
ER & Relational: 
Digging Deeper

R &G - Chapters 2 & 3

Databases Model the Real World

ÅñData Modelò allows us to translate real world 
things into structures computers can store

ÅMany models: Relational, E -R, O-O, Network, 
Hierarchical, etc.

ÅRelational

ïRows & Columns

ïKeys & Foreign Keys to link Relations

sid name login age gpa

53666 Jones jones@cs 18 3.4

53688 Smith smith@eecs 18 3.2

53650 Smith smith@math 19 3.8

sid cid grade

53666 Carnatic101 C

53666 Reggae203 B

53650 Topology112 A
53666 History105 B

Enrolled
Students

Aggregation

Used to model a 
relationship 
involving a 
relationship set.

Allows us to treat a 
relationship set   
as an entity set
for purposes of 
participation in 
(other) 
relationships.

Aggregation vs. ternary relationship ?
×Monitors is a distinct relationship, with a 
descriptive attribute.
× Also, can say that each sponsorship is 
monitored by at most one employee.
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Conceptual Design Using the ER Model

ÅER modeling can get tricky!

ÅDesign choices:

ïShould a concept be modeled as an entity or an attribute ?

ïShould a concept be modeled as an entity or a relationship ?

ïIdentifying relationships: Binary or ternary? Aggregation?

ÅNote constraints of the ER Model:

ïA lot of data semantics can (and should) be captured.

ïBut some constraints cannot be captured in ER diagrams.

ÅWeôll refine things in our logical (relational) design

Entity vs. Attribute

ÅShould address be an attribute of Employees 
or an entity (related to Employees)?

ÅDepends upon how we want to use address 
information, and the semantics of the data:

ÅIf we have several addresses per employee, 
address must be an entity (since attributes 
cannot be set-valued). 

ÅIf the structure (city, street, etc.) is important, 
address must be modeled as an entity (since 
attribute values are atomic). 

Entity vs. Attribute (Cont.)

Å Works_In2 does not     

allow an employee to   
work in a department       
for two or more periods.

Å Similar to the problem   of 
wanting to record several 
addresses for an 

employee:  we want to 
record several values of 
the descriptive attributes 
for each instance of this 
relationship.  
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Entity vs. Relationship

OK as long as a 
manager gets a 
separate 
discretionary 
budget (dbudget) 
for each dept.

What if managerôs 
dbudget covers all 
managed depts?

(can repeat value, 
but such 
redundancy is 
problematic)
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Now you try it

Try this at home - Courses database:

ÅCourses, Students, Teachers

ÅCourses have ids, titles, credits, é

ÅCourses have multiple sections that have time/ rm
and exactly one teacher

ÅMust track studentsô course schedules and transcripts 
including grades, semester taken, etc.

ÅMust track which classes a professor has taught

ÅDatabase should work over multiple semesters

These things get pretty hairy!

ÅMany E -R diagrams cover entire walls!

ÅA modest example:

A Cadastral E-R Diagram

cadastral: showing or recording property boundaries, subdivision lines, 
buildings, and related details 

Source:US Dept. Interior Bureau of Land Management,
Federal Geographic Data Committee Cadastral Subcommittee 

http://www.fairview-industries.com/standardmodule/cad-erd.htm

Converting ER to Relational 

ÅFairly analogous structure

ÅBut many simple concepts in ER are subtle to 

specify in relations

Logical DB Design: ER to Relational

ÅEntity sets to tables.

CREATE TABLE Employees 
(ssn CHAR(11),

name CHAR(20),
lot  INTEGER,
PRIMARY KEY  (ssn) )

Employees

ssn
name

lot

ssn name lot

123-22-3666 Attishoo 48

231-31-5368 Smiley 22

131-24-3650 Smethurst 35


