[image: http://dspace.tsd.ac.uk/dspace/image/tsd-logo.jpg]




DATABASE SYSTEMS(ACCA7002)
[image: ]






REPORT

NAME:WENHAO KANG
STUDENT NUMBER:1904635



CONTENTS
ABSTRACT	1
1. SQL vs. NoSQL	2
1.1 Definition of SQL	2
1.2 Definition of NoSQL	2
1.3 Differences between SQL and NOSQL	3
1.3.1 Method of storage	3
1.3.2 Data relationships for tables/data sets	4
1.3.3 Join	4
1.3.4 Data integrity	4
1.3.5 Transaction	4
1.3.6 SQL uses the SQL language. NoSQL use class JSON	5
1.3.7 NoSQL is faster than SQL	5
1.3.8 Scalability	5
1.3.9 Query	5
1.4 Choice between SQL and Nosql	6
1.4.1 Projects suitable for SQL development	6
1.4.2 Projects suitable for NoSQL development	6
1.5 Conclusion	6
2. Performance Tuning	7
3. Transaction	8
4. Distribution Database Solution	8
5. Reference	10





[bookmark: _Toc9140]ABSTRACT
This article reports on the differences between SQL and NoSQLand how to use them. It discusses in detail the development of SQL and NoSQL technology at present and how to choose database. To solve the problem of bargin, the transaction is proposed, and the index is built to enhance the database performance. And the scheme of distributed database design is proposed.
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1. [bookmark: _Toc21297]SQL vs. NoSQL
1.1 [bookmark: _Toc19449]Definition of SQL
Relational database is a database established on the basis of relational model, which is processed by mathematical concepts and methods such as set algebra. Real world entities and their relationships are represented by relational models. Relational database is a database established on the basis of relational model, which is processed by mathematical concepts and methods such as set algebra. Real world entities and their relationships are represented by relational models. It is a database that contains organized and linked data related to each other, All records in the database are organized into tables [1]. 

1.2 [bookmark: _Toc28757]Definition of NoSQL
NoSQL database solutions are becoming increasingly important in a world dominated by SQL relational databases.NoSQL databases are designed to provide database solutions for large amounts of unstructured data.However, the advantages (or disadvantages) of using NoSQL databases to process structured, not necessarily "large" data are not clear.Few studies have compared the performance of NoSQL databases with that of traditional relational databases in processing small amounts of structured data.Numerous experiments have shown that mongodb performs as well as or better than relational databases, except for the use of aggregation functions [2].
Non-relational database is a database of different from the traditional relational database management system. With the relational database is the biggest difference does not use SQL as the query language.Representative has: BigTable (Google), Cassandra, directing, CouchDB; Also includes key database: Apache Cassandra (Facebook), LevelDB (Google).
NoSQL doesn't just stand for SQL.Pronounced noseequel.It is another type of data store (previously used) outside of a database that stores large amounts of data, such as data on facebook (which is growing every day).NoSQL is a non-relational database management system (sometimes referred to as derived from relational database)[3]. It is a fast information retrieval database with good portability.NoSQL is basically derived from RDB database systems.This database typically interacts with UNIX operating systems [3].
Unlike RDBMS, most NoSQL databases are scalable and independent of high availability hardware. You can add and remove (or crash) machines from an RDBMS cluster solution without performing the same operations;SomeNoSQL data stores even offer automatic sharing.springsource cto Javier Soltero puts it this way: Oracle will tell you that with the right hardware configuration and the right Oracle RAC(real application cluster) and other related magic software, you can achieve the same scalability [4].

1.3 [bookmark: _Toc10707]Differences between SQL and NOSQL
[bookmark: _Toc20885]1.3.1 Method of storage
Table structures in SQL have strict data schema constraints, making it difficult to store data incorrectly.NoSQL is more flexible and free to store data, but it can also lead to data inconsistencies. 
In SQL databases, data cannot be added to tables and fields unless a schema is defined in advance for the tables and fields. On the contrary, we can add data at any time in NoSQL database without defining tables first. Data schema must be defined before SQL can perform logical operations on data. You can change the data schema later, but the main changes to the schema can be very complex. Therefore, the NoSQL database is more suitable for projects where data requirements cannot be determined (mongodb adds a unique ID for each document in the collection). If you still need to define the index, you can do it later. Patterns contain a lot of information: primary key -- unique tag, such as ISBN that uniquely identifies a record; index -- usually set index field to speed up search; relationship -- logical connection between fields; counting function, such as trigger and storage program.
Compared with SQL database, NoSQL database is used to store simple data structure, or similar to the data structure of object-oriented into language. They do not need complex logic, and complex object relationship mapping, for example, key value is very important for storage or document storage, which is very important for applications with simple data structure. These data structures are difficult to benefit from refactoring the database [4].
[bookmark: _Toc17869]1.3.2 Data relationships for tables/data sets
[bookmark: OLE_LINK1]SQL has normalization of the database.NoSQL can use normalization as well, but it tends to be de-normalized. In SQL, we need to add a new table tableB, and an old table tableB to associate the new table just by using the foreign key B_id to reference the information in tableB. This design can minimize the redundancy of the data. We don't need to add all the information about tableB repeatedly for tableA -- we just need to reference it.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, is more about adding tableB information for each item of data in tableA, which will make the query faster, but the efficiency will decrease significantly when the record of updating the press information becomes larger.
[bookmark: _Toc11811]1.3.3 Join
SQL has join operations, NoSQL does not. SQL language provides powerful join operation for query. We can use a single SQL statement to get related data in multiple tables. But there is no same operation with join in NoSQL, which is very shocking for people with SQL language experience. This is one of the reasons for the existence of denormalization.
[bookmark: _Toc20435]1.3.4 Data integrity
Most databases allow database integrity constraints by defining foreign keys. There is no constraint option for data integrity in NoSQL database. You can store whatever data you want. Ideally, a single document would be the only source of all information for the project.
[bookmark: _Toc7576]1.3.5 Transaction
SQL requires a custom transaction. NoSQL is transactional when operating on a single document, but not when operating on multiple documents
In SQL database, two or more update operations can be combined into one transaction (or all of them succeed or fail). Binding two update operations as a single transaction ensures that they are either all successful or all failed. In NoSQL database, the update operation for a document is 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 operation corresponding to the transaction when operating multiple documents. One of the operations in mongodb is transaction like options. However, we need to add them to the code manually.
[bookmark: _Toc4861]1.3.6 SQL uses the SQL language. NoSQL use class JSON
SQL is a declarative language. SQL is powerful and has become an international standard, although most systems have some subtle differences in syntax. NoSQL database uses JavaScript similar to Josn to query! The basic operations are the same, but nested Josn will produce complex queries.
[bookmark: _Toc28963]1.3.7 NoSQL is faster than SQL
[bookmark: _Toc19556]In most cases, NoSQL is much faster than SQL, because NoSQL database does not need to be standardized to store data, it can allow programmers to query all specific information. But we don't need complex link operations in SQL data. In other words, different projects and different data requirements will have different effects. The design performance of a good SQL database is much better than that of a bad NoSQL database.
1.3.8 Scalability
[bookmark: _Toc1913]In almost all cases, SQL databases are scalable vertically and horizontally. This means that you can increase the load on a single server by adding ram, CPU, or SSD capabilities. More traffic can be handled by sharding or adding more servers to the NoSQL database. It's like building a house. We can build many floors in one building or many rooms in one floor. As a result, NoSQL will eventually become larger and more powerful, making these databases the first choice for large or changing datasets.
1.3.9 Query
Query language is the most frequently used language in database. NoSQL database is not suitable for structured query language, it can use non standardized query language, SQL database more use query language. Most applications that use NoSQL databases create a set of search statements that apply to them. For example, Cassandra supports CQL (Cassandra query language), and mongodb uses Mongo query language. Therefore, it is very restrictive and uncoupled for users. It is difficult for users to switch from one nosq database to another [5].
1.4 [bookmark: _Toc9698]Choice between SQL and Nosql
[bookmark: _Toc31005]1.4.1 Projects suitable for SQL development
 1.The need for logically relevant discrete data can be defined in advance. 
 2. Data consistency is necessary. 
 3. Standard mature technology with good developer experience and technical support. 
 4. Data usually needs to be queried in a structured way, such as join. At this time, the relational database will win.
 5. The scale and growth rate of data are usually predictable.
[bookmark: _Toc23481]1.4.2 Projects suitable for NoSQL development
 1. Uncorrelated, uncertain and evolving data needs. 
 2. Simpler or looser projects that can start programming quickly. 
 3. Speed and scalability are critical. 
 4. Data is usually used for fuzzy processing, such as full-text search, machine learning.
 5. The data is massive, and the growth rate is unpredictable.

1.5 [bookmark: _Toc10222]Conclusion
	SQL
	NOSQL

	Use tables to store related data 
	Using JSON like documents to store key value pair information 

	You need to define the target schema before using the table
	No specific schema is required to store data 

	Encourage standardization to reduce data redundancy 
	Use non standardized standard storage information to ensure that a document contains all the information of an item

	It supports join operation and fetches related data from multiple tables with one SQL statement
	No need to use join operation 

	Need to meet data integrity constraint rules
	Allows data to be stored anywhere without validation 

	Use transactions to ensure data consistency 
	Ensure updated single document, not multiple documents 

	Can be used on a large scale 
	Provides superior performance and scalability 

	Query operation with powerful SQL language
	Querying with JSON data objects 

	Provides extensive support, expertise and support tools
	It's a new technology 




2. [bookmark: _Toc3175]Performance Tuning
1.CREATE INDEX IX_Product ON Product(Name)
In daily use, the database often forgets the commodity ID, so it often finds the corresponding commodity by searching the name, so it establishes the index in the name position of the commodity table to enhance the search efficiency.
2.CREATE INDEX IX_Customer ON Cusotmer(FirstName,LastName,EmailAddress)
This index is built in the customer table. In daily use, we usually need to find the customer information. By setting up an index on the column Firstname, LastName, emailaddress, we can quickly find all the information of the corresponding user according to the user's name or mailbox.
3.CREATE INDEX IX_Order ON [Order](CustomerID)
This index is built in the order table. In daily use, we usually need to find the information of each order. In many cases, we don't know the order number, but only the corresponding user. Therefore, we need to build an index in the CustomerID column of the order table to quickly find the order information of the corresponding user.
4.CAREATE INDEX IX_Delivery ON Delivery(OrderID)
This index is built in the delivery table. Through this index, we can quickly find the logistics situation corresponding to each order, which enhances our search efficiency.
5.CREATE INDEX IX_Staff ON Staff(FirstName,LastName,Position).
This index is built in the staff table. In daily use, we usually need to find the employee information of the company for operation. Therefore, it is convenient for us to find the corresponding employee information on the columns firstname and LastName, and it is helpful for us to quickly find the employees of the corresponding job by building an index on position.
3. [bookmark: _Toc21535]Transaction
Because the user often fails to register or has no inventory when purchasing goods, I create a transaction. First, I define four variables as @ productid, @ OrderID, @ storageid, @ quantities. Then I insert new order data into the order table. Then I judge that when the productid in the inventory table is equal to @ productid and the storageid is equal to @ storageid, Whether the column amount in the table inventory is smaller than the variable @ quantities we entered or whether the column productid in the product table is equal to @ productid. If not, the transaction will be rolled back. If there is a commit transaction, and the above new data will be inserted into the order table.
4. [bookmark: _Toc27707]Distribution Database Solution
Possible solution as follows:
Don’t fragment Staroge/productTy/Inventory/customer/ProductFeature/ExtraFeature/ProductExtraFeature/OrderExtraFeature - replicate relations at all sites - only contain a small number of records.
Staff Table
   Use vertical fragmentation for Staff:
   S1: staffID,StorageID,Firstname,Surname,Gender,DOB,EmailAddress,Mobilephone,StartDate,LeavingDate(Staff)
S2:
[bookmark: _Toc10763][bookmark: _Toc7365][bookmark: _Toc12788]     Position,Salary,Bonus(Staff)
Reconstruction: S1S2


Agency Table
  Use horizonatal fragmentation for Agency

{storageID = 1 (‘Eng’) and productTypeID = 1 (‘Tech’),
storageID = 1 (‘Eng’) and productTypeID = 2 (‘H&F’),
storageID = 1 (‘Eng’) and productTypeID = 3 (‘T&C),
storageID = 1 (‘Eng’) and productTypeID = 4 (‘S&L’),
storageID = 2 (‘Sco’) and productTypeID = 1 (‘Tech’),
storageID = 2 (‘Sco’) and productTypeID = 3 (‘T&C’),
storageID = 2 (‘Sco’) and productTypeID = 4 (‘S&L’),
storageID = 3 (‘Wal’) and productTypeID = 1 (‘Tech’),
storageID = 3 (‘Wal’) and productTypeID = 4 (‘S&L’)}

[bookmark: _Toc8801][bookmark: _Toc6024][bookmark: _Toc18087]Horizontal Fragments are:
A1: 	storageID = 1 and productTypeID = 1 (Agency)
A2: 	storageID = 1 and productTypeID= 2 (Agency)
A3: 	storageID = 1 and productTypeID= 3 (Agency)
A4: 	storageID = 1 and productTypeID= 4 (Agency)
A5: 	storageID = 2 and productTypeID= 1 (Agency)
A6: 	storageID = 2 and productTypeID= 3 (Agency)
A7: 	storageID = 2 and productTypeID= 4 (Agency)
A8: 	storageID = 3 and productTypeID= 1 (Agency)
A9: 	storageID = 3 and productTypeID= 4 (Agency)


	Reconstruction: A1  A2  A3  A4  A5  A6  A7  A8 A9


Product Table
  Use derived fragmentation for Product

   Pi:	Property   Ai	 1  i  9

Reconstruction: P1  P2  P3  P4  P5  P6  P7  P8P9 .



Order Table
  Use horizontal fragmentation for Order：
   O1:   Status  =  ‘Finished’
   O2:   Status  =  ‘Unpaid’
   O3:   Status  =  ‘Paid’
   O4:   Status  =  ‘Canceled’
Reconstruction:  O1O2O3O4

OrderDetail Table
  Use horizontal fragmentation for OrderDetail：
    OD1:  StorageID  =  ‘Eng’ 
    OD2:  StorageID  =  ‘Sco’ 
    OD3:  StorageID  =  ‘Wal’ 
Reconstruction: OD1OD2OD3

Delivery Table
  Use horizontal fragmentation for Delivery:
   D1:  Status  =  ‘Unfilled orders’
   D2:  Status  =  ‘In transit’
   D3:  Status  =   ‘Delivered’
Reconstruction: D1D2D3


Replenishment Table
  Use horizontal fragmentation for Replenishment:
   R1:  Storage  =  ‘Eng’
   R2:  Storage  =  ‘Sco’
   R3:  Storage  =  ‘Wal’
Reconstruction: R1R2R3
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