Using SQL in MS SQL Server

Week 1 : Database Creation and Definition

Week 1 Main Tasks:

1. Launch MS SQL Server 2008 and connect it to SQL Server 

2. Understand the case for which we will be designing a database, familiarize yourself with and recap the main concepts in database design. 

3. Create the tables for our database
4. Create links between tables under referential integrity 

5. Insert data into our tables
6. Use simple Select queries to display data in our database
What Is SQL?

SQL is Structured Query Language, a language designed for use with databases. It started in IBM in the 1970's and ISO and ANSI standards have been written for it, a common one being 1992 and the latest 1999. These standards are independent of vendors (IBM, Microsoft, Oracle). All major database products 'understand' SQL, more or less complying with the ANSI standards.

DDL and DML
SQL can be divided into two parts: The Data Manipulation Language (DML) and the Data Definition Language (DDL).

The query and update commands form the DML part of SQL:

· SELECT - extracts data from a database 

· UPDATE - updates data in a database 

· DELETE - deletes data from a database 

· INSERT INTO - inserts new data into a database 

The DDL part of SQL permits database tables to be created or deleted. It also define indexes (keys), specify links between tables, and impose constraints between tables. The most important DDL statements in SQL are: 

· CREATE DATABASE - creates a new database 

· ALTER DATABASE - modifies a database 

· CREATE TABLE - creates a new table 

· ALTER TABLE - modifies a table 

· DROP TABLE - deletes a table 

· CREATE INDEX - creates an index (search key) 

· DROP INDEX - deletes an index
A Simple Case for Database Design and SQL 

A database is to be designed for a University to monitor students’ progress throughout their modules of study as well as keep the record of the academic staff.  
The students are studying for a degree (such as a BA, BA (Hons), MA, etc) within the framework of the modular system.  The University provides a number of modules, each characterized by its code, title and teaching staff.  Each module is taught by an academic member of staff, and each staff member may have more than one module. Under the university policy, a module can not be taught by more than one member of staff. 
Students are free to choose any module they wish, and a module can be taken by more than one student. The database is also to contain some information about students including their ID numbers, DateStart, DateFinish, names, addresses, and their past performance (i.e. modules taken and examination results).

Our task now is to design a database for the university, and enable them to gain access to the database. 

Critical Analysis for Database Design 

Based on the requirement above, we find that the database we are going to design will be composed of three entities Student, Module and Staff with different types of relationship between the entities. 

Student and Module:  
These two entities (tables in this case) have a m:m (many-to-many) relationship, since Students can take more than one module, and a module can be taken by more than one student.
Moreover, there is a m:m relationship to resolve. The solution is to create a new entity between them and break the m:m relationship into two 1:m (one-to-many) relationships. Meaning our database will now be composed of four tables.
The new table we have decided to create is Student_Module and will be used to keep track of the modular performance for each student. 
Staff and Module:
These two tables have a one-to-many relationship, since Staff can teach more than one module, and a module can be studied by more than one student.
Based on the analysis, we can have a picture about the scenarios, which can be logically represented using following ERD (Entity Relationship Diagram) (Figure 1):
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(Figure 1)

1. Launch SQL Server Management Studio
Click Start – Program – Microsoft SQL server 2008 - SQL Server Management Studio. 


Click Connect to connect the Database Server, and you should see following program: 
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(Figure 2)

Click the Databases folder in the Object Explorer (see figure 2), and you should find a system database by default. However, you have not created your own database yet. Thus, your first task is to create and use database.

Click New Query in the toolbar (see figure 2). 
2. Create and Use Database Using SQL
Syntax:


Practice
Now, let us create and use a database for the case, and call it University, by running the following query, firstly click “New Query”, then insert the following:
CREATE DATABASE University;

Click !Exeute to run the Query. 
Now let us make sure we are using it, by running the following query.
use University;

Click !Exeute to run the Query. 
Notes:

· SQL Command are not case sensitive. Hence, you should not be worried about using lower or upper case. for example, you would have the same output, using the following queries: 

· “Use University;” 

· “use University;” 
· or “uSe University;” 
· At the end of each SQL statement a coma is required to indicate the end of the query. 

· In SQL Server, it is possible to run multiple queries in one go, which is very convenient. However, this is not the case in the command line of MySQL server or Oracle SQL Plus. 

Now, if you right-click the folder of Database and refresh it, you will see the database you have just created (called “university”) appear.

You now have a new database working within the database folder of SQL Server.  
3. Create Tables in the Database

The next task now is to create tables in the database “University.”
Syntax for creating table:

CREATE TABLE table_name
(

column_name1 data_type,
column_name2 data_type,
………
Primary key (column_name)
constraint Constraint_name Constraint_type Target_Column_name

.......
)

Constraint_type can be Foreign Key and Primary Key

For setting primary key, you can either use above syntax: “Primary key (..)” or use following syntax to set the constraint type in the Create Table: 

constraint Constraint_name Primary Key Target_Column_name
For example: 

CREATE TABLE Emp_Skill (

  
 EmpID      Integer          Not Null,


 SkillID 
   Integer          Not Null,


 SkillLevel    Integer,


 PRIMARY KEY (EmpID,  SkillID)

 );

Or 

CREATE TABLE Emp_Skill (

  
 EmpID      Integer          Not Null,


 SkillID 
   Integer          Not Null,


 SkillLevel    Integer,


 CONSTRAINT EmpSkillPK PRIMARY KEY (EmpID,  SkillID)

 );

If the constraint type is Foreign Key, the syntax in the Create Table is:

constraint Constraint_name Foreign Key Target_Column_name References Reference_table_name (Reference_Column_name)

For example, 

CREATE TABLE Emp_Skill (

  
EmpID    
    varchar(10)    Not Null,


SkillID 
    varchar(10) 
Not Null,


SkillLevel     nchar(10) 


    CONSTRAINT  EmpSkillPK 
PRIMARY KEY (EmpID, SkillID),

     CONSTRAINT EmpFK
FOREIGN KEY




    EmpID
 REFERENCES Employee (EmpID),


CONSTRAINT SkillFK FOREIGN KEY




    SkillID REFERENCES Skill (SkillID)

);

Typical data types in SQL Server 2008: 
	Data Type
	Description

	int

integer
	The record would hold natural numbers in the range of 
-2,147,483,648 to 2,147,483,647, you can use the int keyword as data type. 

	tinyint

smallint

	The tinyint data type can hold positive numbers that range from 0 to 255.
smallint is used to store smaller numbers that would range between -32,768 and 32,767.

	bigint
	The bigint data type follows the same rules and principles as the int data type except that its field can hold numbers from -9,223,372,036,854,775,808 to 9,223,372,036,854,775,807

	decimal(size,d)
numeric(size,d)
	Hold numbers with fractions. The maximum number of digits are specified in "size". The maximum number of digits to the right of the decimal is specified in "d".

If the number represents a fraction, a period between the digits specifies what portion of 1 was cut. If you anticipate such a number for a field, specify its data type as numeric or decimal (either decimal or numeric would produce the same effect in SQL Server).

	Float 
	A floating-point number is a fractional number, like the decimal type. Floating-point numbers can be used if you would allow the database engine to apply an approximation to the actual number that a field is supposed to carry. 

	Money
	If a variable would hold monetary values, you can declare it with the money keyword. A variable with a money data type can hold positive or negative values from 
-922,337,203,685,477.5808 to +922,337,203,685,477.5807. 

	smallmoney
	The smallmoney data type can be applied for a variable whose value cannot be lower than -214,748.3648 nor higher than 214,748.3647.

The precision and scale of a money or smallmoney variable are fixed by SQL Server. The scale is fixed to 4.

	char(size)
	Holds a fixed length string (can contain letters, numbers, and special characters). The fixed size is specified in parenthesis.

If you want a variable to hold a fixed number of characters, such as the book shelf numbers of a library, declare it with the char data type

	varchar(size)
	Holds a variable length string (can contain letters, numbers, and special characters). The maximum size is specified in parenthesis. The maximum length of text that a field of varchar type can hold is equivalent to 8 kilobytes.

	text
	The text data type can be applied to a field whose data would consist of ASCII characters. As opposed to a varchar type of field, a text type of field can hold text that is longer than 8 kilobytes.

	nchar
nvarchar
ntext
	The nchar, nvarchar, and ntext types follow the same rules as the char, varchar, and text respectively, except that they can be applied to variables that would hold international characters, that is, characters of languages other than US English. This is done following the rules of Unicode formats.

	datetime
	A datetime data type is used for a column whose data would consist of date and/or time values. The entries must be valid date or time values but SQL Server allows a lot of flexibility, even to display a date in a non-traditional format. The date value of a datetime field can be comprised between January 1st, 1753 and December 31, 9999. 

	smalldatetime
	The smalldatetime is an alternative to the datetime data type. It follows the same rules and principles as the datetime data type except that a date value must be comprised between January 1st, 1900 and June 6, 2079


The default property for each field in a table is set to NULL, meaning you can get away with not imputing any data in it when creating a new record. However, if you set the property to NOT NULL, the user will have to input data into that field when creating a new record in your table. Otherwise you will voilate the Entity Integrity rule. 
Practice

Now, let us go back to the case in question and create some tables for the University database. 

Before we can use our database we next have to set-up its tables, keys, relationships and constraints

Based on the solution in Figure 1 and requirements, we should create the following tables: Staff, Module, Student_module, and Student. And we should have following keys in each of the tables: 

	Table Names
	Primary Key 
	Foreign key

	Student 
	Student_code
	N.A

	Module
	Module_code
	Staff_ID reference to Staff table’s Staff_ID, since Module table is at the many end of the relationship with Staff. 

	Student_Module
	Student_code and Module_code together as a Composite primary key
	Student_code and Module_code reference respectively to Student table’s Student_code and Module table’s Module_Code, since the table is at the many end of two 1:m relationships. 

	Staff
	Staff_ID
	N.A


Using the syntax we have just learnt, we now can create the query to set up the tables with keys, attributes, data types and constraints. Click New Query in the toolbar and type: 
use university
CREATE TABLE Staff

(

Staff_ID nChar(10) NOT NULL,

Staff_Name VarChar(40) NOT NULL,

Address text NOT NULL,

primary key (Staff_ID),

);

CREATE TABLE Module

(

ModuleCode nChar(10) NOT NULL,

Module_Name ntext NOT NULL,

Staff_ID nChar(10) NOT NULL,

primary key (Modulecode),

constraint sta_fk foreign key (Staff_ID) references staff

);

CREATE TABLE Student 

(

Student_code VarChar(10) NOT NULL,

DateStart datetime NOT NULL,

DateExpired datetime NOT NULL,

FullName VarChar(50) NOT NULL,

Address VarChar(120) NOT NULL,

City VarChar(20),

State VarChar(20),

PostalCode VarChar(20),

HomePhone VarChar(20),

primary key (Student_code),

);

CREATE TABLE Student_Module 

(

Student_code VarChar(10) NOT NULL, 

Module_code nchar(10) NOT NULL, 

Assignment_mark float check (Assignment_mark between 0.00 and 100.00),

Exam_mark float  check (Exam_mark between 0.00 and 100.00),

module_overall float  check (Module_overall between 0.00 and 100.00),

primary key (Student_code, Module_code),

constraint Stud_fk foreign key (student_code) references Student,

constraint Module_fk foreign key (module_code) references Module

);

Note: Within the create query, for each column, we can set some validation rules as we do in MS Access – set validation rules in the property for the field. For example, in the last create query, we check the range the marks. 

Click !Exeute to run the Query. 
Before you can start querying make sure you are querying the University database

use University;

In order to see what you have entered in the tables, you can use following Query to select all columns:
Select * From Table_name

* here means all columns from the table, 

Select * From Student;

Select * From Student_module;

Select * From Module;

Select * From Staff;

Click !Exeute to run the Query. 
4. Insert data into Tables 

Having set up our structure of each of our table’s, we can now insert some records into each of them. The SQL command for this is “INSERT INTO” Statement

The INSERT INTO statement is used to insert new rows into a table.

Syntax

If you are clear about the number of fields in a table and have data to be put under each of the fields, you can insert data without specifying the columns using:
INSERT INTO table_name
 VALUES (value1, value2,....)

For example, 
This is the table called "Persons" before being inserted more records:

	LastName
	FirstName
	Address
	City

	Pettersen
	Kari
	Storgt 20
	Stavanger


And this SQL statement:

INSERT INTO Persons 

VALUES ('Hetland', 'Camilla', 'Hagabakka 24', 'Sandnes')

will give this result:

	LastName
	FirstName
	Address
	City

	Pettersen
	Kari
	Storgt 20
	Stavanger

	Hetland
	Camilla
	Hagabakka 24
	Sandnes


But you must remember that: 

· The number of values you enter must match the number of the columns. If you have five fields in a table, using this SQL command, you must enter five corresponding values right stored under the fields. 
· The data type of value x must match the data type of field x. For example, if the data type of field 1 is Int, then the value 1 entered under field 1 must be an integer. Otherwise you will receive error message and the query will not work. 
Insert Data in Specified Columns
Moreover, you can also specify the columns for which you want to insert data, especially when you do not have the data to enter under some fields/columns:
INSERT INTO table_name (column1, column2,...)

VALUES (value1, value2,....)

This is the just updated "Persons" table:

	LastName
	FirstName
	Address
	City

	Pettersen
	Kari
	Storgt 20
	Stavanger

	Hetland
	Camilla
	Hagabakka 24
	Sandnes


And this SQL statement:
INSERT INTO Persons (LastName, Address)
VALUES ('Rasmussen', 'Storgt 67')
will give this result:

	LastName
	FirstName
	Address
	City

	Pettersen
	Kari
	Storgt 20
	Stavanger

	Hetland
	Camilla
	Hagabakka 24
	Sandnes

	Rasmussen
	 
	Storgt 67
	 


Practice:
Insert data in to table Staff: 

INSERT INTO staff 

VALUES ('S01', 'Camilla', 'Hagabakka 24'); 

INSERT INTO staff 

VALUES ('S02', 'Alan', 'Hagabakka 24');

INSERT INTO staff 

VALUES ('S03', 'Alex', 'South Kensington'); 

INSERT INTO staff 

VALUES ('S04', 'Alan', 'Russel Square ');

Click !Execute to run the Query. And then see if all the records have been saved in the table, using: 
select *

from Staff; 

Click !Execute to run the Query. 
Insert data in to table Module: 

INSERT INTO module 

VALUES ('MIS1010', 'Managemennt information system', 'S01');
INSERT INTO module 

VALUES ('MIS1020', 'information system Society', 'S01');
INSERT INTO module 

VALUES ('MIS2030', 'Database Systems', 'S01');

INSERT INTO module 

VALUES ('MIS2010', 'IT law', 'S02');
INSERT INTO module 

VALUES ('MIS3010', 'E-commerce', 'S04');

INSERT INTO module 

VALUES ('MIS3020', 'E-commerce development', 'S04');

Click !Execute to run the Query. 

select *

from module; 

Click !Execute to run the Query.
Run this query for fun: 

select *

from module as m, staff as s

where m.staff_id = s.staff_id; 

This is a Join query to be introduced in Week 3.

Now, insert data into table Student: 

INSERT INTO Student

VALUES ('st001', '09/27/2006', '07/31/2009', 'David Moor', '38 helmshore walk', 'manchester', 'Great Manchester', 'M8 0SQ', '0161234567');  

INSERT INTO Student

VALUES ('st002', '09/27/2006', '07/31/2009', 'Mary Jones', '34 Lytton Ave', 'manchester', 'Great Manchester', 'M13 9PL', '01612345127');  

INSERT INTO Student

VALUES ('st003', '09/27/2006', '07/31/2009', 'Sarah Mellon', '10 Wilkingson Road', 'London', 'Great London', 'SW12 1IL', '02012345127');  

INSERT INTO Student

VALUES ('st004', '09/27/2006', '07/31/2009', 'Craig Last', '120 Bishop gate', 'London', 'Great London', 'SW1 2ww', '02022025127');  

INSERT INTO Student

VALUES ('st005', '09/27/2006', '07/31/2009', 'Philip Pratt', '9 Mount Charles', 'Belfast', 'Antrim', 'BT7 1NN', '07992321322');  

INSERT INTO Student

VALUES ('st006', '09/27/2006', '07/31/2009', 'Kurt Curl', '29 Mount Charles', 'Belfast', 'Antrim', 'BT7 1NN', '077932321321');  

INSERT INTO Student

VALUES ('st007', '09/27/2006', '07/31/2009', 'Alan Mercers', '31 Rosemary Lodge', 'Liverpool', 'Lacashire', 'L13 9UL', '07923213231');  

INSERT INTO Student

VALUES ('st008', '09/27/2006', '07/31/2009', 'Katty Black', '120 liverpool street', 'London', 'Great London', 'SW2 2ww', '02029025127');  

INSERT INTO Student

VALUES ('st009', '09/27/2006', '07/31/2009', 'Janes Smiths', '1 Canary Wharf', 'London', 'Great London', 'SE1 2UL', '02022025127');  

INSERT INTO Student

VALUES ('st010', '09/27/2006', '07/31/2009', 'John Smiths', '1 Canary Wharf', 'London', 'Great London', 'SE1 2UL', '02022025127');  

Click !Execute to run the Query
select * from student;

Click !Execute to run the Query.

Now, we are going to insert data into table Student_module. At this point you can either do this by following the instructions provided later (which details the query and the data to be inserted in this table, or you could create your own query to insert your own data into the table

If you do choose to create your own query to insert data into the Student_Module table please make sure that:

· The number of values must match the number of the columns, 

· The values entered into the column Student_Code and Module_code in this table must match the values of column Student_Code in the Student table and the values of Module_code in the Module table. 
· There are students having no marks or marks from fail to first class. 
If you do not wish to create your own queries, you can just use the queries below: 

INSERT INTO student_Module 

VALUES ('St001', 'MIS1010', '60', '65', '63'); 

INSERT INTO student_Module 

VALUES ('St001', 'MIS1020', '60', '40', '50'); 

INSERT INTO student_Module 

VALUES ('St001', 'MIS2010', '40', '30', '35'); 

INSERT INTO student_Module 

VALUES ('St001', 'MIS2030', '70', '80', '35'); 

INSERT INTO student_Module 

VALUES ('St002', 'MIS1010', '40', '60', '50'); 

INSERT INTO student_Module 

VALUES ('St002', 'MIS1020', '65', '55', '60'); 

INSERT INTO student_Module 

VALUES ('St002', 'MIS2010', '55', '35', '45'); 

INSERT INTO student_Module 

VALUES ('St002', 'MIS2030', '55', '45', '50'); 

INSERT INTO student_Module 

VALUES ('St003', 'MIS1010', '40', '60', '50'); 

INSERT INTO student_Module 

VALUES ('St003', 'MIS1020', '65', '55', '60'); 

INSERT INTO student_Module 

VALUES ('St003', 'MIS2010', '55', '35', '45'); 

INSERT INTO student_Module 

VALUES ('St004', 'MIS2030', '55', '45', '50'); 

INSERT INTO student_Module 

VALUES ('St004', 'MIS1010', '40', '60', '50'); 

INSERT INTO student_Module 

VALUES ('St004', 'MIS3020', '65', '55', '60'); 

INSERT INTO student_Module 

VALUES ('St005', 'MIS3010', '55', '35', '45'); 

INSERT INTO student_Module 

VALUES ('St005', 'MIS3020', '55', '45', '50'); 

INSERT INTO student_Module 

VALUES ('St005', 'MIS2030', '65', '55', '60'); 

INSERT INTO student_Module 

VALUES ('St006', 'MIS3010', '59', '71', '65'); 

INSERT INTO student_Module 

VALUES ('St006', 'MIS3020', '75', '75', '75'); 

INSERT INTO student_Module 

VALUES ('St007', 'MIS2030', '60', '60', '60'); 

INSERT INTO student_Module 

VALUES ('St007', 'MIS3010', '49', '51', '50'); 

INSERT INTO student_Module 

VALUES ('St007', 'MIS3020', '55', '45', '50'); 

INSERT INTO student_Module 

VALUES ('St008', 'MIS2030', '20', '30', '25'); 

INSERT INTO student_Module 

VALUES ('St008', 'MIS3010', '19', '21', '20'); 

INSERT INTO student_Module 

VALUES ('St008', 'MIS3020', '15', '5', '10'); 

INSERT INTO student_Module 

VALUES ('St009', 'MIS2030', '70', '80', '75'); 

INSERT INTO student_Module 

VALUES ('St009', 'MIS3010', '79', '81', '80'); 

INSERT INTO student_Module 

VALUES ('St009', 'MIS3020', '75', '85', '80'); 

INSERT INTO student_Module 

VALUES ('St010', 'MIS2030', '80', '90', '85'); 

INSERT INTO student_Module 

VALUES ('St010', 'MIS3010', '69', '81', '75'); 

INSERT INTO student_Module 

VALUES ('St010', 'MIS3020', '85', '75', '80'); 

INSERT INTO student_Module 

VALUES ('St007', 'MIS1020', '', '', ''); 

INSERT INTO student_Module 

VALUES ('St008', 'MIS1020', '', '', ''); 

INSERT INTO student_Module 

VALUES ('St009', 'MIS1010', '', '', ''); 

INSERT INTO student_Module 

VALUES ('St010', 'MIS1020', '', '', ''); 

Click !Execute to run the Query.

select * from student_module;

Click !Execute to run the Query.
Quiz

Which of following queries do you think is a working query? Why do you think so? If it is not working, how would you correct it? 
INSERT INTO staff (Staff_id, Staff_name)

VALUES ('S05', 'Leon');

INSERT INTO Student

VALUES ('st011', '09/27/2006', '07/31/2009', 'Katty White', '110 liverpool street');

INSERT INTO student_Module 

VALUES ('St011', 'MIS3020', '75', '80'); 

(Hint: Check the table definition of the table)

Student


_code





ModuleCode





Assignment_mark





Module_Name





Student code





Student





Module





Student_Module





DateStart





Can be more than one column if you have composite primary key





DateExpired





Module_code





FullName





Staff





To create the database, the syntax is:





CREATE DATABASE database_name





Staff_ID





To use the database, the syntax is:





USE database_name








Staff_Name





Address





Address





City





State





PostalCode





HomePhone





Exam_mark





Staff_ID





module_overall
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