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Introduction

SQL Server that is used in Microsoft application platforms and all other analyses, integration services is famously known for its adaptability and the functionalities it offers. It is very handy to be used when dealing with windows applications due to its impressive price and excellent integration capabilities.

We all know that windows have occupied over the stream in every available field and it is important to use database servers that are well in touch with it. This is the reason why learning about SQL servers and the core language it uses to improve your expertise in the subject.

What is SQL?

Structured query language (SQL) is the database query language that is used in SQL and other servers. It is a relational database language and is a must for any database administrator looking out for opportunities in the field

Why we wrote this book?

There is an abundant number of resources available for SQL in the market. But there are only a few books that understand the standard beginners expect. This book deals with all the concepts in a very easy and handy language to make things easily understood for the beginners. A lot of examples and code are simple and can easily be understood by beginners.

This book also can be used as perfect reference material for experienced database administrators. We wrote this book to improve the standard of learning in the database industry and deliver quality professionals to the industry

How to use this book?

First of all, give a glance through all the contents that are present and understand the layman explanations given to the topic. In the next reading try to look at the SQL code given and get it linked with your theoretical knowledge. Use both the theoretical and practical knowledge provided in the book to achieve outstanding results.

Now, it’s time to start our journey into the world of SQL programming. Let us go!


Chapter 1: What is SQL?

Databases are an important part of computer technology that has expanded in wide growth from the past few decades. Every internet or web application consists of data that needs to be shown and collected. A lot of technologies nowadays need to store bundles of information and process them according to user needs within very less time (In microseconds).

What are Databases?

If you need to express a layman definition about a database then here it is for your understanding.

" Database is something that the stores information which is canonically known as data. Data may be of any kind. For example, image, text, and video to name a few."

A practical example of a database:

Consider a library. They usually consist of books and people come to Loan books. Libraries in the world days used to create bundles of registers to track the books that are Loaned by the civilians. However, after the advent of computers things became easier with Libraries getting equipped with Library management systems. This software usually stores every detail of the book, Library members and details about the books that are on hold. All of this information is stored in the databases in the cloud and Library members can easily access their Library account online with encrypted safety.

Small Exercise:

I hope you got a good overview of the databases. Before jumping into the next section, we ask you to think about a real practical database structure that you have encountered. Just think. You will notice how important they are in the present technological world.

What is a DBMS (Data Management System)?

We usually have data that is sensitive in the databases and there need to be some regulations to easily and logically manipulate this data with the help of a system. For this reason, years back computer scientists designed Database management systems to manipulate, create and erase the data. With DBMS systems we usually achieve complete authority of the data we possess and can use them logically.

Types of DBMS

There are various types of DBMS technologies that flourished in the computer arena in the past decades such as Hierarchal and Network DBMS. However, they did not prove to be feasible for many reasons. The most successful database management system is Relation DBMS which represents the data using Tables. More advanced applications use Object-oriented DBMS to process the information. However, this book technically deals with Relational DBMS.

Advantages of Databases

As said before databases are everywhere in the real world nowadays and have increased their capabilities tremendously. Even smartphones inbuilt databases to store information and use them for applications. A lot of travel sources such as Railways, Airlines extensively depend on databases to categorically obtain real-time information. Databases are also stored on the internet as a cloud and can decrease costs for small companies. A lot of multinational companies like Google, Amazon collect tons of information and store them in remote databases to test and develop machine learning algorithms.

Just like programming languages databases need a language to effectively query and update information in the databases. For this exact purpose, Database query languages are developed. In the next section, we will start discussing database query languages and SQL in detail. Follow along!

What are Database Query Languages?

There is no use of data that cannot be used and manipulated. For this exact purpose, Database query languages are developed. They usually use two principle concepts known as Data definition language (DDL) and Data Manipulation Language ( DML) to query and update the information. The most popular and preferred database query language is SQL which this book deals about.

What is SQL?

SQL to be defined in a single sentence is famously known as a structured query language. SQL which is a pioneer skill for industrial applications has occupied popular database query market decades back. SQL deals with relational databases to create, modify, update and delete the entities using various advanced mechanisms. SQL also helps databases to become more secure and optimized.

SQL has become popular due to its fast adaptability to every device and also due to the development of databases that support SQL as a query language. For example, MySQL and Oracle both use SQL is a primary query language.

SQL also has a counterpart called No SQL which not only supports SQL concepts but also additional advanced concepts. No SQL is used in advanced systems but SQL is much more preferable to small enterprise networks.

Getting ready to code

Just like any other programming language you need to understand the essence of the language you are trying to learn before diving into it. Make a clear note about the advantages of SQL and note down common errors that you may get encountered with.

Make a list of necessary applications to be installed and check system requirements for all of that software.

Installing MySQL applications

MySQL is one of the tools that Microsoft offers for countless organizations and small businesses. There are several costly certification courses available for a better understanding of the management of these databases. Here in this book we coherently explain to you the installation procedure after explaining the types of SQL Server editions that are available.

Type of SQL server software versions:

Microsoft offers a wide range of software availabilities for better deployment of the services. It is useless to buy huge resources if there is no enough data. It also doesn’t make sense to rely on fewer resources for huge data as there will be continuous downtime which may irritate your service users. For this exact reason, MySQL is available in different types as described below.

a) Express

This is a small comprehensive edition where it consists of simple resources and workbench tools that are needed to start running for an individual or a small enterprise.

b)Standard

Standard version is usually recommended for small business that has moderate data to be handled. It can quickly monitor the operations and processes data faster when compared with the express edition

c)Enterprise

Enterprise version is one of the most used SQL servers all around the world. It has a wide range of capabilities and can be used by moth medium and large companies. It consists of a lot of services such as reporting, analysis, and auditing. Enterprise version costs a lot more than the normal versions due to its complex nature.

d)Developer

This version of the SQL server is especially used by developers to test and manipulate the functionalities in an environment. All the developers use this version to experiment with the logical entity they are dealing with. You can easily convert the license of your developer version to an enterprise version with a click

e)Web

This version of the SQL server is primarily developed to deal with web applications. A lot of medium hosting services use this version to store small amounts of data.

What are the components that are in SQL software?

SQL Server software consists of various components that need to be installed. We will discuss this in detail in the further sections. Here are some of the most used SQL server managers.

a) Server management system

This is the most important component where every server that is present is registered, created, managed or erased if needed. This is a working interface for database administrators to interact with the databases that are operating.

b) Server configuration manager

This component helps us to give customized information about network protocols and parameters in detail.

c)SQL Server profiler

This is the component that helps you monitor all the activities that are running through the system.

What to consider before installing the software?

1. Do thorough research about the software you are installing. You can further refer to the documentation or online resources to check minimum system requirements and components information.

2. Learn about components. Get a good understanding of different components such as analysis, reporting that SQL enterprise version offers. Nowadays many industries must analyze and report the findings as a database administrator.

3. Learn about authentication modes that are present and do good research about them.

Installation procedure:

The following explains how to install and configure the MySQL database in a Windows system. The specific steps are as follows.

1) Double-click MySQL installation file that is deployed to pop up a dialog box and start the installation procedure.

2) After accepting the terms and conditions click the "Install" button to start the installation.

3) After a few seconds, select the "Launch the MySQL Instance Configuration Wizard" checkbox and click the "Finish" button to pop up the dialog box.

4) Use the default settings and note that the default port used by MySQL is 3306, which can be modified to other ports during installation, such as 3307, but in general, do not modify the default port number unless 3306 port is already occupied.

Note: When installing the MySQL database, we must remember the password of the default user root set in the above steps, which is what we must use when accessing the MySQL database.

5) At this point, MySQL was successfully installed. If you want to view MySQL installation configuration information, you can open my.ini file in the MySQL installation directory. In my.ini file, configuration information such as the port number of MySQL server, the installation location of MySQL on this machine, the storage location of MySQL database files, and the encoding of MySQL database can be viewed.

6) When using SQL Server, sometimes according to different needs, server groups are created on the server, the registration server modifies the user's login method and configures the network connection, etc. You need to manually input this information too.

7) In the next step, Enter the name of the server group to be created in the "Group Name" text box in the pop-up "New Server Group Properties" dialog box, and enter a brief description of the server group to be created in the "Group Description" text box. After the information is entered, click the "OK" button to complete the creation of the server group.

8) In the next step, the "New Server Registration" dialog box will pop up. In the New Server Registration dialog box, there are two tabs, General and Connection Properties.

The "General" tab includes setting information such as server type, server name, authentication method at login, user name, password, registered server name, registered server description, etc.

The "Connection Properties" tab includes setting information such as the database in the server to be connected, the network protocol used when connecting to the server, the size of the network data packet sent, the number of seconds to wait for the connection to be established when connecting, the number of seconds to wait for the task to execute after connecting, etc.

You should carefully input this information to move onto the next stage.

9) In the "Server Authentication" option area, reselect the authentication method for the logged-in user. After the selection is completed, click the "OK" button, and a "Microsoft SQL Server Management Studio" prompt box will pop up, prompting that the changes made after restarting SQL Server will not take effect.

10) Now click the Finish button in the interface and you are all set to use your SQL server for maintaining network and web application data.

Starting and Stopping Oracle database instances

The process of starting an Oracle database instance is divided into three steps: starting the instance, loading the database, and opening the database. Users can start the database in different modes according to actual needs.

An Oracle database instance must read an initialization parameter file at startup to obtain parameter configuration information about the instance startup. If the pfile parameter is not specified in the startup statement, Oracle first reads the server initialization parameter file spfile at the default location. If no default server initialization parameter file is found, the text initialization parameter file at the default location will be read.

The following will explain several STARTUP modes listed in startup syntax respectively.

1.NOMOUNT model

This startup mode only creates instances (i.e. various memory structures and service processes that create Oracle instances), does not load databases, and does not open any data files.

The code and running results are as follows:

SQL> connect system/sample instance as connect;

2.MOUNT mode

This mode starts the instance, loads the database, and keeps the database closed.

When starting the database instance to MOUNT mode, the code and running results are as follows.

SQL> shutdown {Enter the condition}

3.OPEN mode

This mode starts the instance, loads and opens the database, which is the normal startup mode. Users who want to perform various operations on the database must start the database instance using OPEN mode.

Start the database instance to OPEN mode, and the code and running results are as follows.

SQL> startup

Like starting a database instance, shutting down the database instance is also divided into three steps, namely shutting down the database, uninstalling the database, and shutting down the Oracle instance.

The SQL statement for the shutdown is here:

SHUTDOWN [Enter the parameter here]

1.NORMAL approach

This method is called a normal shutdown. If there is no limit on the time to shut down the database, it is usually used to shut down the database.

The code and running results are as follows:

SQL> shutdown normal;

Database shutdowns immediately with the syntax.

2.TRANSACTIONAL approach

This method is called transaction closing. Its primary task is to ensure that all current active transactions can be committed and shut down the database in the shortest possible time.

3.ABORT mode

This method is called the termination closing method, which is mandatory and destructive. Using this method will force any database operation to be interrupted, which may lose some data information and affect the integrity of the database. Apart from using the database because it cannot be shut down using the other three methods, this method should be avoided as much as possible

Launching MySQL workbench

MySQL Workbench is a visual database design software released by MySQL AB; whose predecessor was DB Designer of FabForce. MySQL Workbench is a unified visualization tool designed for developers, DBA and database architects. It provides advanced data modeling, flexible SQL editor and comprehensive management tools. It Can be used on Windows, Linux, and Mac.

To use it in windows, click on the SQL server studio and select the option workbench to open the interface. If you are using Linux and Mac you need to enter the command ‘workbench’ after entering into the SQL instance.

Writing the First MySQL code

First of all, when you are trying to write your first MySQL code it is important to get a good text editor for writing down the queries. SQL Software's provide query writing tools for its users usually. It is important to learn about syntax in detail. The first written code is always clumsy and can easily make you lose patience. However, remember that there is a lot to learn before actually making things better with your code.

In the third chapter, we will look in detail about SQL statements. But for now, in the next chapter, we will learn about creating instances from the SQL server management software itself. Let us dive into it!



Chapter 2: Definition of Database


This chapter is a clear introduction to the usage of the SQL management server and performing different operations for the system characteristics. We will start with creating tables and travel till creating triggers using the SQL server management studio. This chapter is pretty straightforward and will introduce you to the interfaces that SQL software offers. As we move on further, we will discuss various advanced SQL query statements using Data definition and data manipulation languages. For now, let us learn about all the capabilities of the SQL server management system.

The server management system consists of all the servers listed on the instance and we need to click on the server we are willing to work with. When we click on the server it will ask authorization details. Authentication is important for the security of databases. So, unless you give the correct credentials you will not be able to connect to the server and all the databases it possesses.

Administrate the database

After connecting to the database, you have full control over the data that is present. You can look at all the objects for a particular database using the object explorer. If your server is not registered you need to register your server with Microsoft for making it work for the first time. Administration capabilities will also give you the power to change the authentication details of the database.

Object explorer

Object Explorer is a tree view of all the instances and entities that are present. They are placed hierarchically and it is easy to operate the databases in that way. You can even connect to multiple databases with the help of an object explorer that is present. Object Explorer is one of the friendliest user interfaces in the SQL server studio.

Create new server groups

Usually, SQL offers users to create groups with the databases present. You can also provide permissions to particular users to access the database. In advanced application systems, this is replaced with encrypted key authentication.

Start and stop servers

You can easily start or stop databases present using the options available for the instances. All you need to do is to press the stop button to end the database initiation.

Creating databases

First of all, go to the object explorer and select the server you wish for. After getting authenticated click on the lift pane and it will give a list of options. In those options select ‘create a new database’ to create a database instance. You can even select object properties and change some of the information manually. For example, you can input data type information. You can even provide the number of rows and columns for the databases. After clicking the create button on the interface the changes will take place immediately.

Modify tables

You can easily change the number of columns in the table using the SQL server management studio. The object pane offers an option called as modify. You can change all the properties of the database and it will take change immediately within split seconds.

With this modification option, you can change the primary key and foreign key values so that you can do complex queries.

Manage tables

Management is altogether a different option in the SQL server software. When you click on the manage instance all the properties will be displayed. You can look at all the data values and types available and can change them. For example, you can change the length of the columns and change the data type of a column from decimal to integer. Everything happens in a single click.

You can even see the ER diagram of the databases to understand the relationship between the entities and instances.

Delete tables

Deleting also works in the same way as managing and creating. First of all, select the table you are looking forward to delete. Right-click on the table and click on the delete instance option. After entering the option, you will get a prompt to whether delete or not. If you click yes then all the data in that table will be deleted at an instance. It is not possible to restore the deleted columns from SQL server management software. However, you can restore the deleted tables using recovery models available in the SQL server.

Schema creation

Schema is a set of instructions that the database possesses. People usually get confused with the term schema but it is simply a customized database. It is always recommended to create a schema because you will be well aware of the options in the instance. Schema creation is a good practice for database administrators.

To create a schema all you need to do is enter the database objects and click on the option that says create a schema. When you click this option all of the properties of the column will be given and you need to manually enter them. This is how a schema is created and there are even options in the interface to delete that schema.

Creating Data

Entering data into the database or table is one of the most important understanding all database administrators should be aware of. To create data using the SQL server you need to start understanding the essence of the system.

All you need to do is enter the option to create data and fill it with column values of your choice. You can even create data belonging to different data types using this functionality.

Inserting data

Data should be inserted to go on with the queries. It is usually not possible to huge data from the SQL server software because of the complexities that may arise. However, if you are reluctant to insert data then we will explain an easy way.

First of all, create an excel document and fill the values in the columns. Use this file and click on the insert data option present in the sideline of the database option. After that, all of the values will be inserted and can be easily updated with other available options.

This chapter is just a small introduction to the SQL server software. We have potentially introduced some of the concepts that databases usually deal with. In the next chapter, we will look at DDL statements in detail.  Let us go!



Chapter 3: The Data Definition Language



Structured Query language uses DDL statements to create entities such as databases and tables. It also uses DML statements to alter or change the structure of databases. In this book, we will discuss all of these statements in detail along with a lot of examples. For now, we will start learning about some of the essential concepts required for a better understanding of all of these SQL query statements. Follow along!

SQL essential objects

SQL objects are an easy way to understand the essence of the language we are dealing with. Just like any programming language SQL too depends on different objects to make a sense for the programmers. Here are some of those for your better understanding of the subject.

a) Constants

Constants in SQL are also called as literal values and describes a constant value of any data. Constants are usually alphanumerical or a hexadecimal value.

b) Identifiers

Identifiers are a special feature developed in SQL for easily identifying entities, indices, and tables in the databases. Some of the well-known identifiers are @,#.

c)Comments

Comments in SQL just like all other programming languages are used to note down valuable information for programmers. Most database administrators use two hyphens side by side to write down comments.

d) Reserved keywords

These are the prescribed keywords defined by SQL software fundamentally and are not allowed to use by any user. Reserved keywords should be referred by SQL programmers from the documentation.

e) Data types

All the values that database tables and columns possess are usually curated into different types known as Data types. SQL offers various data types such as Numeric, Character, and Temporal, Binary and Bit data types.

f) File storage options

All SQL server data is stored using storage options such as Filestream. It uses advanced tactics such as VARBINARY to store the information that is being dealt with. A lot of versions also use sparse columns to store data.

g) Functions

Functions are special characteristic operations that are destined to give results. SQL provides various aggregate and scalar functions for its users. We will in further chapters discuss functions in detail.

These are some of the essential SQL objects that are necessary for a better understanding of the further concepts we are going to discuss.

DDL for the database and Table creation

Data definition language statements are used to create database objects in the database system. They can be used to create table entities such as columns, views according to the specifications given. Data definition language statements are also responsible for the removal or deletion of columns, tables, and views. Data definition statements are user-specific and depend upon the parameters provided by the user.

Usually, database objects that are present are divided into two types namely physical and logical. All physical objects such as data that are sent to a disk should be carefully observed. Logical objects are responsible for the creation of entities such as tables, columns, and views.

The primary DDL object that needed to be created is starting a database. Without creating a database there is no chance to create other entities.

Create a database

In the previous chapter, we have explained about creating a database using SQL server studio and, in this section, we will discuss creating a database using SQL queries.

Here is the DDL statement for creating a Database:

CREATE DATABASE {enter parameters here}

Now, we will discuss the parameters that are used for database creation.

1) Name of the database - This parameter is used to create a valid name for the database. You can't use the same database name that is already present in the instance. Reserved keywords are also not allowed as the name of the database. All database names are stored in system files and can be easily changed if there is root access.

2) Attach - With this parameter, you can specify whether this database needs to be attached to the files of other databases or not.

3) File specifications - This parameter defines a lot of information such as name, size and internal information associated with the database.

4) Logging - You can use this parameter to define the files that can be used for the log management of the system files.

Using these parameters, you can easily create a database according to your requirements. In the next section, we will discuss creating database snapshots.

Create a database snapshot

You might have already known what a snapshot is. Snapshot refers to the complete visual access of an entity. Database snapshot refers to a physical copy of all the information of a database. If a database consists of huge data it may take more time to create a database snapshot.

Here is the SQL statement for creating a database snapshot:

CREATE DATABASE {Enter snapshot name} {Enter parameters here}

Now, we will discuss the parameters involving this DDL statement.

1) Database snapshot name - Using this parameter can result in creating a name for the snapshot that you are going to create.

2) AS SNAPSHOT - Using this parameter you can enter the database name that you are willing to create a snapshot for. Remember that the database should be in the same instance for things to work fine.

3) Location - Using this parameter you can give a location to store the snapshot. In default, the snapshot is stored in the temp directory of the system.

In the next section, we will discuss an SQL statement that can help us to attach and detach databases. Follow along!

Attaching and detaching databases

There are different databases in a SQL server and are often required to use information from other databases. SQL provides options to attach data by using FOR ATTACH statement. Remember that if you are willing to attach data then everything present in that database will be imported. This works exactly in the process of merging.

SQL also provides detaching the data for its users. However, you need to look at the database configuration file ' detach_db' for making this work.

Note: Deal carefully with the system database files as they sometimes may result in catastrophic system failures. Always refer to documentation before detaching any data.

Create a table

Tables are logical entities present in databases. Usually, tables consist of rows and columns and deals with different data types.

Here is the SQL statement for creating a table:

CREATE TABLE {Name of the table} {Enter parameters here}

Now, we will discuss the parameters that are involved in this DDL statement in detail.

1) Name of the table - By using this parameter you can give a name to the table. Advanced SQL server operations also provide options to change column names and data types.

2) Schemas and Constraints - Schemas and constraints are complex topics and we will discuss them in detail in the further sections. But for now, imagine them as an easy way to group objects and provide certain values.

3) NULL - This is a special parameter that helps us to define whether null values are allowed or not in the columns. These type of user specifications are an example of constraint.

4) tempdb - This is a parameter where all the data, tables and columns created are automatically destroyed at the end of the session.

Unique constraint DDL in tables

Constraints are a set of rules defined for maintaining the integrity of the database. These are therefore known as integrity constraints. By using constraints there is a lot of influence on databases and can result in good reliable data. With constraints, it is also easy to maintain a database.

Constraints are usually handled by DBMS but according to SQL standards, database programmers and administrators need to learn about constraints and define them for faster results.

Types of constraints:

There are primarily two types of constraints namely declarative and procedural constraints. We in this chapter will mainly discuss declarative constraints such as Primary and Foreign keys using DDL statements. In the upcoming chapters, we will look at other statements. Follow along!

1) DEFAULT

This is a special constraint that is used to select columns or a group of columns that have the utmost same or identical values. Unique in the statement defines that the selected columns have updatable and unique values that can be easily recognized.

Note:

Remember that before defining any constraint you need to start with defining its column name.

Here is the SQL statement:

CONSTRAINT {Name of the column} UNIQUE [ Enter parameters] {Enter values}

Now, we will in detail discuss the parameters possessed by the following DDL SQL statement.

1) Constraint - This will define the constraint we are going to use in this statement. The constraint will usually follow the column name that we are going to apply this on.

2) Type of Index - This parameter on a whole will explain whether this index is clustered or not. Clustering usually refers to canonically arranging index values.

3) Null - You can also use a parameter to define whether your constraint column can accept null values or not. By using this parameter, you are giving additional query information for any further Join operators.

2) PRIMARY KEY

As we discussed before the primary key is a unique value that can be identified or used to query with other tables. Primary keys can be a foreign key for other databases. The primary key is usually essential for any database that is ready for query operations.

The primary key as remaining constraints can be used in both Creating and Altering database objects. This is the reason why they are explicitly used to create DDL and DML statements for changing the structure of the data.

Here is the SQL statement for Primary key:

CONSTRAINT {Name of the column} PRIMARY KEY {Enter the parameter values}

We will now discuss the parameters given in detail for your better understanding.

1) Constraint - As said before the primary key is a constraint and it is important to define a primary key as a constraint to give expected results. You can also use the primary key without defining constraint but it may often result in corrupted data operations.

2) Column name - In the SQL operational statement you also need to define the column name of the table where the operational procedure is going to take place.

3) Null and Clustering - We will also define whether the DDL statement is willing to take Null values or not. Some statements will also give slight information about the clustering format.

Note:

Remember that dropping Primary key columns will not delete the created key values but will not result in successful retrieving.

3) CHECK

This is one of the most important constraints available because it acts like a schematic operation and will restrict values to be entered. The check clause will explicitly check the constraints that are available and produce results.

Here is the SQL statement:

CONSTRAINT {Name of the column} CHECK {Logical expression}

We will now discuss in detail the parameters present.

1) Check - This statement will evaluate the expression given to do a thorough check. Before creating a table or column the database system will look at this DDL statement and start checking the resources.

2) Replication - This is a statement that defines whether the database procedure should be continued or halted after the evaluation of an expression. A lot of database operations give errors if there is any hiccup during the process.

3)Logical expression - Logical expression is usually a combining factor of conditional and loop statements along with operators to undergo logical equality or operation. A lot of SQL programmers use this to counter-attack brute-force attacks coming from hackers. When the entities don't satisfy the logical expression then it will result in a halt.

With this, we have explained a few of the important constraints that are provided by SQL. In the next section, we will discuss the Foreign key and its DDL statement in detail. Follow along!

Foreign key DDL in tables

We have already discussed the primary key values that can be used to retrieve data results. The primary key in the first table is conversely foreign keys for the second table. To explain in a theoretical manner every primary key of a table is a foreign key of others.

Foreign keys are explicitly used to join two tables and can also be used to successfully modify the databases. It is an integral constraint and is used to actively rearrange the columns according to a logical expression.

Here is the SQL statement:

CONSTRAINT {Name of the column} FOREIGN KEY (Enter parameters here} REFERENCES {Logical values} {CHECK}

Here, we will discuss in-depth the parameters present.

1) Define constraint - First of all, in the statement, it is necessary to describe foreign keys as a constraint for maintaining the integrity of the database.

2) Define column - Now it is necessary to look down the column that can be worked as a foreign key. You might have already understood that a foreign key is a primary key to other tables.

3) Reference values - In this parameter you need to enter all the details that will result in successfully determining the foreign key automatically. It will check for the available primary keys and compare them with the later.

4)Logical Values - This constraint parameter is used to determine the logical entity of the foreign key. You can use it to check with any foreign expression values.

5) CHECK - As explained before, a check can be used to look at any logical or equivalent values provided by the database administrator.

A foreign key is usually called a child table to the source table. The other table is known as the primary or target table. While dealing with foreign key operations we will also need to deal with referential integrity constraints. These are the constraints that provide insert and update rules to perform operations.

With this, we have completed a brief introduction to foreign key statements. In the next section, we will look at DDL statements dealing with dropping and deleting.

Delete and Drop DDL in tables

Deletion is a process where all the database objects that are created will be sent into a trashed state. To explain in layman terms deletion will not delete the data object created. There are various ways to recover deleted data. So, before proceeding to learn DDL statements for deletion understand that you can't completely make them disappear.

To delete SQL explicitly use the DROP command. It is the same for all the entities that are present.

Here is the DDL statement for dropping:

DROP {Name of the entity} {Name of the values}

Now, we will in detail discuss all the parameters and data values present.

1) Object name - In the first parameter you need to select the name of the object you are trying to erase. For example, you can use a 'database' if you are trying to delete a database. There are a lot of database objects such as tables, columns, views, triggers, indexes, and constraints.

2) Name of the objects - In this parameter all you need to do is enter the name of the column or database pr index you are trying to delete.

You can at the same time delete two or more databases at the same time using the logical expressions and values.

DDL to create views

Views are advanced virtual tables that can be used instead of continuous Where clauses to perform queries. Views are a complex topic and we will discuss them in the 5th chapter of this book. But for now, let us look at DDL statements of views in detail.

Why are the views necessary?

Views are usually used for advanced queries and increasing database administration security. Views are easily created and are often difficult to maintain due to the requirement of a huge pool of resources. If you are trying to create views then it is highly recommended to use advanced resources.

Here is the SQL statement:

VIEW {enter the name here} {enter the parameters}

Here, we will now discuss the parameters and statements that are necessary for the maintenance of views.

1) Create - With this DDL statement you can create and initiate views in the database. You can use different functionalities such as resources and procedures to create views.

2) Alter - With this statement, you can easily alter the structure of views. Altering views may result in program errors sometimes. So, do with expecting sudden halts in the system.

3) Drop - With this, you can completely erase a view from the system. Dropping a view may result in the dysfunction of other alternate queries.

With this, we have completed a thorough explanation of SQL DDL statements in this chapter. In the next chapter, we will discuss a complex topic known as Joins. Joins are important to perform complex queries. Follow along!


Chapter 4: SQL commands: Joins & UNION

Databases usually consist of different tables with different column values and types. However, some tables in the database consist of the same entities and can be used to query two database columns with precision. To retrieve data using this technique we use JOINS in SQL. In this chapter, we will discuss joins and their types in detail. Follow along!

What are Joins?

Usually, we can query columns and rows using the SELECT statement. However, SELECT statements only work for a single table and so is often not useful for complex query operations. At this Joins come into operative where they can query data from two or more tables with the help of common columns present in the tables.

What are Unions?

Unions also are used to retrieve data from two or more tables. The only difference between Joins and Unions is that Joins use only SELECT statement whereas Unions use a different number of SELECT statement to achieve the results.

How to implement joins?

Joins are usually implemented using two types of syntaxes. Explicit syntax deals with the cartesian product of two tables. Whereas implicit syntax deals with Where clauses. It is always recommended to use explicit functionality because it is easy for queries to function and operate. A lot of queries we are going to discuss in this chapter follow the explicit syntax.

Cartesian product

Before going to learn about the advanced functionalities of Joins it is important to know about the simple cartesian product.

Cartesian product is a simple mathematical operation that multiplies with any entity without restrictions. By using the cartesian product you can combine with any column of the other table.

To understand the cartesian product in layman terms it is just keeping two tables side by side. For example, if Table A has 10 rows and Table B has 5 rows then the cartesian product will have a total of 50 rows.

Cartesian product is often under-discussed even though after being simple is because it gives large output tables.

This cartesian product from SQL is explicitly known as cross join. However, with the time SQL server has restricted cross join operations for its huge data taking.

Here is the SQL statement for your reference:

SELECT * [ CROSS JOIN] {Enter parameters here}

SQL Inner Join

If cross join talks about the cartesian product of two tables natural join discusses natural join of tables.

What is a natural join?

To explain natural join, we need to be aware of the tables we are trying to target. There will be two tables known as the Source table and Target table. The source table is which we use a SELECT statement to extract columns and the Target table is the table that we use after the JOIN statement.

To understand Natural joins in a better way we will discuss this concept in three scenarios. Follow along!

Scenario 1:

If there is only one same column in both of the tables

Explanation:

To demonstrate this example, we will introduce two tables known as College and Place.

College table has 4 columns namely - BRANCH, BRANCH_NAME, HOD, STREAM

Place table has 6 columns namely - PLACE_ID, STREET, PINCODE, TOWN, COUNTY, STREAM

Now, if we carefully observe you can notice that both tables contain a similar column known as STREAM. This column can be used as a Foreign key to perform a natural join.

Here is the SQL statement to perform Natural join:

SELECT {enter columns here} FROM { Source table} JOIN { target table}

Note:

Always enter all the columns you want to retrieve in the second parameter position. For the table mentioned above, we will enter Stream as a parameter for join to function.

Scenario 2:

If there are more than two identical columns

Explanation:

If you have observed more than two identical columns in the target and source table then it is important to enter only one column for retrieving user desired columns. This type of join is known as pure natural join. Entering one column can recognize all other columns and will give results.

Here is the SQL statement:

SELECT {enter columns here } FROM { Source table} JOIN { target table} AND { Linked columns}

Scenario 3:

Retrieve columns by USING clause

Explanation:

If there are two columns and you need only one column you can use the USING column to retrieve the column you are wishing for.

Here is the SQL statement:

SELECT {enter columns here } FROM { Source table} JOIN { target table} USING { Required columns}

With this, we have given a thorough and complete introduction to inner join and in the next section, we will discuss Left and Right joins using a few examples. But before discussing these joins let us discuss equijoins and non-equi joins for better understanding of these concepts. Although not solely responsible for Right and Left joins these concepts are important for an overall understanding of the subject. Follow along!

What is Equijoin?

Equijoin refers to comparing connected columns using an operator equal to "=" in the connection condition. The query result will list all columns in the connected table, including duplicate columns. The types of connection columns in connection conditions must be comparable, but not necessarily the same. For example, it can be both character type or both date type; It can also be an integer type and a real type because they are both numeric types.

Although the types of columns in the connection condition can be different, it is better to use the same type in the application, because the system takes a lot of time to perform type conversion.

What is Non-equijoin?

In SQL, both equijoin and equijoin are supported. Non-equijoin refers to comparing connected column values using comparison operators other than the equality operator in the join condition. Some of the operators are relational and negation operators like <,>.

SQL RIGHT & LEFT JOIN

SQL Right and Left join works on the concept of external join. The inner join described in the previous section compares each column of records FROM the table in the FROM clause and returns all records that satisfy the join condition.

However, sometimes it is necessary to display all records in the table, including those records that do not meet the connection conditions. In this case, the external connection is required. Using outer join can easily query other records in a table in the join result. The query result of the external connection is an extension of the query result of the internal connection.

An obvious feature of external connection is that some data that do not meet the connection conditions are also output in the connection results. External connection takes the specified data table as the main body and outputs the data in the main body table that do not meet the connection conditions. According to the different rows saved by external connections, external connections can be divided into the following 3 types of connections.

(1) Left outer join: indicates that the results include data in the left table that do not meet the conditions.

(2) right join: indicates that the results include data in the right table that do not meet the conditions.

(3) Total External Connection: Data that do not meet the conditions in the left table and the right table appear in the results.

In the JOIN statement, the left side of the join keyword represents the left table and the right side represents the right table.

SQL Self-connection

Self-connection refers to the connection between the same table and itself. All databases process only one row in a table at a time. Users can access all columns in one row, but only in one row. If information of two different rows in a table is needed at the same time, the table needs to be connected with itself.

To better understand self-joining, one table can be thought of as two independent tables. In the FROM clause, the tables are listed twice. To distinguish, each table must be given an alias to distinguish the two copies.

With this, we have completed a good introduction to SQL Joins and in the next section, we will discuss SQL unions. Follow along!

SQL UNION

In SQL Server, combined queries are completed through the UNION operator. The UNION operator can be displayed by combining data FROM multiple tables, but unlike joins, UNION is not implemented by adding multiple tables in the from clause and specifying join conditions, but by combining the results of multiple queries.

The following points should be noted when using the UNION operator:

(1) The number of columns in the two query statements is required to be compatible with the data type of the columns.

(2) The column name in the final result set comes from the column name of the first SELECT statement.

(3) In combination query, duplicate rows will be deleted from the final result set by default unless the ALL keyword is used.

(4) The query results will automatically sort the columns in the SELECT list from left to right, regardless of the position of the query relative to the UNION operator.

Here is the syntax:

SELECT {UNION}

Merging multiple result sets through UNION is explained below by using a server management studio. 

The operation steps are as follows:


(1) Select Start
 →
 All Programs
 →
 SQL Server Management Studio in turn. In the pop-up connection dialog box, select "SQL Server Authentication", login name is "Your choice" and password is empty.


(2) In the "Microsoft SQL Server Management Studio" window, click the "New Query" button, then enter the corresponding code in the code editing area, and click the Run button on the toolbar. The results will be displayed in the window.

SQL UNION {Enter parameters} Merge {Enter column names here}

SQL UNION ALL

When the UNION statement is used to merge the result sets in the query statement, the UNION statement will automatically delete duplicate rows and automatically sort the result sets. The UNION ALL statement does not delete duplicate rows in the result set and does not automatically sort. In most cases, UNION statements are used for merging, and UNION ALL statements are only used in some special cases.

For example:

(1) Know that there are duplicate lines and want to keep the duplicate lines.

(2) Know that there can be no repetition.

(3) I don't care if there are duplicate lines.

The UNION ALL statement will only be used in the above cases, and the UNION statement is better for other cases.

Use UNION ALL to Preserve Duplicate Rows

The operation steps are as follows:


(1) Select Start
 →
 All Programs
 →
 SQL Server Management Studio in turn. In the pop-up connection dialog box, select "SQL Server Authentication", login name is "your choice " and password is empty.


(2) In the "Microsoft SQL Server Management Studio" window, click the "New Query" button, then enter the corresponding code in the code editing area, and click the Run button on the toolbar. The results will be displayed in the window.

SQL UNION {Enter parameters} Duplicate {Enter column names here}

Improving the Readability of Query Results through UNION Statements

UNION statement can not only merge the query results of the SELECT statement but also increase the readability of query results. That is, by creating aliases for the column names in the results, the meaning of the query results can be better reflected.

Determine the Source of Data by Text in UNION

In UNION, the source of data is determined by the text, mainly by adding a new column to the result set and determining the source of data in the table through the new column. This method can ensure that duplicate rows in two tables are not deleted, and can show that duplicate rows come from different tables.

With this, we have completed a brief explanation about JOINS and UNIONS. In the next chapter, we will discuss some of the advanced concepts such as Views and Security model in SQL. Let us go!


Chapter 5: SQL VIEW

Views are called as virtual tables and don't exist in the physical disk. There are different types of views such as indexed views which differ from this explanation. In this chapter, we will explain various DDL and DML statements that help us to understand some of the unique understandings regarding views. Follow along!

How to add a view

Views are uniquely identified and created using the following SQL statement.

CREATE VIEW {Enter the parameters here}

Here we will explain different parameters that go with this statement. Follow along!

1) Name of the view - With this parameter you can select a name for your defined view.

2) List the name of the columns - By using this parameter you can give names for all of the columns present in your view. Give the names in a list form so that the DDL statement can recognize the format.

3) Encryption - By using this parameter you are giving additional security to the view that you are trying to create. This encryption parameter increases the security of the database system.

4) Schema - For layman's introduction schema is a set of rules that are combinedly used in a database. Even views can be included in this schema definition. However, if you are trying to drop or change the contents of the view that is schema restricted then you may face errors. So, always bind scheme only when you are sure of it.

5) Metadata - This parameter will help you create a referenced metadata information for all of your view content. All the column names and content will be enlisted and can help you to check quickly if necessary.

By this, we have got a good understanding of views. In the next section, we will discuss some of the unique advantages of views. Follow along!

Advantages of Views

1) Views are mostly used for restricting values in the columns and rows. Views have options to access one or more parts of the table. This gives a unique advantage for views over other database concepts.

2) Views can also be used to get rid of other advanced database operations such as joins. Without creating complex join operations, you can just use views to achieve results.

3) You can control the range values of the columns you are dealing with. Views are also a well-advanced layer for database security.

If you are not comfortable with SQL statements you can use the SQL server management system to create views. All you need to do is to select your desired tables and columns and define a statement to create a view. It is handy but limited by its operations.

How to create an updatable view

Views are special database objects and can often be updated using the ALTER statements. Altering views can result in several disruptions in the system. For this reason, it is advisable to see views as advanced system operation. Here we will describe it in detail.

The SQL statement for altering a view:

ALTER VIEW {Enter parameters here}

You can even use the SELECT statement to select the columns that you are wishing to change. All the advanced SELECT operations can be used to get results.

How to drop a view

Dropping views is a difficult topic to discuss because of the complexities it is accustomed to. If you use this DDL statement the view selected is deleted from the system. The trick is all the views that are enclosed with the view you are trying to erase will also be deleted. The adverse linkage of views is very tough to deal with.

Here is the SQL statement:

DROP VIEW {enter view name here}

Note:

For suppose, if tables that are used for creating views are dropped then they will not result in destroying the views. Views are primary entities that can exist without any primary data involved.

Modify Views from the SQL studio

You can easily use the manager to modify the view, and its operation steps are as follows:

(1) In the "Microsoft SQL Server Management Studio" window, expand the corresponding server, double-click the "Database" node, select the corresponding database, click the "View" icon, select the view to modify in the details pane on the right, click the right mouse button, and select the "Design" command in the pop-up shortcut menu.

(2) In the open view designer window (which is similar to the window appeared before), the user can modify the definition of the view according to the method of creating the view.

(3) After the modification is completed, click the "Save" icon to save the modification to the view.

However, this process is quite overwhelming and can be cumbersome when dealing with huge modifications. In the next section, we will discuss modifying views using the ALTER statement.

Using DML statements for views

ALTER VIEW statement in SQL can modify views. The syntax of the ALTER VIEW statement differs from that of the CREATE VIEW statement by only one ALTER word.

Here is the syntax:

ALTER VIEW {View name} {Enter parameters}

This shows that the ALTER VIEW statement is very similar to the CREATE VIEW statement. If the original view definition was created with CHECK OPTION, then these options can only be modified if they are also included in ALTER VIEW.

Note: ALTER VIEW statements do not support adding, deleting, or changing the type of one or more individual columns in an existing view.

The ALTER VIEW statement does not appear to add functionality to the data definition language. ALTER VIEW statement does not provide a shortcut to change the definition of the view. As mentioned earlier, this statement is the same as the CRATE VIEW statement in all other aspects except the name (ALTER instead of CREATE).

Therefore, when modifying a view, you can also use the DROP VIEW statement to delete the existing view, and then use the new structure to execute the CREATE VIEW statement to recreate the view.

However, using ALTER VIEW statements does have advantages over executing DROP VIEW/CREATE VIEW statements sequentially. When a view is deleted through the DROP VIEW statement, the database management system automatically deletes any triggers created on the view.

Then, when the view is recreated, the system neither restores the trigger on the view nor GRANT any access to the user name (or role) that has permission to the original view.

Similarly, if you modify a view by executing the DROP VIEW statement and then executing the CREATE VIEW statement to recreate the view, you must also reenter the codes of all triggers on the original view and grant access to the view to users, roles, and accounts that are allowed to use the original view.

On the contrary, if the ALTER VIEW statement is executed to make the same modification to the view definition, the DROP VIEW statement does not need to be executed, and the triggers and permissions granted on the original view will remain on the new view.

Adding Data through Views

In addition to displaying table data through a view, you can also use INSERT statements to add data to the view's base table through a view. When adding data using INSERT statements on a view, the following rules must be met.

(1) When using the INSERT statement to insert data into the data table, the user must have the right to insert data.

(2) Since the view only refers to some fields in the table, the values of the fields referenced in the view can only be explicitly specified when inserting data through the view. For those fields that are not referenced in the table, you must know how to fill the data without specifying a value.

(3) Views cannot contain combinations of multiple field values or contain results using statistical functions.

(4) A view cannot contain the DISTINCT or GROUP BY clause.

(5) If WITH CHECK OPTION is used in the view, the clause will check whether the inserted data meets the conditions set by the SELECT statement in the view definition. If the inserted data does not meet this condition, the SQL Server will refuse to insert the data.

(6) You cannot use data modification statements for multiple underlying tables in one statement. Therefore, if you want to add data to a view that references multiple data tables, you must use multiple INSERT statements to add it.

Here is the syntax:

INSERT {Name of the view} {Data values}

Simplify Complex Queries through Views

Writing multi-table joins in SQL is common because almost all queries include extracting and correlating data from two or more tables. Therefore, it is much easier to create and use join table views than to re-enter the same complex query repeatedly.

Moreover, many administrators who are not familiar with SQL and do not have time to learn SQL in-depth only know how to write simple single table queries.

By using views to combine data from multiple tables, administrators will have a single table containing data from several tables and can use a single table SELECT statement to obtain the required data from the database, thus greatly simplifying the use of complex SQL statements.

Encrypt Views

After the view is created, the system stores the definition of this view in the system table comments. You can view the definition text of the view by executing the system stored procedure sp_helptext or directly opening the system table.

SQL Server provides a WITH ENCRYPTION clause to protect the definition of views, which can prevent other users from viewing the code of views or hiding the source code when SQL is published.

Here is the syntax:

CREATE VIEW {Enter encryption here}

Restrict User Access to Columns through Views

Views are virtual tables and can be used in almost any place where table references are allowed. However, views are not physical tables stored on the hard disk like other tables and indexes in the database. Views consist of SELECT statements that extract data from rows and columns of one or more base tables (or other views). One of the real benefits of using views is the ability to hide some tables that other users do not want to see.

The second section of this chapter will deal with database security operations. We will discuss various complex topics that are important to be mastered. Database security is often ignored by database professionals and often results in easy exploitation by the attackers. It is always advised to master security concepts. Let us learn some of them now. Follow along!

Database security

Database security is usually divided into four core concepts namely encryption, tracking, authentication and authorization.

a) Encryption

Encryption is a process in which all the data we are dealing with is changed into random unusable data using different encryption algorithms. This encrypted algorithm can only be dealt with if you have the required keys for decryption. Databases such as SQL servers usually use advanced encryption algorithms for security purposes.

b) Authentication

Authentication is a procedure in which a database validates the credentials of the users and presents his instance data. Authentication is a complex process and has advanced in technicality as years flow. Authentication is usually done using secret codes known as passwords. Some of the advanced database systems will ask you to provide magnetic cards or fingerprints for authentication.

c) Authorization

After authentication servers check the resources and will provide instances that you are authorized. Authorization is important if you are dealing with a lot of administrators. Sometimes you may want to revoke access for a particular user for whatever reason it may be. Authorization revokes can make this happen without any hiccups.

d) Change tracking

Advanced industries usually use tracking systems to track their employees. Any employee with any malicious intent can be easily caught using this feature because tracking systems note down every SQL query statement that is being performed. All the statements are documented and can be easily seen by users with advanced privileges.

We will discuss some of these concepts in detail after knowing about the basic security model of SQL. Let us go!

The security model of SQL

The security model of SQL is pretty basic and deals with three major characteristics as explained below.

a) Principals

Principals are the user entities that have access to a particular resource in the database. For example, USER A has principal permission to the databases and USER B doesn't have permission to the databases. SQL has made easy of the security feature by creating Microsoft groups. It is easy for administrators to grant permissions using groups. 

b) Securables

Even after permitting groups SQL security can help to restrict who can access what. For example, in an organization programmer can't access the back-end server information whereas Security analysts can look at both Backend and frontend servers. All the securable entities can be defined using schema. Any conflict in schema results in program errors leading to data loss.

c) Permissions

Permissions are individual permissions to every filegroup and file that is present. This is an advanced security feature Linux offers for every user that is present. Using this function can recursively result in good security standards.

Creating and deleting a role

To facilitate the management of databases, SQL Server refers to the concept of role, which is an aggregation of certain permissions. The role is used in many management systems today and can be said to be the basis for SQL Server to divide permissions. Roles are similar to groups. As long as managers assign permissions to roles, users inherit a certain role to achieve the purpose of assigning permissions. Using roles can not only divide permissions quickly but also change permissions conveniently. Therefore, it not only increases the security of the database but also facilitates the database managers.

Division of roles

The roles in SQL Server are divided into two categories, namely:

● Server-level roles.

● Role at the database level.

Although they are both called roles, the meanings represented by these two roles are different. The following are detailed descriptions of the meanings represented by these two roles respectively.

1. Server-level roles and permissions

Server-level roles can also be called "fixed server roles". The main reason for this is that server-level roles cannot be changed (including cannot be added). In SQL Server, it has already defined roles, with a total of 9 roles. You can view it in the Object Resource Manager under SQL Server Management Studio.

2. Database-level roles

The role at the database level is divided into two parts, one is a predefined "fixed database role" in the database, and the other is a self-created "custom database role". A total of 10 roles can be viewed in specific databases.

How to create a role?

The creation role here refers to the creation of database roles. The predefined roles in the database may not meet the needs of actual work. At this time, database managers must create roles that meet the actual business needs.

Here is the step by step way to create a role:

1) Open the SQL server management studio and look for the instances that you are going to need.

2) Enter the database you need to work on in SSMS Object Explorer.

3) Right-click the [Security] node to open the function list item.

4) In the pop-up function list, enter [New] and select the list function of [Database Role]. After selecting Database Role, the dialog box for creating a new database role will pop up.

5) Fill in the details required for creating a role such as a name and other details and click Finish to complete the database role.

Once the database role is created, it can be permanently stored in SQL Server. When an actual business needs it, it can assign existing roles to specific users at any time.

Assigning a role to a database user can be done when creating a user or a role, or it can be modified on a user that has already been created. These special functionalities are known as privileges which we will be discussing next. Follow along!

Granting and revoking a privilege

A role can be seen as a combination of privileges. When a user has a certain role, it inherits the set of privileges that the role has. Also, SQL Server allows developers to use DCL (Data Control Language) to control privileges.

You can grant and revoke privileges using certain statements. Here we will discuss them in brief for your better understanding.

1) GRANT

By using this statement, you can allow all your roles to certain users. If this privilege is not given then it is difficult to operate as you expected.

Here is the SQL statement:

GRANT {Enter parameters} USER {Enter user names}

2) REVOKE

By using this statement, you can stop the privileges or special permissions that you have given to the user before. By this statement, you can cut down the user access easily to maintain security in the system.

With this, we have completed a brief explanation about views and database security in this chapter. In the next chapter, we will talk about backup and restore methods. Let us go!


Chapter 6: Database Administration

Database administration is a collection of complex scenario processes that need to be dealt with utmost care. We will discuss various tasks such as backup, recovery, and restoration in detail. A lot of theoretical knowledge about these topics will also be mentioned for further analysis of the subject. Let us dive into it!

Why data loss occurs in databases?

There are many reasons for the sudden onset of loss of data. They can be either program or natural disasters such as earthquakes. Here we will discuss some of those reasons in detail for your better understanding.

a) Program errors

When we are dealing with programs involving complex data sometimes, we may get stuck with program errors such as buffer overflow. These program errors often result in a sudden loss of data.

b) Manmade errors

These types of errors often happen when there is a change in the administration. Dropping primary databases with a mistake can make things abrupt for all others involved.

c) Hardware and disk errors

Data loss is also possible when there are unexpected system errors due to a high pool of resources or due to a tactical change in the system. Disk errors can also be possible due to crashing input blocks present.

d) Natural disasters and theft

There are also chances of data loss due to earthquakes, floods, and theft. If after the catastrophe a significant part of the system is left then it is possible to recover data but with high precise care.

In the next section, we will discuss various recovery models and a few successful methods to backup and restore. Follow along!

Recovery models

The recovery model is a separate criterion that explains the amount of data you are willing to lose during the restoration process of the system.

These recovery models deal with transaction logs that store all the restoring and backup procedures involved. So, choosing a recovery model is a direct influence on the size of your transaction log. So, chose the recovery model that works best for you according to the resources you can afford.

SQL Server databases usually support three Data recovery models as explained below:

a) Full Recovery model

The full recovery model is the best choice if you are not worried about the large set of data that comes with it. It stores transactions to the point and can successfully recover every transaction that is committed to the log. However, if you are willing to go with the full recovery model you need to be aware of the huge resources you need to pool out. It is also important to note that the full recovery model takes a lot of time to restore. 

b) Bulk-Logged Recovery model

The fully recover model and Bulk-logged recovery model only differs in one exact procedure. In the full recovery model, you can only recover to the last committed transaction available. This is not proven practical when you are dealing with bulk recovery files as they may require a lot of resources. For this exact purpose, the SQL server provides the Bulk-Logged recovery model to change your restore point according to your requirements.

c) Simple recovery model

Readers can understand that the simple recovery model is the simplest form of backup and restore, and is more suitable for databases with infrequent data changes. In the backup under this model, transaction logs will not be backed up, so its backup efficiency is relatively high.

Since transaction logs are not backed up, the management of this model is simpler than other models. In this mode, when a checkpoint occurs, the database system truncates the transaction log that has been committed to delete all inactive virtual log files. Since the system automatically cleans up the logs, the log files in this mode usually do not grow very fast, but some operations may cause the logs to grow rapidly (e.g. importing a large amount of data), which readers need to understand.

Although the simple recovery model is simple to operate, its working principle leads to a problem, that is, when restoring, only the data at the backup time can be restored, while the data operation after the backup time cannot be restored, because the database will not back up the transaction log under this model. Therefore, this model is more suitable for small databases with fewer data updates.

SQL statement:

Here is the statement for changing the recovery model of your system.

SET RECOVERY [ ENTER THE RECOVERY MODEL HERE]

With this, we have completed a brief discussion about recovery models and in the next section, we will go through proven backup procedures in detail. Follow along!

Database backup methods

First of all, do complete research about available backup procedures for your SQL server version. Backup is a procedure where data is stored in backup devices such as disks and storage devices. Backup can help you not lose data in abrupt and difficult situations. If you are a database administrator then it is very important to know about various Database backup methods that Microsoft offers for its users. Here we provide valid information about in detail. Follow along!

a) Full database recovery

This is a recovery model in which all of the system information and schemas present are stored in the backup devices. This database backup method stores every transaction method (irrespective of the fact that they are committed or not) that has been till now. Full database backup is mostly available in a dynamic way as it needs to be performed in more time.

b) Differential Backup

This type of backup method is highly used by industries nowadays for reducing the time frame. The main concept of this backup method is it only deals with the data that is left after the last backup. So, all the new data and transactions that happened will be backed up into the devices. This method takes less time and resources and is often recommended for industrial purposes.

c) Transaction Log Backup

Transaction log backup only backs up data and transactions that are loaded on the log file. Any other physical change in the system cannot be recovered because the transaction log doesn't have any information about it. It is often recommended to use Transaction Log backup only if you are very minimal with resources.

d) File or Filegroup Backup

This is a special database backup method in which you can restore a set of files or only a single file according to your customized inputs. This is recommended to be used if there are a lot of Bulk files and very few small files which you think is necessary. To perform this backup, it is recommended to store individual files in a better way.

With this, we have given a good introduction to the theoretical understanding of backups in SQL databases. In the next section, we will learn about practical procedures that are needed to be learned by a database administrator to perform tasks.

a) Backup using SQL statements

SQL queries are an easy way to perform backup operations. All the backup methods explained have a parameter and it is important to refer the backup statements of your version before performing any operation

The most important SQL statement to be remembered is

BACKUP DATABASE {Enter parameters here}

In the parameters, you are asked to enter the backup device you are using. Disks and Tapes are potentially used to perform these operations. Some services are also offering cloud servers nowadays to store your backup information.

b) Backup using SQL server studio

SQL server management studio provides a separate option to backup any server that is created. You can click on the object options of that particular server and create a backup device. The most useful feature of the SQL server studio is that it can be used to schedule backup operations. You can choose both master and production databases to schedule this operation.

With this, we have completed a brief discussion about Database backup procedures and in the next section, we will talk about database restoring options available. Follow along!

Database restores

Corresponding to data backup is data recovery. When there is a problem with the data, managers can overwrite the damaged data with the backed-up data, thus achieving the purpose of data recovery. This section will introduce how to recover the data from the database.

When an accident occurs to the database, the data can be restored from one or more backups. This process is called restoring data.

How to Modify Recovery Model?

The current recovery mode is allowed to be modified in the database. The modification is relatively simple. The operation can be completed in the SSMS tool using a graphical interface without restarting the database service.

It is required to change the simple recovery model of the database to the full recovery model.

The operation steps are as follows:

1 Click [Start] | [Program] | [Microsoft SQL Server] | [SQL Server Management Studio] menu to start a SSMS tool.

2 Connect to the server, the server type is "Database Engine".

3 Find a database of your choice under the [Database] node in object resource management.

4 Right-click the database, and click the [Properties] list item in the function list to open the [Database Properties] dialog box.

5 Click the [Options] tab in the database properties dialog box to enter the options page.

6 Click the [Recovery Mode] drop-down list and select the "Complete" recovery mode.

7 Click the [OK] button to successfully modify the recovery mode.

With this, we can successfully restore the data that has been erased mistakenly or by any human error. In the next section, we will discuss in detail about the database restore.

Import/Export Data from a database

Databases allow data to be migrated or backed up. SQL Server can use the Import and Export Data Wizard to complete related operations. With the help of the "Import and Export Data Wizard", developers can import or export data very quickly. When exporting data, they can select exported objects according to their needs. The following describes how to use this tool to import and export data.

Data Export

The export of data is usually used during the backup or transfer of data. This section will use an example to explain the export operation of data.

Export the specified data.

1) Start the SQL Server Import and Export Wizard.

2) Click the [Next] button to enter the data source selection interface, where you can select the data source type.

The data source type is SQL Server Native Client, the server name is SQL Server installation computer name, the database to be exported is selected, and the chosen database is selected here.

3) Click the [Next] button to enter the target selection window. In this window, select the destination of export data and fill in the relevant configuration information.

In this window, you need to select the file path in Excel format and select the default version of Excel. This option indicates the version of Excel already installed on this machine.

4) Click the [Next] button to enter the dialog box for specifying a table copy or query. There are two options in this window.

The functions of the two options are as follows:

● Arrow 1: indicates that the table or view to be exported is selected from the specified database. This item will export all the data in the selected object. Single table backup is often used.

● Arrow 2: indicates that the user-defined query statement is used to obtain the query result and export the result, which is more suitable for comprehensive data export.

5) Click the [Next] button to enter the Select Source Table and Source View window, where you can directly select the table or view to export.

6) In the completion wizard dialog box, you can view the list of actions performed. If the reader has no part to modify, he can click the [Finish] button. If there is any part to modify, you can click the [Back] button to return to the previous configuration window to export and modify.

7) The last step is to perform all pending operations. In this window, you can view the execution status, messages, etc. Here you can see the number of rows of records has been exported when exporting the table.

Data Import

Importing and exporting data is the opposite process. Importing data is to import the format supported by SQL Server into the table specified by the data.

After selecting the table to be imported, if necessary, you can click the [Edit Mapping] button to make detailed settings about the imported data. Using this item, you can set whether to delete the existing data in the table, set the name of the mapping field, etc.

With this, we have completed a brief explanation of database administration. In the next chapters, we will discuss data selecting and querying in detail. Follow along!


Chapter 7: Data

In this chapter, we will discuss in detail about various data operations that SQL servers deal with. Data is a single entity that runs databases and usually requires various advanced schematic operations to operate perfectly. We will in this chapter discuss constraints and then proceed to a discussion about updating, pivoting and deleting data from databases. This is a theoretical chapter and will look at a lot of DDL statements we have discussed in the 3rd chapter from a theoretical perspective. Follow along!

First of all, we will start with a brief and canonical description of data. Data, as described everywhere, is a technical description for the storage we are possessed with. SQL and other database query languages use various syntactical and semantical processes to query and process data. Query languages have made programmers task easy by giving us a chance to manipulate or alter the data using few syntaxes and statements such as DDL, DML. All these statements interact with data to give us the required results.

To understand the importance of data we need to first understand the importance of constraints and their integrity. We have gone through constraints in the 3rd chapter for a little time, but for now, we will explain constraints in detail. Let us go!

Constraints in Mysql

To explain in simple terms constraints are just restrictions. These restrictions are used to control what data can be placed in a column or columns.

The primary importance of constraint is that with the help of them we can provide consistency to the database objects or entities present. Without constraints, it will be highly difficult to track down every automated value and alter them. With constraints, if there is any misplace in the column you will be immediately notified with an error or warning. These constraints can also help us to stop creating orphaned rows that are not being pointed to any columns due to changes in the system values.

Constraints are almost every time created when the entity that is a database or table is being created. It is not a good practice to manually update constraints but it is technically possible.

Constraints mainly provide three advanced operations for the database operations. We will go through each of them in detail in the next section.

a) RESTRICT

Constraints can be used to restrict any column operation using this statement. By using the restrict statement you can either delete or update the entity values present in the database system.

b) CASCADE

The cascades are systematical entities that denote to proceed with an operation that is stopped by a constraint procedure. This statement can be used both for updating and deleting the system entity values.

c) SET NULL

NULL is an operation that is usually not correlated to database creation. A lot of operations may result in a sudden halt due to the wrong entrance of null values. This constraint setback helps us to control the null operations we may deal with.

With this, we have given a good thorough introduction to constraints and we will now proceed with the discussion about pivoting that is inserting data in a database.

Pivoting data

Before discussing a practical point of view about these database procedures you need to create a database for performing these operations.

Exercise:

Create two databases using the DDL statements we have explained in the 3rd chapter. Insert perfect data types to make these good databases to be in a good working condition. Also, try to use constraints while creating.

If you face any errors during the creation process just google to debug the errors. Programming is fun if you try to clear errors on your own.

After creating databases, it is now time to insert that is pivot data in the databases. As we have no data, for now, we will use Insert statements provided by SQL language to get desired results.

Things to remember while inserting data:

1) You need to explicitly mention the name of the table you are trying to insert the data. Any misspelling of the table name may result in conflicts and can produce various errors that can be difficult to undo. So, always carefully mention the table name that you are trying to insert the data.

2) In the second step, you need to mention the exact column names that you are inserting the data into. You can use various conditional expressions to regulate what columns you can enter values into. All the names of the columns should be separated by commas for better understanding.

3) In the last step, you need to enter the values that you are willing to insert in the columns. If there are any constraints in the table schematic structure you may face errors for the wrong type of data. So, always reverify the data you are trying to insert. For example, HashMap values cannot be inserted in a character data type column and can immediately result in an error.

Note:

It is not necessary to give values to every column that is present in the table. Some of the tables may be values that are required to be entered in the latter stages. However, if the database administrator does not allow any null values then it is mandatory to enter values in every column of the table.

Before inserting data, it is necessary to give primary key values for the tables. If not given it is impossible to produce advanced queries in the future. Usually, people look out for automated options to generate primary keys before inserting data. However, if you are a single administrator it is suggested to manually update the primary key values looking at the highest key value already provided.

As we already know SQL uses insert statements to pivot data into tables. Here is the statement.

INSERT INTO {Parameters} {Values}

Here parameters are the instance names and the values are the type of values you are inserting. If the data is entered successfully then you will get a success message. After the success message, you can look at the inserted data using the SELECT statement. [ We will discuss in detail about various SELECT operations in the next chapter]

What happens after the insertion of the data?

1) After the insertion of the data, you will notice that the database server has automatically inserted primary key values.

2) If there are any null values they will be shown as null in the result.

3) Some data types such as date will be automatically converted to numerical values while displaying. Don't panic.

Note:

If you have inserted column values but did not provide data for those columns then you will receive an error.

In the next section, we will discuss in detail about updating data in the database.

Updating data

Updating data is one of the most important features that databases provide. Without updating, abilities databases will be confined to static features. The dynamic ability of databases is one of the most important reasons for the technological revolution.

Practical example:

You started to tweet from your Twitter account. When you tweet your information, it is automatically inserted into your remote twitter database. At the initial position, your tweet has 0 retweets. After a few minutes, you got your first retweet and that 1 retweet count is inserted into your twitter remote database. But after some time, you got another retweet. This is the position where twitter algorithm instead of inserting this retweet value into another column it just updates the data value already present. Now the count is 2.

This is a perfect example of the explanation of updating data. In the next section, we will discuss update syntaxes in detail.

Here is the SQL statement:

UPDATE {enter parameters here} {enter conditions}

Parameters are the instances that we are trying to change data on. Whereas, conditions are described as WHERE statement conditions that help us to accurately curate the columns where the data need to be inserted upon.

What to remember?

1) WHERE conditions are the most important statements to be used to successfully query columns to update the data.

2)You can use various conditional or case statements in WHERE clauses to generate the columns that need to be updated.

3) usually id values can be updated easily using the update statements.

If you are not sure about how to update certain columns then you can easily update the values from the SQL management server. However, if you use SQL statements you can create complex algorithms to automatically update data to the database columns.

In the next section, we will discuss in detail about deleting the data.

Deleting data

Deletion is an essential procedure for database operations. Deletion can result in a partial success because restoring functionalities can help you get the data back. However, these restoration procedures occupy significant data.

If you are sure to permanently delete the data then it is important to use the following SQL statements we are going to describe in this section.

Practical example:

A lot of internet and web applications rely on delete operation for the data that is possessed in their servers. For example, you can easily delete any Facebook post or tweet using the delete option provided in the database. In technical terms, when you enter the delete option the data inserted in your remote account database will be deleted using the delete operation. Almost, none of the websites provide restoring your statuses or tweets because it is technically not possible unless a special algorithm is created. (For example, Google drive provides a restore option to recover your deleted photos).

Here is the SQL statement:

DELETE FROM {parameters} WHERE {conditions}

In these parameters, we need to enter the instances that are tables and column names we are willing to delete. Conditions can be quite complex if you are trying to delete like-minded columns at once. When a delete operation is processed there will be a lot of change in the table. Primary key values are usually changed as the SQL server automatically updates Primary key values.

With this, we have completed a brief description of the various operations of data. In the next chapter, we will in detail discuss selection operations and functions that SQL offers. Let us go!


Chapter 8: Selection of Data

This chapter is an advanced follow up to the last chapter we have dealt with. In this chapter, we will discuss a lot more details such as Selection clauses, Aliases, and indexes in detail. The second section of this chapter will deal with some SQL functions as a reference. Let us start!

Selecting and filtering roles and columns

As explained in previous chapters selection is one of the important techniques to query columns and produce results. Selection is also essential to display results according to your convenience. To say in simple words Querying is primarily selecting the required columns. Understanding SQL selection operation will help us understand various technical functionalities of SQL servers such as filtering, grouping, and joining.

How do queries work?

Queries are a principal working flow for SQL servers. Without querying operations, it is technically impossible to maintain or regulate database operations.

For successful querying database checks the following essentials:

1) Does the authorized user have permissions to execute this statement? If not terminate the statement and show Authorization error.

2) If the user is authorized then the SQL server will check whether the authorized user has permission to retrieve the data he is asking for? If not terminate the procedure and display data retrieval errors for the user.

3) If the author is authorized and has permission to retrieve the data then the SQL server will check the SQL syntax that the user has entered. If SQL syntax is correct then the querying process will start and display results to the end-user. If the SQL syntax is not right then syntax error will be shown.

If the statement entered satisfies these three complexities then your statement will be sent to a query optimizer to analyze the syntax in detail.

What is a Query optimizer?

The query optimizer is a system that helps you to analyze the syntactical structure of the syntax given. The optimizer will first check at all the from clauses that are present and then will look at all of the indexes that are supported. After analyzing all the clauses optimizer will choose the best way to query the operation provided. According to the resources provided it will proceed.

What happens next?

After an execution procedure is selected by the Query optimizer it is then sent to the tool that you are using. This tool is the SQL application itself. Then the SQL application will conduct the procedure and display results for the query operation. If the operation succeeds the result will be shown if not then an error will appear. There is also a chance for the query process with no results.

Before knowing about the SELECT function it is necessary to know about the importance of the FROM clause.

FROM

FROM is a simple SQL clause that helps you to point out an instance. When using the SELECT statement it is mandatory to look out at an instance for selecting the columns. This is where the FROM clause helps you to select the columns from the databases.

An SQL statement is here:

FROM {instance name}

Here the instance name belongs to either database or table name. You can also individually enter the column or primary key values to extract information.

As we have sufficient knowledge about the FROM statement now, we will discuss the SELECT cause in detail.

SELECT

The SELECT statement is usually used to select the columns provided using the logical entities that are given. The select clause can often be simple but sometimes it may lead to complex query operations.

Usually, select statements are performed at the end of the query operation by the SQL server software because it is technically not possible to select the things without having an update and changed table. For this reason, SELECT statements are usually performed at the end and often take much longer time than the other query operations.

Here is the SQL statement:

SELECT {Table or column values}

-> FROM {Instance name}

Now, we will discuss the parameters that are present in the syntax.

1) Table/ Column values - In this instance you need to enter all the columns that you are going or willing to select by this query. You can use logical expressions to automatically denote the columns you need to select. If you want to select all the columns present then you can use an asterisk '*'.

2) Instance names - In this, we need to enter the database name we need to retrieve the columns from. Without mentioning FROM statement, it is technically not possible to select the columns.

To say in a single sentence, the Select clause is used to determine all the columns for a query operation.

What else can you do with a SELECT statement?

1) You can use any numerical information such as the primary key id for selecting it.

2) You can enter various logical and conditional expressions to expect automated results.

3) You can sometimes also use inbuilt or scalar functions that SQL offers for its users.

4) If there is no system function satisfying for your requirement then you can build a user-defined function from scratch and use it for selecting.

Remember that we have covered some functions at the end of this chapter and a lot of other mathematical functions in the further chapters.

With this, we have given a good explanation of the SELECT clause present in SQL. In the next chapter, we will in detail discuss aliases and their functionalities. Follow along!

Aliases

Aliases are column names that are generated for the queries. Usually, SQL generates custom column names for the query results. However, they are often clumsy and it is essential to generate our columns for both query results and function results. To make your own column names usually aliases are used.

Aliases can also be used to return column names that are generated using logical expressions.

Here is the SQL statement:

ALIAS {Column name} {Logical expression}

Creating indexes

When querying large amounts of data, indexing technology can be applied. An index is a special type of database object that holds the sort structure of one or more columns in a data table. Effective use of indexes can improve the efficiency of the data query. This section focuses on the creation of indexes and related maintenance work.

An index is a separate, physical database structure. In SQL Server, an index is a decentralized storage structure created to speed up the retrieval of data rows in a table. It is built for a table, and the rows in each index page contain logical pointers to physical locations in the data table to speed up retrieval of physical data.

Therefore, whether to create indexes on the columns in the table will have a great impact on the query speed. The storage of a table is composed of two parts, one part is used to store the data pages of the table and the other part is used to store the index pages.

Usually, index pages are much smaller for data pages. In data retrieval, the system first searches the index page to find the pointer of the required data, and then directly reads the data from the data page through the pointer, thus improving the query speed.

The way the database uses indexes is very similar to the catalog of books. Indexes allow a chance of viewing through a complete book. In a database, indexes can be used for introspecting a table without having to scan the entire table.

After understanding the basic concepts of indexes, the following describes the advantages and disadvantages of using indexes and the conditions for using indexes.

1. Advantages of using indexes

(1) Create a unique index to ensure the uniqueness of each row of data in the database table.

(2) The creation of indexes is directly proportional to the increase in the speed of the system.

(3) The accelerator and the table are of special significance in realizing the extra advantages of the data.

(4) When using GROUP BY and ORDER BY you should be aware that the grouping and ordering time in the query can also be reduced.

2. Disadvantages of Using Index

(1) It is a very high turmoil to look at indexes and maintain indexes, which increases with the increase in data volume.

(2) The index needs a lot of storage indication. In addition to the data table occupying data space, each index also occupies a certain amount of physical space. If cluster indexes are to be established, the space required will be larger.

(3) When adding, deleting and modifying the data irrespective of circumstances, the index is used in a separate mechanism such that it reduces the overall capability of the system.

Classification of Indexes

The data in the database page of SQL Server can be divided into two types according to the storage structure: Clustered Index and Non clustered Index.

1. Cluster index

Cluster index (also called "clustered index") means that the physical storage order of data rows in the table is the same as the index order. Cluster index consists of upper and lower layers: the upper layer is an index page, which contains index pages in the table and is used for data retrieval; The lower layer is the data page, which contains the actual data page and stores the data in the table.

When creating a clustered index in a column of a table, the data in the table will be reordered according to the index order of the columns and the table will be modified. Therefore, only one cluster index can be created in each table. Cluster indexes are created on columns that are frequently searched or accessed sequentially.

2. Non-cluster index

The nonclustered index (also called "nonclustered index") does not change the physical storage location of the data rows in the table. Data is stored separately from the index and is linked to the data in the table through the pointer carried by the index. Non-clustered indexes are similar to those in textbooks.

The data is present in one place, the index is present in another place, and the index has a pointer to the storage location of the data. The items in the index are stored in the order of index key values, while the information in the table is stored in another order (this can be specified by nonclustered indexes).

A table can contain multiple nonclustered indexes, and a nonclustered index can be created for each column commonly used when looking up data in the table.

The method of creating a clustered index is similar to that of the non-cluster index, both uses CREATE INDEX statement, except that the CLUSTERED clause needs to be specified to create a clustered index.

How to create an Index?

All you need to do is enter the following syntax for creating indexes. As explained above clustered index needs a separate parameter for creation.

Here is the syntax:

CREATE INDEX {Parameters}

In these parameters, we will define whether it is a clustered or non-clustered index.

You can also use SQL server management software to create indexes with a click.

MySQL Functions

Functions are an easy way to repeat a task. Functions consist of a set of code that can be used in logical execution and expressions. SQL provides a lot of scalar and aggregation functions for the database users.

Why are functions used?

For example, you can use SQL functions to find maximum or minimum values for your column values. You can also use functions created by yourself from scratch to repeat tasks automatically.

SQL functions are a complex topic and we have a separate chapter to look at some of the mathematical and scalar functions that SQL offers. For now, in the next chapter, we will discuss stored routines and procedures. Follow along!


Chapter 9: Variable & Stored Routine in SQL

In this chapter, we will in detail discuss stored procedures and their linked concepts. Stored procedures are used for automating tasks in an SQL server. There are numerous advantages to learning these procedures as a database administrator. Before diving into deep about stored routines and procedures we will discuss variables in SQL. Let us go!

Variables in SQL

Variables are an entity that represents the memory block of the system. This memory block can be used to retrieve or use whenever necessary by the system. A lot of user-made functions and stored procedures use variables.

There are usually two types of variables namely local and global variables. However, it should be remembered that the user is only given access to create local variables. Global variables are always generated by the SQL server and are often difficult to interpret by the user. All variables start with the symbol @. So, if you notice @ symbol then it represents a variable.

How to start using a variable?

As said before, variables are primarily used in stored routines and procedures. We can use a DECLARE statement to start initiating a variable in the system. Here is the syntax.

DECLARE {Enter variable name here} {Enter the value}

You can use the statement SET to give values to the variable. All you need to do is initiate the value as shown below.

SET @VARIABLE = ' Enter value here'

All the variables can be used in selection and query. Variables can also be explicitly used to create user-made functions. We will discuss this in detail in the next chapters. For now, this is enough for understanding the basic structure of procedures. Let us go!

What are stored routines?

The stored routine is a Transact-SQL program stored in a database and capable of realizing a specific function. It is a data object widely used in a database application. In SQL Server, besides operating data using system functions, user-defined functions can also be written using SQL programs.

Stored routines are widely used and can contain almost all Transact-SQL statements, such as data access statements, process control statements, error handling statements, etc. They are very flexible to use.

Stored Procedures

First of all, the Stored Procedure is a program written in the SQL language that can realize specified functions. Secondly, this program is compiled by SQL Server and stored in the SQL Server database. Users can call these stored procedures with specified functions by passing their names and parameters. Stored procedures are also database objects. People usually use stored procedures to improve the security of databases and reduce the amount of network communication data.

Advantages of Stored Procedures

a) Fast execution speed and high efficiency:

Because SQL Server 2008 compiles stored procedures into binary executable code in advance, SQL Server 2008 does not need to compile stored procedures when running stored procedures, which can accelerate the execution speed.

b) Modular programming:

After the stored procedure is created, it can be called many times in the program without rewriting the T-SQL statement. After the stored procedure is created, the stored procedure can also be modified, and after one modification, the results obtained by all programs calling the stored procedure will be modified, thus improving the portability of the programs.

c) Reduce network traffic:

Since stored procedures are a set of Transact-SQL stored on the database server, only one stored procedure name and parameters are needed when the client calls them, and the traffic transmitted on the network is much smaller than that of this set of complete Transact-SQL programs, thus reducing network traffic and improving operation speed.

d) Security:

Stored procedures can be used as a security mechanism. When users want to access one or more data tables but do not have access rights, they can design a stored procedure to access the data in these data tables. However, when a data table does not have permission and permission control is required for the operation of the data table, stored procedures can also be used as an access channel to use different stored procedures for users with different permissions.

In SQL Server, stored procedures can be divided into three categories.

a) Default active procedures:

Default active procedures are generally prefixed with "sp_" and are special stored procedures created, managed and used by SQL Server itself. Do not modify or delete them. Physically, the Default active procedures are stored in the Resource database, but logically, the Default active procedures appear in the sys architecture of the system database and user-defined database.

b) Extended Stored Procedures:

Extended stored procedures are usually prefixed with "xp_". Extended stored procedures allow you to create your external stored procedures using other editing languages (such as C#) and their contents do not exist in SQL Server but exist separately in the form of DLL. However, this function may be abolished in future versions of SQL Server, so try not to use it.

c) User-defined Stored Procedures:

Stored procedures created by the user, which can input parameters, return tables or results, messages, etc. to the client, or return output parameters. In SQL Server, user-defined stored procedures are divided into Transact-SQL stored procedures and CLR stored procedures.

Transact-SQL stored procedures, which store a set of Transact-SQL statements and can accept and return user-provided parameters; CLR stored procedures, which are references to Microsoft's. NET Framework Common Language Runtime (CLR) methods, can accept and return user-supplied parameters. CLR stored procedures are implemented as public static methods in .NET Framework programs.

In SQL Server, you can use SQL Server Management Studio and Transact-SQL languages to create stored procedures. When creating stored procedures, you must determine the three components of the stored procedures.

● Input parameters and output parameters.

● Transact-SQL statements executed in stored procedures.

● The returned status value indicating whether the execution of the stored procedure was successful or failed.

How to create stored procedures?

Use CREATE PROCEDURE statement to create stored procedures

You can create stored procedures using either SQL statements or SQL Server Management Studio. However, the key to creating stored procedures lies in writing Transact-SQL programs. Therefore, only the method of creating stored procedures using SQL will be introduced here.

The specific syntax format is as follows:

CREATE {Enter the logic here} PROCEDURE

Create Stored Procedures with Input Parameters

Most stored procedures used in databases have parameters. The function of these parameters is to transfer data between stored procedures and calling programs (or calling statements). When transferring data from the calling program to the stored procedure, it will be received by the input parameters in the procedure, while when transferring data from the stored procedure to the calling program, it will be transferred through the output parameters.

Creating Stored Procedures with Output Parameters

If you want to pass the data in the stored procedure to the caller, you should use the output parameters in the stored procedure. The OUTPUT parameter is specified with the output keyword.

Create Stored Procedures with Multiple SQL Statements

Stored procedures can have multiple SQL statements and programming statements provided by DBMS. At this time, after calling the stored procedure, multiple query result sets will be returned.

Modify Stored Procedures

When using stored procedures, once it is found that the stored procedures cannot complete the required functions or the functional requirements change, the originally stored procedures need to be modified.

Modify stored procedures with ALTER PROCEDURE statement

ALTER PROCEDURE statement is provided in the Transact-SQL language to modify stored procedures.

Its syntax code is as follows:

ALTER {Enter the logic here} PROCEDURE

In the next section, we will discuss deleting stored routines.

How to delete a stored routine?

A stored routine should be deleted when it is no longer needed. There are also two deletion methods, one is using SSMS interface operation and the other is using the deletion statement provided by Transact-SQL language.

Use the DROP PROCEDURE statement to delete stored procedures

To delete a stored procedure, use the DROP PROCEDURE statement, which has the following syntax format.

DROP PROCEDURE {Enter the name of the routine}

However, understand that you can easily backup all the stored routines that you have created.

Default active procedures

Many management activities in SQL Server are performed through a special procedure called a system stored procedure. Default active procedures with the prefix "sp_" can easily be executed. You can execute a system stored procedure from any database without using the master database name to fully qualify the name of the stored procedure.

Stored functions

There is a small difference between stored procedures and stored functions that is stored functions can be used in expressions to execute statements whereas stored procedures are an individual entity. Stored functions help other entities to make the task get done.

Here is the syntax:

CREATE FUNCTION {Enter the name here} {Enter parameters}

By using this syntax, you can create your stored functions. Parameters consist of data types and index information.

With this, we have completed a thorough explanation about stored procedures and routines. In the next chapter, we will look at some of the control-flow tools that can be used to validate expressions. Let us go!


Chapter 10: Control flow tools in SQL

Linux SQL offers various logical expressions and statements to query the data that is present in the system. You might have already heard about these control flow statements in various other programming languages. SQL also provides various tools and we will now discuss them in detail in this chapter. Let us go!


Before going to deal in-depth with these statements it is necessary to understand that these logics will sometimes not perform well due to nonexclusive constraints. So, if you are perfect about the logic being used it is necessary to check the constraints that the tables and columns possess.

If ..Else statement

The first control flow tool we are going to discuss is conditional statements. It is usually represented as ' if-else' in the SQL statements.

First of all, what is a conditional logic?

Conditional logic is usually defined as a statement that takes whichever path it wants according to the situations provided. It usually haves two choices initially. But if we can construct nested conditional statements then we can easily build unlimited choices for a statement. However, remember that the complexity of logic increases whenever we decide to use nested conditional statements.

In the SQL database, conditional logics are represented using CASE expressions.

Here is an SQL statement:

CASE

WHEN {Enter logic} THEN {Enter the first path}

ELSE {Enter the second path}

Explanation:

1) Here case represents the control flow tool we are going to deal with. CASE is usually represented for all the control flows we are involved in this chapter.

2) In the next syntax, we will encounter when which serves as an if statement in the conditional control flow. WHEN clause checks itself to a logic given.

3) The logic is usually simple but it can also be dealt with using complex statements. If the logic is not accepted then the statement abrupt instantly and visits the next syntax present.

4) THEN statement present is used to give the result that needs to be performed after successful logic expression.

5) In the next step, we will deal with ELSE and the logical statement it possesses.

6) At the last step insert END clause to stop the conditional control flow statement.

With this, we have completed a complete tour of a conditional statement. Conditional if-clause can be usually used to get results and make quick decisions. SQL queries usually depend on conditionals to get fast queries.

Note: case expression is represented as Active or Inactive to give accurate results.

Case statement

A lot of database servers such as Oracle and SQL server provides a good amount of built-in functions in their system. Almost all of them provide conditional control flows. SQL server just like all of them provides if-then-else logic using the CASE expression. CASE expressions are a highly advanced version of control flow statements and are highly used in built-in query operations.

Why CASE expressions are important?

The first advantage of CASE expressions is they are used by almost every database that is present. So, if you usually deal with the interlinkage of databases then creating logical entities is much easier for you.

The second advantage of CASE statements is that they can be used in several database operations such as SELECT, UPDATE and delete.

We will in the next section discussion discuss CASE expression in much detail. We will primarily discuss searched case expressions and simple case expressions in detail. These two types of Case expressions usually make up most of the statements that are present.

a) Searched case expressions

This case expression is a continuous loop case expression where you can insert a lot of conditionals before going with the alternate. It is named as search because the logical entity searches the correct one from a pool of statements. If none of the statements satisfy then the else statement will be executed.

Here is the syntax:

CASE

WHEN {logic} {result}

WHEN {logic} {result}

WHEN {logic} {result}

...

...

...

[ ELSE] {result}

END

b) Simple case expressions

Simple case expressions are also similar to the first one in most parts. The only difference is that the CASE expression will have a value to easily get determined. This greatly reduces the complexity according to the situation.

Here is the syntax:

CASE {Here enter the parameter}

WHEN {logic} {result}

WHEN {logic} {result}

WHEN {logic} {result}

...

...

...

[ ELSE] {result}

END

Now we will explain loops primarily about While statement in SQL.

Loops

Loops are usually very important for any programming language. SQL is not an exception. Loops usually repeat until the given condition is satisfied and then executes the logical expression that is present. Loops are very useful if you are trying to execute data based on a single condition. There are many loops in SQL such as repeat and While. We will discuss both of them in detail now.

Before discussing while loop it is mandatory to explain about cursors because a lot of cursors use while loops for their creation.

What are cursors?

Cursors allow developers to extract one record at a time from the result set of multiple data records, thus enabling users to more flexibly process the result set returned from SQL operations. For example, the commonly used SELECT query statement can return a result set, while the user needs to read each record one by one from the result set. At this time, the cursor can be used to complete this operation.

The cursor is a structure similar to the C language pointer, which includes result set and cursor position pointing to records in result set. The cursor is used as a pointer to traverse the result set (pointing to one row at a time). Readers can understand that cursor is a data buffer, which stores query results, and users can extract data from this buffer by SQL statements.

When using SQL statements to process data, all qualified data can be operated, and in many cases, these qualified data need to be operated one by one. If there is no cursor, this operation will be completed by the front-end high-level programming language.

This not only wastes the resources of the server where the program is located but also wastes the network resources, which increases the whole data operation cycle and reduces the user experience. Cursors can effectively solve such problems on the database server.

The use of cursors should be done step by step. It mainly consists of four steps: declaring cursors, opening cursors, traversing data in cursors and closing cursors. When readers begin to learn cursors, they can get twice the result with half the effort by remembering these steps.

Cursors must be created before use. However, there is no specific requirement for the location where the cursor is created, as long as it is guaranteed to be created before the code that uses the cursor. The key statement that declares the creation of the cursor is DECLARE CURSOR. Once the cursor is successfully created, its name will be used as the user identifier, that is, the cursor will be called through the cursor name.

Here is the SQL statement:

DECLARE CURSOR { While loop execution statement}

While loop is very essential to declare cursors. We will now discuss the While loop in detail.

While statement

In the while statement at first, the SQL statement will continuously check the logical expression and verify whether it is satisfied or not. If it is not satisfied then the loop is closed. If it satisfies then the statement is executed and again enters the loop statement. As long as the condition is satisfied the loop will continue.

Here is the SQL:

WHILE {Condition}

THEN {Execution}

Repeat

Repeat is a system function provided by SQL that can repeat itself. All you need to do is give the function name as a parameter. This is in a way similar to recursion in programming languages. However, you may get encountered with errors if done wrong. Repeat the functions carefully.

With this we have completed, a brief explanation about control flow tools in SQL. In the next chapter, we will discuss the essential statistics and mathematics required for SQL operations. Let us go!


Chapter 11: Basic SQL mathematics and statistics

Mathematics, Statistics, and data are closely interlinked and are mutually operative. Various data related subjects such as data analysis, data analytics and database query languages are dependent upon mathematical relations and statistics. In this book, we have decided to introduce some mathematical and statistical concepts for you to expand your skillset in SQL and perform complex operations. However, understand that this is a separate topic on its own and explaining everything is out of the scope of this book.

Mathematical concepts for data science and SQL

a) Cardinality

The number of Distinct_Keys for a column is called the cardinality. The cardinal number of primary key columns is equal to the total number of rows in the table. The level of cardinality affects the data distribution of columns.

If the base number of a column is very low, the data distribution of the column will be very uneven. Because of the uneven data distribution of the column, SQL queries may be indexed or scanned in full tables. When doing SQL optimization, if it is suspected that the column data distribution is unbalanced, we can use the select column, count(*) from table group by column order by 2 desc to view the column data distribution.

If the SQL statement is single table access, it may be indexed, scanned in full tables, or scanned in materialized views. Under the condition of not considering materialized views, single table access either takes an index or full table scan. Now, recall the conditions for indexing: return less than 5% of the data in the table to index, and scan the whole table when more than 5%.

This is the process of cardinality in detail to increase SQL optimization.

b) Selectivity

The ratio of the base number to the total number multiplied by 100% is the selectivity of a column.

When optimizing SQL, it is meaningless to look at the base number of columns separately. The base number must be compared with the total number of rows to be meaningful. It is for this reason that we have introduced the concept of selectivity.

c) Histogram

As mentioned earlier, when the cardinality of a column is very low, the data distribution of that column will be unbalanced. Uneven distribution of data will lead to a wrong execution plan at this time when querying the column, either a full table scan or an index scan.

If histogram statistics are not collected for columns with low cardinality, the cost-based optimizer (CBO) will consider that the column data distribution is balanced. When doing SQL optimization, what is often needed is to help CBO calculate more accurate Rows.

Note: We are talking about the more accurate Rows. CBO cannot obtain accurate Rows, because when statistical information is collected on a table, statistical information is generally not collected according to 100% standard sampling.

Even if statistical information of the table is collected according to 100% standard sampling, the data in the table will change at any time. In addition, the mathematical formula for calculating Rows is also flawed at present. CBO will never be able to calculate accurate Rows.

If CBO can calculate the accurate Rows every time, then I believe we only need to care about business logic, table design, SQL writing and how to build indexes at this time, and we don't need to worry about SQL going to the wrong execution plan anymore.

In our opinion, the reader only needs to know that the histogram is used to help CBO obtain more accurate Rows when estimating Rows for columns with low cardinality and uneven data distribution.

d) Clustering

How can cluster factors be prevented from affecting SQL query performance?

In fact, the answer has already been given. Cluster factor only affects index range scanning and index full scanning. When the index scope scans, the index does not scan back to the table or the amount of data returned is very small, no matter how large the clustering factor is, there is almost no impact on SQL query performance.

Again, when SQL optimization is performed, it is often necessary to establish an appropriate composite index to eliminate the return to the table or to establish a composite index to minimize the return to the table.

If you cannot avoid returning tables, how can you eliminate the impact of returning tables on SQL query performance?

When we cache all the data blocks in the table in buffer cache, this time no matter how big the clustering factor is, it will not have much impact on SQL query performance, because there is no need for physical I/O, and the access speed of all the data blocks in memory is very fast.

e) Relationship between tables

In a relational database, tables are associated with each other. When associating, we must understand the relationship between tables. There are three relationships between tables. One is the 1: 1 relation, the other is the 1: n relation and the last is the n: n relation. Understanding the relationship between tables is of great help to SQL optimization, SQL equivalent rewriting, table design optimization and table, and database partitioning.

When the two tables are associated, if the two tables belong to a 1: 1 relationship, the results returned after the association also belongs to a 1 relationship, and the data will not repeat. If the two tables belong to a 1: n relationship, the result set returned after the association belongs to an n relationship. If the two tables belong to the N: N relation, the result set returned after association produces a Cartesian product of local scope. The N: N relation generally does not exist in the inner/outer connection, but only exists in the semi-connection or the reverse connection.

f) Statistics

As mentioned earlier, only large tables can cause performance problems, so how can the optimizer know how large a table is? This requires the collection of statistical information on the table. The concepts of cardinality, histogram and clustering factors mentioned in this section need to collect statistical information in advance to obtain them.

Statistics are similar to scouts in war. If intelligence work is not done well, war will be lost. By the same token, if the statistical information of the table is not collected correctly, or if the statistical information of the table is not updated in time, the execution plan of SQL will deviate and SQL will have performance problems. Statistics are collected so that the optimizer can choose the best execution plan and query the data in the table at the least cost.

Statistical information is mainly divided into table statistical information, column statistical information, index statistical information, system statistical information, data dictionary statistical information and dynamic performance view base table statistical information.

With this, we have given a thorough explanation about some of the advanced concepts in mathematics and statistics related to SQL query language. You can refer to advanced materials to achieve clear optimization using these concepts. We recommend you to experiment with yourselves to become proficient in various advanced query processes.

In the next chapter, we will discuss various details about functions. We will be looking at both systems and user-made functions. Follow along to know more about it!


Chapter 12: Built-in functions and calculations

This chapter is a comprehensive introduction to functions and deals with a lot of systems and scalar functions. We will explain almost all of the functions with the help of syntaxes. This chapter is practical and we advise you to work with your system while going through this chapter.

Types of SQL functions

Usually, functions are two types in SQL. First one of them is system functions which are supported by the SQL server and users do not need to create logical expressions for them. The second one of them is user-based functions where you can create your user-based functions with the help of variables and other SQL programming concepts. First of all, we will discuss in detail about user-based functions in the next section. Let us go!

User-defined Functions

The use of some functions, such as GETDATE and SUM is easy to learn. Those functions are all system functions. The functions to be introduced below in this section belong to user-defined functions. Some user-defined functions are used in the same way as the system functions mentioned earlier, for example, scalar functions.

In SQL Server, according to the form of the function return value, user-defined functions are divided into two categories: scalar function and table-valued function, in which table-valued function is divided into embedded table-valued function and multi-statement table-valued function.

Creating Functions Using Scalars

If the function returns a scalar data type, the function is scalar-valued. You can define scalar-valued functions using multiple Transact-SQL statements.

The syntax for scalar functions is as follows:

CREATE FUNCTION [ Enter the authorization details] {Enter the function name}

Create Functions Using Table Values

If the function returns a value of TABLE, the function is table-valued. According to the definition of the function body, table-valued functions can be divided into embedded functions or multi-statement functions.

1. Embedded function

If the TABLE specified by the RETURNS clause does not include a field list, the function is embedded. This type of function is defined by a single SELECT statement. The fields (including data types) of the table returned by the function are from the field list of the SELECT statement that defines the function.

The syntax for embedded functions is as follows:

CREATE FUNCTION [ Authorization details] {Name of the function}

2.Multi-statement function

If the TABLE type specified by the RETURNS clause has fields and their data types, the function is a multi-statement table-valued function. Multiple statements are allowed in the body of a multiple statement function.

The following is the syntax format of multi-statement functions:

CREATE FUNCTION [ Name of the authorization] {Name of the function}

System Functions

In SQL Server, system functions refer to the functions that come with SQL Server software. They are mainly divided into aggregate functions, data type conversion functions, date functions, mathematical functions, and other commonly used functions. This section will describe these types of system functions in detail.

Aggregate function

Aggregation function is the most commonly used type of function in system functions. It mainly calculates a group of values and then returns a value. Aggregation functions mainly include SUM (sum function), AVG (average value function), MIN (minimum value function) MAX (maximum value function), COUNT (quantity function).

The use of each function is explained by the examples below.

1. sum function

The SUM function is mainly used to find the sum of a certain set of values. We can use this function to easily add the number of columns in the table. There are a lot of practical examples of this function.

The basic syntax format is as follows:

SUM (Enter the name of the column)


2．
AVG function


The AVG function is used to average a set of values. We can use this function to execute several system functions. The average function can help us expand the functional abilities to statistics.

The basic syntax format is as follows:

AVG (Enter the name of the column)

3. Min function

The MIN function is used for the minimum value of a set of values. This is usually considered while sorting and filtering items based on any entity. 

The basic syntax format is as follows:

MIN (Enter the name of the column)

4. Max function

The MAX function is used for the maximum value of a set of values. This is usually considered to generate descending samples from the samples or data provided.

The basic syntax format is as follows:

MAX (Enter the name of the column)

5 COUNT function

The COUNT function is used for the number of a set of values. We can use this column to calculate all the entities available. You can use your own logical expressions to expand the ability of this function.

The basic syntax format is as follows:

COUNT (enter the name of the column)

Type Conversion Function

Type conversion functions are also frequently used in databases, for example, converting dates and numbers to a specified string format, or converting strings to valid date or numeric types, etc.

In SQL Server, two data type conversion functions are provided: CONVERT () and CAST ().

The following describes the use of these two functions.

1. convert () function

First of all, this is a basic entity function and can be used to manipulate any format.

The syntax format of the CONVERT () function is:

CONVERT(Name of the data [(Size details )], Enter the expression here,[Data value])

Among them,

● Datatype: indicates the data type to be converted. If you want to convert to CHAR, VARCHAR, BINARY or VARBINARY data type, you must also set the length of the data type.

● Expression: expression, the value or column name to be converted to the data type.

● style: used for setting date format. If you want to convert date data to character data, you can also use the style parameter to set the date display format.

Note: The style parameter can take two types of values. If the value is taken from the first type, the year of return date is 2 digits; If the value is taken from the second category, the return date year is 4 digits.

2. cast () function

The CAST () function is also a data type conversion function, which is easier to use than CONVERT, but it is not convenient to CONVERT the date type. Therefore, the CAST () function is recommended for general data type conversion, and the CONVERT () function is used for data type conversion.

The syntax format of the CAST () function is:

CAST (Name of the expression AS {parameters here}[(size)])

Among them,

● The expression denotes a logical entity

● data type is a type of user data. If it is a data type such as CHAR, VARCHAR, NUMERIC, etc., you can select the length parameter to set the length.

Date function

The date function allows you to manipulate DateTime values. SQL Server supports date functions such as GETDATE, DATEADD, DATEDIFF, DATENAME, and DATEPART.


1．
GETDATE function


The GETDATE function is used to obtain the current system time in the format:

GETDATE ( )

For example, enter the following SELECT statement in the query analyzer and run it to obtain the current system time.

SELECT GETDATE()

You will get the current system date as an output result. This is a self-calling function and can be used to automate job scheduling events.


2．
DATEADD function


DATEADD function is used to add the year, month, day or time to a specified date. Its return value is date data.

The format is:

DATEADD(Enter the parameters here)

Among them, the datepart parameter specifies which part of the date (such as year, month, etc.) to increase (decrease) the value.

Once you know the available values of the described parameter, you can control which part of the date the value is added.

For example,

DATEADD(Enter the year parameters with 5 number)

It adds 5 years to the "year" of the current time and returns the date after 5 years.

DATEADD(Enter the month parameters with 5 number)

It adds 5 months to the "month" of the current time and returns the date after 5 months.

Note: The datepart parameter value can also be abbreviated, for example, DATEADD() is also increased by 5 months at the current time.

3. datediff function

The DATEDIFF function is used to obtain the difference between two days and return numerical data in the format:

DATEDIFF(The concept parameter,date1,date2)

The description of the date parameter is the same as above. date1 and date2 are strings in date or date format.

4. DateName function

The DATENAME function is used to obtain a part of the date and return it as a string in the format:

DATENAME (Enter parameter here, date)

The description of the parameter is the same as above. The date is a date or date format string.

For example, assuming the current date is March 24, 2019, the result of DATENAME(month, GETDATE ()) is the string' 03', and the result of DATENAME (dd, GETDATE ()) is the string' 24'.

In addition to the above-mentioned date-time functions, SQL Server also has three functions: YEAR, MONTH and DAY, which are used to obtain the year, month and date parts of date data respectively. The return values of these three functions are numeric.

In the next section, we will discuss the mathematical functions provided by SQL.

Mathematical Functions

Mathematical functions allow numeric data to be manipulated. They are generic and can be easily manipulated and called during any logical expression. Mathematical expressions highly depend on the parameter values given as the functions are pretty straight forward. All you need to do is call the function in the SQL query statement.

A simple example using mathematical functions is given below.

Example:

Using a mathematical function, the sine value of the 60-degree angle is calculated.

Analysis: The radian value of a 60-degree angle should be calculated by using RADIANS function first, then the sine value should be calculated by using the SIN function for radian value, and finally the result should be rounded.

Enter the following SELECT statement in the query analyzer and run it.

Select round (sin (radians (60.0)), 1) as' sine of 60 degrees'

Note: The alias after AS (sine value of 60 degrees) are put in single quotation marks because there are numbers in the alias.

Character Function

Character functions allow the manipulation of character data.

To make readers feel the convenience of using character functions to query data, the following is an example to illustrate the use of character functions.

Look up the major of the student named "Ram" from the names table.

Analysis: Sometimes, people often ignore the case of English letters, for example, "ram krishna" is written as "Ram Krishna". At this time, if the database management system does not have the function of automatic conversion and matching, the two-character strings will be regarded as the names of different people, resulting in query errors.

To solve such problems, all letters of the string in the database should be converted to uppercase (or lowercase) letters, and then compared with the string of uppercase (lowercase) letters, for example, look at the following SELECT statement:

SELECT { Table name] FROM { COlumn name} WHERE UPPER(Column name)='RAM KRISHNA'

Note: SQL Server can automatically convert uppercase and lowercase letters for matching. However, to be on the safe side, it is recommended to use the above method when querying English strings.

Other System Functions

1. Text and Image Functions

Text and image functions can change the values of text and image, which process the values or columns entered by text or image and return information about the values.

2. Configuration function

Configuration functions can return information about configuration settings.

3. Cursor function

The cursor function can return information about the cursor state.

4. Metadata function

Metadata functions can return attribute information of databases and database objects. Metadata is data describing data and is usually used to describe the structure and meaning of data.

5. Safety function

Security functions return information about users and roles.

With this, we have given a complete explanation about functions. In the next chapter, we will look at Book management system as a project exercise to curate all the concepts we have learned in this book. It is fun. Let us go!


Chapter 13: Projects and Exercises in SQL programming

This chapter is a comprehensive practical analysis of all the concepts we have learned in the previous chapter. We will in detail give a project scenario about the book management system and give exercises in SQL for you to solve on your own. While solving these exercises understand that popping up with errors is common. So, don’t lose your confidence and give your best with this exercise.

Projects in SQL programming

Database projects are very essential for increasing your expertise in this field. Normally, you will not be allowed to maintain complex and industry databases without rigorous training on sample projects.

There is a lot of scope for projects in SQL. For example, a ticket booking system or a railway reservation system is a good start for beginners to understand various entities that are enclosed in a database programming system.

We will in this chapter provide you details about a book management system and ask you to solve exercises. To help you understand how the system works we will explain all the core concepts in detail now. Let us go!

Book management system

This system is usually used in libraries and book stores. There are essential system functions for these criteria. One of them is a function that takes care of user information and the other one deals with book information. A lot of complex keys and encryptions will be present because no user should be able to see the other user's data.

How to design?

To start with database design, you must first add the user interface that you are interested with. The next step will include core database design and finally, we will add .Net as a system provider to store the web app data.

All the data will be maintained by .ADO component of the programming language. This component will give access to manipulate the database using SQL query language which is essential for this exercise.

Also, note down all the data sets that are available and are necessary for the book management system.

Example of exercises in SQL

1) Create tables bookname, bookdetails,userdetails for the book management system.

2) Add data into the tables using the insert statements. Insert all different types of data.

3) Try to modify some of the data using ALTER statement

4) Delete some of the columns in bookname table using Drop statement

Implement the book management system

After learning about filling the data into the tables it is now time to interconnect them.

a) Use joins to link them and obtain primary key

b) Identify the foreign key in any of the two tables

c) Create different type of joins for the tables

d) Create, modify and delete views for the bookinfo table

Create functions for book management function

After learning about linking the data between the tables it is now time to create some functions for the book management system.

a) Use system functions such as Max, Min to filter the columns in the bookinfo table

b) Create user function for book retrieval

c) Erase the user made function

d) Link QR code interface function to the book management system.

These are some of the exercises for the book management system which you should try and obtain results. If you are facing any errors always remember that Google is your friend.

You can also expand your skills by using GitHub and other sharing platforms. We will end this book after explaining some of the applications of SQL in detail. Let us start!

Applications of SQL

1) Access data

The most important application of SQL is to access data and reuse or modify them. This is the principle by which this query language works. Using this principle data can be easily exported and imported to the various cloud or remote servers.

2) Data analysis

Data analysis is extremely important nowadays as there is access to a lot of data. With knowing SQL in good form you can easily learn analytic algorithms and apply those queries to obtain well-curated information.

3) Data scientists

SQL is one of the most important skills to be learned by the data scientist. Data scientists implement and innovate various algorithms to find patterns in the data. These patterns can help us understand much more about the technological systems we are dealing with.

4) Internet applications

SQL is almost used in every web application available. A lot of hosting services use structured query language to store data of their users. A lot of multinational companies such as Facebook rely on SQL. Even Android phones rely on MySQL version to remotely store data.

5) Machine learning algorithms

Machine learning is a branch of science that learns from data after repeated failures. SQL can be used to query the data in a form such that there is less overfitting or underfitting in the data. Machine learning is the next future of computers and SQL is essential for its success.

6) Mobile applications

Android and IOS mobiles usually use SQL query databases as a file managing system to successfully encrypt and decrypt the data. SQL is adaptable to any system and so had huge success in the mobile industry. A lot of mobile application developers learn SQL to create apps that can manipulate system data.

These are only some of the practical applications that are due to SQL. There are a lot of other applications for the SQL and its child languages.

With this, we have completed a brief book that has explained a lot of concepts vividly. This book is a work of hard work and can be used as both reference and learning material. We are glad that you have made it to the end. We hope you had fun while reading this book. Learning a book itself will not make you a database administrator. All you need to do is implement the knowledge you have learned in this book to practical scenarios and projects. All the best!


Conclusion

Glad that you have completed this book. Hope you have learnt a lot of valuable information from this book. We have discussed in detail about various SQL commands and SQL features with precise information.

What to do now?

After reading this book it is better if you can use these commands present to experiment in your SQL server system. Look at SQL forums and blogs to further enhance your skills.

Make yourself well abundant by reading various SQL books and blogs. If you ever face any errors try to know about them by researching in Google. GitHub repositories can also be a vast knowledge.

Hope you have learnt a lot of knowledge from this book. Wishing you all the best!
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