This is an attempt to explain:
1. Cardinality

2. Weak entity 

CARDINALITY: (I am using the examples from Text pp. 207)

The Tiny College Example:

1. A professor is not required at all times to teach classes and one professor can teach up to three classes.

i.e., the professor can teach 0,1,2,3 classes

2. A Class can have only one professor and there must be at least one professor for a class to be held

i.e., the class must have 1 and only 1 professor

The above is represented in the following way (see figure1.1):



Figure1.1

(Note: All variables M, N, P etc. in the above notation can imply any arbitrary number between zero and infinity)

One can understand and remember the above in a way such that if you see the two entities independently for e.g. figure1.2, we say 1 record of the entity professor is related minimum of 0 records and maximum of 3 records of the other entity (class)


Figure1.2





Figure1.3
Or as in figure1.3, we say many records of the entity class are related to a minimum of 1 and a maximum of 1 record of the other entity (professor)

Try the same thing yourself for the student to class relationship described as follows

1. A student limited to a maximum of 6 classes that he can take, and he must take at least one class to be enrolled for the semester

2. A class has a maximum capacity of 35 and may contain no students at all

The answer is on pp207. I have also added a brief explanation at the end of the discussion. Do read through pages 207-209 and see if you can get a hold on the concept now.  

WEAK ENTITY:

Existence Dependency is when one entity’s existence depends on one or more entities. Taking the COURSE, CLASS relationship given in the text. “A COURSE generates a CLASS”. For e.g. the COURSE 90-728 needs to exist on the university database for the fall 90-728 CLASS to be offered, i.e. a record in CLASS is dependent on the existence of a corresponding record in COURSE. 

A COURSE can be offered in several CLASSes or may not be offered at all, but a CLASS constitutes a specific offering of the COURSE. The COURSE is a mandatory entity in the above relationship. 

The CLASS may be optional (if it is not offered each semester the CLASS entity need not exist see fig2.1)





Figure2.1

or may be mandatory (if a course has to be offered each semester see fig2.2)


Figure2.2

In the later case if we create a new COURSE entity there is a need to create a new CLASS entity. While in it is not required in the case when CLASS is optional in the relationship.

These constraints are business rules and impose data integrity constraint on the DBMS. These kinds of constraints are usually imposed by the DBMS using the foreign key rules.

Keeping the above in mind lets explore weak entities

An ENTITY is defined as a WEAK ENTITY if  
1. It is Existence dependent

As explained earlier, it cannot exist without one or more of the entities with which it has a relationship. Note that this is usually a business rule and is not dependent on the database designer. Like DEPENDENT records don’t exist if the related EMPLOYEE’s records no longer exist (see fig3.1), or the CLASS offerings does not exist if the corresponding COURSE is removed.






Figure3.1

2. Its primary key is partially or totally derived from the parent entity in the relationship

This is a choice made by the database designer for in the case of the EMPLOYEE it is essential that DEPENDENT entities related to the EMPLOYEE entity be removed as soon as the employee is removed from the database. So, the designer usually uses the DependentID# along with the foreign key EmployeeID#@ as the primary keys of the DEPENDENT table. In this case the DEPENDENT table becomes a WEAK ENTITY as the primary key for DEPENDENT is partially derived from the parent entity EMPLOYEE in the relationship.

In the case of the CLASS, COURSE relationship, the DBMS may be a need for flexibility such that the current CLASSes need not be immediately removed as the course is removed from the database. Or in the case of a SALE record, the record may need to exist even after the SALESMAN leaves the organization, or in the case of a CLIENT being accepted only if he submits an APPLICATION, the CLIENT record needs to exist even after the APPLICATION records are deleted.

Therefore an ENTITY can be existence dependent, whether or not it is defined to be weak.

It would be a good idea to read through the text from pp. 210 to 215. 

The solution for the STUDENT CLASS relationship:


Looking at the left hand side (LHS) of the relationship: Many students can be enrolled in at most (or max.) 6 classes and at least (or min.). The same for RHS: Many classes can have at most (or max.) 35 students and no or 0 (min.) students at all.

Please go through section 4.4 pp 226 – 233 before you start designing an E-R diagram. 

Good Luck with your homework assignment. Please feel free to contact Dr Johnson or any of the TAs for further clarifications.

PROFESSOR





CLASS





teaches





(0,3)





(0,3)





M





1





1





(1,1)





PROFESSOR





(1,1)





M





CLASS





(1,1)





1





M





(0,N)





contains





CLASS





COURSE





(1,1)





1





M





(1,N)





contains





CLASS





COURSE





(1,1)





1





M





(0,N)





has





DEPENDENT





EMPLOYEE





(0,35)





N





M





(1,6)





enrolls in





CLASS





STUDENT








