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3.2 Create Tables using the Designer Tools
Even if you can do “everything” using the SQL language, it is sometimes easier to do it in the
designer tools in the Management Studio in SQL Server.

Instead of creating a script you may as well easily use the designer for creating tables.

Stepl: Select “New Table ...”:

= [ Databases
# [ System Databases

=] _J TEST

[# [_J Database Diagrams

Sl 1ol
= O New Table, ..
= B [\§
— = Filker
= O
’:*—Z! — start PowerShell
B B

=R R Reports »
= 4

El B Refresh

= 3 Programmahiﬁty
@ [ Service Broker
[+ [ Security

F [ Security

# [ Server Objects

[ [ Replication

[* [ Management

Step2: Next, the table designer pops up where you can add columns, data types, etc.

Colurnn Mame De;i:a-'-r.';.fpe .m.a..ll;:uw r;-l-l;l-l.ls

Ir'{s‘ CustomerId ink ]
CustomerMumber ink F
LaskMarne warchar{50) ]
FirstMarne varchar{50) F
AreaiCode ink
fddress warchar(S0)
Phone warchar(Z0)

[

In this designer we may also specify Column Names, Data Types, etc.

Step 3: Save the table by clicking the Save button.

3.3SQL Constraints

Constraints are used to limit the type of data that can go into a table.

Structured Query Language (SQL)
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Constraints can be specified when a table is created (with the CREATE TABLE statement) or
after the table is created (with the ALTER TABLE statement).

Here are the most important constraints:

e PRIMARY KEY

e NOT NULL

e UNIQUE

e FOREIGN KEY
e CHECK

e DEFAULT

e |DENTITY

In the sections below we will explain some of these in detail.

3.3.1 PRIMARY KEY

The PRIMARY KEY constraint uniquely identifies each record in a database table.

Primary keys must contain unique values. It is normal to just use running numbers, like 1, 2,
3,4,5, ... as values in Primary Key column. It is a good idea to let the system handle this for
you by specifying that the Primary Key should be set to identity(1,1). IDENTITY(1,1) means
the first value will be 1 and then it will increment by 1.

Each table should have a primary key, and each table can have only ONE primary key.

If we take a closer look at the CUSTOMER table created earlier:

CREATE TABLE [CUSTOMER]

(
CustomerId int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,
LastName varchar (50) NOT NULL,
FirstName varchar (50) NOT NULL,
AreaCode int NULL,
Address varchar (50) NULL,
Phone varchar (50) NULL,

)

GO

As you see we use the “Primary Key” keyword to specify that a column should be the
Primary Key.

.Eﬁﬂbmﬁﬂﬁmber Itaﬁﬂéme Fh&ﬂame .ﬁmatﬁde ﬁﬂ&ex ﬁHnne
Primary Keys must contain unique 111111

numbers like this 2202222
TP 1 A L N 337333

Cuztomerld
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Setting Primary Keys in the Designer Tools:

If you use the Designer tools in SQL Server, you can easily set the primary Key in a table just
by right-click and select “Set primary Key”.

g gl - =t

il x|
=L

P
iz

|L g B O

Column Mame

Set Primary Key
Insert Column
Delete Column
Relationships..
Indexes/Keys...
HML Indexes...
Check Constraints...

Fulltext Index...

Spatial Indexes...
Generate Change Script..

Properties

int

Data Type Allow Nulls
]
[
[
¥
il
il
]
[l
Alt+Enter

PCES2354DEVELOP...EST - dbo SCHOOL* x ReliEadEidlIE el w1

The primary Key column will then have a small key % in front to illustrate that this column is

a Primary Key.

3.3.2

A FOREIGN KEY in one table points to a PRIMARY KEY in another table.

FOREIGN KEY

Data Type
ink
int
warchar{50)
varchar({1000)

Allawe Mulls

OEOO0O0

Example:
CLASS
SCHOOL Calumn Name
Column Mame Data Type Allaw Mulls # Classld
% Schoalld int O [ ——— Schoalld

SchoolMarne warchar(50) O Classhlame
Description warchar{1000) Description
Aiddress varchar(50)
Phone wvarchar({50)
PostCods varchar(50)
Postaddress wvarchar({50)

O

We will create a CREATE TABLE script for these tables:
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SCHOOL:

CREATE TABLE SCHOOL
(
SchoolId int IDENTITY(1,1) PRIMARY KEY,
SchoolName varchar (50) NOT NULL UNIQUE,
Description varchar (1000) NULL,
Address varchar (50) NULL,
Phone varchar (50) NULL,
PostCode varchar (50) NULL,
PostAddress varchar (50) NULL,
)
GO

CLASS:

CREATE TABLE CLASS
(
ClassId int IDENTITY(1,1) PRIMARY KEY,
SchoolId int NOT NULL FOREIGN KEY REFERENCES SCHOOL (SchoolId),
ClassName varchar (50) NOT NULL UNIQUE,
Description varchar (1000) NULL,
)
GO

The FOREIGN KEY constraint is used to prevent actions that would destroy links between
tables.

The FOREIGN KEY constraint also prevents that invalid data from being inserted into the
foreign key column, because it has to be one of the values contained in the table it points to.

Setting Foreign Keys in the Designer Tools:

If you want to use the designer, right-click on the column that you want to be the Foreign
Key and select “Relationships...”:

Structured Query Language (SQL)



21 CREATE TABLE

PCBE235\DEVELOPM..TEST - dbo.CLASS 3 REljlded =il IS AN F 11
Column MName Data Type Allow Nulls
% Classld int

‘b | Schoolld int

L
[=

Inzert Column

[
]
Set Primary Key ]
¥
Delete Column [E]
Relationships...
Indexes/Keys...
Fulltest Index..

XML Indexes...
Check Constraints...

Bl | | - =

i
Mk

=
E||

EO

Spatial Indexes...

Generate Change Scrnipt...

== Properties Alt+Enter

The following window pops up (Foreign Key Relationships):

‘Foreign Key Relationships '
Selected Relationship:
FK_CLASS CLASS* Editing properties for new relationship. The 'Tables And Columns
Specification’ property needs to be filled in before the new relationship will be
accepted.

| 4 (General) @.—;_;
Check Existing Data On Creati Yes J
FW Tables And Columns Specific |

Foreign Key Base Table CLASS

Foreign Key Columns Classld

m

Primary/Unique Key Base CLASS
Primary/Unigue Key Colu Classld
4 Identity
(Name) FK_CLASS5_CLASS

Description
4 Table Designer
(1) -
—

| Add || Delete |

Click on the “Add” button and then click on the small “...” button. Then the following window
pops up (Tables and Columns):
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r'Tabia and Columns ._?_ @ﬂ

Relaticnship name:

FK_CLASS SCHOOL

Primary key table: @ Foreign key table: @

| scHooL ~|  cuass
Select Primary Select Foreign
Key Column Key Column

I QK ] I Cancel

Here you specify the primary Key Column in the Primary Key table and the Foreign Key
Column in the Foreign Key table.

3.3.3 NOT NULL / Required Columns

The NOT NULL constraint enforces a column to NOT accept NULL values.

The NOT NULL constraint enforces a field to always contain a value. This means that you
cannot insert a new record, or update a record without adding a value to this field.

If we take a closer look at the CUSTOMER table created earlier:

CREATE TABLE [CUSTOMER]
(
CustomerId int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,
LastName varchar (50) NOT NULL,
FirstName varchar (50) NOT NULL,
AreaCode int NULL,
Address varchar (50) NULL,
Phone varchar (50) NULL,
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We see that “CustomerNumber”, “LastName” and “FirstName” is set to “NOT NULL”, this
means these columns needs to contain data. While “AreaCode”, “Address” and “Phone” may
be left empty, i.e, they don’t need to be filled out.

Note! A primary key column cannot contain NULL values.

Setting NULL/NOT NULL in the Designer Tools:

In the Table Designer you can easily set which columns that should allow NULL or not:

.PCEEBSKDE'JELDP...EST - dbo.SCHOOL X

Colurnn Marme Data Type Allow Mulls

M7 ! Schoolld int I

| SchoclMame - varchar(50]) ]

Description varchar(1000) &

Address varchar{50) ]

Phone warchar(50) @]

PostCode warchar(50) [#]
PostAddress varchar(h0]

(C

3.3.4 UNIQUE

The UNIQUE constraint uniquely identifies each record in a database table. The UNIQUE and
PRIMARY KEY constraints both provide a guarantee for uniqueness for a column or set of
columns.

A PRIMARY KEY constraint automatically has a UNIQUE constraint defined on it.

Note! You can have many UNIQUE constraints per table, but only one PRIMARY KEY
constraint per table.

If we take a closer look at the CUSTOMER table created earlier:

CREATE TABLE [CUSTOMER]

(
CustomerId int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,
LastName varchar (50) NOT NULL,
FirstName wvarchar (50) NOT NULL,
AreaCode int NULL,
Address varchar (50) NULL,
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Phone varchar (50) NULL,

)
GO

We see that the “CustomerNumber” is set to UNIQUE, meaning each customer must have a
unique Customer Number. Example:

Ifus.iﬁme.rl_d 2 I;IStDITIE[N uml:n; -L.as.t.i'\l_ame F;rstN ame ..ﬁ:reali;:lcié ....:ﬁ.]:l-l:iress F'Hane
1 i1 S mith Johin 12 Calformia 11111111
v Jackson  Smith 45 London 22222222
3 3 Johnzen John 32 Londaon 33333333

Setting UNIQUE in the Designer Tools:

If you want to use the designer, right-click on the column that you want to be UNIQUE and
select “Indexes/Keys...”:

PCBE235\DEVELOP...EST - dbo.SCHOOL x RelijiZadaillllo g1

Column Name Data Type Allow Mulls
# Schoolld int il
= I @ SetPrimary Key
Description S

i Insert Column

Address

_1"' Delete Column
Phone

o Relationships...
PostCode

22 Indexes/Keys...
PostAddress

= Fulltext Index..,

i= XML Indexes...

Check Constraints...

aﬂ Spatial Indexes...
Generate Change Scrpt..

E=  Properies Alt+Enter

Then click “Add” and then set the “Is Unique” property to “Yes”:
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Indexes/Keys

Selected Primary/Unique Key or Index:

D SCHOOL*
PK_SCHCOOL

[2)

Editing properties for new unique key or index.

==

4 Identity
(Mame)

4 (General)
Columns Schoolld (ASC)
Type

LA SURAUULT

Description
4 Table Designer
Create As Clustered

+ Data Space Specification

[ Fill Specification

H Add || Delete

Ma
PRIMARY

Close

3.3.5 CHECK

The CHECK constraint is used to limit the value range that can be placed in a column.

If you define a CHECK constraint on a single column it allows only certain values for this

column.

If you define a CHECK constraint on a table it can limit the values in certain columns based

on values in other columns in the row.

Example:

CREATE TABLE [CUSTOMER]
(

CustomerId int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE CHECK (CustomerNumber>0),

LastName varchar (50) NOT NULL,
FirstName varchar (50) NOT NULL,
AreaCode int NULL,
Address varchar (50) NULL,
Phone varchar (50) NULL,

)

GO

In this case, when we try to insert a Customer Number less than zero we will get an error

message.

Setting CHECK constraints in the Designer Tools:

If you want to use the designer, right-click on the column where you want to set the

constraints and select “Check Constraints...”:
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PCE3235\DEVELOP...- dbo.CUSTOMER X

Object Explorer Details

SaMisn Herne Data Type Allow Nulls
% Customerd int A
Customerfame varchar(30]) |
Al ustomerNumbe S za -
Address | #  SetPrimary Key
Phone [ uﬂu Insert Column
PoctCod | ¥ Delete Column
ostCode
PostAddress | =5 Relationships...
; | ] Indexes/Keys..
EMail :
e Fulltext Index...

=
E,"

Bl :

HML Indexes...
Check Constraints...

Spatial Indexes...

Generate Change Script...

Alt+Enter

Properties

Then click “Add” and then click “...” in order to open the Expression window:

Check Constraints

Selected Check Constraint

CK_CUSTOMER®

Editing properties for new check constraint, The 'Expression’ property needs
to be filled in before the new check constraint will be accepted.

4 (General)
4 Identity
(Name)
Description
4 Table Designer
Check Existing Data On Creati Yes
Enforce For INSERTs And UPE Yes
Yes

CK_CUSTOMER

Enforce For Replication

2)

|

d

[

1)
| ™ add

Delete

In the Expression window you can type in the expression you want to use:
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Expression:

Cheeh Corehait g =

Customerfumber=0

| ok || cance

-

3.3.6 DEFAULT

The DEFAULT constraint is used to insert a default value into a column.

The default value will be added to all new records, if no other value is specified.

Example:

CREATE TABLE [CUSTOMER]

(

)
GO

CustomerId int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,
LastName varchar (50) NOT NULL,

FirstName varchar (50) NOT NULL,

Country varchar (20) DEFAULT 'Norway',
AreaCode int NULL,

Address varchar (50) NULL,

Phone varchar(50) NULL,

Setting DEFAULT values in the Designer Tools:

Select the column and go into the “Column Properties”:

Column Properties ‘

2|21 | o]

4 (General)
(Mame) Country
Allow Mulls Yes
Data Type varchar
Norway
Length 50
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3.3.7 AUTO INCREMENT or IDENTITY

Very often we would like the value of the primary key field to be created automatically every
time a new record is inserted.

Example:

CREATE TABLE CUSTOMER

(
CustomerId int IDENTITY(1,1) PRIMARY KEY,
CustomerNumber int NOT NULL UNIQUE,
LastName varchar (50) NOT NULL,
FirstName varchar (50) NOT NULL,
AreaCode int NULL,
Address varchar (50) NULL,
Phone varchar (50) NULL,

)

GO

As shown below, we use the IDENTITY() for this. IDENTITY(1,1) means the first value will be 1
and then it will increment by 1.

Setting identity(1,1) in the Designer Tools:

We can use the designer tools to specify that a Primary Key should be an identity column
that is automatically generated by the system when we insert data in to the table.

Click on the column in the designer and go into the Column Properties window:

Celumn Properties |
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E21 5
Data Type int -l
Default Yalue or Binding
4 Table Designer E-
Collation <database default>
» Computed Column Specification
Condensed Data Type int
Description
Deterministic Yes
DTS-published No E
[+ Full-text Specification Mo
Has Mon-50L Server Subscriber Mo
I((Identity Specification Yes
{Is Identity} Yes
Identity Increment 1
Identity Seed 1 T
\fﬁ'ﬂmﬁﬁ Yes
Is Columnset No
Is Sparse No -




