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Entity-Relationship Model 

(E-R Model)

ZIM 9.10
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Zim is

a complete framework to develop and run 
professional and mission critical applications by
tightly integrating a lean relational database, a 

powerful Fourth Generation Language, an integrated 
development tool, the integration with outside world 

and client user interfaces.

What is Zim?
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The Relational Model was presented by
Codd and Date and is based on the

customer point of view:

“How the user sees the data”.

Customers Table

Code Name Address Company City Credit

0101 John Voight 1280 Riverside Dr ACME Inc New York 1000

0102 Mark Stuart 320 Colonnade Av B & D Ltd Boston 1200

0110 Phyllis Morris 25 Fifth Avenue Mackormik Ottawa 1000

0105 Mark Knut 111 Main Street CocaCo Inc Chicago 850

The Relational Model Basics

- Tables or Entity Sets -
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Code Name Address Company City Credit

0101 John Voight 1280 Riverside Dr ACME Inc New York 1000

0102 Mark Stuart 320 Colonnade Av B & D Ltd Boston 1200

0110 Phyllis Morris 25 Fifth Avenue Mackormik Ottawa 1000

0105 Mark Knut 111 Main Street CocaCo Inc Chicago 850

Customers

Table Characteristics

• Has a name (Customers);

• One or more columns or fields (Code, 
Name, etc;

• Zero or more rows (Records);

• Primary (Unique) key (Code);

• The position of a row in a table is not 
relevant.
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In the Real World…

Employees work for Departments

Employees Live in Cities

Employees Work in Projects

Departments are managed by Managers

Departments are located in Buildings 

Departments are grouped in Divisions 

…tables are always associated to each other via 
some specific relationship condition. 
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Relationship Types

1:10:1

1:10:M

0:M0:M

An employee is assigned to one workstation and 
one workstation may have been assigned to one employee

An employee works for one department and 
in one department may work zero or more employees

An employee works on one or more projects and
one project may have zero or more employees working on it

EMPLOYEES WORKSTATIONS

11

One-to-one

EMPLOYEES DEPARTMENTS
1M

One-to-many
or

Many-to-one

EMPLOYEES PROJECTS
MM

Many-to-many



7

Employees

A row in table Employees is 
related to a row in table

Departments when the value of 
Employees in DeptCode matches 

one value of the column
DeptCode in Departments.

Departments

Primary Key 

Foreign Key

Relating Two Tables
One-to-Many Relationships

Primary Key 
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Relating Two Tables
One-to-Many Relationships

EMPLOYEES

EmpNum

Salary

DeptCode

CityCode

HireDate

MonthlySalary

DEPARTMENTS

DeptCode

Name

BudGet

Expenses

MrgCode

Works_For 

Manages
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This relationship type may occur in Nature but its 
appearance in a database may be a result of a 
simplification or a modelling error.

For all purposes, One-to-One relationships are treated 
as One-to-Many.

One example is a Country with its capital name.

Relating Two Tables
One-to-One Relationships
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WORK_INEmployees Departments

In Zim, to list all employees working in all departments:

LIST ALL Employees WORK_IN Departments

in SQL: 

SELECT * FROM Employees, Departments WHERE \

Departments.DeptCode = Employees.DeptCode

The relationship Work_In is represented by the expression  

Departments.DeptCode = Employees.DeptCode

Joining Tables
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List all Employees Live_In Cities   \

Work_In Departments          \

Where Cities.Population > 1500000

Employees Live_In
0:M 1:1

Work_In
0:M 1:1

Cities

Primary Key: CityCode

Departments

Primary Key: DeptCode

Using the Relationships
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These relationships are a combination of tables and a data 
relationship or a relationship with fields (that is, another 
table).

The relationship condition is:

Employees.EmpNum = AssignedTo.EmpNum and \

AssignedTo.ProjCode = Projects.ProjCode

0:M 0:M
AssignedTo

EmpNum

ProjCode

Employees

Primary Key: EmpNum

Projects

Primary Key: ProjCode

The Primary Key in a Data Relationship
is the concatenation of both 

Foreign Keys (EmpNum and ProjCode) 
plus some other fields like a date, etc.

Many-to-Many Relationships
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List the number, name, salaries and project name 
of all employees that work in one or more projects

Employees Live_In0:M 1:1

Work_In
0:M

1:1

Cities

Departments

Assigned_to Projects
0:M 0:M

List the employee name, city name, project name 
and department name for all employees working in 
one or more projects

Tests
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Roles

Employees Emps Personnel= =

Roles can be used as synonyms of Entity sets or 
Relationships

List all Employees

List all Emps

List all Personnel
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Employees Managers=

Managers

Employees

Manages1:1

1:M

Roles

Roles can be used as synonyms for Entity Sets or 
Relationships with fields in reflexive relationships

Managers are Employees but their EmpType are “M” and 
“E”, i. e., Managers is a Role with the Role Condition

EmpType = “M”



16

Employees

Marketing SalesRandD

DeptType = ‘M’ DeptType = ‘R’ DeptType = ‘S’

List all Employees

List all Marketing Find all RandD Change all Sales ...

Roles

By inference, Roles defines subtypes of entity sets 
or data relationships.
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Entity-Relationship Model 

(E-R Model)

ZIM 9.10


