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Abstract
	This paper introduces the distinction between NoSQL and SQL in turn, and expounds the index, transaction and distributed query of database with examples.
	SQL and NoSQL have the same goal: to store data. But they store data in different ways, which can affect the projects you're working on, either to simplify your development or to hinder your development. Despite the current popularity of NoSQL databases, NoSQL is not a replacement for SQL -- it's just an alternative to SQL.
	An index in a database is similar to a table of contents in a book. It can quickly locate the word it is looking for according to pinyin or part of the alphabet. A table of contents in a book can help you quickly find the information you want without having to finish the whole book.
	A database transaction is a sequence of database operations that access and may operate on various data items. These operations are either all or none executed, and are an indivisible unit of work.A transaction consists of all database operations performed between the beginning of a transaction and the end of a transaction.
	The advantages of distributed database are as follows: it has flexible system structure, ADAPTS to distributed management and control mechanism, superior economic performance, high reliability of the system, good availability, fast response speed of local application and good expansibility, and is easy to integrate existing systems.
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1. [bookmark: _Toc61013515][bookmark: _Toc61527686]SQL vs. NoSQL
1. [bookmark: _Ref19457317][bookmark: _Toc61013516]SQL and NoSQL have the same goal: to store data. But they store data in different ways, which can affect the projects you're working on, either to simplify your development or to hinder your development. Despite the current popularity of NoSQL databases, NoSQL is not a replacement for SQL -- it's just an alternative to SQL.
2. Some projects may be better suited to using SQL databases, while others may be better suited to using NoSQL, and some projects will do just fine with either.
3. There is no clear difference between SQL and NoSQL. Some SQL databases also adopt the features of NoSQL databases and vice versa. The boundaries when it comes to choosing a database are becoming more and more blurred, and some of the new hybrid databases will provide even more choices in the near future.
[bookmark: t1]The difference between SQL and NoSQL
1. SQL databases provide relational tables to store data, and NoSQL databases use key-value pairs like JOSN to store documents.The table structure in SQL has strict data schema constraints, so storing data is difficult to error. NoSQL stores data more freely and flexibly, but it can also lead to data inconsistencies.
2. In an SQL database, you cannot add data to tables and fields unless you have defined the schema for them in advance. In a NoSQL database, data can be added at any time without having to define documents and collections beforehand.   SQL must define the data schema before logical manipulation of the data. The data schema can be changed later, but major changes to the schema can be very complex. Therefore, NoSQL databases are more suitable for engineering projects where data requirements cannot be determined (MongoDB adds a unique ID for each document in the collection.If you still want to define the index, you can define it yourself later.
The schema contains a lot of information: primary keys -- unique tokens like ISBN that uniquely identify a record;Indexes - usually set index fields to speed up searches;Relationships - logical connections between fields;Count functions such as triggers and stored programs
3. SQL has the normalization of a database. NoSQL can also use canonicalization, but prefers de-canonicalization.   In SQL, we need to add a new table, tableB, and an old table, tableB, to connect the new table with the foreign key B_id, which is used to refer to tableB. This design minimizes data redundancy. We don't need to add all the information in tableA repeatedly -- we just need to refer to tableB. This technique, called database normalization, has practical implications. We can change the information in Tableb without modifying the data in Tablea.NoSQL, on the other hand, adds Tableb information for each item of data in Tablea. This will make the query faster, but the efficiency will be significantly reduced when there are more records updating the publisher information.
4. SQL has a JOIN operation.   No, nothing
The SQL language provides powerful JOIN operations for queries. We can use a single SQL statement to retrieve related data in multiple tables. The absence of the same operation as JOIN in NoSQL is shocking to anyone with experience in the SQL language. This is one of the reasons for the existence of demoralization.
5. SQL has data integrity. NoSQL does not have data integrity
Most databases allow database integrity constraints by defining foreign keys.There is no constraint option for data integrity in a NoSQL database. You can store any data you want. Ideally, a single document would be the single source of all the information for a project.
6. SQL requires custom transactions. NoSQL is transactional when operating on a single document, while it is not transactional when operating on multiple documents
In an SQL database, two or more update operations can be combined into a single transaction (or all execute successfully or fail). Binding two update operations into a single transaction ensures that either they all succeed or they all fail. In a NoSQL database, updates to a document are atomic. In other words, if you want to update three values in a document, either all three values are updated successfully or they remain the same. However, there is no corresponding action for a transaction when manipulating multiple documents. One of the actions in MongoDB is transaction-like options, but we need to manually add them to the code.
7. SQL uses the SQL language. NoSQL uses the JSON class
SQL is a declarative language. The SQL language is powerful and has become an international standard, although most systems have some subtle differences in syntax. The NoSQL database uses JavaScript like JOSN as a parameter for queries! The basic operation is the same, but nested JOSN will result in complex queries.
8. NoSQL is faster than SQL
In general, NoSQL is faster than the SQL language. This shouldn't come as a shock; the simpler, de-normalized storage in NoSQL allows us to get all the information for a particular item in a single query. There is no need to use complex JOIN operations in SQL. That said, your project's design and data requirements can have a big impact. A well-designed SQL database will certainly perform much better than a poorly designed NoSQL database, and vice versa.
Projects suitable for SQL development:
1. Logically related discrete data requirements can be defined up front 
2. Data consistency is a must 
3. Mature technology with good developer experience and technical support standards
Projects suitable for NoSQL development:
1. Irrelevant, uncertain and evolving data needs 
2. Simpler or looser projects that allow you to start programming quickly
3. Speed and scalability are critical
[bookmark: t2]conclusion
SQL database:
· Use tables to store related data
· The underlying schema needs to be defined before the table can be used
· Encourage the use of normalization to reduce data redundancy
· Support the use of JOIN operations, using a single SQL statement to fetch related data from multiple tables
· The data integrity constraint rules need to be met
· Use transactions to ensure data consistency
· It can be used on a large scale
· Use the powerful SQL language for query operations
· Provides a lot of support, expertise and AIDS
NoSQL database:
· Use a JSON-like document format to store key-value pair information
· No specific schema is required to store data
· De-normalized standards are used to store information to ensure that a document contains all the information for an entry
· You do not need to use the JOIN operation
· Allows data to be stored in any location without validation
· Make sure to update a single document, not multiple documents
· Provides excellent performance and scalability
· Query using JSON data objects
· It's a new type of technology
2. [bookmark: _Toc61527687]  The index
[bookmark: OLE_LINK53][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK56]	An index in a database is similar to a table of contents in a book. It can quickly locate the word it is looking for according to pinyin or part of the alphabet. A table of contents in a book can help you quickly find the information you want without having to finish the whole book.
Classification of indexes:
1. Unique index: The index value of each row is UNIQUE (create UNIQUE constraint, create UNIQUE index automatically)
2. Primary key index: The primary key column specified when the table is created is automatically created and has a unique feature.
3. Clustered index (CLUSTERED index) : Clustered index is equivalent to pinyin lookup in dictionary, because the CLUSTERED index stores records in physical contiguous existence, that is, after pinyin A, it must be followed by B.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Nonclustered Indices (Nonclustered Indices) : Nonclustered Indices are equivalent to using a dictionary for a radicals lookup. Nonclustered Indices are logically contiguous, but physical storage is not contiguous.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]	In each table, I create a primary key index, which must contain a unique index. A unique index column is allowed to have a null value, but a primary key column is not allowed to have a null value.Null values are allowed for unique index columns and not for primary key columns.
	I am also building indexes on the fields that need to be queried frequently. For the T_BOOK reservation table, the time of company reservation, company name, theater name are all to be queried frequently.So I added a non-clustered index to these three columns.Through the non-clustered index, the corresponding primary key value of the record can be found, and then the primary key value can be used to find the required data through the clustered index.Non-clustered cable does not affect the storage order of the data in the table, and the retrieval efficiency is lower than that of clustered index. The effect on the addition/modification/deletion of data is less mainly due to the adjustment of the storage order.A clustered index can only have one table, while a non-clustered index can have more than one table.
3. [bookmark: _Toc61527688]The transaction
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]A database transaction is a sequence of database operations that access and potentially operate on various items of data, all or none of which are executed, and are an indivisible unit of work.A transaction consists of all database operations performed between the beginning of a transaction and the end of a transaction.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Two problems with the Abertawe Arts Centre can be solved by transactions: 1. Venue bookings are sometimes recorded, but details of specific dates requested by the production company are not registered in the system.2. Customers can book ticket items that are not registered as events.
If the details for a particular date are not registered in the system, that is, there is no relevant data in the T_BOOK table, the submission is not allowed.
If there is no event ticket in the T_TICKET table, the customer cannot book in the T_BUY_TICKET table
4. [bookmark: _Toc61527689]Distributed database
(I) The establishment of distributed database
1. [bookmark: OLE_LINK17][bookmark: OLE_LINK18]The M_SPACE table is the base table for storing theater spatial information, which can be distributed horizontally.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Conditions: Distinguish theatres of different sizes
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]	 SELECT * FROM M_SPACE WHERE Type = 'B' 
	SELECT * FROM M_SPACE WHERE Type = 'S'
2. T_BOOK is the company reservation table and can be vertically distributed.
Column 1:
Store company information and company booking time
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK15][bookmark: OLE_LINK16]BOOK_NO|BOOK_NAME|BOOK_TIME_FROM|BOOK_TIME_TO
Column 2: Stores information about the company's theater reservations and the cost
BOOK_NO |THEATRE_NO|THEATRE_Type|COST 
Column 3: Stores the ticket information corresponding to the theater the company booked
[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22]BOOK_NO |TICKET 
3. T_BUY_TICKET is the purchase table and can be distributed horizontally.
Conditions: differentiate the number of tickets purchased
SELECT * FROM T_BUY_TICKET WHERE NUM >5
SELECT * FROM T_BUY_TICKET WHERE NUM <=5 
4. T_ticket is the active ticket table, which can be horizontally distributed.
Condition: distinguish the professional degree of the activity performance
	select * from  T_TICKET where PRO_LEVEL ='A'
	select * from  T_TICKET where PRO_LEVEL ='P'

(II) Reconstruction of a distributed database
1. SELECT * FROM M_SPACE WHERE Type = 'B' union SELECT * FROM M_SPACE WHERE Type = 'S' 
select 
a.BOOK_NO
,a.BOOK_NAME
,a.BOOK_TIME_FROM
,a.BOOK_TIME_TO
,b.THEATRE_NO
,b.THEATRE_Type
,b.COST
,c.TICKET
  from T_BOOK a 
  full outer join  T_BOOK b on a.BOOK_NO=b.BOOK_NO 
  full outer join  T_BOOK c on a.BOOK_NO=c.BOOK_NO 
2.   SELECT * FROM T_BUY_TICKET WHERE NUM >5 union SELECT * FROM T_BUY_TICKET WHERE NUM <=5
3. select * from  T_TICKET where PRO_LEVEL ='A' union	select * from  T_TICKET where PRO_LEVEL ='P'

