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Normalization of Database Tables
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A Sample Report Layout

PROJECT EMPLOYEE EMPLOYEE HOURS TOTAL
NAME NUMBER NAME BILLED CHARGE

15 Evergreen 103 June E. Arbough Elec. Engineer $ 85.50 23.8 $ 2,011.10
101 John G. News Database Designer $105.00 19.4 $ 2,037.00

105 Alice K. Johnson* Database Designer $105.00 357 $ 3,748.50

106 William Smithfield Programmer $ 35.75 12.6 $ 450.45

102 David H. Senior Systems Analyst $ 96.75 23.8 $ 2,302.65

Subtotal $10,549.70

18 Amber Wave 114 Annelise Jones Applications Designer $ 48.10 25.6 $ 1,183.26
118 James ). Frommer General Support $ 18.36 45.3 $ 83171

104 Anne K. Ramoras* Systems Analyst $ 96.75 32.4 $ 3,135.70

112 Darlene M. Smithson DSS Analyst $ 45.95 45.0 $ 2,021.80

Subtotal $ 7,172.47

22 Rolling Tide 105 Alice K. Johnson Database Designer $105.00 65.7 $ 6,793.50
104 Anne K. Ramoras Systems Analyst $ 96.75 48.4 $ 4,682.70

113 Delbert K. Joenbrood* Applications Designer $ 48.10 23.6 $ 1,135.16

111 Geoff B. Wabash Clerical Support $ 26.87 22.0 $ 591.14

106 William Smithfield Programmer $ 35.75 12.8 $ 457.60

Subtotal $13,660.10

25 Starflight 107 Maria D. Alonzo Programmer $ 35.75 25.6 $ 87945
115 Travis B. Bawangi Systems Analyst $ 96.75 45.8 $ 4,431.15

101 John G. News* Database Designer $105.00 56.3 $ 5,911.50

114 Annelise Jones Applications Designer $ 48.10 33.1 $ 1,592.11

108 Ralph B. Washington Systems Analyst $ 96.75 23.6 $ 2,283.30

118 James ). Frommer General Support $ 18.36 30.5 $ 559.98

112 Darlene M. Smithson DSS Analyst $ 45.95 41.4 $ 1,902.33

Subtotal $17,559.82

Total $48,942.09

Note: * indicates project leader.
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FIGURE  Tabular representation of the report format

5.1
Table name: RPT_FORMAT Database name: Ch05_ConstructCo
» [E Evergreen 103 June E. Arbough Elect. Engineer $54.50 238
101 John G. News Database Designer $105.00 19.4
105 Alice K. Johnson * Database Designer $105.00 35.7
106 William Smithfield Programimer $30.75 126
102 David H. Senior Systems Analyst $96.75 238
18 Amber Wave 114 Annekse Jones Applications Designer $48.10 245
118 James J. Frommer General Support $18.36 453
104 Anne K. Ramoras * Systems Anabyst $96.75 324
112 Darlena M. Smithson  DSS Analyst $4595 440
22 Rolling Tide 105 Alice K. Johnson Database Designer $105.00 E4.7
104 Anne K. Ramoras Systems Analyst $96.75 4.4
113 Delbert K. Joenbrood * Applications Designer $48.10 238
111 Geofl B. Wabash Clerical Support $26.87 220
106 william Smithfield Programimer $35.75 128
25 Starfhight 107 Maria D. Alonzo Programimer $35.75 2456
115 Travis B. Bawangi Systems Analyst $96.75 458
101 John G, News * Database Designer $105.00 56.3
114 Annelise Jones Applications Designer $48.10 331
108 Ralph B. Washington  Systems Analyst $96.75 236
118 James J. Frommer General Support $18.36 305
112 Darlene M. Smithson  DSS Analyst $45.95 14
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Normal Forms

NORMAL FORM CHARACTERISTIC SECTION
First normal form (1NF) Table format; no repeating groups and PK identified Sk
Second normal form (2NF) 1NF and no partial dependencies 532

Third normal form (3NF) 2NF and no transitive dependencies 5.3.3

1
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Conversion to 1st Normal Form
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FIGURE A table in first normal form

2

Table name: DATA ORG_1NF Database name: Ch05_ConstructCo
PROJ_NUM | PROJ_NAME | EMP_NUM | EMP_NAME | JOB_CLASS | CHG_HOUR | HOURS |

» B Evergreen 103 June E. Arbough Elect. Engineer $8450 238
15 Evergreen 1M John G. News Database Designer $105.00 194

15 Evergreen 105 Alice K. Johnson * Database Designer $105,00 357
15 Evergreen 108 William Smithfietd Programmer $35.75 126

15 Evergreen 102 David H. Senior Systems Analyst $96.75 238

18 Amber Wave 114 Annelise Jones Applications Designer $48.10 245
18 Amber Wave 118 James J. Fromimer General Support $18.36 453
18 Amber Wave 104 Anne K. Ramoras * Systems Analyst $96.75 324

18 Amber Wave 112 Darlene M. Smithson  DSS Analyst $45.95 440
22 Riollirg Ticle 105 Alice K. Johnson Database Designer F105.00 64.7
22 Rolling Tide 104 Anne K. Ramoras Systems Analyst $96.75 454
22 Fiolling Tide 113 Delbert K. Josnbrood *  Applications Designer #4810 2386
22 Fiollirg Tide 111 Geolf B. Wabash Clerical Support 2687 220
2 Rolling Tide 106 Willism Smithfield Programmer $35.75 128
25 Starfiight 107 Maria D. Alonzo Programmer $35.75 246
25 Starflight 115 Travis B. Bawangi Systems Analyst $96.75 458
25 Starflight 101 John G. News * Database Designer $105.00 56.3
25 Starflight 114 Annelize Jones Applications Designer $48.10 331
25 Starflight 108 Ralph B. Washington  Systems Analyst $96.75 238
25 Starflight 118 James J. Frommer General Support $18.36 305
25 Starflight 112 Darlene M. Smithson  DSS Analyst $45.95 414
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FIGURE First normal form (1NF) dependency diagram
5.3

PROJ) NUM PROJ NAME EMP_NUM EMP_NAME JOB_CIASS CHG HOUR HOURS

Transitive

Partial dependency 4 d
ependency

Partial dependencies
INF (PROJ_NUM, EMP_NUM, PROJ_NAME, EMP_NAME, JOB_CLASS, CHG_HOURS, HOURS)

PARTIAL DEPENDENCIES:
(PROJ_NUM PROJ_NAME)
(EMP_NUM EMP_NAME, JOB_CLASS, CHG_HOUR)

TRANSITIVE DEPENDENCY:
(JOB CLASS == CHG_HOUR)



15t NF Js¥) (amdall 23 galll

Gy gl JCEI SV gl sl oy @
At Jsaall A8S oy o oy —
sl (83, S Sle sanaa s Y —
il Zlaall J il JS dpmsi 585 —

1t NF ) Sladkaiay 5 483lal) Jglaadl JS o

(Partial Dependencies) 4 chaldie) Je 5 5iad Jglanll any @
ot ) Ul (e Lo ¢ 3o o 385 5 Slad —
Ddag padid gl iy K15 eela¥l sl ClasY Ll aodid —

Gllall ) Sl A o 80 —
16



2nd NF SG aahall 73 galll ) Oy gl

Conversion to 2™ Normal Form
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FIGURE Second normal form (2NF) conversion results
5.4

Table name: PROJECT PROJECT (PROJ_NUM, PROJ_NAME)

[

PROJ_NUM PROJ_NAME

Table name: EMPLOYEE EMPLOYEE (EMP_NUM, EMP_NAME, JOB_CIASS, CHG_HOUR)
I I 1 1 TRANSITIVE DEPENDENCY
(JOB_CLASS == CHG_HOUR)

EMP_NUM EMP_NAME JOB_CIASS CHG_HOUR

Transitive
dependency

Table name: ASSIGNMENT ASSIGNMENT (PROJ_NUM, EMP_NUM, ASSIGN_HOURS)

———

PROJ_NUM ' EMP_NUM ASSIGN_HOURS
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FIGURE Third normal form (3NF) conversion results

5.5

|_ ¥

PRO) NUM PROJ_NAME

Table name: P'OJECT
PROJECT (PROJ_NUM, PRO)_NAME)

[

JOB_CIASS CHG_HOUR

Table name: JOB
JOB (JOB_CLASS, CHG_HOUR)

[ ¥

EMP_NUM EMP_NAME JOB_CLASS

Table name: EMPLOYEE

EMPLOYEE (EMP_NUM, EMP_NAME, JOB_CLASS)

—

PROJ]_NUM  EMP_NUM ASSIGN_HOURS

Table name: ASSIGNMENT
ASSIGNMENT (PROJ_NUM, EMP_NUM, ASSIGN_HOURS)
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