CSE3180 Principles of DataBase Systems

Some Terminology

These notes will introduce you to or reinforce your understanding of many of the regularly used terms in database data modelling.  They are not intended to the ‘total set’ and you will come across other terms.

Entity types or Entities : A group of objects with the same properties, which are identified by the organisation as having an independent existence (for example sales, people, purchases, newspapers, owners .…)

Entity Occurrence : A uniquely identifiable object of an entity type (and that means a set of data which supports or in a member of an entity type).

Relationship Type : This refers to a set of associations between one or more participating entity types.( as an example a car owner ‘OWNS’ a car, or conversely,  a car ‘IS OWNED BY’  a person.

Relationship Occurrence : A uniquely identifiable association which includes one occurrence from each participating entity type. As an example, in the Relationship Type there are 2 Entity types – Person and  Car.  If there is a person record, there must be a corresponding car record (or records). And if there is a car record there must be a person record.

Degree of Relationship Type : The entities involved in a particular relationship type are known as participants. The number of participants is known as the degree of that relationship.   The degree refers to the number of entity types involved in a relationship. 

A unary relationship  is one where there is an internal relationship – such as in the case of  a Personnel Data entity where some of the Personnel data occurrences indicate that in addition to being an employee for instance, the person is also a Supervisor, or Manager …

A relationship of degree 2 is one where 2 relationships  are participants – this does not mean that the database only reflects 2 relationships, but that the design indicates that two entity types are associated for some of the user requirements (for instance personnel and salary relationships). This is a binary relationship.

A relationship of degree 3 is called ternary, and indicates in the Chen E-R modelling standard, 3 or more entity types can be participants. 

Another modelling notation, UML – Unified Modelling Language, uses the term Quaternary where 4 or more participants take place in a relationship. (there are some notes on UML at the end of these notes).

Attribute Terms
Attributes : This is formally known as a property of an entity or a relationship type.  As an example a Person entity could have properties of  name, Identification, address, date of birth ……

Attribute Domain : A domain defines or controls the set of values from which each attribute may hold. In some cases of course it may not be possible to have a domain for each attribute – but in many instances it is.

A Simple Attribute :  This is composed of a single component, and cannot be subdivided.  The term ‘atomic value’ is normally used . This is the best way in which to hold data.

A Composite Attribute : This is an attribute which contains multiple components, each of which has an independent existence.  Probably the best example is an attribute which holds ‘Address’ – made up of Street/Road Number, Street/Road Name, Suburb, Country, Post Code. They require special; processing in order to be subdivided into their ‘lower level’ or atomic values. Generally it is best to avoid their complexity if possible.

A Single Valued Attribute : This is an attribute which holds a single value for each occurrence of an entity type – most attributes are single valued. 

A Multi-Valued Attribute : There are some attributes which have multiple values for each entity occurrence a typical cases is that of multiple telephone numbers, or email addresses, or Web site URL’s for a Company or Branch. This is also known as a ‘multi-valued dependency’. 

A Derived Attribute :  This refers to a ‘virtual’ value which is normally calculated. It is not one of the Entity properties. A good example is the product of the number of an individual item bought by a customer going through a check out, and the corresponding item price (which should result in the ‘cost’ to the customer of that item. Another one would be the count of the number of students who achieve, HD, D, C, P and N  results for their degree units.

Keys  (or terms relating to Keys).

Candidate Key :  This is the minimum number of attributes whose value uniquely identify, and segregate, each entity occurrence.  The candidate must hold values which are unique (not repeating) for each entity occurrence, which is the same as saying ‘each row’ in a physical table. 

Another constraint is that a candidate key must nor ever contain a null value.

The term ‘Candidate’ means that the attribute being examined could be the Primary Key.

Primary Key : It is likely that an entity set may have more than one Candidate Key.  The Primary Key however is that candidate key which is selected to uniquely identify each occurrence of an entity type (or each row in a physical table).  It is possible that there could be contenders as in the case of a Personnel system for a Company where each person has a specific Identity Code, and also has for instance a Medicare Account number.  Which is the better selection as the Primary Key ?

Other considerations are the attribute length (as there will be a Foreign key somewhere and the number of bytes could be important, the number of attributes needed to form and support the Primary Key, and of course the continued uniqueness of the attribute value(s).

Composite Key : This is a candidate key which consists of two or more attributes, and you have an example in the lecture on Conceptual Design – where 4 attributes were needed to form the Primary Key.

Strong and Weak Entities

Entity types can be strong or weak.  
A strong entity type is one which is not dependent on some other entity type.

For instance an entity type Personnel, would hold many entity occurrences (values), and each occurrence would be uniquely identified by the primary key attribute of the entity type.  Each ‘Personnel’ occurrence would be identified by a Staff_Identity  attribute.

A weak entity type is dependent on the existence of another entity type. Typically a weak entity occurrence cannot be identified using only the attributes of the entity. In all probability, the weak entity has no attribute as a primary key – the primary key is a surrogate (substitute) key and is artificially apply to each entity occurrence. 

Read this example :

Assume that a database is being constructed to reflect intending property buyers (also known as clients). Invariably such persons have preferences – 3 bedrooms, brick, rent or purchase limits, location, garage …..

The Client details would be : client number, name (first and last name), contact (phone or mobile number) and so on. This is an entity type where the Primary Key would be the client number – and so we have a strong entity.

The Preferences ( number of bedrooms, type of house, rent or sale value, cable TV etc are another set of entity occurrences, but there is no Primary Key. This is a weak entity.

How can it be used ? Each Client would need to nominate the Preferences and these would then be associated with a specific Client, and each Client is ‘responsible’ for the Preferences required. 

A active preferences is associated with a ‘real’ Client, and a Client will select a preference (or perhaps a number of preferences).   Multiple Clients may share the same preference.

