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PARTICIPATION CONSTRAINT 

• Does every student have to take a course? 

•  If so, this is a participation constraint: the participation of Students in 
Enrolled is said to be total (vs. partial).  

•  Every SID value in Students table must appear in a row of the Enrolled 
table (with a non-null SID value!)  
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Textbook Notation: total participation represented 
by a thick (bolded) line originating from entity 

EXAMPLE: MANY-ONE RELATIONSHIP 
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Likes 

Beers Drinkers 

Favourite 

Participation of this 
entity is partial. 

Note: Two relationships 
connect the same entity 
sets, but are different. 

EXAMPLE: MANY-ONE RELATIONSHIP 
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Likes 

Beers Drinkers 

Favourite 

Participation of this 
entity is total. 

Rounded (open) Arrow 
= total function 

ALTERNATE/TEXTBOOK NOTATION 
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Likes 

Beers Drinkers 

Favourite 

Participation of this 
entity is total. 
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NOTATION 
• Be consistent with your notation! You cannot interchange them!  
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Beers Drinkers Favourite 

Beers Drinkers Favourite 

Textbook 

Slides 

KEY CONSTRAINTS 

• Many-Many: “An employee can work in many departments, and a department 
can have many employees.” 

• One-Many: “A department has at most one manager, and employees can 
manage many departments.” 

31 

Dept. Employees 

WorksIn 

Manages 

PARTICIPATION CONSTRAINTS 
• Does every department have a manager?  

•  If yes, then then every department must appear in the manages relation: 
total participation vs. partial participation.  
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Dept. Employees Manages 

Total participation (all) 
Key constraint (at most one) 
 

[textbook] 
  [slides]   

 

Total participation and key constraints 
(all and exactly one) 

ATTRIBUTES ON RELATIONSHIPS 

•  In certain instances, it is useful to attach an attribute to a relationship. 

•  Think of this attribute as a property of tuples in the relationship set.  
•  i.e. a type of connector/bridge between entity sets to satisfy an entity. 

•  Let’s see an example! 
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EXAMPLE 

• Bars sells Beers; Beers have a price; Bars have a price. 
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Bars 

price 

Sells Beers 

EXAMPLE 
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Bars 

price 

Sells Beers 

Explanation: 

Price is a function of both the Bar and the Beer, not of one alone. 
e.g. “The price of Miller beer at Joe’s bar.” 

 

EQUIVALENT DIAGRAMS 
i.e. without attributes on relationships 

• Create an entity set representing values of the attribute (entity). 

• Make that entity set participate in the relationship. 

•  Let’s see an example! 
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EXAMPLE 
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Notation: 

Arrow from multi-way 
relationship = “all other entity 
sets together determine a 
unique one of these”. 
 

Bars 

price 

Sells 

Beers 

Prices 
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ROLES 

• Sometimes an entity set appears more than once in a relationship. 

•  Label the edges between the relationship and entity set with names called 
roles. 
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EXAMPLE 
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Married 

Drinkers 

husband wife 
Husband Wife 

John Elizabeth 

Warren Alice 

… … 

Relationship Set 

EXAMPLE 
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Buddies 

Drinkers 

1 2 
Buddy1 Buddy2 

Mike Joe 

Liz Lisa 

Jenny Peter 

Courtney Moe 

… … 

Relationship Set 

SUBCLASSES 

• Subclass = special case = more properties 

e.g. Ales are a kind of beer. 

• Not ever beer is an ale, but some are. 

•  Let us suppose that in addition to all the properties (attributes and 
relationships) of beers also have the attribute colour. 
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SUBCLASSES IN E/R DIAGRAMS  

•  ISA triangles indicate the subclass relationship. 

• Point to the superclass. 

• Reasons for using ISA: 

•  To add descriptive attributes specific to a subclass. 

•  To identify entities that participate in a relationship. 
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EXAMPLE 
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Ales 

Colour 

Beers 

Name Manf 

Note: 

Assume subclasses form a tree. 
 

ISA 

ISA (“IS A”) HIERARCHIES 

• As in C++, or other PLs, attributes are inherited. 

•  If we declare A ISA B, every A entity is also considered 
to be a B entity. 
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Contract_Emps 

ssn 

Employees 

lot 

hourly_wages 
ISA 

Hourly_Emps 

contractid 

hours_worked 

name 

• Overlap constraints: Can two sub-classes contain the same entity? 

e.g. Can Mike be an Hourly_Emps as well as a Contract_Emps entity? 

• Covering constraints: Does every Employees entity have to be an Hourly_Emps 
or a Contract_Emps entity? 

ISA (“IS A”) HIERARCHIES 

• Reasons for using ISA: 

•  To add descriptive attributes specific to a subclass. 

•  To identify entities that participate in a relationship. 
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Contract_Emps 

sin 

Employees 

lot 

hourly_wages 
ISA 

Hourly_Emps 

contractid 

hours_worked 

name 
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AGGREGATION 

• Used when we have to model a 
relationship involving (entity sets and) 
a relationship set.  

• Aggregation allows us to treat a 
relationship set as an entity set for the 
purposes of participation in (other) 
relationships. 
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budget did pid 

started_on 

pbudget 
dname 

until 

Departments Projects Sponsors 

Employees 

Monitors 

lot 
name 

sin 

since 

KEYS 

• A key is a set of attributes for one entity set such that no two entities in this set 
agree on all the attributes of the key. 

•  It is allowed for two entities to agree on some, but not all, of the key attributes. 

• We must designate a key for every entity set. 

•  This is identified by underlining the key attribute(s). 
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EXAMPLE: MULTI-ATTRIBUTE KEY 
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Courses 

number room dept hours 

Note: 

hours and room could also serve as a key, but we must select 
only one primary key (compound in this case). 
 


