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pID name team teamPhone pos1 pos2 pos3

1 Pessi Argentina 54-11-1000-1000 str for ⌀

2 Ricardo Portugal 351-2-7777-7777 rm dm ⌀

3 Neumann Brazil 55-21-4040-2020 for lb rb

4 Baily Wales 44-29-1876-1876 dm st ⌀

5 Marioso Argentina 54-11-1000-1000 sw dm st

6 Pare Brazil 55-21-4040-2020 go ⌀ ⌀
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pID name team teamPhone pos1 pos2 pos3

1 Pessi Argentina 54-11-1000-1000 str for ⌀

2 Ricardo Portugal 351-2-7777-7777 rm dm ⌀

3 Neumann Brazil 55-21-4040-2020 for lb rb

4 Baily Wales 44-29-1876-1876 dm st ⌀

5 Marioso Argentina 54-11-1000-1000 sw dm st

6 Pare Brazil 55-21-4040-2020 go ⌀ ⌀

⌀ ⌀ Iceland 354-5-109-20 ⌀ ⌀ ⌀

Insert anomaly
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pID name team teamPhone pos1 pos2 pos3

1 Pessi Argentina 54-11-1000-1000 str for ⌀

2 Ricardo Portugal 351-2-7777-7777 rm dm ⌀

3 Neumann Brazil 55-21-4040-2020 for lb rb

4 Baily Wales 44-29-1876-1876 dm st ⌀

5 Marioso Argentina 54-11-1000-1000 sw dm st

6 Pare Brazil 55-21-4040-2020 go ⌀ ⌀

Update anomaly



©2015 Cengage Learning. All Rights Reserved. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part.

pID name team teamPhone pos1 pos2 pos3

1 Pessi Argentina 54-11-1000-1000 str for ⌀

2 Ricardo Portugal 351-2-7777-7777 rm dm ⌀

3 Neumann Brazil 55-21-4040-2020 for lb rb

4 Baily Wales 44-29-1876-1876 dm st ⌀

5 Marioso Argentina 54-11-1000-1000 sw dm st

6 Pare Brazil 55-21-4040-2020 go ⌀ ⌀

Delete anomaly
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Normal Forms
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Functional Dependence Concepts

Concept Definition
Functional dependence The attribute B is fully functionally 

dependent on the attribute A if each 
value of A determines one and only one 
value of B.

Functional dependence 
(Generalized definition)

Attribute A determines attribute B if all 
of the rows in the table that agree in 
value for attribute A also agree in value 
for attribute B.

Fully functional dependence 
(composite key)

If attribute B is functionally dependent 
on a composite key A but not on any 
Subset of that composite key, the 
attribute B is fully functionally 
dependent on A.

( SKU, Price )

( Department, DeptName )

( LicenseNumber, State, VIN )
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STU_NUM → STU_GPA       ✔
 
(STU_NUM, STU_LNAME) →STU_GPA       ✘
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    Player (pID, pName, pAddr, pHSID, pHSName, pHSCity, pRank, pPri)

    Tryout(pID, cName, pos, decision)

pRank Priority
90-100 1
70-89 2
60-69 3

if s and t are tuples of R, then 
  s.pRank = t.pRank → s.pPri = t.pPri

Thus, this is a functional dependency for R : 
  pRank → pPri
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    Player (pID, pName, pAddr, pHSID, pHSName, pHSCity, pRank, pPri)

    Tryout(pID, cName, pos, decision)

pRank Priority
90-100 1
70-89 2
60-69 3

If students can only tryout for one position 
at any given college, then 

Thus, this is a functional dependency for R : 
  pID, CName → pos
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if we have a set of attributes A in Relation R that always determines all 
the other attributes B then we can say that A is a key for that Relation.
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Activity: Find the FD’s
1.(ISBN, Title, Author, PrintDate, Edition, Publisher) 

2.(NetID, LName, DeptCode, DeptName, CommitteeCode) 

3.(Department, CourseNumber, CourseName, 
CourseDescription) 

4.(ClientID, ClientName, ContractNum, ContractDate, 
ContractHours, ClientHourlyRate, ContractPrice) 

5.(FlightNum, Date, Airline, PlaneType, PlaneRange,  
NumSeats, SeatsSold, OriginAirport, DestAirport) 
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Normalization Process

1. Create a detailed description of operations. 

2. Derive all the appropriate business rules from the description of 
operations. 

3. Model the data with the help of a good tool to produce an initial 
ERD blueprint. 

4. Use the normalization procedures to remove data redundancies.  
This process may produce additional entities. 

5. Revise the ERD created in step 3. 

6. Use the normalization procedures to audit the revised ERD. If 
additional data redundancies are discovered, repeat steps 4 and 5.
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Normal Forms
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Surrogate Keys
▪Used by designers when the primary key is considered 

to be unsuitable
▪ System-defined attribute 
▪ Created an managed via the DBMS
▪Have a numeric value which is automatically 

incremented for each new row
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PROJ_NUM PROJ_NAME EMP_NUM EMP_NAME JOB_CLASS CHG_HOUR HOURS

Functional Dependency
Partial Functional Dependency
Transitive Functional Dependency

1NF: (PROJ_NUM, EMP_NUM, PROJ_NAME, EMP_NAME, JOB_CLASS, CHG_HOUR, HOURS) 
 
PARTIAL  FDs: 

(PROJ_NUM → PROG_NAME) 
(EMP_NUM → EMP_NAME, JOB_CLASS, CHG_HOUR) 

 
TRANSITIVE  FD: 

(JOB_CLASS → CHG_HOUR)

1st Normal Form
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Data depends on the key [1NF], the whole key [2NF], and nothing but the key [3NF].

— Unknown (to me, at least)
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BCNF - Boyce-Codd Normal Form 
 

(a.k.a.  3.5NF)
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Data-Modeling Checklist - part 1

Cengage Learning © 2015
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Data-Modeling Checklist - part 2
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Data-Modeling Checklist - part 3
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Data-Modeling Checklist - part 4
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