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Representing Keys in the E/R Model
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Design Principles

• Faithfulness

➢Entity sets and their attributes should reflect reality. 
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• Avoiding Redundancy

➢We should be careful to say everything once only.
• Need extra space

• Update-anomaly may happen(ex: change relationship but not attribute)

• Choosing the Right Relationships

➢Adding to our design every possible relationship is not often a good idea. 

➢It can lead to redundancy, update anomalies, and deletion anomalies, 
where the connected pairs or sets of entities for one relationship can be 
deduced from one or more other relationships.
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• Simplicity counts

➢Avoid introducing more elements into your design than is absolutely 
necessary.

• Picking the Right kind of element
➢In general, an attribute is simpler to implement than either an entity set or a 

relationship.

➢However, making everything an attribute will usually get us into trouble.
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Example
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• Weak Entities

• A weak entity is an entity that

• Is existence-dependent and

• Has a primary key that is partially or totally derived from the parent entity in the relationship.

• The existence of a weak entity is indicated by a double rectangle. 

• The weak entity inherits all or part of its primary key from its strong counterpart.

Weak entity 
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From E/R diagrams to Relational designs
1. Turn each entity set into a relation with the same set of attributes



3. Strong entity set with composite attributes

• In the relational model, a strong entity set with

any number of composite attributes will require only one table.

• During conversion, only the simple attributes of composite at
tributes are considered, not the composite attribute itself

https://www.gatevidyalay.com/er-diagrams-to-tables/15

From E/R diagrams to Relational designs



• 4. For Strong Entity Set With Multi-Valued Attributes

In relational model, a strong entity set with any number of
multivalued attributes will require two tables.

• All simple attributes will be stored in a single table with a
primary key.

• Another table will contain the primary key and all attributes with
multiple values.
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From E/R diagrams to Relational designs
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Combining relations : one to many

Add to the relation

Here, two tables will be required : -studios  - Movies  

Movies:

many

1

salary

-No new table for relation
- We modify many side(1 to many) table
- We add 

- Attribute from relation(contracts)
- Primary key of 1 side
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Here, two tables will be required. Either combine ‘R’ with ‘A’ or ‘B’

Way-01:

1.student ( a1 , a2 ,a3, …,  b1 )
2.Birth ( b1 , b2, b3,…. )

Way-02:

1.student ( a1 , a2, a3, …. )
2.Birth ( a1 , b1 , b2, b3, …. )

Combining relations : one to one

There's no need for a new table. Only the primary key of 
one entity should be added to another



Combining relations : many to many

• Here, three tables will be required:
✓Student(a1,a2,a3,….)

✓Course(c1,c2,c3,…)

✓Enrolled(a1,c1,…)
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Create a new table for the relation
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Weak entity set always appears in association with identifying relationship with total participation constraint.

• Create a new table
• Put the owner’s primary key in this table
• Combination of the owner and weak entity ‘s primary key is new primary key in this table

Weak entity 
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This concept is used in relational databases for an attribute that is 
the primary key of another table and is used to create a link between that table 
and the table in which it also appears as an attribute.

Foreign key (Also known as FK)

https://www.visual-paradigm.com/guide/data-modeling/what-is-entity-relationship-diagram/

A foreign key is a reference to a
primary key in a table.

Note that foreign keys need not
be unique. Multiple records can
share the same values.
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Unified modeling diagram

• Modeling: Describing a software system at a high level of abstraction

• UML offers much the same capabilities as the E/R model, with the exception of multiway relationships. 

• Here you can see different terminology that is used by E/R and UML.  
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• A class diagram depicts classes and their relationships

• Provide a conceptual model of the system in terms of entities and their relationships

Class diagram
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• Sets of objects, with attributes (state ) and methods (behavior ).

• Each class is represented by a rectangle subdivided into three 
compartments
➢ Name
➢ Attributes
➢ Operations

• Attributes have types.

• PK indicates an attribute in the object’s primary key (optional).

• Methods have declarations: arguments (if any) and return type.

UML Classes
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Associations
• A binary relationship between classes is called an association.

• No multiway relationship (it is broken into binary relationships)

• The association is a set of pairs of objects, one from each of the classes it connects.
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Example
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Self- Associations
An association can have both ends at the same class
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• There are two kinds of Relationships
➢Generalization (parent-child relationship)

➢Association (student enrolls in the course)

• Associations can be further classified as
➢Aggregation

➢Composition

Subclasses in UML
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• Subclasses are presented by rectangles, like any class.

• We assume a sub-class inherits the properties(attributes and 
associations) from its superclass.

Subclasses in UML


