Lesson: 15t Normal Form (1NF),
2"d Normal Form (2NF) & 3"
Normal Form (3NF)

Normalization: 15t Normal Form (1NF) G bucks,

A table is in first normal form (1NF):

1. There are no repeating attributes — every attribute is single
valued — each cell in the table contains one value.

2. Each attribute has a unique name — the column names are
unique

3. Each Table/Relation has a primary key (PK) which uniquely
identifies each row/tuple in the relation.

G bucks,

Is everyone now super duper
confident with INF and knows
exactly what they are doing?
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. bucks
Learning Outcomes O bucks,
* Affirm your understanding of 1NF
* Rules associated with second (2NF)

* Rules associated with third (3NF).

Reminder 15t Normal Form - 1NF

2) Every attribute is uniquely n;

3) Assign

e
CustiD | CustName | SalesP | Region
oo e [y e

8023 | Anderson  Smith  South
8023  JAnderson  Smith South 1) Every 9167 A Bancroft  Hicks West
9167 ABancroft  Hicks West attribute is 7924 D Hobbs. Smith  South
7924 D Hobbs. smith [ south single valued 6837 G Tucker Hernan  East
6837 G Tucker ﬂ dez

e w Eckersley Hicks ~ West
8596 W Eckersley Hicks West 7018 C Arnold Faub  North

7018  CArnold Faulb  North

Note: If you can not assign a PK, then split the table using functional dependency. Also
when splitting the table ensure you understand the attribute groupings & purpose of the
table.

Normalization: 15t Normal Form (1NF) O budls,

Watch the following video:
https://www.youtube.com/watch?v=v3N5PIbUHTs

¢ Can you spot the mistakes in the video?
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i bucks . PR O bucks
Convert this table to 1NF O o ity Every attribute is single valued e
StudentNumber Addresstin County Postcode | ModuleCo | ModuleTitle
StudentName | Address Module Details - e
N 210458897 Bob Jones 31New High Buckingh HP12 CO560 Database
210458897 Bob Jones 31 New Street CO560 Database Design Street  Wycombe amshire 7CV. Design
=l ‘VVYCOmbE- C0550/Web|Development 210458897 Bob Jones 31 New High Buckingh HP12 CO550 Web
Buckinghamshire CO555 Research Methods Street  Wycombe amshire 7CV Development
HP12 7CV CO565 Mobile Technology
210458897 Bob Jones 31 New High Buckingh HP12 CO555 Research
Street  Wycombe amshire 7CV Methods
210458897 Bob Jones 31New High Buckingh HP12 CO565 Mobile
Street  Wycombe amshire 7CV Technology

Assigning PK

WWW — Mou“ucnd!

StudentNumber AddressLin | Town County Postcode | ModuleCo | ModuleTitle
el de 210458897 Jones 31 New High Buckinghamsh HP12 CO560
Street Wycombe ire 7cv
210458897 Bob  Jones 31New High Buckingh HP12 COS60 Database ZlozsesoZauiEck Jones :tlr:‘;“’ \wi?ombe ﬁ:Ck'"ghamSh ;'32 cosso
Street  Wycombe amshire 7CV Design
210458897 Bob Jones 31 New High Buckinghamsh HP12 CO555
210458897 Bob  Jones 31New High Buckingh HP12 COS550 Web Street Wycombe ire 7cv
Siel | e | Emsilie | 7Y ERLE0Pens 210458897  Bob Jones 31New  High Buckinghamsh HP12  COS565
210458897 Bob  Jones 31New High Buckingh HP12 COS55 Research Street Wycombe _ire 7V
Street ~ Wycombe amshire 7CV Methods . .
A55|gn|ng PK €0560 Database Design
210458897 Bob Jones 31 New High Buckingh HP12 CO565 Mobile 0550 enoeve 2
Street  Wycombe amshire 7CV Technology €b bevelopmen
I Everything about where the student lives 1 l f 0 bucks C€O555 Research Methods
Everything about taught modules e unlverslly CO565 Mobile Technology
& bucks O
: ucks
1w Liversily H H e University
Tables in 1NF 2NF — Normalization Steps ey
Atable is in second normal form (2NF):
210458897 Bob Jones 31 New High Buckinghams HP12 7CV
Street Wycombe hire 1. All tables are in first normal form (1NF)

Everything about where the student lives

m 2. All non-key attributes are fully dependent on the primary

R e key - attributes that are not PK’s are fully dependant on

C0560 Database Design the assigned primary key
210458897 C0O550 €O550 Web Development
210458897 €0555 €0555 Research Methods 3. Each Table/Relation has a primary key (PK) which

CO565 Mobile Technoloy H H if7 s :
210458897 o565 8y uniquely identifies each row/tuple in the relation.
Everything about taught modules
Which students studies which modules



b
All non-key attributes are fully dependent O
on the primary key

1:m relationship — integrity constraint

Attributel (PK) Attribute2 Attribute3 Attributed

L 1 |

Attributel ---> Attribute2, Attribute3, Attribute4

If we know the value of Attributel, then when we examine the table we will
know the value of Attribute2, Attribute3 and Attribute4.

bucks
Determining is relation is in 1NF G bucks,
3) Assign a PK
N &
CustiD CustName | SalesiD | SalesName | RegION i
(PK) 2) Every attribute is uniquely
8023 Anderson | SM003 | Smith South named
9167 Bancroft HKo01 Hicks. West
7924 Hobbs SM003 | Smith South
6837 Tucker HDO0S | Hernandez | East
8596 Eckersley HK001 Hicks West
7018 Arnold FBOO9 | Faulb North

What is the
next step?

el 27

single valued

All non-key attributes are fully dependent {j bucks
on the primary key

CustiD CustName SalesID SalesName Region
(PK)
The relationship/ 8023 Anderson 5M003 Smith South
constraint between 9167 Bancroft HKOO1 | Hicks West
attributes 7924 Hobbs SM003 | smith South
6837 Tucker HDOOS Hernandez | East
8596 Eckersley | HKOOL | Hicks West
Determinant 7018 Arnold FB009 | Faulb North
CustID = CustName | 1 | T I
SalesID = SalesName, Region
Cust|D = SalesID

07/10/2018

Convert this relation to 2NF

CustiD CustName SalesIiD SalesName Region
(PK)

8023 Anderson SM003 Smith South
9167 Bancroft HK0O1 Hicks. West
7924 Hobbs SM003 Smith South
6837 Tucker HDO005 Hernandez East
8596 Eckersley HK001 Hicks West
7018 Arnold FBO09 Faulb North

What is the first step?

All non-key attributes are fully dependent {j bucks
on the primary key

CustiD CustName | SalesiD | SalesName | Region TRUE or FALSE?

(PK)

8023 Anderson | SM003 | Smith South

9167 Bancroft HKo01 Hicks West CustiD CustName

7924 Hobbs SM003 | Smith South

6837 Tucker HDOO5 | Hernandez | East CustID SalesID

8596 Eckersley HK001 Hicks West

7018 Arnold FBOO9 | Faulb North CustIiD SalesName m
CustiD Region m

All non-key attributes are fully dependent & 2%,
on the primary key

CustomerTable . SalesPersonTable
CustID (PK) CustSName Degree of o g [Salesperson Region
relationship
o (PK)
Cardinality
8023 J Anderson SM003
VL —SM003  Smith South
9167 A Bancroft HKO001 N
HKOO1  Hicks West
7924 D Hobbs SMO003
HDOO5  Hernandez East
6837 G Tucker HDO005 Vel 8009 Faulb s
8596 w Eckersley HK001
SalesID - SalesPerson, Region
7018 C Arnold FB0O09
. For every one instance of a sales person in the
CustlD > Custlnitial, CustSName relation SalesPerson, we can have a number of

instances in CustomerTable. This tells us which
manages which Customers

These tables are in 2NF




2NF — Normalization Steps g,

A table is in second normal form (2NF):

1.The relation is in first normal form (1NF)

2.All non key attributes are fully dependent on the
primary key

3.Each relation has a primary key

1NF and 2NF bucks

3) Asslgn a PK (INF)

o
(PK) z) Every attribute is

8 Jefferson Way  High HP11 8TY uniquely named (1NF)
Wycombe
D002 City Centre Manchester ~ MD1 1JU
D003 14 Avenue slough SL6 782 2) All non key attributes
D004 West Gate Oxford OX7 2QA are fu'_ly dependent on
T the primary key (2NF)
I T dCenerNo - dAdress1,

dAddress2, dPostcode

1) Every attribute is single
valued (1NF)

There are no non-key attributes so this table is in 1NF O P,':'\F.!SE‘.

dTelNo (PK) dCenterNo (FK)

503 555 3618 D001

B oo Is this table in 1NF
061852 147 D002 and 2NF?

0161 236 111 D002

015 025 951 D003

015 782 456 D003

023357753 D004

dTeINo >dCenterNo
dCenterNo ->dTelNo

07/10/2018

D001 8 Jefferson Way  High Wycombe HP11 8TY
D002 City Centre Manchester MD1 1JU
D003 14 Avenue Slough SL6 782

D004 West Gate Oxford OX7 20A

Is this table in 1NF and 2NF?

& bucks

503 555 3618 D001

Is this table in 1NF
503 666 2598 D001 and 2NF?

061 852 147 D002
0161236 111 D002

015 025 951 D003
015 782 456 D003
023 357 753 D004

Can you convert this tables to INF & 2NF? & bucks,

51500 Danlel Manager 48000 D001 8 Jefferson Way, High 5035553618
Wycombe, HP11 8TY

50003 Sally  Adam Assistant 30000 D001 8 Jefferson Way, High 503 666 2598
B Wycombe, HP11 8TY

50010 Mary  Marti  Manager 51000 D002 City Centre, Manchester, MD1 061852 147
nez

$3250  Rober Chin  Assistant 33000 D002 City Centre, Manchester, MD1 0161236111

t uu
50415 Art Peters Manager 42000 D003 14 Avenue, Slough, SL6 782 015025951
52250 Sally ~ Stern Manager 48000 D004 West Gate, Oxford, OX7 2QA 023357753



1NF G bucks,

mmmm e e
rNo

51500 Tom  Daniels Manager 48000 D001  8lefferson  High HP118TY 5035553618
Way Wycombe

50003  Sally Adams Assistant 30000 D001  8lefferson  High HP118TY 503666 2598
Way Wycombe

50010 Mary  Martin  Manager 51000 D002  City Centre Manchester MD11JU 061852 147
ez

53250 Robert  Chin Assistant 33000 D002  City Centre Manchester MD11JU 0161236111
50415 Art Peters  Manager 42000 D003 14 Avenue Slough SL6 782 015025951

52250  Sally  Stern Manager 48000 D004  WestGate Oxford OX720A 023357753

ol

51500 Tom  Daniels Manager 48000 D001  8lefferson  High HP118TY 5035553618
Way Wycombe

TRUE or FALSE?

StaffNo FirstName
StaffNo Surname
StaffNo  Postion
StaffNo Salary

StaffNo  dCentreNo
StaffNo dAddressLinel
StaffNo  dTown

StaffNo dPostcode
StaffNo dTelNo

Dl x> < RN RS

dCent bucks
reNo e Uity
(FK)

51500  Tom  Daniels Manager 48000  DOO1 Degree of relationship
50003 Sally  Adams  Assistant 30000 Cardinality M:1
50010 Mary Martinez Manager 51000 For every one instance of a dCentre in the
relation, we can have a number of instances in
53250  Robert Chi Assistant 33000 - } )
oo i ss=an Staff relation. This tells us which staff member
50415 Art Peters  Manager 42000

works in which dCentre.
52250 Sally Stern Manager 48000

Everything about the data centres
dAddressLinel  Town Postcode dTelNo

Everything about manager
. . d
with a link to the data No (PK
centre they work in D001 | 8lefferson  High HP118TY 5035553618
Way Wycombe

D002 City Centre Mancheste MD11JU 061852 147
r

D003 14 Avenue Slough SL6 782 015025951
D004 West Gate Oxford OX720A 023357753

2NF — Normalization Steps

A table is in second normal form (2NF):

1.The relation is in first normal form (1NF)

07/10/2018

G bucks,

2.All non key attributes are fully dependent on the
primary key

3.Each relation has a primary key

Everything about manager

$1500  Tom Daniels

S0003  Sally  Adams

50010 Mary  Martin

$3250 Robert  Chin

50415 Art Peters

52250  Sally  Stern

Manager 48000

Assistant 30000

Manager 51000

Assistant 33000

Manager 42000

Manager 48000

dCentr dAddresslinel Town

eNo
D001 8 Jefferson
Way

D001 8 Jefferson

Way

D002 City Centre

D002 City Centre

D003 14 Avenue

D004  WestGate

High
Wycombe

High

Wycombe

Manchester

Manchester

slough

Oxford

Postcode

HP118TY

HP118TY

MD1 LU

MD11JU

516782

OX720A

budss,

dTelNo

5035553618

503666 2598

061852 147

0161236111

015025951

023357753

Everything about the data centres

Tables in UNF, 1NF & 2NF

UNF 1NF 2NF
StaffNo StaffNo (PK) StaffNo (PK)
FirstName FirstName FirstName
Surname Surname Surname
Postion Postion Postion
dCentreNo dCentreNo dCentreNo (FK)
dAddressLine dAddressLinel
dTenNo Town dCentreNo (PK)
Postcode dAddressLinel
dTenNo Town
Postcode
dTenNo

G bucks



Convert this table into 1NF & 2NF? G bucks,
fproject Proectproject epartment
(Code. ProjectTitle. Manager Budget  EmployeeNo. Name HourlyRate
Pco10 _pensions System _ Mphilips 24500 510001 Asmith w004 ™ 2200
[PC010 Per te M Phillips. 124500 10030 LJones. 023 Pensions [£18.50
pcot0 e . 2as00 521010 P Lewis w00s I 2100
lpcoas Salares System I martin 17400 510010 8 Jones woos ™ 2175
lpcoas_SalariesSyst Wartn 17400 si0001 Asmitn w00s I 18.00
lPcoss Salares System_WMartin 17400 531002 |Taibert w28 Database 25.50
[PCo4s. i e H Martin 117400 513210 W Richards 1008 Salary. £17.00
|PCo64. HR System K Lewis 112250 531002 T Gilbert. 1028 Database £23.25
pcosa HR system Klews 12250 [521010 [plewss w004 i 17.50
P08+ iR Sptem Kiewis 112250 [s1003 [pJames w009 [HR 1650
[PC010 Per te M Phillips. 124500 510001 A Smith 1004 i [£22.00
lPco10 _pensions System _ Miphilips 24500 510030 Liones w03 pensions 1850
[PC010 Per te M Phillips. 124500 21010 P Lewis 1004 1d [£21.00
lpcoas_alaies Syst Wartin 17400 |s10010 |Biones w00s I 2175
lpcoas Solares System | martin___|17400 510001 Asmith woos ™ 1800
[PC04s. [Salaries System H Martin 117400 1531002 T Gilbert. Lo28 DDatabase [£25.50
lPcoas Salares System__IHMartin 17400 513210 ichards oos saary e17.00
PPC0O64. HR System K Lewis 112250 531002 T Gilbert. 1028 Database £23.25
lPcosa MR system Kiews 2250 21010 P Lewis w00a i o
R system Kiewis 12250 10034 o sames 0os e 1650
Tables in 1NF O bucks
Project Project.
Project Project
(Code (PK) _ProjectTitle Iniital  ame Budget

UNF PCO10 |Pensions System M [Phillips 24500

ProjectCode ProjectCode (PK) PCO45 [Salaries System H |Martin 17400

ProjectTitle ProjectTitle PCO64 |HR System K Lewis 12250

o ! I

epartm

EmployeeName

el
ntNo. _|DepartmentName HourlyRate,
T

£22.00

DepartmentNo (PK)

DepartmentName  ProjectCode (FK) 004 IT [£18.00
HourlyRate i 1009 |HR £16.50
Loo4 I £21.75
DepartmentNo L023 |Pensions £18.50
BEpERTETEETS Lewis  [L004 |IT £21.00
HourlyRate Lewis 004 |IT £17.50
Gilbert |L028 |Database _£25.50
Gilbert |L028 |Database _[23.25
Richards |L008 _[Salary £17.00
2NF: Functional dependency between bucks
primary key and non-key attributes
Everything about the rate of pay for an employee I I 1
and the respective project
jectco [Employ
P) de (F)_ ectnitia o. ourlyRate
Remember you are 510001 |PC010 |A Lo04 |IT £22.00
comparing all non PC045 A o4 [T £18.00
. Pco64 [B 009 |HR £16.50
key attributes are Pcods B Looa i £21.75
fully dependent on PCO10 |L L023 _|Pensions £18.50
: Pco10 |p Looa [T £21.00
the primary key PCo64 P Looa i £17.50
PC045 [T 1028 |Database _|£25.50
PC0s4 T G 1028 |Database [£23.25
Pc04s (W Ri 1008 [salary £17.00

Everything about the employee and the |

department they work for

07/10/2018

Guerting I_l_l_l 1NF: Functional dependency

project
roject fprojectproject [emploveeNo)
Codeprojectite_iansger _pucget Employeetiame Name_ouyiate
10 M hilps 24500 510001 | A St wor i 2200
pcoto i ehilps 24500 510030 [ Lsones 1023 pentons _e18.50
cot0 W philips 24500 521010 [P Lews _[L00a i 2100
c0s slriessystem i Martn 17400 510010 | BJones 1004 ™ 2175
45 Salares System i bartn 17400 10001 A smith 1004 i ei800
/Pco45 Salres System | Martin 17400 [531002 | T Gibert {1028 Dasbase 25,50
C0u slriessystem i Martn 17400 515210 | chards 1008 sday 17,00
Pcosa R System_KLews 12250 [s31002 | TGibert 1028 Database le23.25
cos4 i system KLews 12250 [521010 [P Lews i 1750
coss i sysem lews 12250 510036 [ oames|1009 [ 1650
10 i philips 24500 [s10001 [Asmitr 1008 m 2200
pcot0 i ehilps 24500 510030 [ Lsones 1023 pentons _e18.50
cot0 W philips 24500 521010 [ Lews __[L00a i 2100
c0s slriessystem i Martn 17400 510010 | BJones___|1008 ™ 2175
045 Salares System i Martn (17400 10001 A smith 1004 i ei800
/Pco45 Salres System | Martin (17400 531002 [T Gibert___L028 Datsbase 2550
C0 slries syt Martin 17400 513210 W Reharde_Lo0s sy 1700

) Pcosa R ystem_KLews 12250 531002 | TGibert 1028 Database e23.25

EVerything ocoss | system iews 12250 521010 [pLews _|1o04 ,, 1750

about the PPco64 |HR System Klewis (12250 (510034 B James Loos. HR £16.50

employee

working on

bucks

the project

2NF: Functional dependency between
primary key and non-key attributes

| I ] v 2N

Project Project Project ProjectTable
(Code (PK) |ProjectTitle Manager Budget ProjectCodeNo (PK)
PCO10 Pensions System  |M Phillips 24500 ProjectTitle
PC0O45 Salaries System H Martin 17400 j

PCOG4 HR System K Lewis 12250 ProjectBudget

This table is already in 2NF

\ G budks
[
A [Smith LO04 T . .
5 lomes oo e Relations are in
B Jones LO04 T
L Jones L023 Pensions 2NF
P Lewis LO04 T
531002 T Gilbert L028 Database 2NF
513210 w Richard: LO08 Sall
ichards alary StaffTable
ey o — EmployeeNo (PK)

Employeelnitial

PCO10 £22.00 EmployeeSName
:ggig gf-zg DepartmentNo

d DepartmentName
PCO4S £18.00
PCO45 £21.75 ProjectTable
PC045. £25.50 ProjectCode (FK)
PCO45 £17.00 EmployeeNo (FK)
PCO64  £16.50 | HourlyRate

PCO64 £17.50

531002 PCO64 £23.25




bucks
Relations are in 2NF
roect et
roject roject
Code PK) _projectrite it e gt ‘
PCO10 Pensions System M Phillips 24500 R
PC045 'Salaries System |H  Martin 17400 iﬁgig Z;‘gg
PCO64 HR System K Lewis 12250 PCO10 £21.00
PCO45 £18.00
Ei’:""'""‘ PCO45 £21.75
A Smith Looa @ D j2550)
PCOA4! 7.
s ames 1009 iR s
B lones LO04 I WW
L ones L023 Pensions .
P s L004 T $31002 PCO64 £23.25
T ilbert L028 Database
w Richards  |L008 [Salary
: : bucks
Can you convert this table into 1NF & 2NF? e
Order | Order Custom | Custo | CustomerAd | Postcode | Pizza | PizzaName Quan | Price | TotalPrice
No Date erlD merN | dress Code tity
ame
1250 123456 | AA48 Tom 45 New HP12 P Pepperoni 1 £5.55 | £29.10
Smith | Street High | 3UY MF Meat Feast 1 £8.55
Wycombe V| Vegetarian |3 £5.00
1251 | 789101 | AA49 Ayesh | 88 High HP11 CM | ChickMush 2 £5.55 | £33.10
aAli Street High | 40P v Vegetarian 4 £5.00
‘Wycombe M Margarita 1 £2.00

Order |Order | Custo | Custo | Custo | Custom | CustomerT | Postcode | Pizza | PizzaName | Qua | Price | TotalPr
No | Date |merl |merf |merS |erAddr |own Code ntity ice
D Name | Nam | essLine
e 1

1250 12345 | AA48 | Tom Smith | 45 New | High HP12 P Pepperoni 1 £5.5 | £29.10
6 Street Wycombe | 3UY 5

1250 12345 | AA48 | Tom Smith | 45 New | High HP12 MF Meat Feast | 1 £8.5 | £29.10
6 Street | Wycombe | 3UY H

1250 | 12345 |AA48 |Tom | Smith | 45 New | High HP12 |V |Vegetarian |3 [£50 |£29.10
6 Street | Wycombe | 3UY 0

1251 | 78910 |AA49 |Ayesh |Ali |88 High | High HP11 | CM |ChickMush |2 | £55 | £33.10
1 a Street | Wycombe | 40P 5

1251 | 78910 AA49 Ayesh Ali 88 High | High HP11 v Vegetarian | 4 £5.0 £33.10
1 a Street Wycombe | 40P 0

1251 | 78910 |AA49 |Ayesh | Ali |88 High | High HPI1 M |Margarita |1 | £2.0 |£33.10
1 a Street | Wycombe | 40P 0

Attributes is single valued

UNF

ProjectCode
ProjectTitle
ProjectManager
ProjectBudget
EmployeeNo
EmployeeName
DepartmentNo
DepartmentName
HourlyRate

1INF : There are no repeating attributes

07/10/2018

R o bk
ProjectCode (PK) ProjectCode (PK)

ProjectTitle ProjectTitle

ProjectManagerinitial  ProjectManagerlnitial .
ProjectManagerSName  ProjectManagerSName Relatlons
ProjectBudget ProjectBudget in

EmployeeNo (PK) EmployeeNo (PK) UNF:

ProjectCode (FK)
Employeelnital

Employeelnital
EmployeeSName

INF,

EmployeeSName DepartmentNo & 2NF
DepartmentNo DepartmentName
DepartmentName
HourlyRate EmployeeNo (FK)

ProjectCode (FK)

HourlyRate

bucks

— every attribute is single valued

Order | Order | Custom
No Date erlD

TotalPrice

Postcode | Pizza
Code

1250 | 123456 AA48

£29.10

1251 | 789101 | AA49

£33.10

INF: Assigning PK bucks

Everything to do with the customer order —to deliver the pizza

| 1

Pl }

Order | Order | Custom | Custo | CustomerAd | Postcode | Pizza | PizzaName | Qua | Price | TotalPric
No |Date |erD | merN | dress cox ntity e
ame
1250 | 123456 | AAG8 | Tom | 45New. W12 [P |Pepperoni |1 [ €555 | £29.10
Smith | Street High | 3UY MF | MeatFeast |1 | €855
Wycombe V| Vegetarian |3 | £5.00
1251 | 789101 | AA49 | Ayesh | 88 High W1l oM | chikMush |2 | €555 | £330
aAli | Street High | 40P V| Vegetarin |4 | €500
Wycombe M | Mergaita |1 | €200

L 111

Everything to do with pizza menu — to make the pizza



Relations in INF

Order | Order CustomerlD | CustomerFNa | Customes | Customerad | Town Postcode | TotalPrice
No(PK) | Date FName | dressl
1250 123456 | AAdS Tom Smith | 45New | High HP123UY | £29.10
Street Wycombe
1251 |789101 | AAd9 Ayesha Ali 88High | High HP1140P | £33.10
Street Wycombe
Order PizzaCode | PizzaName Quantity | Price
No (FK) (PK)
1250 4 Pepperoni 1 £5.55
1250 MF Meat Feast 1 £8.55
1250 v Vegetarian 3 £5.00
1251 W™ ChickenMushroom | 2 £5.55
1251 v Vegetarian 4 £5.00
1251 ™M Margarita 1 £2.00
Order | Order CustomerlD | CustomerFNa | Customes | CustomerAd | Town Postcode | TotalPrice
No(PK) | Date FName | dressl
1250 [123456 | AAdS Tom Smith | 45New | High HP123UY | £29.10
Street Wycombe
1251 |789101 | AAd9 Ayesha Al 83High | High HP1140P | £33.10
Street Wycombe

L1 t

| |

I

f

This relation is in 2NF

Relations in 2NF

We need the CustomerNoto know where to deliver the pizza and

the total amount of the order

Order PizzaCode | Quantity PizzaCode | Pizza Price
No (FK) (FK) (PK) Name
1250 P 1 P Pepperoni £5.55
1250 MF 1 MF Meat Feast £8.55
1250 v 3 v Vegetarian £5.00
1251 w™ 2 ™ ChickenMushroom £5.55
1251 v 4 M Margarita £2.00
1251 M 1
INF 2NF
OrderNo (FK) OrderNo (FK)
PizzaCode (PK) PizzaCode (FK)
PizzaName Quantity
Quantity
Price PizzaCode (PK)
PizzaName
Price

INF

07/10/2018

bucks

O

UNF INF
OrderNo OrderNo (PK)
OrderDate OrderDate
CustomerID CustomerlD
CustomerName CustomerFName

(¢ C

Postcode CustomerAddressLinel
TotalPrice CustomerTown
PizzaCode Postcode

PizzaName TotalPrice

Quantity

Price OrderNo (FK)

bucks

dependent

2NF: All non key attributes are fully

PizzaCode (PK)
PizzaType
Quantity

Price

G bucks,

on the primary key

For the PizzaCode we can identify

the price - the

¥

the
1 stocklevels o pizza

Order PizzaCode | PizzaType Quantity | Price
No (FK) (°K)
1250 3 Pepperoni 1 £5.55
1250 MF Meat Feast 1 £8.55
1250 v Vegetarian 3 £5.00
1251 o™ ChickenMushroom 2 £5.55
1251 v Vegetarian 4 £5.00
1251 ™ Margarita 1 £2.00
| 1 f For the OrderNo you identify the Pizza name,

Relationsin

quantity of the order — how many of each type of
pizza to make for the respective order

bucks

2NF

uriversit
Order | Order CustomerlD | CustomerFName | CustomeSF | CustomerAddr | Town Postcode TotalPrice
No(PK) | Date Name ess1
1250 | 123456 AAd8 Tom Smith 45 New High HP123UY £29.10
Street Wycombe
1251 | 789101 AA2g Ayesha Ali 88 High High HP1140P £33.10
Street Wycombe
Order PizzaCode | Quantity PizzaCode | Pizza Price
No (FK) (FK) (PK) Name
1250 P 1 P Pepperoni £555
1250 MF 1 MF Meat Feast £855
1250 v 3 v Vegetarian £5.00
1251 ™ 2 ™ ChickenMushroom £5.55
1251 v 4 ™M Margarita £2.00
1251 ™M 1




Relations in UNF, 1NF & 2NF bucks

UNF 1NF 2NF
OrderNo OrderNo (PK) OrderNo (PK)
OrderDate OrderDate OrderDate
CustomerlD CustomeriD CustomeriD
CustomerName CustomerName CustomerName
CustomerAddress1 CustomerAddress1
CustomerAddress
Town Town
Postcode Postcode Postcode
TotalPrice TotalPrice TotalPrice
PizzaCode
PizzaName OrderNo (FK)
Quantity OrderNo (FK) PizzaCode (FK)
[Eree PizzaCode (PK) Quantity
PizzaName
Quantity PizzaCode (PK)
Price PizzaName
Price

Summary of 1NF & 2NF bucks

NF preparing the relation for converting to other normal forms

Attribute1(PK) Attribute2 Attribute3 Attributed Attribute5

[ t 1 t |

2NF lookingat relationship between assigned primary key and other non-key attributes

Which attribute relationships are we comparing for 3NF?

1. Resolving all associations where All bucks
non-key attributes are not dependent on
any other non-key attributes

Attribute1(PK)  Attribute2 Attribute3 Attributed Attribute5

There should be no dependency 1 I—I—EI;I—‘ [
between the non-key attributes

07/10/2018

bucks

Are you confident converting a table to
UNF, 1NF & 2NF?

3NF — Normalization Steps

A table is in third normal form (3NF):
1.The relation is in second normal form (2NF)

2.If all associations where All non-key attributes are not
dependent on any other non-key attributes are resolved

3.Each relation has a primary key

4.All relations are uniquely named

Are there any associations where All non key attributes o bUCkSI
are not dependent on any other non-key attributes are
resolved?

Looking at non-key attributes and determining if any dependency exits

eSS

SalesID SalesPerson  Region

8023 J Anderson  SM003 (PK)

9167 A Bancroft  HK001 T o m—
7924 D |Gk S HKOO1  Hicks West
6837 G Tucker HDOO5 HDOOS  Hernandez  East
859 W Eckersley  HK0O1 FBO0S  Faulb North
7018 c  Amold FB009

Does a dependency exit between
Does a dependency exit between SalesPerson and Region?

Custinitial and CustName?



These relations are in 3NF

There is no dependency between the non-key attributes

W

8023 J Anderson
9167 A Bancroft
7924 D Hobbs
6837 G Tucker
8596 w Eckersley
7018 © Arnold

TRUE or FALSE?

ProjectTitle ProjectManagerini
tial

ProjectTitle ProjectManagerSN
ame

ProjectTitle ProjectBudget

ProjectManag  ProjectManagerSN
erlnitial ame
ProjectManag  ProjectBudget
erlnitial

ProjectManag  ProjectBudget
erSName

m

SMO003
HK001
SM003
HDO0S
HK001

FB009

G bucks

SalesID SalesPerson  Region

(PK)

SM003  Smith South

HKO01  Hicks West

HDOO5  Hernandez East

FB0OOS Faulb North

O b,
[Project_[project

Project [Manager i
(Code (PK) _ ProjectTitle iital__me Budget
PCO10 |Pensions System |M Phillips 24500
PC045 |Salaries System |H Martin 17400
PCO64 |HR System K Lewis  [12250

This relation is in 3NF

This relation is already in 3NF

Projects

Project Project
(Code (PK) _ProjectTitle PMinitials PMSName Budget
PCO10 Pensions System (] Phillips 24500
PCO45 larit tem H Martin 17400
PCOS4 R System K Lewis 12250

Last step name the table

bucks

07/10/2018

| [— bucks
"
A [Smith L004 T
B James L009 HR
B pme w0 Convert these
L JJones L023 Pensions H H
R T T relations in to 3NF
L Gilbert L028 Database
w Richards  |LO08 Salary
implreet () proeccade ) _rourate
PCO10 £22.00
IPCO10 £18.50 [Project  |Project
[Project lanager
PCO10 £21.00 (Code (PK) _ProjectTitle Iniital__|me Budget
pcoas [e18.00 PC010 _pensions System M |Phillips_|24500
PC04S £21.75 PC045 [Salaries System |H Martin 17400
e 2 PCO64 _[HR System K lewis 12250
PC045 £17.00
IPCO64 £16.50
PCO64 £17.50
PCO64 £23.25
bucks,
Project
(Code Project
((PK) ProjectTitle PMinitials _|PMSName Budget
PC0O10  Pensit te L Phillips 24500
PC045 i H Martin 17400
PCO64__|HR System K Lewis 12250 convert these
relations in to 3NF
enploeeo (1) |Employetame  peparmento peparmenttame
1510001 |A Smith LO04 ‘IT
1510034 B James LO09 HR
1510010 B Jones LO04 T
1510030 L Jones L023 Pensions
1521010 P Lewis L004 I
1531002 T Gilbert L028 Database
1513210 \W Richards L008 Salary
fat H bucks
Determining any functional dependency O budks,

between non-PK attributes?

EmployeeNo (PK)

A Smith Lo04 IT

B James L009 HR

B Jones L004 T

L Jones L023 Pensions

P Lewis L004 T

T Gilbert L028 Database
ls13210 W Richards L008 Salary

10



Functional dependency between non-key Gbus

510001 IA Smith Lo04 T
510034 B James 009 HR
510010 B Jones LLoo4 T
510030 L Jones L023 Pensions
521010 P Lewis Lo04 T
$31002 [T Gilbert L028 Database
S13210 Richards Lo0o8 Salary
UNF INF 2NF 3NF
ProjectCode pkProjectCode rkProjectCode ProjectTable
ProjectTitle ProjectTitle ProjectTitle FxProjectCode
ProjectManager PMintials PMintials ProjectTitle
ProjectBudget PMSName PMSName PMintials
i i PMSName
EmployeeName ProjectBudget
DepartmentName. FProjectCode EMPintials ProjectRatesTable
HourlyRate EMPintials EMPSName rxEmployeeNo
EMPSName DepartmentNo FxProjectCode
DepartmentNo DepartmentName HourlyRate
DepartmentName
HourlyRate pkEmployeeNo EmployeeTable
FKProjectCode PKEmployeeNo
HourlyRate EMPintials
EMPSName

Normalization 1NF, 2NF, & 3NF

Determining Functional dependency
between non-PK attributes

FKDepartmentNo

DepartmentTable
pxDepartmentNo
DepartmentName

|

!

Order | Order | CustomeriD | Custfirst | Custtas | customera | Town Postcode | TotalPric

No(PK) | Date t ddress

1250 | 123456 | AAdS Tom | Smith |45New | High HP123UY | £29.10
Street | Wycombe

1251 789101 | AA49 Avesha | Al | 88High | High HP1140P | £33.10
Street | Wycombe

Lt

i

t ¢

1

G bucks,

07/10/2018

. o . bucks
"
Relation is in 3NF N i
()
510001 ASmith 004
510034 [BJames  |LO09
510010 [BJones  |L004
D 510030 |Llones 023 ETTI——
oK e o lame =
; 521010 [P lewis  |L004
510001 |ASmith [Lo04 T
531002 T Gilbert |L028 StaffTable
510034 [Blames |LO09  |HR F13215 W Richerds lLoos EmployeeNo (PK)
510010 BJones |L004 |IT chards
510030 |LJones |L023 |Pensions DepartmentNo (FK)
521010 [P Lewis [L004 T loepartmen bepartment
531002 [T Gilbert |L028 |Database Wo(PK) _Na DepartmentTable
w LO04 T DepartmentNo (PK)
DepartmentName
Richards |L008 _|Salary 1009 HR P
L023  Pensions
Databas
028 e
1008 Salary
bucks
Convert to 3NF
order | order Customerld | CustomerFName | CustomeSF | Customeraddr | Town Postcode Totalprice
No (PK) Date ess1
1250 123456 AA48 Tom Smith 45 New High HP12 3UY £29.10
Street Wycombe
1251 789101 AA49 Ayesha Ali 88 High High HP1140P £33.10
Street Wycombe
Order PizzaCode | Quantity PizzaCode | Pizza Price
No (FK) (FK) (PK) Name
1250 P 1 P Pepperoni £5.55
1250 MF 1 MF Meat Feast £8.55
1250 v 3 v Vegetarian £5.00
1251 w™ 2 ™ ChickenMushroom £5.55
1251 v a M Margarita £2.00
1251 M 1
Relations are now in 3NF bucks
Order Order CustomerID TotalPrice 2NF 3NF
No(P) | Date ) OrderNo (PK)  OrderTable
OrderDate OrderNo (PK)
1250 123456 | A48 £29.10 CustomerlD ~ OrderDate
CustomerName | CustomerlD (FK)
1251 | 789101 | AM9 £3310 CustAddress1  TotalPrice
Town
Postcode CustomerTable
CustomeriD Custfirst | Custlast | CustomerAddress | Town Postcode TotalPrice CustomerlD (PK)
(PK) CustomerName
AA48 Tom Smith 45 New Street. High Wycombe | HP12 3UY CustAddress1
Town
AA49 Avesha | Al 88HighStreet | High Wycombe | HP1140P Resizaita

11



O bucks

Orders Pizzas
Pizza Code | Pizza price
Order | Order Customerld | TotalPrice (PK) Name
No(PK) | Date )
[4 Pepperoni £5.55
1250 [123456 | AAdg £29.10 MF Meat Feast £855
1251 789101 Ara9 £33.10 v Vegetarian £5.00
o™ ChickenMushroom £5.55
OrderQty 3 N F M Margarita £2.00
Order PizzaCode | Quantity
No (FK) (FK)
1250 P 1 Customers
1250 i i Cotomert> [ confist [ custam [ Cotomeradaress | Toun Postcode
1250 v 3 Anag Tom Smith | 45New Street | HighWycombe | HP123UY
1251 w™ 2 AAd9 Ayesha | Ali 88 HighStreet | High Wycombe | HP1140P
1251 v 4
1251 M 1
CustomerName |CustiD | Address SubType SubAmount | MovieDownloads Downloadoate
TomSmith  WS951 5 High Street Aylesbury HP20 1Month  £5.00 AV~ Avengers Age of | 12/12/2014
av8 Ultron (Sci-Fi)
TomSmith | WS951 5 High Street Aylesbury HP20 1Month | £5.00 W - Jurassic World | 14/12/2014
avB (s
TomSmith  WS951 5 High Street Aylesbury HP20 1Month  £5.00 TR—Train (Comedy)  16/12/2014
VB
TomSmith  WS951 5 High Street Aylesbury HP20 1Month | £5.00 10~ Inside Out 20/12/2014
v (Animated)
RebeccaZane AK123 77 Green Street High 12months  £50.00 TG - Terminator 23/05/2012
Wycombe HP14JQ Genisys (Sci-Fi)
RebeccaZane AK123 77 Green Street High 12months  £50.00 10~ Inside Out 05/11/2013
Wycombe HP14JQ (Animated)
RebeccaZane AK123 77 Green Street High 12months  £50.00 MN ~ Minions. 08/01/2015
Wycombe HP14JQ (Animated)
RebeccaZane AK123 77 Green Street High 12months  £50.00 10~ Inside Out 08/01/2015
Wycombe HP141Q (Animated)

UNF INF 2NF
OrderNo OrderNo (PK) OrderNo (PK)
OrderDate OrderDate OrderDate
CustomeriD CustomeriD CustomeriD
CustomerName CustomerName CustomerName
CustomerAddress1  CustAddress1
CustomerAddress
Town Town
Postcode Postcode Postcode
TotalPrice TotalPrice TotalPrice
PizzaCode
PizzaName OrderNo (FK)
Quantity OrderNo (FK) PizzaCode (PK)
Price PizzaCode (PK) Quantity
PizzaName
Quantity PizzaCode (PK)
Price PizzaName
Price

HILLTOP ANIMAL HOSPITAL
INVOICE # 987

MR. RICHARD COOK

123 THIS STREET

MY CITY, ONTARIO

DATE: JAN 13/2002

07/10/2018

3NF bucks
Orders "
OrderNo (PK)
OrderDate
CustomerlD (FK)
TotalPrice

UNF,
INF, 2NF
& 3NF

Customers
CustomerID (PK)
CustomerName
CustAddress1
Town

Postcode

OrderQty
OrderNo (FK)
PizzaCode (PK)
Quantity

Pizzas
PizzaCode (PK)
PizzaName
Price

bucks

7526G6 .
PET PROCEDURE AMOUNT COnvert th|s
ROVER RABIES VACCINATION 30.00
MORRIS RABIES VACCINATION 24.00
oL data to 3NF
TAX (8%)
AMOUNT OWING
INVOICE
vOICENo [oATE | Name Address pet  |pRoceouRe | AMOUNT[rora | TAX (8% AMOUNT
123 THIS STREET
JAN Mr Richard RABIES
987 R | G MY CITY, ONTARIO | ROVER | (/"o 130,00 (5400 (432 5832
7526G6
123 THIS
o087 JAN Mr Richard | STREET MORRIS | RABIES 28.00
13/2002 | Cook MY CITY, ONTARIO VACCINATION N
252 6G6
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