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Chen’s Type Guidance
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A Multivalued Attribute in an Entity 
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Splitting the Multivalued Attributes into New 
Attributes
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Depiction of a Derived Attribute
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Advantages & Disadvantages of  
Storing Derived Attributes
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Connectivity & Cardinality in an ERD
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A PROFESSOR teaches 
between 1 and 4 classes

A class is taught by 
exactly 1 PROFESSOR
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COURSE
PK

CLASS
PKWeak, non-identifying relationship

These exist if the PK of the related entity does not
contain a PK component of the parent entity.  
The PK of the parent appears as a FK in the child.

Generates

F K

PKPK CRS_CODE

CRS_CODE

CLASS_CODE

COURSE
PK

CLASS
PKStrong, identifying relationship

These exist when the PK of the related entity
contains a PK component of the parent entity. 

GeneratesPK
CRS_CODE

CLASS_CODECRS_CODE PK
PK, 
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Relationship Strength
Determines the order in which tables are created.

If COURSE generates CLASS, we must create the COURSE table first 
since creating the CLASS table first would result in its FK referring to a 
non-existent COURSE table.
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Strong entities

An entity that can exist apart from all of its related entities
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OUTSIDE_SUPPLIER is a Strong Entity 
 
It is existence-independent. 
Here, not all components come from 
an outside supplier.
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Weak entities
1) Are existence-dependent; they cannot exist without 

one of the entities it has a relationship with, and

2) Their primary key is partially or totally derived from 
the  “parent” entity in a relationship

In other words, an entity is existence-dependent if it has a 
mandatory foreign key
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A Weak Entity in an ERD
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EMPLOYEE
PK

In a strong relationship
The PK of the related entity contains a 
PK component of the parent entity.

DEPENDENT is a Weak Entity
1) is existence-dependent
2) has a PK that is partially or totally 
derived from the parent entity in the relationship.

PKPK

DEPENDENT
PKPKPK,FKEMP_NUM EMP_NUM

Has
PK DEP_NUM
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Crow’s Foot Symbols
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CLASS is Optional to COURSE
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COURSE & CLASS in a Mandatory Relationship
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Recursive Relationships
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Converting the M:N Relationship into  
Two 1:M Relationships
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Composite Entity in an ERD
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Basketball Team DB
The local city youth league needs a database system to help track children that sign up to 
play soccer.  Data needs to be kept on each team & the children that will be playing on each 
team & their parents.  Also, data needs to be kept on the coaches for each team.  

20

Entities required: Team, Player, Coach, & Parent. 
 
Attributes required: 

Team:  Team ID number, Team name, & Team colors. 
Player:  Player ID number, Player first name, Player last name, & Player age. 
Coach:  Coach ID number, Coach first name, Coach last name, & Coach home 

 phone number. 
Parent:  Parent ID number, Parent last name, Parent first name, Home phone  

number, & Home Address (Street, City, State, & ZIP Code). 

Relationships required: 
Team is related to Player. 
Team is related to Coach. 
Player is related to Parent. 
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Basketball Team DB Relationships
1. A Team may or may not have a Player. 
2. A Player must have a Team. 
3. A Team may have many Players. 
4. A Player has only one Team. 
5. A Team may or may not have a Coach. 
6. A Coach must have a Team. 
7. A Team may have many Coaches. 
8. A Coach has only one Team. 
9. A Player must have a Parent.  
10. A Parent must have a Player. 
11. A Player may have many Parents. 
12. A Parent may have many Players.
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The First Tiny College ERD Segment
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Figure 4.27 - The Second Tiny College ERD Segment 
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Figure 4.28 - The Third 
Tiny College ERD Segment 
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Figure 4.29 - The Fourth Tiny College ERD Segment 
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Figure 4.30 - The Fifth Tiny College ERD Segment 
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Figure 4.31 - The Sixth Tiny College ERD Segment 
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Figure 4.32 - The Seventh Tiny College ERD 
Segment 
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Figure 4.33 - The Eighth Tiny College ERD Segment 
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Figure 4.34 - The Ninth Tiny College ERD Segment 

30



©2017 Cengage Learning®. May not be scanned, copied or duplicated, or posted to a publicly accessible website, in whole or in part, except for use as permitted in a license distributed with a certain product or service or otherwise 
on a password-protected website or school-approved learning management system for classroom use.  

Table 4.4 - Components of the ERM
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Database Design Challenges:  
Conflicting Goals
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Database design must conform to design st&ards

Need for high processing speed may limit the number & 
complexity of logically desirable relationships

Need for maximum information generation may lead to loss of 
clean design structures & high transaction speed
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Figure 4.38 - Various 
Implementations  of the 1:1 

Recursive Relationship
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