
Additional ERD and Schema Exercises  

Step by Step Instruction Included. (Will not be collected) 

Part I. Identify all the entities, relationships and attributes. State the cardinality of 
the relationship in each case. If you don't think enough information is available to 
define either of these, state an assumption that makes it clear. Draw the ER 
diagram. 

Problem Statement: 

A college wants to track its departments, majors, faculty members and students. The college 
has many departments. Each department has many faculty members, but each faculty is 
affiliated with one and only one department. A department has a department name. A faculty 
member has last name, first name, highest degree earned, title and email. 

Each major has a name and description. A major is managed by only one department. Some 
departments do not offer any major, but some departments offer multiple majors.  

Each student needs to declare at least one and at most two majors (that is, first major and 
second major) at the beginning of the first year. A student has last name, first name, email, and 
class year. Additionally, each student is advised by a faculty member, but not all faculty 
members advise students. 

Step 1. List all the nouns and identify entities and attributes: 

Nouns that are not part of the database: College 
Nouns that are entities Nouns that are attributes 
Department DepartmentName 
Major Name 

Description 
Faculty LastName 

FirstName 
HighestDegree 
Title 
Email 

Student LastName 
FirstName 
Email 
ClassYear 

Other nouns/attributes: First major, second major 
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Step 2. Draw all entities and attributes. Don’t forget to add and underline primary 
keys. 
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Step 3. Identify relationships. 

Relationships How do identify each cardinality? 

Department-Faculty (“Has”) 

 One-to-Many (Many = Faculty) “Each department has many faculty members, but each faculty is 
affiliated with only one department.” 

 Minimum on Department = 1 “but each faculty is affiliated with only one department.” – this 
implies that each faculty is affiliated with at least one department. 

 Minimum on Faculty = 1 Not explicitly mentioned. But it makes sense that each department 
has at least one faculty member. 

Department – Major (“Offers”) 

 One-to-Many (Many = Major) “A major is managed by only one department. “ 
“but some departments offer multiple majors.” 

 Minimum on Department = 1 “A major is managed by only one department. “ 
– this implies that each major is related to at least one department. 

 Minimum on Major = 0 “Some departments do not offer any major.” 

Student – Major (“Declares”) 

 Many-to-Many “Each student can declare at least one and at most two majors.” 
 Minimum on Student = 1 Not stated. Assumption: Each major has at least one student. 
 Minimum on Major = 1 “Each student declares at least one and at most two majors.” 
 ***First/Second is a relationship attribute 

Faculty – Student (“Advises”) 

 One-to-Many (Many = Student) “Each student is advised by a faculty member.” 
Assumption (not stated): A faculty member can advise many 
students. 

 Minimum on Student = 0 “not all faculty members advise students” 
 Minimum on Faculty = 1 “Each student is advised by a faculty member.” – this implies that 

each student has at least one faculty as advisor 
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Step 4. Draw relationships, cardinality and finish the ERD. Do not forget to add 
relationship attribute. 
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Part II. Convert the above ERD to Schema. 

Step 1 &2: Create a table for every entity. Create table fields for every entity’s 
attributes (don’t forget to underline primary keys) 

 

 

 

 Step 3: Implement relationships between the tables. 

Relationships How to implement in schema? 

Department-Faculty (“Has”) 

 One-to-Many (Many = Faculty) Put the primary key of the “one” side (DepartmentID) into the 
Faculty (“many”) table as foreign key 

Department – Major (“Offers”) 

 One-to-Many (Many = Major) Put the primary key of the “one” side (DepartmentID) into the Major 
(“many”) table as foreign key 

Student – Major (“Declares”) 

 Many-to-Many Create new table Student-Major; 
Put both StudentID and MajorID into the new Student-Major table as 
foreign keys 

 ***First/Second is a relationship attribute: include First/Second as a field for this table. 

Faculty – Student (“Advises”) 

 One-to-Many (Many = Student) Put the primary key of the “one” side (FacultyID) into the Student 
(“many”) table as foreign key 
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Step 4. Complete Schema  

 

Note that minimum cardinalities are not included in schema. 

The many-to-many relationship between Student and Major is implemented by adding a table 
called Student-Major.  

In the schema, the Student table and the Student-Major table now have a one-to-many 
relationship. And the Major table and the Student-Major table also have a one-to-many 
relationship. 

 

(The End)  


