is a program unit whose execution may or may not change the contents of a database. The transaction concept in DBMS is executed as a single unit. If the database operations do not update the database but only retrieve data, this type of transaction is called a read-only transaction. Describes the basic concepts of distributed database architecture.
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1. [bookmark: _Toc61013515][bookmark: _Toc61632455]SQL vs. NoSQL
	SQL databases are primarily called as Relational Databases (RDBMS); whereas NoSQL database are primarily called as non-relational or distributed database. SQL databases are table-based databases whereas NoSQL databases are document based, key-value pairs, graph databases or wide-column stores. SQL is Relational Database Management System (RDBMS).	
	SQL
	SQL or the Structured Query Language is a Database language for storing, retrieving and accessing database. SQL stores data in the form of data-tables i.e. SQL is a relational database system (RDBMS). It contains queries like commands through which we can get to access, retrieve and manipulate our data.
	These commands are standardized for the making the migration of projects easy from one system to the other.
	For instance: The SELECT command is used to select particular records from the given or designated table. It is used to select only those records which we need to perform any action on. The selected records are then stored in the result-set and any action (if required) is performed on only those records.
	Likewise, many more commands are available with the SQL which makes us communicate with our database easily and thus in a way handles our database for us.
	SQL is used to build complex databases which have the capability to handle large amount of data in structured format.
	Some of the SQL database management systems are: MySQL, Oracle, Sqlite, PostgreSQL.
	NoSQL
	As the name suggests “NoSQL” is just the opposite of SQL. All the features are reversed in NoSQL.
	NoSQL on the other hand is a non-relational database management system. NoSQL is used for developing database for companies with low budget and small amount of data to work on. NoSQL has greater flexibility than SQL because it stores data in the form of graphs, charts, objects ad offers a room for new data entries to be accommodated easily in the database despite of their uniqueness.
	But database researchers seek this flexibility as a misguiding feature when it comes to cross platform migration of such databases.
	One more point of difference is the lack of standardization of the database query formats. This is another issue that needs to be solved to popularize NoSQL. With this, NoSQL also requires a documentation rich community for problem solving and with easy to learn tutorials to guide new developers take the advantage of this emerging technology.
	Some of the NoSQL database management systems are: MongoDB, BigTable, Redis, RavenDB, Cassandra
	NoSQL is Non-relational database system.
	SQL databases require a schema to be developed in advance and all the data is stored according to that schema.	
	NoSQL databases have dynamic schema.
	In SQL data is stored in forms of tables in the database.	
	In NoSQL, data stores data in from of objects, documents, graphs, key-value pairs etc.
	SQL uses standardized SQL Syntax commands to query the data.	
	NoSQL uses non-standardized query formats to retrieve the data.
	SQL databases are used when data to be stored is huge and complex database is required.
	NoSQL databases are used when data to be stored is less and budget is low.
2. [bookmark: _Ref19457317][bookmark: _Toc61013516][bookmark: _Toc61632456]Performance Tuning
Database performance optimization is a work that program developers attach great importance to. However, due to the many influencing factors of optimization work, it also brings certain difficulties to database performance optimization. Especially in the development of the information age, the requirements for the database are getting higher and higher. Only on the basis of clarifying the principle of database performance optimization, the staff can take targeted solutions to deal with the interference of various external factors and make real improvements. Database performance. The application of SQL Server database can effectively improve the speed of data request and return, and effectively deal with the processing of complex tasks, which is the key to improving work efficiency. In order to ensure the efficient operation of the database system and improve the stability of the operation process, the SQL database needs to be further optimized to promote the effective use of its functional value.
As the most basic application function of the entire SQL database, the index module is also the most critical component of the entire SQL database. Therefore, to optimize the design of SQL databases, corresponding improvements should be made to the index design to ensure that the applicability of SQL databases can be fully demonstrated. When users perform operations in some databases that have not created a sound and effective indexing service, they generally search the data in the database as a whole. However, this overall search method is to integrate, process and analyze all the relevant data in the database, and then obtain the completed information. However, this kind of data search method has obvious defects. This kind of search method is not suitable for some operations with a wide range of queries, and the data query method is also very resource-intensive, so it must be optimized for the indexing function of the SQL database.
[bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK15][bookmark: OLE_LINK18]	A database index allows a query to efficiently retrieve data from a database. field create an index on the Company_Name column This means that when we search for employees named “AA” using the SQL we showed earlier, then the entire T_Companty_Order table does not have to be searched to find Company_Name named “AA”. Instead, the database will use the index to find Company_Name named AA, because the index will presumably be sorted alphabetically by the Company_Name. And, because it is sorted, it means searching for a name is a lot faster because all names starting with a “A” will be right next to each other in the index! It’s also important to note that the index also stores pointers to the table row so that other column values can be retrieved. A very good analogy is to think of a database index as an index in a book. If you have a book about dogs and you are looking for the section on Golden Retrievers, then why would you flip through the entire book – which is the equivalent of a full table scan in database terminology – when you can just go to the index at the back of the book, which will tell you the exact pages where you can find information on Golden Retrievers. Similarly, as a book index contains a page number, a database index contains a pointer to the row containing the value that you are searching for in your SQL.
3. [bookmark: _Toc61013517][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: _Toc61632457]Transaction
	Transaction processing is the process of completing a task and/or user/program request either instantly or at runtime. It is the collection of different interrelated tasks and processes that must work in sync to finish an overall business process transaction. All types of database access operation which are held between the beginning and end transaction statements are considered as a single logical transaction in DBMS. During the transaction the database is inconsistent. Only once the database is committed the state is changed from one consistent state to another. The use of a transaction can address the problem that If the details of the specific date(s) requested by the production companies are not registered in the system venue cannot book and Customers cannot to book tickets items that are not registered. 
4. [bookmark: _Toc61013518][bookmark: _Toc61632458]Distributed Database Solution
Distributed databases are composed of many independent computers and several databases. Each database is a complete system capable of processing data, and their monetization methods are independent and free from interference. Distributed database is equivalent to exist on each computer node, and when used again, there is a separate database system. When users need data, the distributed database that exists in each sub-database will unite them all and make unified deployment. , So as to enable the high-speed transmission of data. Distributed database is a database built on each computer node and network. However, because the data is stored in different locations, a complete data may exist in different sub-databases. , And integrate a complete data when needed. But these different sites do not affect each other, and the speed of reading data is faster, so this is also one of the reasons for the rapid development of distributed databases.
It is difficult for a single machine to deal with massive amounts of data or high concurrent queries. It is necessary to split the data into multiple nodes, and store and process them on multiple nodes. This technique is called data partitioning, also known as data fragmentation. The main purpose of data partitioning is to improve scalability and spread data across multiple partitions. If a query is performed on a single partition, each node will only perform independent queries on its own partition.
	Horizontal Fragmentation
	Horizontal Fragmentation are subsets of tuples (rows)In database horizontal fragmentation, a relation (table) is divided into multiple sub-tables/sub-sets horizontally and by using the simple conditions. The horizontal fragments using the above set of min-term predicates can be generated as follows;

Fragment 1: 
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'big' AND Order_Time >= '2020-01-05';

Fragment 2:
 SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'big' AND Order_Time < '2020-01-05';

Fragment 3:
 SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'small' AND Order_Time >= '2020-01-05';

Fragment 4: 
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'small' AND Order_Time < '2020-01-05';
	Completeness: The tuple of the table T_Companty_Order is distributed into different fragments. No records were omitted. Otherwise, by performing the union operation between all the T_Companty_Order table fragments, we will be able to get T_Companty_Order back without any information loss. Hence, the above fragmentation is Complete.
	Reconstruction: As said before, by performing Union operation between all the fragments, we will be able to get the original table back. Hence, the fragmentation is correct and the reconstruction property is satisfied.
	Disjointness: When we perform Intersect operation between all the above fragments, we will get null set as result, as we do not have any records in common for all the fragments. Hence, disjointness property is satisfied.
	Vertical fragmentation
	In vertical fragmentation, the fields or columns of a table are grouped into fragments.
	In order to maintain re-constructiveness, each fragment should contain the primary key field(s) of the table. Vertical fragmentation can be used to enforce privacy of data. In this case, the designer will fragment the database as follows:
Fragment 1:
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK48]Company_Order_No|Company_Name|Order_Time|Cost
Fragment 2:
Company_Order_No|Theatre_No|Theatre_Type

Fragment 3:
[bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52]Company_Order_No|Ticket_No
	Mixed fragmentation can be achieved by performing horizontal and vertical partition together. Mixed fragmentation is group of rows and columns in relation. In mixed fragmentation, a combination of horizontal and vertical fragmentation techniques are used. This is the most flexible fragmentation technique since it generates fragments with minimal extraneous information. Mixed fragmentation can be done in two alternative ways: At first, generate a set of horizontal fragments; then generate vertical fragments from one or more of the horizontal fragments. Or ,at first, generate a set of vertical fragments; then generate horizontal fragments from one or more of the vertical fragments.
Fragment 1:
vertical fragments: Company_Order_No|Company_Name|Order_Time|Cost
horizontal fragments:
SELECT * FROM T_Companty_Order where Company_Order_No<'5'
SELECT * FROM T_Companty_Order where Company_Order_No>=5
Fragment 2:
vertical fragments: Company_Order_No|Theatre_No|Theatre_Type
horizontal fragments:
SELECT * FROM T_Companty_Order where Company_Order_No<'5'
SELECT * FROM T_Companty_Order where Company_Order_No>=5
Fragment 3:
vertical fragments: Company_Order_No|Ticket_No
horizontal fragments: 
SELECT * FROM T_Companty_Order where Company_Order_No<'5'
SELECT * FROM T_Companty_Order where Company_Order_No>=5
Reconstruction ：
1.Reconstruction of horizontal fragmentation can be performed using UNION operation on fragments.
SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'big' AND Order_Time >= '2020-01-05'
union SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'big' AND Order_Time >= '2020-01-05'
union SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'small' AND Order_Time >= '2020-01-05'
union SELECT * FROM T_Companty_Order WHERE Theatre_Type = 'small' AND Order_Time < '2020-01-05'
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]2. Reconstruction of vertical fragmentation is performed by using Full Outer Join operation on fragments.
SELECT 
a.Company_Order_No
,a.Company_Name
,a.Order_Time
,a.Cost
,b.Theatre_No
,b.Theatre_Type
,c.Ticket_No
FROM T_Companty_Order a full outer join 
T_Companty_Order b 
on a.Company_Order_No=b.Company_Order_No
full outer join  T_Companty_Order c on a.Company_Order_No=c.Company_Order_No
3.The original relation in hybrid fragmentation is reconstructed by performing UNION and FULL OUTER JOIN.
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