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8.1 Mg udeys sazmsvilliilluussiiagiu (Database Tables and

Normalization)

ﬂwﬁuff'lﬁﬁ‘lﬂiuﬂmﬁﬂz $ans Mg Relation Database AR INWIOUAT
S hidneteshmantlgminuddeuvesdeyn ( Data Redundancy ) 14

M99 Normalization sze 150 8an s/ deuutas Tasaadavesgudoyadi @ty
Fugrudoyaiia g wozamnsnedugndoyaiia 148 lavi¥nisvin Normalization fmua
Attributes #199) 111 Entities N15%11 Normalization ﬂ:ﬁhunﬂﬂtyﬂ1ﬂ1iq?"1ni’s'aumm1°faga ( Data
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Redundancy) 18Anans1efiiiguauiid INF uasas 19l aoieud@ 3NF Awwanilgrinai
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MR IUREI T uAM5 I Denormalize Suiteduassiilidunlfeatofiaiudoyo
WIN 1N wﬁﬂﬁtﬁﬂ’ﬂtgmﬂ‘nuq";w’s'aummil"mga ( Data Redundancy )
8.1.1 (The Need For Normalization)
o lIfuMITI Normalization 881sdneusgondlngdlamsiiaiiussyyy
5309 'iﬂm]'vﬁ%"mgmwummnmmaummﬂmmwm 1851015 FuamA1g wisudu

no 31U mﬂmmawamﬂwt.ﬂmwmmvmmmwmuﬂwanmmwuﬂa‘mﬂmﬁmuiﬂu

‘ﬁﬂllﬂ‘llﬂﬂ‘ﬂuﬂﬂuil”ﬂﬂlﬂ‘ﬂ Sﬂ’ﬂ “IIE) Llﬂ”ﬂi‘”mﬂﬂﬂﬂﬂu‘ﬂ‘ﬂl Iﬁﬂ‘lj‘i‘klﬂ‘u

ausa Tuamsvias Taolundaziszinnasssudez 15uanludan

a
A1579Nn 8.1

¥

]
o 1

VWU

-

@ o

Tniinau

fignefu fudeyalu

Proj- Project- Employee- | Employee-Name Job-Class Chg/Hour | Hour Total
Num Name Numbet Billed Charge
15 Evergreen 103 June E. Arbough Elect. Engineer $84.50 23.8 | $2,0211.10
101 John G. News Database Designer $105.00 19.4 $2,037.00
105 Alice K. Johnson* Database Designer £105.00 3571 $3,748.50
106 Witliam Smith Field Programmer $35.75 12.6 $450.45
102 David H. Senior System Analyst $96.75 238 $2,302.65
Subtotals $10,549.70
18 Amber wave i14 Annelise Jones Application Designer $48.10 246 $1,183.26
118 Jones J. Frommer General Support $i8.36 453 $831.71
104 Anne K. Ranoras*® System Support $96.75 324 $3,13470
112 Dedene M. Smithson DSS Analyst $45.95 44.0 | $2,021.80
Subtotals $7.171.47
22 Rolling Tide 105 Alice K. Johnson Database Designer $105.00 64.7 1 $6,793.50
104 Anne K. Ramoras System Analyst $96.75 48.4 | $4,682.70
113 Delbert K. Joenbrood* Application Designer $48.10 236 | $1,135.16
111 Geoff B. Wabash Clerical Support $26.87 22.0 §591.14
106 William Smithfield Programmert $35.75 12.8 $457.60
Subtotals $13,660.10
25 Startfight 107 Maria D. Alonzo Programmer $35.75 246 $879.45
115 Travis B. Bawahgi Systemn Analyst $96.75 458 | $4,431.15
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Proj- Project- Employee- | Employee-Name Job-Class Chg/Hour | Hour Total
Num | Name Number Bilied Charge
101 John G. News* Database Designer $105.00 | 56.3 $5.911.50
114 Anelise Jones Application Designer ! $48.10 331 $1.592.11
108 Ralph B. Washington Systems Analyst £96.75 236 $2,283.30
118 Jomes J. Frammer General Support $18.36 30.5 $559.98
112 Derlene M. Smithson DSS Analyst $45.95 4i.4 $1.902.3?q
Sublotals $17,559.82
Total 548.941.09
g * mngi e
A3 A Sample Report Layout
3‘1’5ms17'i11:ﬁ%’umsnmuﬂ?ﬁga'ﬁmwmmmﬁmmmnzhuﬁqﬂﬁw‘lﬁ'ﬁ'amingmi’}'ﬂnﬁ 8.1
Fodoulil
PROJ_NUM : PROJ NAME | EMP NUM | EMP NAME JOB_CLASS CHG_HOUR | HOUR
15 Evergreen 103 June . Arbough Elect. Engineer $84.50 23.8
101 John G. News Database Designer 5105.00 19.4
165 Alice K. Johnson* Database Designer $105.00 357
106 William Smith Field Programmer $35.75 12.6
102 David H. Senior Sysiem Analyst $96.75 238
18 Amber wave 114 Annelise Jones Application Designer $48.10 24.6
113 Jones I, Frommer General Support $18.36 453
104 Anne K. Ranoras* System Support $96.75 24
112 Dedene M. Smithson DSS Analyst $45.95 44.0
22 Rolling Tide 105 Alice K. Johnson Database Designer $105.00 64.7
104 Anne K. Ramoras System Analyst $96.75 48.4
H3 Delben K. Joenbrood* | Application Designer $48.10 236
m Geoff B. Wabash Clerical Support $2687 | 220
106 Williamt Smithfield Progranimer $35.75 12.8
25 Startfight 107 Maria D. Alonzo Programmer $35.75 246
115 Travis B. Bawahgi System Analyst $96.75 458
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PROJ NUM | PROJ_NAME | EMP NUM | EMP_NAME JOB_CLASS CHG_HOUR | HOUR
101 John G. News* Database Designer %105.00 56.3
114 Anelise Jones Application Designer | 348.10 331
o L0R Raiph B. Washington | Systems Analyst £96.75 23.6
118 Jomes J. Frammer General Support $18.36 30.5
112 Derlene M. Smithson | DSS Anaiyst 54595 41.4

A3 Ny mﬂaga 8.1 A Table Whose Structure Matches The Report Format

snarssgmdoyn 8.1 92iudn i Total Charge Woifloufusonuiigesnisud i Total
Charge #1150 1420 19 910 Hours Billed §%4 Charge per Hour 4 mnmiwgma’fﬂuﬂﬁ 8.1
Fatudantd 9z NLdaRANDIAR 199 Saso il
1. PROJ_NUM fintiafiifiu Primary Key ioatlesiigaidoududinlsznoy
YO Primary Key u-hernngodiautiu Nult 14
2. szt ifiiana liaeandesfuvesdoyn (Data Inconsistencies) Aa 1uFeq
JOB_CLASS s milszinn “Elec. Engineer” § 1901992 1diflu “Elect. Eng” w30 “EE” A1444
wiluwalifanufianarnunsdoyald &ezuenaonianaineon 8
a. ArwAananlumsi¥ud jadoya (Update Anomalies) Andaznidou
1l521mMYB39TU (JOB_CLASS) yawiingrumsneiay 105 sfidoyalsngeglunais Entities
Sukdoyalainsunn Entities frzfiaanudueui feTudaminaumneny 105 i
dszinn Tnufun
b. ArnAanan lumsiudeya (Addition Anomalies) Adfiminanln
Whuuadia 1 dszy i Ihoues Tsuoz shanilszan v ﬁﬂymmwﬁmmﬂuﬁ’ﬁi}zﬁa
NiewnsaduNugnudoyald
. amwRananluntsaudeya (Deletion Anomalics) ABd IR MIar 103
aeenfosaudeyann Entities ili EMP NUM tvi1fy 103 S1avueenlinuaf axinld

4 de o ' : o 1 ., 4
nlfeuilshtaiuuadinueen sinarsrsgmdeyadi 8.1 sziiudiszdlunisaw Entities Hi
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™ ] ]
PROJ_NUM = 15 unz PROJ) NAME = Evergreen 89011} ¥111¥ Entities vo swilnaudun #

o o = A de o
Tl-l\ﬂulu\ﬂ'lnl'] uiﬂﬁ’]u‘]‘iﬂiguﬂ\“ﬁ]\%']uﬂﬁlmﬂﬁfaﬂllﬁ

8.1.2 Conversion To First Normal Form

Tumsadumrsedeyadmund Key nodadeshidud Nult udnnaisn

g1udeyah 8.1 lidlulilamdedmuna uazeznuduia Repeating Groups Andoyalu

»
Pl = = o @ A g
PROJ_NUM 1 un2dndafisdoyanaouni niodfs doyaiivaanfviig fuiededa

4 . d
tedeyaluneduq Wnawued Asdredrmisegudoyai 8.2

PROJ_NUM | PROJ_NAME | EMF_NUM | EMP_NAME JOB_CLASS CHG_HOUR | HOUR
15 Evergreen 103 June E. Arhough Elect. Engineer $84.50 238
101 John G. News Database Designer £105.00 194
105 Alice K. Johmson* Database Designer $105.00 357
106 William Smith Field Programmer $35.75 12.6
102 David H. Senior Systern Anafyst $96.75 238

13199 19037 8.2 The Evergreen Data

A ra : P .
WoI91nA13 1992 A0 1l Repeating Groups Amandinrsied) Repeating Groups

y P | -
UsingegezufluIasnrsdmuauar 1T unuy single Entity msirfidofiqadion sy

Joynlu Column ¥4 Primary Key Tntludrodiemisegudeyai 83 #ldenarsgiu

- v Py A - . .
doyon 8.1 uatimsmiudoyad e IdmaediSnauazdlu Single Entity $11da1s 19§71

dioyad 8.3 figauaulA First Normal Form (INF) Taen13an Repeating Groups

PROJ_NUM | PROJ NAME | EMP NUM | EMP NAME JOB_CLASS CHG_HOUR | HOUR
15 Evergreen 103 June E. Arbough Elect. Engineer $84.50 PAR:
15 Evergreen 11 John G. News Database Designer $105.00 194
15 Evergreen 105 Alice X, Johnson* Database Designer $105.00 35.7
15 Evergreen 106 William Smith Field Programmer $35.75 12.6
15 Evergreen 102 David H. Senior System Analyst $96.75 238
18 Amber wave i14 Annelise Jones Application Designer $48.10 246
18 Amber wave 118 Jones J. Frommer General Support $18.36 453
18 Amber wave 104 Anne K. Ranoras* System Support $96.75 324
18 Amber wave 112 Dedene M. Smithson DSS Analyst $45.95 44.0
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PRO] NUM | PROJ_NAME | EMP_NUM ; EMP N AME JOB_CLASS CHG_HOUR | HOUR

22 Rolling Tide 105 Alice K. Johnson Database Designer $105.00 64.7
22 Rolling Tide 104 Anne K. Ramoras System Analyst $96.75 48.4
22 Rolling Tide 113 Delbert K. Joenbrood® | Application Designer $48.10 23.6
22 Rolling Tide 111 Geoff B. Wabash Clerical Support $26.87 220
22 Rolling Tide 106 Wiiliam Smithfield Programmer $35.75 128
25 Startfight 107 Maria D. Alonzo Programmer $35.75 24,6
25 Startfight 115 Travis B, Bawahgi Systern Analyst $96.75 45.8
25 Startfight 101 John G. News* Database Designer $105.00 56.3
25 Startfight 114 Anelise Jones Application Designer $43.10 331
25 Startfight 108 Raiph B. Washington | Systems Analyst $96.75 23.6
25 Startfight 118 Jornes J. Frammer General Support $18.36 30.5
25 Startfight i12 Derlene M. Smithson | DSS Analyst $45.95 414

CT

13195 40y 8.3 Data Organization : First Normal Form

snesegudeyaii 8.3 szfunauiuii PROJ NUM hails Primary Key Daudaunste Project
Number 13114321 Entity 1a Entity witeIABImNIE 194 PROJ_NUM = 15 amnsassyiadeyn
wiTn 148 5 ALUANY YDA Primary Key ADA1 Primary Key veApa3zyil Entity (Ne4 Entity
i desfinisfimune Key Tl Tno Primary Key Ivaioz 1dnnn1s3au PROJ NUM
une EMP_NUM

Tate w13 puaAInTs Dependencies fu Inuld Dependency Diagram FaHun i 8.1
Sedold

3 ‘ b ‘
H{OJ_NUM [ PROJ_NAME 1 EMP_NUM | EMP_NAME ] JOB_CLASS | CHG_HOUR | HOUR l

S R S S

UHUATA 8.1 Dependency Diagram First Normal Form
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MINUNUA 8.1 szagl1dh

192U IIgNATIZaININ PROJ NUM wag EMP_NUM 11l8ia Attribute 81 #auiana
3 Attribute (a1 Dependent 1114 PROJ_NUM Lag EMP_NUM 3414 Primary Key #3184
Nduafriwes PROJNUM uag EMP_NUM fiusiuensiauisonien Adribute #dosnis 18
NnA1519g UdoYA 5.3 194 du315 PROI_NUM - 15 uag EMP NUM = 103 wedundeyn
V3 Attribute PROJ_NAME, EMP_NAME, JOB_CLASS, CHG_HOUR a2 HOURS v 14
HOSWEIVAY Evergreen, June E. Arbough, Elect Engineer, $84.50 4a 23.8

2.1 8u¥83g A3 92150910 Primary Key 13061104 Primary Koy #1114 949851197
PROJ_NUM #9531 11/fl4 PROJ NAME 18470 # PROJ NUM §1 8 udautsznenyes
Primary Key a2 §131§A1 EMP_NUM A 121115 0dun1 EMP_NAME, JOB_CLASS 1a®
CHG_HOUR & g ms#iil Attribute 1119 Attribute ansngnszyld Iasusd 1409 Primary
Key 51530071710 Partial Dependency M1nununni 5.1 esnsadenludnymz v04 Function
et

PROJ_NAME, PROJ NUM -~ PROJ_ NAME, EMP NAME, JOB CLASS,

CHG_HOUR, HOURS

PROJ_NUM _ — PROJ NAME

EMP_NUM — EMP_NAME, JOB_CLASS, CHG_HOUR
Erimualiansiagidoyaiise Charge asaifon Taseadte Schema 148eT
Charge(PROJ_NAME, PROJ_NUM, PROJ_ NAME,EMP_NAME, JOB_CLASS, CHG_HOUR,

HOURS)

B2IUIIM1319 Charge s Primary Key TIRAINAI5IIY Attribute PROJ NUM
wag EMP_NUM 13136031 Attribute 1811 Primary Key 38 Attribute A5 neusaufuiiy
Primary Key 37 Prime Attribute ¥ 5 & Key Attribute 'ﬁ? 1 Attribute i‘;'u quennilevin
PROJ_NUM uaz EMP NUM éaai‘l U Prime(Key) Attribute i’? U513 ena Nonprime Attribute

%38 Nonkey Attribute A9 Attribute 115 9d /52 nonives Key
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INEF DEFINITION

The term first normal form (1NF) describes the tabular format in which:

1. All the key attributes are defined.

2. There are no repeating groups in the table. In other words, each row/column
intersection can contain one and only one value, rather than a set of values.

3. All attributes are dependent on the primary key.

18 INF

doulvlunsHguauiiniiu First Normal Form (INF) fie

1. Rosiimsfmun Atribute fimiidiu Key Honun

2. &pa'aif) Repeating Groups Tua1319 A6 @ 1umisi Row dafu Column A4

wépailusg @ lilenguussaidoyn

3. %) Attribute AB9gn32Y 1AA"8 Primary Key

i]tym’ﬁ:aﬁﬂﬁwmmﬂqﬁﬁﬂmﬁuﬁ'ﬁ INF ADiiy19d1uves Key ausnszyis
Attribute #19°) 1u@1319'18 (Partial Dependencies) Taoitaa1w 93 wdrluars1eiia linasd
Partial Dependencies 313 A13 19911} Dependencies il mzﬁﬂﬁtﬁﬁﬂwagw’fﬂuumﬂ?wa
(Data Redundancies) itaznmAnilndusadayn (Data Anomalies) 10t Data Redundancies 92
LﬁﬂIunnumﬁﬁmséﬁmsmé’faya WU 10 afafild EMP NUM = 105 Aezfpeld
EMP NAME, JOB_CLASS tag CHG HOUR wiloufunne afid ddoyannfoudnmios
Aoz 1¥1An Data Anomalies Wu# 1110z 1d EMP NAME fin v3eld JOB_CLASS A 130
1d CHG_HOUR #n $nie Jeminauifisa EMP NUM = 102 pivez lddoyailiu
Dave Senior M3® D. Senior 14 uazoisszsiiamlusude Evergreen nindifinuinne19ae
na0iuaIne Evergreen #14 #9711¥1fn Data Anomalies $eRangauiunuazal

toandeafuysadoya (Integrity and Consistency) 14 Relational Database
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8.1.3 Conversion te Second Normal Form
Tun1589AUYUATIS UV Relational Database ¥ 11 e 1w1301 fuil1a
Tassarfreidire niswsugudoyalwodluguuun Second Normal Form (2NF) Tagnl@uu
w0 INF i oNF sziffuiSesiivilgienn Tasdun INF lunsun il 8.1 szdoavin
amduaouge i
1. Wou Atribute AiTud Uz NRUYBS Key BOANINLITIAAL Attribute 4aZIT oY
Key fithudmanTussingaios 14 dade 1
PROJ NUM
EMP NUM ’
PROJ NUM EMP NUM
Attribute TuuAaz U T3 vadl oz iy Key voam31elniftszuonsenuuite 1da1sedl
guanadiu 2NF Aseinmsiadudussgnutisennundiu 3 a1s1e ez fmundevssnise
Tnsimeniih a1as Project, #1379 Employee HRZA1319 Assign A1LB 19
2, Wou Attribute Tignszyy 18 Ta0 Key Imil38hands Key vosmielmiluuday Key
1¥eail
PROJECT(PROJ NUM,PROJ NAME)
EMPLOYEE(EMP_NUM,EMP NAME,JOB_CLASS,CHG_HOUR)
ASSIGN(PROJ_NUM,EMP_NUM,HOURS)
w3123 Attribute HOURS gnszy 14 Tas PROJ_NUM i EMP_NUM mifusedes
16137 m1319 Assign i
NadNFuDenIIRIa i vz 18 Dependency Diagram 133 tHUATN 8.2 921F U
CHG_HOUR 92Qnsz e 14 Tavld JoB_CLASS w1121 CHG_HOUR fl JOB_CLASS iffu
Prime(Key) Attribute @913 158 ulad 11 n il sv 09 Key 513 601 @N158 91 Transitive

Dependency 1402 Transitive Dependency Hai 1A Data Anomalies 8nfine
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Table name PROJECT

[ %

PROJ_NUM PROJ NAME
Table name EMPLOYEE
v v v
PROJ_NUM EMP_NAME -JOB_CLASS CHG_HOUR
Table name ASSIGN
= I ‘
PROI NUM EMP_NUM HOURS

LWHUNM™ 8.2 Second Normal Form {2NF) Conversion Results

1. TItisin INF

and

2. Tt includes no partial dependencics, that is no attribute is dependent on only a

portion of the primary key.
(But it is still possible for a table 2NF to exhibit transitive dependency, that is one

or more attributes may be functionally dependent on nonkey atiribute)

gy 2NF
anaraozinmeruia 2nF 1

1. il INFuoz
2. 11if} Partial Dependencies fin 133} Attribute lﬂqnszu'lﬁ'lau‘l-ﬂdwnﬁq

Ve Primaty Key
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(ansndensfiquaniaitiu oNF 18888 avme Transitive Dependencies § 1811013

(% Transitive Dependencies it Nonkey Attribute)

IS 12M154AA Partial Dependency TR AN ITAII AT Primary Key 1NAN
M3I3IWNRY Attribute ik rofuiiu Key §1a151910 19 Attribute Boasihy Primary Key 102
T INF Rezligmantyd 2nF Tdae

8.1.4 Conversion to Third Normal Form
mﬂpm’fayné{:ﬁuimmumw 82 flumsdiwninfezurien1ssiis
Transitive Dependency paniflua1s19 It denenduiy Transitive Dependency A ©
JOB_CLASS unz CHG_HOUR oon Torf19m1319¢ M1 ud JOB_CLASS uwemaglumiw

iy Fumsalmifezatedy ndsnmuisgudoyaudee I8gnidoyofitl 4 msredai]

PROJECT(PROJ_NUM,PROJ NAME)
ASSIGN(PROJ_NUM,EMP NUM,HOURS)
EMPLOYEE(EMP NUM,EMP_NAME,JOB_CLASS,CHG_HOUR)
JOB(JOB_CLASS,CHG HOUR)

A table is in ANFif

1. Itisin2NF.
and

2. If contains no transitive dependencies.

Hu1 INF
AT NN TR 3NF &
it 2NF uay
2. il Transitive Dependencies
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saiemnsafutyagudeyaii ianmaurselunisihi nformation 1andu
TdnTaoms

o usaliiu JoB CLASS Tauiiu Attribute JOB_CODE e 14 msdumideya
fiwiuunznlAou Adribute JOB_CLASS tum1719 EMPLOYEE Wil Attribute
JOB_CODE L‘ﬁﬂﬁ Attribute JOB_CODE i Foreign Key Linitl JOB_CLASS

e uAsu¥o CHG HOURH w JOB CHG HOUR uag 910 JOB_CLASS 1§l u
JOB_DESCRIPTION w2 lua1514 ASSIGN /aeuseiiu Attribute HOURS dlu
ASSIGN_HOURS (o W0 Attribute amniouenifimnnnmsntess 1s

e lun1319 EMPLOYEE ity Attribute EMP_LNAME lduwiaqamwinenu uaziy
Attribute EMP_FNAME ld4®w1insiu uag iy Atribute EMP INTIAL 1d#0
NANYBININITUY

® unz11A1319 EMPLOYEE (Y Attribute EMP_HIREDATE e 1d Sudusiranu
ooz 1 i whamumriinsud

® iy EMP NUM iilu Foreign Key 14a1379 PROJECT Mo ui1oaziBoavnq
wamhanluudazau

® iy EMP NUM uaz PROJ CODE TuR1519 ASSIGN e un1iuarainly

mifumdoyndie
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Table name : PROJECT

v

Table name : JOB

v

v

PROJ_NUM | PROJ NAME { EMP_NUM || JOB_CODE | JOB_DESCRIPTION | JOB _CHG HOUR

PROJ NUM | PROJ NAME | EMP NUM || JOB_CODE | JOB_DESCRIPTION | JOB_CHG_HOUR |.
15 Evergreen 105 500 Programmer $35.75
18 Amber Wave | 104 501 System Analyst $96.75
22 Rolting Tide 112 502 Database Designer $105.00
25 Startfight 101 503 Elect. Engineer £34.50
504 Mechanical Engineer $67.90
. 505 Civil Engineer $;5.78
506 Clerical Support $26.87
507 DSS Analyst $45.95
508 Application Designer $48.10
509 Bio Technician $34.55
510 General Suppori $18.36
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Table name : ASSIGN

I v v v v
ASSIGN NUM | ASSIGN_DATE | PROJ_NUM | EMP_NUM | ASSIGN_HOUR
ASSIGN NUM | ASSIGN_DATE | PROJ_NUM | EMP_NUM ! ASSIGN_HOUR
1001 9/8/96 15 103 2.6
1002 9/8/96 18 118 1.4
1003 9/8/96 15 101 3.6
1004 9/8/96 22 13 2.5
1005 9/8/96 15 103 18
1006 9/8/96 25 115 4.

1007 9/8/96 22 105 5.2
1008 9/8/96 25 101 1.7
1009 9/8/96 15 105 2.0
1010 9/10/96 15 102 33
1011 9/10/96 22 104 2.6
1012 9/10/96 15 101 2.3
1013 9/10/96 25 114 1.8
1014 9/10/96 22 11 3.9
1015 9/10/96 25 114 3.4
1016 9/10/96 18 112 1.2
1017 9/10/96 18 118 2.1
1018 9/10/96 18 104 2.6
1019 9/10/96 15 103 3.0
1020 9/11/96 22 105 21
1021 9/11/96 25 108 4.1
1022 9/11/96 25 114 5.8
1023 9/11/96 2 106 2.4
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Table name : EMPLOYEE
v v v v v

EMP_NUM | EMP LNAME | EMP FNAME | EMP_INITIAL | EMP_HIREDATE | JOB CODE
EMP_NUM | EMP_LNAME | EMP_ FNAME | EMP_INITIAL EMP_HIREDATE | JOB CODE
101 News John 11/8/92 502
102 Senor David H 7/12/87 501
103 Arbough June E 12/1/94 503
104 Remoras Anne K 11/15/85 501
105 Smithfield Alice K 2/1/91 502
106 Alonzo Wiliam 6/23/90 500
107 Washington Mana D 10/10/91 500
108 Smith Ralph B 8/22/89 501
109 Olenko Larry w 7/18/95 501
110 Wabash Gerald A 12/11/93 505
111 Smithson Geoff B 4/4/89 506
112 Joen brood Darlene M 10/23/92 507
113 Jones Delbert K 11/15/94 508
114 Bawangi Annelise 8/20/91 508
115 Pratt Travis B 1/25/90 501
116 Wiliamson Gerald L 3/5/95 510
117 Frammer Ange H 6/19/94 509
118 James J 1/1/95 510

UHUHANTN 8.3 The Complete Database

wiansdSuamununm 8.3 udez I el quanda 3nF 3 a1sefionting

A Q)
PROJECT, #1379 ASSIGN, Un¥n1319 EMPLOYEE uaza1s i auild 2NF 80 1 41519

fia #1394 JOB
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8.1.5 The BOYCE-CODD normal Form (BCNF)
a3 1R iigu oAl BOYCE-CODD Normal Form (BCNF) Saodlonny

Determinant Iu@13519iut Candidate Key

Determinant 816 Attribute 19 AAmTeszy lufdoyasng Tuusafeya fed
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FovnuuudIuNINeLUis BOYCE-CODD Normal Form (BCNF) Hudnymuz iy
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# 8.4 uamensRANAU AR INF ua lillguauh BONF
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LHUNTA 8.4 Table That is in 3NF but not BCNF

1INUNUAIN 8.4 15192 @ouidiu Function 1Wadl
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szt lifinnsifie Partial Dependencies M51E91 C - 8 lly Nonkey Attribute
52118 Tno1$nedruvea Primary Key ko lai Transitive & S Wmaiiiquenni® INF
ua lifinneuA BCNF
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fUAUTAUA INFMI12 ¢ = B iy Partial Dependency Uy Key Uag (3160131501411 4

(Decomposition) 8en 11 1&nuausiRidhu 3NF uaz BONF fauwunm 8.5

3NF ue Tl BoNF
[
I ' ]
A B C D
INF
| | l 1
A B C D
| — ‘ ¥
A B D C B
3NF 122 BCNF 3NF 12 BCNF

{HUAIN 8.5 The decomposition of a table structure to meet BCNF requircments

»
11301 TEMT Decomposition fiumlszgnd1amAudeyakani e &%y feths

Myngudoya 8.2

STU_ID | STAFF_ID | CLASS_CODE | ENROLL_GRADE
125 25 21334 A
125 20 32456 C
135 20 28458 B
144 25 37563 C
144 20 32456 B

M358 mdoyn 8.2 Sample data for a BCNF conversion
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snasngudoyo 8.2 fmunivoulylAdad
o o oa od < o -
e CLASS CODE flusWevioafouiizynmes avl
o nidsusunilsanninBenldvaiein
. é’aaummmﬁauluwmwmﬁUw.mawmssuuﬁzuéﬂau'lﬁ 1 e
o 17 ONAASIUNTT N3IAA Dependencies AR
STUD_ID + STARR_ID ~ ——% CLASS_CODEENROLL_GRADE

CLASS CODE ————p STAFF ID

Panel A : 3NF ud laiifu BCNF

L r | l l

STU_ID STAFF ID CLASS_CODE | |ENROLL_GRADE

4 J

Pancl B : INF tagidu BCNF

i ;

STU_ID CLASS_CODE ENROLL_GRADE

| v

CLASS_CODE STAFF_ID

LHUNTA 8.6 Decomposition into BCNF
AUAUNN 8.6 uﬁm!maﬁswmmﬁnm 3NF nt1adaieu uAa1a e fadidam
najsy mmwnui}"ﬁﬂﬁﬁuﬁuﬁmuwu ﬂg‘nﬁaunm 32456 2 naadsenvzdi inailym
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BOYCL CODD NORN A FORNT DI TINTTION

A table is in BCNF if every determinant in that table is a candidate kcy. If a table

contains only one candidate key, 3NF and BCNF are equivalent

; . . 4 2
miinamuiAiiu BONF Aasiilonneg Determinant Tums gy Cadidate Key

» L
vianun $191319508 Cadidate Key Kai5i0 fiuouiid 3NF uag BONF Amidousu

8.2 nmr‘i11ﬁ'ni'luussﬁ'ﬂgmuazaammugm Woy0 (Normalization and Database

Design)
391 Normalization A3 vziffudiunilsluduaounisesnuuy weldfuns
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5% E-R Diagram ugin59z 14his 2 Ataaugiuly
mouaas it uunumvesnisia Normalization 144 ua8un1300 MUY wyewn
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1. viEniuoummen suwdouiulunauiendy
2. Tussnzamssiminnuyildnaieny
3. wﬁmmﬂuwﬁami)gﬂszulﬁﬁmuﬁm’nﬁu'luummm
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fMua Attribute &Vl
. PROJECT(PROJ NUM,PROJ_NAME)
2. EMPLOYEE(EMP)IUM,EMPmLNAME.EMPAFNAME,EMPJNITIAL,JOB_DESCRI
PTION,JOB_CHG_HOUR)
2 Entities A9z Sowiilu E-R Diagram 1AALHUAT 5.7 #&191nN15:1481 E-R Diagram
uA292 MU Normal Form Wt

1. PROJECT iinniaruni 3NF uae et galen Bnud

N

EMPLOYEE is_assign to PROIJECT

ON) | 4N
UHUAIN 5.7 The initial E-R Diagram for a Contracting Company

5. EMPLOYEE Aeamiinaisrifiu 921711431 JOB_DESCRIPTION szeuansey
#1JOB_CHG_HOUR 'lAuanai EMPLOYEE fi&numziihy Transitive Dependency
¥
YR 5uLle Transitive Dependency 938131 EMPLOYEE pon9e 14 Entities NIYIUR

3 Entities Hu.ﬁ

»

t o = . L) J . .
312 1910 M3R1 Normalization i 1viine Entity TnyBnyils Entity AB Entity JOB

L] A 1o .
dasuiiudesSunaen E-R Diagram Tniifisupunn 5.8

M N

EMPLOYEE is_assign_to PROJECT

(LD (ON)

(LN)

nIBAe: ainsruersz bidhanlneed Wusmmnaaudeail
winaui
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winnufihaudeaihnusddesiiqe 1 v

ar 4 [ E g J
wumwﬂmnmzﬂNm'lﬁ'ﬂszmmﬂmmmu
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LLHLATH 5.8 The modified E-R Diagram for a Contracting Company
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NNUNUNIN 8.8 Tinnuduiu M : N 32119 EMPLOYEE &y PROJECT $4R0911)4
E-R Diagram niflaumunin 8.9 Tasnisdig Entity Assign 9141

M oD 1 (LD

EMPLOYEE | . PROJECT
assign
(L.1) O.N)

(LN)
(LY (L1)

(IQN)

JOB

URUNTN 8.9 The final (Implementable) E-R Diagram for The Contracting Company

uAluunAIN 8.9 t‘}'a'hiuﬁmﬁai°nuaua?'r"zI:uqms‘v‘imummwﬁmmudazﬂuluudaz
a1 Sedo i Attribute ASSIGN_HOURS 14 Entity Assign oz s anSnauifly
W19 15y Entity PROJECT §au me’lnfﬂammqmnwummﬂu'lﬁuaﬂumnmam
unziY Attribute EMP_HIREDATE a1/l Entity EMPLOYEE e 13 Sl usiey
nuuIEnu i Imsudaeinununn 8.9 UAZNFIINRY Attribute #4199 udr9z 18
gudoyalnainidl 4 Entities 18
1. PROJECT(PROJ_NUM,PROJ NAME)
2. EMPLOYEE(EMP_NUM,EMP_LNAME,EMP_FNAME,EMP_INITIAL,JOB_
CODE)
3. JOBUJOB_CODE,JOB_DESCRIPTION,JOB_CHG_HOUR)
4. ASSIGN(ASSIGN_NUM,ASSIGN_DATE,PROJ_NUM,EMP NUM,
ASSIGN_HOURS)
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= dy . =t QJ = w
D9A33UY) N Entities NAUANVA INF wazis1ez M ounnuduRuives Scheme 14

AULNUNTA 8.10

JOB

JOB_CODE

JOB_DESCRIPTION

JOB_CHG_HOUR

PROJECT

PROJ_NUM

PROJ_NAME

EMPLOYEE

EMP_NUM

EMP_LNAME

EMP_FNAME

EMP_NUM

EMP_INITIAL

ASSIGN

EMP_HIREDATE

ASSIGN_NUM

L]

JOB_CODE

ASSIGN_DATE

PROJ_NUM

EMP_NUM

ASSIGN_HOURS

NN TN 8.10 The relational schema for the Contracting Company

8.3 Higher-Level Normal Forms
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Version 1

EMP_NUM | EMP_SERVICE | EMP_ASSIGN

10123 Red Cross 1

10123 United Way 5

10123 12
Version 2

EMP_NUM | EMP_SERVICE | EMP_ASSIGN

10123 Red Cross

10123 United Way

10123 1

10123 5

10123 12
Version3

EMP_NUM | EMP_SERVICE | EMP_ASSIGN

10123 Red Cross 1
10123 Red Cross 5
10123 United Way 12

A3 8.4 Table with multi valued dependencies
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Julmi 2137 Aeda061940yn 8.5 11§ Multi valued Dependencies 3471147 querutia
Fourth Normal Form (4NF) Tatstasnsaileny 4nF 1&edi
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A table is in fourth normal form i it is in 3NF and has no multiple sets of

muiti valued dependencies.

iy 4NF
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8.4 m‘im‘hﬁmﬂumimgm (Denormalization)
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