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OVERVIEW OF DATABASE DESIGN 

Conceptual Designs: 

• What are the entities and relationships in the enterprise? 

• What information about these entities and relationships should we store in our 
database?  

• What are the integrity constraints and business rules that hold? 

i.e. We need to think about “Data Governance” 
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PURPOSE OF ENTITY-RELATIONSHIP (E/R) MODEL 

• Allows us to create a visual representation of the database schema design. 

•  These are called entity-relationship diagrams. 

•  This visual also allows us to depict some constraints imposed in our schema. 

• Conversion of E/R designs to relational database designs. 

•  This will come later! 
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FRAMEWORK FOR E/R MODEL 

• Design is a serious business! You are the architect of the database! 
 

• Business and management know they want/need a database, but they usually 
don’t have sufficient background or expertise to tell you what they want in it. 

 

• Sketching the key components is a great way to view the hierarchal structure, 
as well as an efficient way to develop a “good” working database. 
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ENTITY SETS 

• Entity à a “thing” or object. 

• Entity Set à a collection of similar entities. 

•  For those programmers out there; it’s similar to a class in an OO language. 

•  Each entity set has a key. 
 

• Attribute à property of an entity set. 

• Attributes are simple values.  e.g. int, char, or str, NOT struct, sets, etc… 

•  Each attribute has a domain. 
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E/R DIAGRAMS 

Technicalities for drawing E/R Diagrams (in this course): 

• Entity Set à a rectangle. 

• Attribute à an oval.  
•  Requires a line to the oval, from the rectangle, representing its Entity Set. 

 

NOTE: Notation varies! Some textbook represent attributes within the (entity) 
rectangle.  
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EXAMPLE 

•  Entity Set Beers has two attributes:  

name and manf (manufacturer). 
 

•  Each Beers entity has values for these two attributes (entities). 

e.g. (Bud, Anheurser-Busch) 
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Beers 

name manf 

RELATIONSHIPS 

• A relationship is a connection between two or more entity sets. 

 

•  It is represented by a diamond on an E/R diagram. 

•  Lines connecting it to each of the entity sets involved is required. 
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EXAMPLE 
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Bars 

Likes 

Sells 

Drinkers 

Beers 
addr 

license 

name 

Frequents 

name manf 

addr name 

RELATIONSHIP SET 

•  The current “value” of an entity set is the set of entities that belong to it. 

e.g. the set of all bars in our database.  
 

•  The “value” of a relationship is a relationship set, a set of tuples with one component 
for each related entity set. 

 

Formally: 

•  An n-ary relationship set R relates n entity sets E1, …, En; where each relationship in R 
involves E1, …, En. 
•  Same entity set could participate in different relationship sets, or different “roles” in same set. 
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EXAMPLE 

•  For the relationship Sells, we might have a relationship set like: 
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Bar Beer 

Joe’s Bar Canadian 

Joe’s Bar Stella 

Joe’s Bar Miller 

Tammy’s Bar Canadian 

Tammy’s Bar Corona 

MULTI-WAY RELATIONSHIPS 

• Sometimes, we need a relationship that connects more than two entity sets. 

• Suppose that Drinkers will only drink certain Beers at certain Bars.  

• Our three binary relationships Likes, Sells, and Frequents do not allow us to 
make this distinction.  

• But a 3-way relationship would. 
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EXAMPLE 
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Bars addr 

license 

name 

Preferences 

Beers 

name manf 
Drinkers 

addr name 

A TYPICAL RELATIONSHIP SET 
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Bar Drinker Beer 

Joe’s Bar Jenna Canadian 

Joe’s Bar Abdi Stella 

Joe’s Bar James Miller 

Tammy’s Bar Jenna Canadian 

Tammy’s Bar Abdi Corona 

Joe’s Bar Abdi Bud 

Tammy’s Bar James Bud 

Tammy’s Bar James Sleemans 

MANY-MANY RELATIONSHIP 

•  Focus: binary relationships 

• e.g.  Sells between Bars and Beers  

•  In a many-many relationship, an entity of either set can be connected to many 
entities of the other set.  

• e.g.  a bar sells many beers;  a beer is sold by many bars. 
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MANY-MANY ILLUSTRATED 

16 Note: each line is an instance of the binary relationship! 
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MANY-ONE RELATIONSHIPS 

• Some binary relationships are many-one from one entity set to another. 

•  Each entity of the first set is connected to at most one entity of the second set.  

• But an entity of the second set can be connected to zero, one, or many entities 
of the first set.  
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MANY-ONE ILLUSTRATED 

18 (Partial) Function on entity set. 

Bars 

Drinkers 

Beers 

EXAMPLE 

• Favourite, from Drinkers to Beers is many-to-one 

• A drinker has at most one favourite beer. 

• A beer can be the favourite of any number of drinkers (0 included). 
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Drinkers Beers 

ONE-ONE RELATIONSHIP 

•  Each entity of either entity set is related to (at most) one entity of the other 
set. 

• e.g. Relationship Best-Seller between entity-sets Manufacturers and 
Beers.  
•  A beer is the best seller for {0|1} manufacturers, and no manufacturer can have 

more than one best-seller (assume no ties).  
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Manfs Beers 

Manfs is an entity in 
this example 
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REPRESENTING “MULTIPLICITY” 

• A many-one relationship is depicted by an arrow entering (at most) “one” 
side. 

• A one-one relationship is depicted by an arrow entering both entity sets. 
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Notation: 

•  Rounded (open arrow) = “exactly one” 
•  i.e. each entity of the first set is related to exactly one 

entity of the target set.  

 

EXAMPLE: MANY-ONE RELATIONSHIP 
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Likes 

Beers Drinkers 

Favourite 

Notice that two 
relationships connect 
the same entity-sets, 
but are different! 

EXAMPLE: MANY-ONE RELATIONSHIP 
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Likes 

Beers Drinkers 

Favourite 

Rounded (open) 
arrow = total function 

on Drinkers 

EXAMPLE: ONE-ONE RELATIONSHIP 

• Consider Best-Seller between Manfs and Beers. 

• Some Beers are not the best-seller of any manufacturer.  

• But a Beer manufacturer has to have a best-seller. 
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Best- 
Seller Beers Drinkers 
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IN THE E-R DIAGRAM 
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Best- 
Seller Beers Manfs 

A beer is the best-
seller for 0 or 1 
manufacturer. 

A manufacturer has 
exactly one best 

beer. 


