Creating a Physical Database

In Chapter 1, we discussed entity relationships and normalization to build conceptual designs of da-
tabases. In this chapter, we will move onto the physical design and building databases in SQL Server.

CHAPTER OBJECTIVES

In this chapter, you will understand how to do the following:

Understand how to start SQL Server.

Understand how to create databases.

Understand how to create tables.

Understand how to choose appropriate data types for columns in a table.
Understand how to create an entity-relationship diagram.
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14 Chapter 2 Creating a Physical Database

Starting SQL Server

You can find SQL Server in your list of programs via the start menu as shown in Figure 1. From the
program menu select “Microsoft SQL Server 2012” (or the version year you are using). From there
navigate further below and select “SQL Server Management Studio’, as seen in Figure 2.
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Figure 1
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Figure 2
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Chapter 2 Creating a Physical Database 15

Finding and launching SQL can be even more user friendly by simply typing “SQL” in the Windows
search bar as shown below in Figure 3.

Best match

W% SQL Server Management Studio
g Desktop app

Apps >
= SQL Server Profiler

¥ SQL Server Installation Center (64-bit)
¥ SQL Server Installation Center (64-bit)
Folders

SQL - in Desktop

SOL - in Code Snippets

SQL Server Management Studio
Documents ?
&y SqlNew.sql

| SQlinsert.txt

B €& b 0 B o &

sal

Figure 3

Connecting to SQL Server

Figure 4 shows the “Connect to Server” dialog window. You want to make sure the following param-
eters are used:

1. Server type = Database Engine
2. Server name = Your computer name. Sometimes in place of your computer name it will default
to “localhost” and this can work too.

3. Authentication = Windows Authentication
4. Clicking “Connect” will launch SQL Server.
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16 Chapter 2 Creating a Physical Database

@ Connect to Server X

Eb ﬂServerzmz

Server type: Database Engine ™
Server name: ILAPTOP-I39RANFR v
Authentication: Windows Authentication e

LAPTOP-I83RANFR\Peter

| Cancel Help Options ==

Figure 4
» NOTE: In case you don’t know your computer name you can find it by following the directions below.

Windows 7 : Left click the start button > select “computer” > select “system properties” in the top
menu bar > you will see a list of information that includes your computer name.

Window 10: Right click the Windows icon > Select System > you will see a list of information that
includes your computer name.

Occasionally, the default server name chosen by SQL Server isn't the correct one. This results in the
error message shown in Figure 5. This is a common error for first-time users and is easily resolved.

Connect to Server

Cannot connect to LAPTOP-35457.

Additional information:

L+ A network-related or instance-specific error occurred while estabishing a connection to SQL Server, The
server was not found or was not accessible. Verffy that the instance name & comrect and that SQL Server s

configured to alow remote connections. (provider: Named Pipes Provider, error: 40 - Could not open a
connection to SQL Server) (Microsoft SQL Server, Error: 53)

L+ The network path was not found

ooy =]

Figure 5
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If you experience this error, try selecting “<<Browse for more...>" as seen in Figure 6 below.

@' Connect to Server

X
k% ﬁ Server2012
Server type: 'Database Engine v
Server name: | v
Authentication: el

Ui LAPTOP-I89RANFR|Peter

Remember password

Cancel || Hilp

Options >>

Figure 6

gJ Browse for Servers

Local Servers Matwork Servers
Select the sarver to connect 1o:
[ =11 Daghase Fosae

EILAPTOP-IBSRANFR

s

¢ FReporting Services
@2} ntegration Services

Figure 7

From here navigate to “Database Engine” and select the computer name in the dropdown and then
click “OK”. After following these steps try to reconnect using the correct database engine.
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18 Chapter 2 Creating a Physical Database

After you successfully connect to SQL Server you should see a screen like that shown below in Figure 8.
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Figure 8
Creating a Database

To become familiar with SQL Server we will create a database using its graphical interface tools. This
allows us to create a database without having to input any SQL code.

Let’s create a database named “Company”. Right click on Databases and select “New Database” as
shown in Figure 9.

42 Microsoft S0L Server Management Studio
File Edit View Debug Tools Window Help

Pl T o | L Newomery R | &

Object Explorer * D x
Connect~ %/ %) m T 7] .8
= | LAPTOR-IB9RAMNFR (SOL Server 11003000 - LAP
)
0 Ca New Database..
¥ L3 S& Altach..
+ [ R Restore Database_.
+ Al Restore Files and Filegroups.
M
: : I Deploy Data-tier Application..
50 Import Data-tier Application..
Start PowerShell
Reports s
Redfresh
Figure 9
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Chapter 2 Creating a Physical Database 19

A new pop-up screen will appear as shown in Figure 10. Enter “Company” as the database name. As
you can see highlighted, there are two database file names. One is the name of the database and the
other is the name of the log file that will contain information on transactions that apply to the data-
base so that database administrators can monitor the database. You need not worry about that as it
will do it automatically.

o New Database - O X
Salect o page Te
ESenpt + I Halp
¥ Gansral
2 Optons
B Flegroups Deisbose nome: [erplrrr |
Crmar <dedauit
Cimtabass files
Logical Neme Fila Type  Filagroup Initial Size | Autogrowth | Masize Path
Company Rows Deta  PRIMARY 4 | By 1ME Unlimited -...| G\Progrom Files'Microsofl SOL ServerMESOL
Company_log Log Noit Appiic 1 By 10 percant. Unkmited . C:\Program Files\Mecrosofl SOL ServerMES0L
Connection
Sercer
LAPTOPESRANFR
Connection
LAPTOP-EESRAMNFR|Pater
B View connection
Progress
Reody € >
Add Riem
i [
Figure 10

VERY IMPORTANT: DO NOT PRESS “ADD.” This will prompt you to add another database file
and that’s not what we want to do. All we want to do is type in the database name and click the “OK”
button.

Chances are, you will not see the Company database that was created in the object browser. Therefore,
right click on “Databases” and select “Refresh” as shown in Figure 11. Once you do you should see the
company database as shown in Figure 12. You could expand it to see all the object folders also shown
in Figure 12.
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20 Chapter 2 Creating a Physical Database

iz Microsoft 501 Server Management Shudic
Filg  Ecll View Debug Tool ‘Window Help

Pl - D | L ewvey e A0S
.Gb,msmim:r B x
Connect~ 3/ 3 = ¥ .5

= |3 LAPTOS-IBORAMNFR (SOL Senver 1103000 - LAP|
= G

1 Mew Databace_
Attach
Restane Dutabase_
Restone Files ansd Filegrousi.
Deploy Data-tier Application
import Data-tier Application_
Start PowerShell

FeEeEss Lk E

fereeE@®eE

Reports ¥
3 Ca ,.l Rafeesh
¥ [ Management
5 LA Integration Senvoes Cablogs
2 SCR Server Agent (Agent XPs cisabled)

L L
2 X
[

Figure 11

42 Microsoft SQL Server Management Studio

File Edit View Debug Tools Window Help
P e (3 e P | ) Newwery (D ] & <
Object Explorer * Qx
Connect &/ %! m T ] .5
& LAPTOP-189RANFR (S0L Server 11.0.3000 - LAP
= (3 Databases
# (3 System Databases
¥ (3 Database Snapshots
¥] company
¥ (3 Database Diagrams
# (3 Tables
+ (3 Views
& (3 Synonyms
¥ (3 Programmability
¥ (3 Service Broker
¥ [ Storage
# (3 Security
|4 HumanResources
|4 NewHumanResources
|3 ReportServer
# L ReportServerTempDB
¥ 3 Security
# (3 Server Objects
¥ (3 Replication
+ (3 AlwaysOn High Availability
¥ (3 Management
# (3 Integration Services Catalogs
(2 SOL Server Agent (Agent XPs disabled)

Figure 12
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Chapter 2 Creating a Physical Database 21

We could have created the Company database by using code as well with the following statement.
CREATE DATABASE COMPANY

> NOTE: SQL is not case sensitive. | use uppercase to make it stand out from other writing as well as
clarity.

If you want to try using code to create a database select “New Query” as shown in the red rectangle
in Figure 13.

L

Wie B3 wviem & 2 Setug Tool Wirdow o
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b LAPTOR- BREANER, (508 farver 1100000 - AP
i 3 Dedmdawm
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+ o A OO
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* el Mgyl gy hgwlaleity
& 2 Managrrant

% 3 inegrabon bevo Catwogs
B R, e gt ot P it

e =
" » [ 85 Commecte. 11}

LAPTOR-SSLANET (110 59T) LTSRN i . e (ODB3) (s

Figure 13
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22 Chapter 2 Creating a Physical Database

After selecting “New Query” a blank area will appear where code can be written. Since we already cre-
ated a Company database I used code to create a Company2 database. See Figure 14.

4z SOLCuery3sgl - LAPTOP-IBSRANFR.master (LAPTOP-IB9RANFR\Peter (511} - Microsoft SOL Server Manag:
(File Edit View Query Project Debug Tools Window Help
falrd- Sl @ Lhewoaey DD K DA [ - D0 g
© 5 4| master [ Beane poeowg = v 33 0 41746
= RERall S0 Ouery3sql - LA SRANFRPeter (3110
CREATE DATABASE COMPAMY? |

Oibject Explore
-NYNe TEHS
= 6 LAPTOP-IBIRANFR (SOL Server 11.0.3000 - LAP
= [ Databases
3 System Databases
# 3 Database Snapshots
® L Compary
& L COMPANY2
# |l HumanResources
# | MewHumanFesources
® 1 ReportSenier
® L ReportSenverTempDB
# 3 Security
® 3 Server Oiojects
® (3 Replication
¥ [ AlwaysDn High Availability
i [ Management
® (3 Integration Services Catalogs
2 S0L Server Agent (Agent XPs disabled)

100% =
3 Mekpages
Command(s) completed successfully.

100% -
D Query executed successfully,

Figure 14
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Chapter 2 Creating a Physical Database 23

Select the “CREATE DATABASE COMPANY?2” and click the “Execute button” shown in the red rect-
angle in Figure 14.

Now if you do a refresh as instructed earlier in this lesson your Company?2 database will show up in
the object panel as shown in Figure 15.

Connect~ 3/ %) m T &) .5

= |® LAPTOP-IB9RANFR (SQL Server 11.0.3000 - LAP
= (3 Databases
& (3 System Databases
# 3 Database Snapshots
& | Company
@ (J COMPANY2 <=3
# |J HumanResources
# |4 NewHumanResources
& |J ReportServer
& |J ReportServerTempDB
[ (3 Security
(3 Server Objects
@ (3 Replication
# 3 AlwaysOn High Availability
@ &3 Management
[# [ Integration Services Catalogs
[ SQL Server Agent (Agent XPs disabled)

Figure 15
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24 Chapter 2 Creating a Physical Database

To delete the Company2 database we can simply issue the following command.

DROP DATABASE COMPANY2

>» NOTE: When you have two different lines of code on the same query page as seen in Figure 17, you
must highlight the code you want to execute with your mouse as | did. Simply clicking “execute” with-
out highlighting a specific line of code, will execute all the code on the page at once. Being that the
two different lines of code on Figure 16 contradict each other, this will result in an error message.

42 SOLQueryZ.5gl - LAFTOR-IBSRANFR.master (LAPTOP-IE3RANFR) Peter (54)1* - Microsoft SOL Server Management 5
File Edit WView Cuwery Project Debug Tools Window Help
il - Sl i | D Newuey A DD & @9 - -0 =g »
£ 3 1 | master Debog ® v 33 o |75 Q]
Obgect Explorer o o= SOLCuery2sgl - LA SRANFR\Peter (54))¢ =
Comnect> &/ % = 7 2] .5 =CREATE DATABASE COMPANY2
= | LAPTOP-IB9RAMNFR (SOL Server 11.0.3000 - LAP)
t 3 Databazes
¥ 3 Security
® 3 Server Objects
# 3 Replication
¥ 3 AlwaysOn High Availability

¥ 3 Management
¥ 3 Integration Senrvices Catalogs
(B S0 Server Agent (Agent XPs disabiled)

bﬂﬂP DATABASE COMPANYZ

1W00% -
J3 Messages
Command(s) completed sutcessfully.

W00% -
» [ Query executed suooessiully.

Figure 16
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Chapter 2 Creating a Physical Database 25

Refresh the database and your screen should look like that in Figure 17 below where Company2 no
longer exists.

Object Explorer

Connect~ 3} 3 m 7 2] .5

= (& LAPTOP-I89RANFR (SQL Server 11.0.3000 - LAP
= (3 Databases
[+ (3 System Databases
[+ (3 Database Snapshots
# |3 Company
# |J HumanResources
# ) NewHumanResources
@ |J ReportServer
@ |J ReportServerTempDB
@ 3 Security
= (3 Server Objects
[+ (3 Replication
# 3 AlwaysOn High Availability
(3 Management
[# (3 Integration Services Catalogs
& SQL Server Agent (Agent XPs disabled)

Figure 17
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26 Chapter 2 Creating a Physical Database

Database Objects

If you expand the Company database, you will see many folders as shown in Figure 18.

Object Explorer

Connect~ %! %) m [ 2] .5
= (& LAPTOP-I89RANFR (SQL Server 11.0.3000 - LAP
= [ Databases
@ 3 System Databases
# (3 Database Snapshots
= |4 Company
# (3 Database Diagrams
# (3 Tables
# (3 Views
# 3 Synonyms
@ 3 Programmability
@ 3 Service Broker
¥ (3 Storage
[+ 3 Security
[ HumanResources
[J NewHumanResources
[ ReportServer
@ |J ReportServerTempDB
B 3 Security
@ (3 Server Objects
# (3 Replication
@ 3 AlwaysOn High Availability
M 3 Management
@ 3 Integration Services Catalogs
£ SQL Server Agent (Agent XPs disabled)

E B

|'+

F

Figure 18

These folders are where database objects are stored. We will focus on two database objects in this
chapter, tables and database diagrams.

Let’s create a table called Employees in the Company database. But before we continue let’s look at the
type of data types used for storing data.
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Chapter 2 Creating a Physical Database 27

Character Data Types
Type SQL Server Designation | Description
Fixed CHAR(size) Fixed-length character data of size characters

padded with spaces. Maximum size is 8000
characters.

Fixed Unicode NCHAR(size)

Fixed-length Unicode character data of size
characters padded with spaces. Maximum size is
4000 characters. Unicode character set accepts
international characters. Unless you are expecting
characters from other countries it should be
avoided as it uses more storage than the standard
character set.

Variable VARCHAR(size) Variable-length character data of size characters.
Maximum size is 8000 characters. VARCHAR is
a resourceful data type to use when the size of a
column is not distinctly knowing because it only
uses space that is necessary. For example, let’s
say we provide 25 characters for last name and
one of the names we are saving is Smith. Well the
VARCHAR character set takes up 5 characters
for the name and one character to determine the
size for a total of 6. Whereas the CHAR data type
would utilize all 25 characters.

Variable NVARCHAR(size) Variable-length Unicode character data of size

Unicode characters. Maximum size is 4000 characters.

Binary Data Types

SQL Server Designation | Description

BINARY Holds fixed-length binary data with a length from 1 to 8000 bytes.

VARBINARY Stores variable-length binary data with a length of 1 to 8000 bytes.

VARBINARY (max) stores up to 2A31-1 bytes maximum.
IMAGE Variable length binary data up to 2 billion bytes in length.
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28 Chapter 2 Creating a Physical Database
Numeric Data Types

Data Type Value Range Description

TINYINT 0 to 255 Very small, positive integers.

SMALLINT —32,768 to +32,767 Small positive or negative integers.

INT —2 billion to +2 billion (pprox..) | Typical large positive or negative

integers.

BIGINT —2A63 to +2/63 Monster numbers that are not often used

for anything practical.

DECIMAL or —10738 to +10A38 Precise numbers consisting of fractional

NUMERIC portions—56.38 for example.

SMALLMONEY | —214748.3648 to Storing smaller currency values accurate
+214,748.3647 to a ten-thousandth of the monetary unit

represented.

MONEY —922,337,203,685,477.5808 Storing larger currency values accurate
to to a ten-thousandth of the monetary unit
+922,337,203,685,477.5807 represented.

BIT Oorl Represents off or on, false or true. Used

for any two-valued field.

FLOAT/REAL —1.79 X 10A*+38 to Represents very small or very large
+2.23 X 10A+38 numbers used in scientific calculations.

Tables

Let’s create a table called Employees in the Company database. We are going to create the Employees
table two ways. First, we will use code and then we will create it using the graphical user interface.
Before we start we need to make sure we're in the proper database. Select the Company database from

the drop-down selection box as shown in the red rectangle in Figure 19.
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42 50LQueryl.sql - LAPTOP-IB9RANFR.Company (LAPTOR-IB9RANFR\Peter (54)) - Microsoft SQL Server h
file Edit View Query Project Debug Tools Window Help

Pl G | dNewauey Bt S| 6 2 B[9 - -5
Eﬂ]‘_&|€ummny *|!Emwte Pm'#ﬁajﬂﬁﬂ‘hm

SOLCQueryl.sqgl - LA .9RAMFR\Peter (54)) x

Comect~ 3/ 3} & [ .5 |

= (B LAPTOP-I89RANFR (SQL Server 11.0.3000 - LAP
= 3 Databases
# 3 System Databases
# (3 Database Snapshots
& 1 Company
# (3 Database Diagrams
(3 Tables
& 3 Views
& (3 Synonyms
& (3 Programmability
tH (3 Service Broker
# (3 Storage
& L3 Security
# | HumanResources
# |4 NewHumanResources
# |J ReportServer
® |J ReportServerTempDB
@ (3 Security
@ (3 Server Objects
# @ Replication
# (3 AlwaysOn High Availability
# & Management
# 3 Integration Services Catalogs
 SOL Server Agent (Agent XPs disabled)

Figure 19

Sap10857_Ch02.indd 29 @ 1511119 5:12 PM



30

Chapter 2 Creating a Physical Database

> NOTE: Not being in the correct database is often the source of a lot of errors when trying to execute

Sap10857_Ch02.indd 30

code. If you try to execute code in the wrong database you will receive an error like the one below.

File Edt View Query Project Debug Tools Window Help
Pl G | A NewQuey RS & QB9 - -85

£ 3| [ master ||| 1 Erecute b Debug = v 37 3 | 1745 DO
SQLQueryl.sal - (uner-PC\Owner (54))° X

Object Explorer » 0

Connect~ 3/ 3 m [ 2] .5

= [ - (SOL Server 10.0.1600 - Owner-PC\Ow
® 3 Detabases

@ 3 Security

@ (3 Server Objects

® [ Replicaticn

@ (3 Management

@ i SQL Server Agent

=|SELECT * FROM Employees

-

a}

3
L3 Messages |
Msg 208, Level 16, State 1, Line 2
Invalid object name 'Employees’.

Figure 20
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Chapter 2 Creating a Physical Database 31

SQL defaults to the “master” database. So always make sure that you change it to the database that
you're working with. When you receive an error, don’t panic. Just check to see if youre in the correct
database and check the spelling of your code.

Below is the code to create the table and the results are shown in Figure 21. An explanation of the code
follows.

USE Company

CREATE TABLE Employees(
EmployeeID int IDENTITY(1,1) NOT NULL,
FirstName varchar(50) NOT NULL,
LastName varchar(50) NOT NULL,
DOB date NULL,
Title varchar (25) NULL,
CONSTRAINT PK_Employees PRIMARY KEY (EmployeeID ASC))

42 saLau 1l - LA . npany (LA \NFR\Pet:
File Edit View Query Project Debug Tools Window Help

Pl - S dNewney i) S & 289 -0 -85 [ b

£ 8/ {7 || company || ¥ Execute P Debug = v 33 &l |37 |QETQS 2 EE|AL
Object Explorer sl SOLCueryl.sqgl - LA SRANFR\Peter (54))*

Connect~ % &) m [ 2] .5 SIUSE Company

= [ LAPTOP-189RANFR (SQL Server 11.0.3000 - LAP
- 1 Databases

=/CREATE TABLE Employees(
& Ca System Databases Erpployeem int IDENT}T‘I\"{J.,?.) MOT MULL,
¥ 3 Database Snapshots Firsthame """'“‘h"““*5?f I"“ WLL,
B @ Company LastName warchar(5@) NOT NULL,
) DOB date NULL,
¥ 3 Database Diagrams Title varchar (25) MULL,
1 W Tables CONSTRAINT PK_Employees PRIMARY KEY (EmployeeID ASC))
& 3 Views |
¥ [ Synonyms
& 3 Programmability
i (3 Service Broker
@ (3 Storage
+ (3 Security
# |J HumanResources
@ | NewHumanResources
[ [ ReportServer
# |J ReportServerTempDB
+ 3 Security
+ [ Server Objects
# (3 Replication
@ (3 AlwaysOn High Availability
@ (3 Management
# (3 Integration Services Catalogs
25 50L Server Agent (Agent XPs disabled)

100% =

-3 Messages
Command(s) completed successfully.

Figure 21
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32 Chapter 2 Creating a Physical Database

The first line of the code “USE Company” indicates that we want to create this in the Company data-
base. You can also avoid using this statement by selecting the Company database from the drop-down

selection box as discussed earlier. The table below explains the rest of the statements.

Statements

Description

CREATE TABLE Employees(

Communicates to SQL Server that a table is going to be cre-
ated. Notice the opening parenthesis which is required to let
SQL Server know that everything in the parenthesis is going
to be part of the table.

EmployeeID int IDENTITY(1,1)
NOT NULL,

EmployeelD is going to be the unique identifier and it will be
an integer. IDENTITY is used so that the primary key will be
automatically generated starting with the number 1 and in-
crementing by one. There must always be a value in Employ-
eelD so it is not null.

FirstName varchar(50) NOT
NULL,

First name of employee and it must contain a value.

LastName varchar(50) NOT
NULL,

Last name of employee and it must contain a value.

DOB date NULL,

Date of birth is a date datatype and it is not required so it can
be null.

Title varchar (25) NULL,

Position title of the employee and it is not required so it can
be null.

CONSTRAINT PK_Employees
PRIMARY KEY (EmployeeID
ASC)) ON PRIMARY

This line communicates to SQL Server that the EmployeelD
is a primary key and will be stored in ascending order. The
name of the primary key is PK_Employees. This name is
used for SQL Server to help manage the database.
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Chapter 2 Creating a Physical Database 33

After running the create table statement refresh the COMPANY database and drill down to see
the Employees table and then drill down again to see the fields (columns) you created as shown in
Figure 22.

———r ) TR |

Connect~ %/ %) m 7 ] .5 =\USE Company

SR LAPTOP-IBSRANFR (SOL Server 11.0.3000 - IS
= @ Databases

=ICREATE TABLE Emplovees(
EmployeelID int IDENTITY(1,1) MNOT MNULL,
g FirstName varchar(50) NOT MNULL,
:“"E‘““""‘“ Snapshots LastName varchar(50) NOT NULL,
= fj__°';p’"’ o DOB date NULL,
@132 Database Diagrams Title varchar (25) NULL,

=13 Tables CONSTRAINT PK_Employees PRIMARY KEY (EmployeeID ASC))
@ 3 Systermn Tables [

# 3 FileTables
= 3 dbo.Employees
= 3 Columns
{ EmployeelD (PK, int, not m
@ FirstName {varchar(50), no
@ LastMame (varchar(50), no'
I DOB (date, null)
@ Title (varchar(25), null)
® 3 Keys
# 3 Constraints
# 3 Triggers
H 3 Indexes
H 3 Statistics

# (3@ System Databases

100% -
oy Messages
Command(s) completed successfully.

Figure 22
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34 Chapter 2 Creating a Physical Database

OKk, let’s now create the Employees table using the graphical user interface. First let’s drop (delete) the
table because we can’t create a table with the same name. See Figure 23, to see the code for dropping
the table. Once you run the code, do a refresh and you’ll see the table is no longer there.

U2 SOLQuery2sgl - LAPTOP-IS9RANFR.Company (LAPTOP-IS9RANFR\Peter (511)* - Microsoft SQL Server Mar
File Edit View OQuery Project Debug Tools Window Help

Pl (S DL Newuey yeBid D& 2B 9 - -85 g

ytgﬂlp_:_n_r_qpqn:._r_______________'_|| ! Execute B Debug ¥ 10 3 o |17y 434

Object Explorer

= (3 Databases
@ 3 System Databases
# (3 Database Snapshots
= | Company
@ 3 Database Diagrams
23 Tables
@ 3 System Tables
@ 3 FileTables
= 3O dbo.Employees
= & Columns
¥ EmployeelD (PK. int, not m.
1 FirstName (varchar(50), no
@ LastName (varchar(50), no
I DOEB (date, null)
@ Title {varchar(25), null)

w0 Keys Ty

# (3 Constraints

# 3 Triggers Gy Messages

@ 3 Indexss Command(s) completed successfully.
¥ (3 Statistics

Figure 23
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Chapter 2 Creating a Physical Database 35

Now that we have dropped the Employees table, we're free to recreate the table using the graphical
user interface.

To recreate the Employees table using the graphical user interface, right click on “Tables” in the object
explorer and select “New Table” as shown in Figure 24.

Object Explorer v X
Connect> 4 %) m T 2] .5
= @& LAPTOP-I89RANFR (SQL Server 11.0.3000 - LAP
= 3 Databases
[ System Databases
# 3 Database Snapshots
= | Company
@ 3 Database Diagrams
- [

@ Ca Vie, | _New Table.. I

# 3 Syn New FileTable...

B3 Prof Filter R

[+ (3 Ser

Biasto | StartPowerShel

[ 3 Sec Reports »
@ W Huma . pofresh

H u MNewHurmanmesources
|J ReportServer
® |J ReportServerTempDB
3 Security
# (3 Server Objects
& 3 Replication
@ 3 AlwaysOn High Availability
# 3 Management
[ 3 Integration Services Catalogs
() SQL Server Agent (Agent XPs disabled)

Figure 24
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36 Chapter 2 Creating a Physical Database

The table design screen will appear as shown in Figure 25. In the table design screen type “Employ-
eelD”, choose “int” for integer from the drop-down data type box and then make it a primary key
by selecting the key on the tool bar. Once you make the field a primary key the “Allow Nulls” will be
unchecked automatically because primary keys can never allow nulls.

Next move down to Column Properties and expand Identity Specification to set the column as an

Identity column starting with the number one and incrementing by one. See Figure 25. This will allow
the table to automatically generate a unique number sequentially every time a row of data is added.
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Add the rest of the fields as you see in Figure 26. Notice that I unchecked the “Allow Nulls” check
boxes for first and last names but left the other fields checked. That’s because I'm assuming as a busi-
ness rule that first and last names are required at the very least. Date of birth and title, on the other
hand, isn't as crucial and an employee can still be inserted into the database without that information.

o LAPTOR SMLANRL ey - s Tatit, 1 - Warvranf B e b gutmaey i a =
fbe BSL Vow P Oy baweDoiges Seon Weskew e
R v | e e et A 1 ) |Cepeen < |S3  al- .
a S04 308~
s e TR
oo & 3w T 7.0 it Sarne el Ty Jr—_—
i LAPTOR MREAMPE, (308 farvar 110000 - AP 7 LmpioyeeiDd "
3 Stz - B ; -
o Syt Databde Latian L
& 3 Curaiasns Sracencn
[es— g o i
g1 2 amass Disgrams Eine e B
s Tabim
2 e Tatves
a FaaTasies
5 i Waren
o ey
+ = rogrammasiry
¥ i Sy e
-
+ - Rrcarny
| hararAnasn
] ————
& |} Raportiums
& 1 Fapeeteren torpl8
1 2 Raring
5 2 Sarver Dijecn
-
; ::.m.-.;w..a aiing —
Pt b Letsiogs Bl
I U M e — ey ~
hare I
Aarw b te
Cuta Tz izt
Dot s = Bering
L 8
= Table Dasiarar >
)

Figure 26

Sap10857_Ch02.indd 37 @ 1511119 5:12 PM



38

Chapter 2 Creating a Physical Database

Click the “Save” button and name the table “Employees” in the pop-up box as shown in Figure 27.

£
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¥ 3 System Databases
¥ [ Database Snapshots
= Ll Company
¥ (3 Database Diagrams
= Ca Tables
® L3 System Tables
® [ FileTables
+ L Views
F [ Synonyms
+ (3 Programmability
+ [ Service Broker
F L Storage
+ [ Security
® L HumanResources
# L NewHumanResources
# Ll ReportServer
# ) ReportServerTempDB
2 Security
= Server Objects
2 Replication
3 AlwayzOn High Availability
2 Management
3 Integration Services Catalogs
(B S0 Server Agent (Agent XPs disabled)

Figure 27
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After saving and naming your database, you can close the database design screen, refresh, and see
your new table as shown in Figure 28.
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Database Diagram

In this section we will create a database diagram also called an entity-relationship diagram (ERD). We
discussed entity-relationships in Chapter 1. We will first create the physical database and tables. Then
we will use the database diagram tool to build physical relationships.

First, let’s create a new database called “COLLEGE” You can either create it using the graphical user
interface or simply issue the command shown in Figure 29.

4z S0LQuery1.sql - LAPTOR-IB9RANFR.master (LAPTOP-139RANFR\Peter (331)* - Microsoft S0L Server Management
File Edit View Query Project Debug Tools Window Help

Pl G | dNewauey iR D8 Q@9 -~ -8-05 | »
D8 4 | master || Execute b Debug B v 17 & J |17 5T

O bpect Explorer > Smmeqﬂ,;ql. - M.HQMNFR\MET (53}]’ b
Connect> 3/ 3 m T 2] b |
= [ LAPTOP-IZORANFR (SOL Server 11,0,3000 - LAP R e e FRTFEERE
# (3 Databases
+ L3 Security
+ (3 Server Objects
# (3 Replication
# 3 AlwaysOn High Availability
+ [ Management
H (3 Integration Services Catalogs
(B 0L Server Agent (Agent XPs disabled)

10% -

L3 Massages
Command(s) completed successfully.

Figure 29
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Let’s build a Teachers table. Select Tables from the browser, right click, and select

New Table. You should see the screen in Figure 30.
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42 Chapter 2 Creating a Physical Database

Create the table as shown in Figure 31. Set the primary key by right clicking on TeacherID as selecting

Primary Key.

> NOTE: You may see “nvarchar” as a default type. Nvarchar is for unicale used to incorporate the na-
tional language character set for foreign languages. Since we won't be doing this stick with varchar.
Nvarchar uses up more resources, so don’t use it unnecessarily.
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Pl T | New ey
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«Tables
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=
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* 4 DATASCIENCEEXFOD
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== Tables

Figure 31
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== Database Diagrams
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char{S)

The following columns and data types make up the Teachers table.

Column Name | Data Type | Explanation

TeacherID Integer Numeric primary key that will auto increment by 1.

LastName Varchar(35) | Variable data type with a max size of 35 but will not take 35
characters if name is less than 35. This saves on data storage.

FirstName Varchar(35) | Same explanation as LastName.

Address Varchar(50) | Decided to use 50 characters because address can be lengthier
than names.

State Char(2) Chose Char of a size two because state is always a fixed size 2.

Zip Code Char(5) Chose Char of a size 5 because state is always a fixed size 5. For
any numeric data that cannot be used for calculations, it is al-
ways character data.

DOB Date Although DOB can be stored as character data type all dates
should be stored as the date data type. This is very beneficial
when performing calculations on dates such as determining ages
based on DOB.
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Create another table for Classes as shown below in Figure 32.

Classes

] 204208 .
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Figure 32

Now since teachers can teach many classes classes can be taught by many teachers, we need a bridge
table. Create the bridge table and name it TeachersClasses as shown in Figure 33. This table will be
used to show what classes each teacher will teach. Notice that TeachersClasses has two foreign keys.
These foreign keys relate back to the Teachers and classes tables. They will be used to form a unique
composite primary key. However, since teachers can teach the same class more than once in one or
more semesters at different times of the week, we will need semester and day and time combined with
the foreign keys to make the composite key unique.
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TeachersClasses

| % peskTOP-S5x143.COLLEGE - dbe.TaachersClassas - Micrassit S Server Management Studia - o =
File Edit View Project Debug TableDesigres Tock Window Help

Fale - T @ |l iewovny DD S 4 B9 - - -0 || b

ial | 204208 .

=i DATASCIENCEEXPO
=i Hamanfesources
+ = Databade Diagrams.
L4

Figure 33

>» NOTE: To make the composite key press and hold the control key and select TeacherID, ClassID,
SemesterYear, and ClassDayTime and then click the primary key button.

Next we will create a diagram showing the tables and their relationships.

Sap10857_Ch02.indd 44 @ 1511119 5:12 PM



Chapter 2 Creating a Physical Database

45

Creating a Database Diagram

Right click on database diagrams under COLLEGE and select new diagram from the menu as shown

in Figure 34.

Object Explorer
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Figure 34
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Then highlight and “Add” each table into the database diagram as shown in Figure 35.

Add Table ? >

Tables

Classes

Teachers
TeachersClasses

Figure 35

After you've added all your tables click “Close” on the “Add Table” window and arrange your tables
like that shown in Figure 36 if they’re not that way already.
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Next, drag the TeacherID from the Teachers table over to the TeacherID of the TeachersClasses table.
Once you do you should see the window shown in Figure 37. This window is going to create the
one-to-many relationship between the Teachers and TeachersClasses table. SQL Server names the
relationship automatically so you don’t have to worry about that.

As you can see in Figure 37, The Teachers TeacherID is the primary key while the TeachersClasses
TeacherID is the foreign key. Click on “Ok” to advance.

| B Forel ubles and Columns 2 >
?‘_Eiﬂ_:t“ Relationship name:
m | K_TeachersClasses_Teachers l !
onship
Teachers w |Teachers£lassﬁ I P
TeacherlD TeacherlD
}
=31 *
Figure 37
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After you click “Ok” on the window shown in Figure 37, a second window will appear as shown in
Figure 38. This window is simply confirming the relationship and keeping this window set to its de-
fault values will allow the tables to stay updated. Therefore, just click “Ok”

B Foreign Key Relationship

Selected Relationship:

FK_TeachersClasses_Teachers®

Editing properties for new relationship. The Tables And Columns
Specification’ property needs to be filled in before the new relationship
will be accepted.

= iﬁmli |
Check Existing Data On Cre Yes
» Tables And Colurnns Speci
~ Database Designer
Enforce For Replication  Yes
Enforce Foreign Key Const Yes
» INSERT And UPDATE Speci
~  Identity
(Name) FK_TeachersClasses_Teachers
Description

Figure 38

After completing these steps, you should now have a relationship between the Teachers table and the
TeachersClasses table as shown in Figure 39. Now, repeat these steps and create a relationship between
the Classes table and the TeachersClasses table.

Teachers *

* TeacheriD
LastName
FirstName
Address
City
State
ZipCode

Figure 39
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This creates your relationships and creates them so that relational integrity is enforced. For example,
TeacherID 100 cannot exist in TeachersClasses unless it exists in the Teachers table. The same goes
for Classes. The ClassID in TeachersClasses must exist in Classes. Both Teachers and Classes have a
one-to-many relationship with TeachersClasses.

Classes *

Teachers * L @ v ClassiD
' TeacheriD ClassMarne
L.f\smame Description
FirstiNanme
Address __ TeachersClasses *
City T TeacherlD
State v ClassiD [
ZipCode T Semester¥ear
ClassDayTime
Figure 40

Summary

This chapter introduced you to the SQL Server and some of its GUI tools. The chapter covered creat-
ing databases and tables using SQL code as well as using the GUI tools. Column data types were cov-
ered so that you understand the importance of choosing the appropriate data types for various kinds
of data. The chapter ended with creating an ERD using SQL Server’s diagram tool.
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Exercise

1. Create a SQL database for the normalization exercise you completed in Chapter 1 for doctors and
patients.

2. When complete, use the “Snipping Tool” to take a screen shot of the database diagram including
tables and relationships.

Sap10857_Ch02.indd 50 @ 1511119 5:12 PM





