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Normal form Defined by
First normal form (1NF) Two versions: E.F. Codd (1970), C.J. Date (2003)!"%

Second normal form (2NF)  |E.F. Codd (1971)!"*f

E.F. Codd (1971)!"%" see +also Carlo Zaniolo's equivalent but differently-expressed

Third normal form (3MF) definition (1962)!"°

Boyce-Codd If .
OYEE-Oaa MOMMETOMT | o aymond F. Bayce and E.F. Codd (1974)0%"

(BCNF)
Fourth normal form (4NF)  |Ronald Fagin (1977)1" /17\@ ) 'E ~Ey Y L
Fifth normal farm (5NF) Ronald Fagin {1979)""% |
Domain/key normal form DKNF k bNF < q.

DKNF) Ronald Fagin (1981)1"% {

Sixth normal form (6NF) C.J. Date, Hugh Darwen, and Nikos Lorentzos (2002)°!
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Not NF
ID  First Mame Family MName Telephone Number
1 Fokert Ingram BBE-861—2025 Dd’f’ e R' él:] (z Lj:
2 Jane Wiright B5E-403-1655, E55-403-1660, B55-T776-41 00
3 Maria Fernandez E55-505-0633 Z it JEIE M F~
ID First Mame Family Mame Tel #1 Tel #2 TE|#TV
1 Fokert Ingram BBE-861 2025 NOT NF
2 Jane Wiright BEE-403-1655 5EE-403-1660 EEE-TYG—-4100
3 haria Ferrandez BEE-B05-0634

ID Line First Name Family MName Telephone Mumber

1NF 1 1 Robkert Ingram BBE-B61-2025
> 2 1 Jane Wiright BBE-403-1655

2 2 Jane Wiright 555-403-1660

2 3 Jane Wiright BBEE-TTE-4100

3 1 Maria Fernandez L55-800-0634
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Employee
Jones
Jones
Jones
Brawvo

Elli=

Ellis
Harrison

INF

Employee
Jones
Brawo

Ellis

IBARARIAE/R L T Uit Lo

Current Work Location

Skill

Typing
Shorthand
Whittling

Light Cleaning
Alche s
Flyirg

Light Cleaning

Departme nt

General Affairs

Production
Production

Departme nt
General Affairs
General Affairs
General Affairs
Froduction
Production
Production
FProduction

114 Main Street
114 Main Street
114 Main Street
T3 Industrial Wy
T3 Industrial Wy
73 Industrial YWsny
73 Industrial Way

FHEE—2" o BEMs
BT h5men
B FRARERNER Z 5

Current Work Location

114 Main Street
73 Industrial Yy
73 Industrial Wany

Employee

Skill

Typing
Shorthand
Whittling

Light Cleaning
Alche rmy
Flying

Light Cleaning

5NF
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Course
? NF EME1 1

EMGT O

EMG1 O
MAT IS0
E)NF MATIE0
MAT3S0
Teacher Position
Clark Azsociate
Chen Professional 3NF
Powers | Associate Course
'Shea  Professional EMG1 1
ENGT O
EMG1 O
MAT IS0
MATIE0
MAT3S0

Student
Jones
Srayson
Samara
Grayson
Jones
Berg

Student
Jones
Srayson
Samara
Grayson
Jones
Berg

Teacher
Clark
Chen
Chen
Powers
O'5hea
Powers

Teacher
Clark
Chen
Chen
Powers
O'5hea
Powers

Position
Associate
Professional
Professional
Associate
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3NF Course Student
EmMGET Jores

{8 % 4] >tEem

HET >k

EMGEI D Gravson
NGO Samara
MATISO  Grayson

MAT3IED | Jornes

Teacher
Clark
Chen
Chen
Powers
O'5hea

SEAMEMEHIFTL T
ERZE4TH 2%
FE(R%Z = D) LZ/m Lt 3

4

Course Student Student Teacher
EmMGET Jornes Jornes Clark
EMGT Gravson Grayson  Chen
EmMGET 1 Samara Samara Chen
MATISD  Grayson Grayson  Powers
MATIED  Jones Jornes O'Shes
MATIED  Berg Berg Powers

MATIED  Ber Powers

Teacher Course
Clark EME1 O
Chen EME1 O

Powers AT IS0
Cr'Shes hATIE0

BCNF (5NF)
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BCNF

Restaurant

Al Pizza

Al Pizza

A1 Pizza

Al Pizza

Al Pizza

Al Pizza

Elite Pizza

Elite Pizza
YWincenzo's Pizza
YWincenzo's Pizza
Yincenzo's Pizza
YWincenzo's Pizza

Pizza Yariety
Thick Crust
Thick Crust
Thick Crust
atuffed Crust
stuffed Crust
Stuffed Crust
Thin Crust
atuffed Crust
Thick Crust
Thick Crust
Thin Crust
Thin Crust

Delivery Area
S pringfield
Shelbwyville
Capital City
o pringfield
S hie lbnville
Capital City
Capital City
Capital City
o pringfield
5 hie lbnville
Springfield
& he lbnyville

Restaurant

Al Pizza

Al Pizza

Al Pizza

Elite Pizza
Yincenzo's Pizza
Yincenzo's Pizza

Restaurant

Al Pizza

Al Pizza

Elite Pizza

Elite Pizza
Yincenzo's Pizza
Yincenzo's Pizza

Delivery Area

L b 8o

gapita: gity e 1F o T 3 #h 13 AN
apital City

Springfield BIIZEZX D

She lbyville

Pizza Variety

Thick Crust 3, 4

Stuffed Crust ’/1 ,~7 / (‘- J: ” ?
Thin Grust 5 EHnfgE N
Stuffed Crust

T hick Crust BwRIZEZ S
Thin Crust

UNF
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Restaurant Delivery Area

BCNF Al Pizza Springfield

; ; ; Al Pizza = helbyville
Restlaurant Plzlza Wariety Dellwelr!.r Area A Pizza Capital City Pizza Variety Delivery Area
Al F'!zza Th!ck Crust Sprmgﬂ? Icd Elite Pizz3 Capital City el B Springfield
Al F'!zza Th!':k Crust Shellbgmllfa Yincenzo's Pizea Springfield Thick Crust S helkyville
Al F'!zza Thick Crust Dap:lutall&ty Vincenzo's Peza |Shelbyvilie i .
Al Pizza stuffed Crust = pringfie ld F:." 3 : 15
Al Pizza Stuffed Crust  Shelbyville BN il Diusc Sl
Al Pizza Stuffed Crust  Capital City stz Cet  Shelmels
Elite Pizza Thin Crust Capital City Stuffed Crust _ [Capital City
Elite F'izz? | Stuffed Crust Capital Gity Restaurant Pizza Variety m: g;ﬁ SESEEE
Yincenzo's Pizea  Thick Crust Springfield A Pizzg Tl e Thin Grust Shelbyill
Yincenzo's Pizza Thick Crust Shelbville M Pizza Stuffed Crust
Yincenzo's Pizea  Thin Crust Springfield Elite Pizz3 Thin Crust
YWincenzo's Pizza Thin Crust S hellbyville Elite Pizz5 Stuffed Crust

Yincenzo's Pizza | Thick Crust
Yincenzo's Pizza Thin Grust

5NF
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Not NF

Account Amount #1  Amount #2 Amount #3 Amount #4

A 200 300 1,000 400

B GO0 . o "

C 1,000 200 500 1L £ o) # & A
ENF A YhTHE3leAm%
Account Line Amount ;F‘ &) b SQL % % i b k Tt
A 1 200
A 2 300 w
A 3 1,000
A 4 400
B 1 a{n]n]
C 1 1,000
C Z 200
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1NF
EmpID Emp Mame PostID Post Name ﬁé % é I. \/ 7- ’f 7—- ’f k
o) Korematsu OO Fresident 40 Tk « = - "
101 Tanaka 100 Manager AT T 14T 1
102 Sato 110 Senior -8 -, "
103 Inoue 111 Aszociate Ba% m (Z 'ttE L Tv d) »n
104 S Uz Lkl 111 Associate % %ﬁ_a:_i-‘ % ;Iﬁ d)/%
~ < 1\

oF b 5N ~

Emp ID Emp Mame Post ID Post ID Post Name

o Korermatsu 001 0o President

101 Tanaka 100 100 Manager

102 Sato 110 110 Senior

103 Ihoue 111 111 Associate

104 Suzuki 111
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HNF

Wealthy Person Wealthy Person Type Met Worth in Dollars

Steve IT Millionaire 124543 621

Roderick Car Billionaire G553 228,803

Katrina IT Billionaire 8,329,462,998 DKNF

Gany Car Millionaire 495 565 211 Status Minimum Maximum

DKNF illic riaire 1,000 000 999599 005
Billio naire 1,000,000000 955 5955 505 5045

Wealthy Person Wealthy Person Type Met Worth in Dollars

Steve IT 124543 621

Roderick Car G553 228,803

Katring IT 8,820 462 9943

Gary Car 455 565,211

ODNFZ' ¢ EFEERRNE I 5 3
(Gavyo Bt & »MOEZFEA D X )
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HNF

11[]234 ;l:r:ge Lfa,?yer 513[::3?00 y3 ﬁ"I A< Hﬁ % X yzx A L

2 omay 70000 Xh¥hmiron g

1237 Davinder (I\/7‘_,‘, 7‘_,‘,)—21136

v

bNF .

ID MName ID Job ID Salary 1* T'l-l_ d) $ % 73‘\0) ?

Mmoo D mGm | RESTITEMs

1236 Cinchy W= ls

avinder NULL7)\ :é "9\ T:

1237 Davind —YNRBRIZE Y S D X

NOLL N 3 R ELZ
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ID Date Name Job  Salary L ok 1 X

1234 28-Mow-1979  Anne % b : l A ﬁg ‘E @ hu q 5 F% X

1234 01-Apr-2001  Anne  Lawyer ¥t FRAET LR E SRt

1234 31 —Mar—2002  Anne Lamiver a0 000 3 r -
[1234/31 —Mar—2004 |Anne |Lawyer | 100.000| Sntrut Y kN TEbhos TULE S0

bNF

1D Date Name

1234 28-Now-1979 A . " -

S 1 WU LERaiEho & TRARE Lo

1D Date Job

1234 01 —Apr—2001  Lawwer

1D Date Salary

1234 31 -Mar—2002 50,000

-

| 1234 31-Mar-2004 100,000 J Xt X E ",Zﬂ 7~ IE M A2 (X

Tempoval DatdbaseX v\4
WENDTEHRITNELT
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“DKNF 3§69 0 BIMEAN R 88 o E#R %0
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19985 1= B & ¥

AT -4

ETFU LT &% ET%-*“ER# ha 1T,
6NFE A LU RHMANBRERT 30

txg | R
ExEES Ex S
ErREiLEs
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Vivtual
Entity

txE e EEEESEE [ v

EFREES fEs= B BFT q EFBEES (R)

EmEaEs

EETEE L 1L
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