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Some aspects of ER Modelling

The objective of this paper is to alert you to some problems in the design and interpretation of an ER model. The problems are called ‘connection traps’ and there are 2 main types – the fan trap and the chasm trap.

The end result of either being unaware or ignoring these is that the physical (operational) will, in many cases, NOT return information which the query was designed to produce – and even worse, not give any indication that the result is incomplete.

The Fan trap:

This occurs when a model represents a relationship between entities, but the pathway between certain entity occurrences (data) is not clear or is ambiguous.

It generally occurs in a I:M relationship, and particularly where two or more 1:M relationships fan out from the same entity (hence the name).

Consider this example : (and notice the mandatory relationships)

   Staff



Division


Branch

This is interpreted as meaning that a Division operates one or more Branches (for instance Monash University operates more than 1 Campus) and a Division has 1 or more staff members.

A branch reports to one Division.  

Now what if the query is ‘which staff members work at what Branch’ is posed ?

What the diagram (and subsequent database) will tell us is

which staff members work at (or in) which Division

which Division has which Branches reporting to it

but not, which members (or member) work or works at which Branch (which is a pretty ordinary requirement).

If we restructure the ER diagram like this

    Division


Branch


Staff

We can now query this database with ‘which staff members work at what Branch’, and the diagram (and subsequent database) will tell us

which staff members work at which Branch

which staff members work in which Division

which particular staff member works in which Branch and Division (which is a pretty good use of Personnel data.

If you want to verify this, you could build a small model, populate it with representative data , and then run the query in Oracle or MS Access.

The Chasm trap:

This occurs in Optional relationships, where an entity occurrence may, or may not, occur.

Another way of explaining this is that the model suggests the existence of a relationship between entity types (or sets), but the pathway does not exist for certain entity occurrences (the data values do not exist).

The model illustrates the relationships which occur between 3 entity types (entities for short) – Branch (of a real Estate Agency)

Staff of a Branch

Details of a Property for Rent (or lease or Sale).

The appropriate ER model would look like this :

Branch


Staff


PropertyForRent

The interpretation of this is:

1. Each Branch (or a Single Branch) has one or more staff who oversee none (zero) or more properties for Rent. 

2. Not all staff oversee properties, and not all properties are overseen by a member of staff.

Item 1 is understandable – one member of staff may deal with Administrative duties only. This person may be responsible for say the upkeep of computer held records.

Item 2 is a little bit more hard to follow. Why would a property not be allocated to a staff member whose function is to manage properties ? It could be that the property is not officially listed, or is not is a habitable state, or is being renovated (any other suggestions ?).

There is another interesting aspect here and it is connected with the question for example ‘ At which Branch is a particular property available (or listed).’

We have not allowed for the association of a Property with a Branch. Because some staff are not associated with Properties and some Properties are not associated with Staff, we have what is known as a multiplicity relationship of 0 (zero) and this leads to an Information loss. (which is why the condition is known as a chasm gap.)

How can it be fixed or improved.

Let’s look at this arrangement:

Branch


Staff


PropertyFor Rent

Now each Property, whether associated with a Staff member or not, can be associated with a particular branch.

