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You may have some difficulty in deciding on some of 
these relationships. i.e., a Borrower can borrow many 
books, but can the same book be borrowed by several 
people?  
 
The answer depends entirely on whether you are storing 
data about who has the book out currently, or which 
borrowers have had the same book out during the last 
year, say.

 
 
 
Types of relationship 
A relational database consists of a number of tables which are related in some way. 
Tables (and the entities they represent) can be related in any one of three ways: 
 

one - to - one 
one - to - many 
many - to - many 

 
Examples: 

A blind person may have a guide dog, which is exclusively theirs. This is an 
example of a one-to-one relationship. 
 
A hospital ward may have many patients, but a patient is assigned lo only one 
ward. This is an example of a one-to-many relationship. 
 
A film may have many stars, and each of the stars may act in more than one film. 
This is an example of a many-to-many relationship. 
 

Ql: What is the relationship between the following: 
 

a (a)   Student and Personal Tutor  
b (b)   Stock Item and Supplier  
c (c)   CD and Song  
d (d)   Vehicle and Tax Disc  
e (e)    Borrower and Book  

              (in a library system) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Data Modelling: 2  Relationships 
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PERSON GUIDE DOG 

WARD PATIENT 

FILM STAR 

One-to-one 

One-to-many 

Many-to-many 

Once again there may be some argument about these relationships. 
Can a pet have more than one owner?  
      For the purposes of a vet's database, probably not.  
A racehorse, on the other hand, is such a valuable animal that it is 
quite common for several people to have 'shares' in the horse. 

When you design a database, it is essential that you clarify such issues with the user so 
that the relationship between entities is correctly defined. 
 
Entity-relationship (E-R) diagrams 
An entity-relationship diagram illustrates the entities and their relationships for a specific 
system. The three types of relationship are illustrated below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Note that a one-to-many relationship does not necessarily imply that every ward, for 
example, has many patients merely that is possible that at least one ward has more than 
one patient. It is possible that some wards have no patients at all. 
 

 
 
 
 
 
 
 
 
 
When you are designing a database, it can often be quite hard to decide what is an entity 
and what is an attribute. 

Is pet an attribute of owner, or is owner an attribute of pet?? Or is neither the case, 
since both are entities in their own right? The latter statement is probably the 
correct interpretation of the real world situation. 

 

Q2: Draw entity relationship diagrams to illustrate the relationships between 
  (a) Product and Component 
  (b) Home-owner and Main Residence 
  (c) Pet-owner and Pet 
  (d) Racehorse owner and Racehorse 
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Drawing the conceptual model 
When you start designing a database system, the first thing to do is to identify all the 
entities involved (no easy task, as we have seen), and then to list the relationship pairs 
between these entities.  
 
Once this has been done an entity- relationship diagram can be drawn for the whole 
system. This is a 'conceptual model' of the system because it says nothing about how the 
database will actually be implemented or exactly what will go in which table. This is 
done at a later stage. 
 
We'll look at an example (over page). 

Q3: (a) On any given date, many customer orders are received. Is Order-Date an entity, or an 
attribute of Order? 

  Answer: ______ 
Reason: ______________________________________ 

 
      (b)    In a database system used by a car dealer, Car is one entity, and it has a primary key 

registration_number. 
           Is manufacturer an attribute of car, or is it an entity? 
  Answer: _____ 
  Reason: ______________________________________ 
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Example Entity-Relationship Model 
A school wishes to develop a database system to hold details of staff, students, courses, 
students' results, and classes. 
Relationships are complex: for example  

• student Charlotte Bellamy is in class Lower 6B, studying courses A-Level 
Maths, A Level Physics, A Level Computing and GCSE General Studies.  

• Each of her courses is taught by two members of staff.  
• There are several 'blocks' for each subject, each identified by its own 

course code.  
• Each class has a form teacher who takes the register in the morning. For 

example A Level Maths Year I Block Y has a course code ALMATHS1Y. 
 
We can identify the following relationships: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On further perusal you might come to the conclusion that Form teacher is the same 
entity as Staff, so that the last relationship can be redrawn as 
 
 
 
 
 
Now these relationships can be combined into one diagram to give the entity relationship 
diagram for the whole database: 
 
 
 
 
 
 
 
 
 

staff course 

student course 

student result 

class student 

class Form teacher 

class staff 

staff course student result 

class 
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order 

customer 

item 

receives 
sends 

Is for 

If you think about the conceptual model further, it may occur to you that perhaps there is 
another entity involved here, namely Subject, since students will need to have results 
recorded for different subjects rather than for courses. 
As you can see, database design is a complex business with generally, no clear cut 'right 
answer'. 

 
 
Another Example 
Here is another example: In a mail order system, a customer may place an order for 
several items. Over a period of time the same customer may place several orders. Draw 
an E_R diagram to represent this situation. 
 
 
step1.    Find all the relationship pairs. 
 
 
 
 
 
 
 
 
 
step 2.    Draw the E-R diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Notice that in the above diagram, the relationships are labelled 'sends', 'receives', 'is for'.  
Labelling the relationships in this way is helpful in arriving at the correct relationship 
between two entities. 

customer order 

order item 

customer item 

Q4: What is the relationship between Course and Subject?   
 

Between Student and Subject? 
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Exercises 
1.      (a) Define all the relationship pairs and then draw the entity relationship diagram 

for a library database. The entities to be considered are Book, Borrower and 
Loan. 

 
Historical records of loans are not kept; once a book has been returned to the 
library, the Loan record is deleted from the Loans File.                 (6 marks) 

 
(b) Use standard notation to define the 3 tables, showing several attributes for each 

table. Identify the primary key of each table by underlining it. 
 

n.b.  Standard notation: TABLENAME(keyfield, attribute1, attribute2, etc) 
(6 marks) 

 
 
2.     The data requirements for a hospital in-patient system are defined as follows:  

A hospital is organised into a number of wards. Each ward has a ward number and 
a name recorded, along with a number of beds in that ward. Each ward is staffed by 
nurses. Nurses have their staff number and name recorded, and are assigned to a 
single ward. 
 
Each patient in the hospital has a patient identification number, and their name, 
address, and date of birth are recorded. 

 
Each patient is under the care of a single consultant and is assigned to a single 
ward. Each consultant is responsible for a number of patients. Consultants have 
their staff number, name and specialism recorded. 

 
(a)   In database modelling, what is: 

(i)    an attribute; 
(ii)   a relationship?                       (2 marks) 

 
(b) State four entities for the hospital in-patient system and suggest an identifier 

for each of these entities. 
Describe three relationships that can be inferred from these data 
requirements.                         (11 marks) 

 
(c) A relational database is to be used. Describe tables for two of the entities for 

which you have described a relationship.                                  (7 marks) 
 

 
 
 


