Problem Narrative:

Class Information Database
Step 1: Create a narrative that accurately and in some detail describes the business

Roger Carlson's CIS 253 class wants to create a database to store information about the students in the class.  Information will include student demographic information, contact information and course information and history.

Information about the students will include name, address, city, state, zip, phone, email, fax, college major, Social Security Number, and gender.  Each student can have more than one phone number, email address or fax number.

Course Information includes course name, course number, number of credits, and grade received.  Each student will take many courses in their college career.  And naturally, each course will have many students enrolled.

Step 2: Double underline each Subject and Direct Object in each sentence

Step 3: Single underline all the rest of the nouns that describe the subject or direct object 

Roger Carlson's CIS 253 class wants to create a database to store information about the students in the class.  Information will include student demographic information, contact information and course information and history.

Information about the students will include name, address, city, state, zip, phone, email, fax, college major, Social Security Number, and gender.  Each student can have more than one phone number, email address or fax number.

Course Information includes course name, course number, number of credits, and grade received.  Each student will take many courses in their college career.  And naturally, each course will have many students enrolled.

Step 4: Make a list of the Subjects. Try to determine which are duplicates or are not pertinent. This will be your Subject List (duplicates are crossed out)
Subjects
Information about students

Student
Course information
Courses

Course 

Students

Revised Subject List

Courses

Students
Step 5: Make a list of the other nouns. Try to determine which are duplicates or are not pertinent. This will be your Preliminary Field List (PFL)
Student Name
Major

Student Address
SSN

Student City
Gender

Student Zip
Course Name

Student Phone
Course Number

Student Email
Credit

Student Fax
Grade

Step 6: Group the fields in the PFL into logical groupings. Do each of these groupings have a corresponding value in the Subject list? If not, you missed a subject so you should add it.
Preliminary Field List (PFL)
Student Name (Group1)
Major (Group1)

Student Address (Group1)
SSN (Group1)

Student City (Group1)
Gender (Group1)

Student Zip (Group1)
Course Name (Group2)

Student Phone (Group1)
Course Number (Group2)

Student Email (Group1)
Credit (Group2)

Student Fax (Group1)
Grade (???)

Note:  There seem to be just 2 major groups: Student Information and Course Information.  However, Grade is anomalous.  It is not about a course as such, nor is it strictly about a student.  It is a combination of the two.  We will leave it for now, but remember it.

Step 7: Go through the revised Subject list to see if there is any data that you should be storing about that subject that you are not. If so, add it to the field list.

Further discussion with the client (Roger Carlson) reveals that he also wanted the student's title (Mr., Miss, Ms., Dr, etc), and an Address2 line for post office boxes, etc.

Revised Field List (RFL)
Student Title (Group 1)
Student Fax (Group1)

Student Name (Group1)
Major (Group1)

Student Address (Group1)
SSN (Group1)

Student Address2 (Group1)
Gender (Group1)

Student City (Group1)
Course Name (Group2)

Student Zip (Group1)
Course Number (Group2)

Student Phone (Group1)
Credit (Group2)

Student Email (Group1)
Grade (???)

Step 8: Place all the Subjects across the top of a sheet of paper and write the corresponding fields below them, check them off the list as you do.
Tables
Students
Courses
???

Title
Course Name
Grade

Student Name
Course Number


Address
Credit


Address2



City



Zip



Phone



Email



Fax



Major



SSN



Gender







Step 9: Now look at your tables and fields and compare them to the Ideal Table and Ideal Field:
Elements of the Ideal Field 

-------------------------------------- 

1. It represents a characteristic of the subject of the table. 

2. It contains only a single value 

3. It cannot be deconstructed into smaller components 

4. It does not contain a calculated or concatenated value 

5. It is unique within the entire database structure 

6. It retains all of its characteristics if it appears in more than one table. 

Elements of the Ideal Table 

---------------------------------------- 

1. It represents a single subject 

2. It has a primary key 

3. It does not contain multipart fields 

4. It does not contain mulivalued fields 

5. It does not contain calculated fields 

6. It does not contain unnecessary duplicate fields 

7. It contains only the minimum redundant data

Several things occur to you here:

1. In the narrative, it says that each student may have multiple phone, email and fax numbers.  This would mean either storing multiple information in each field (violates Ideal Field #2) or have multiple fields (phone1, phone2, etc) which violates Ideal Table #4.  To fix this, we could have a Phone table, an Email table and a Fax table, but let's just create a Contacts table and store them all there, adding a field to identify which type of contact it is.
2. Student Name violates Ideal Field #2.  Firstname, Lastname and Middle Initial are really separate pieces of information.  Give each it's own field.
3. We still don't know what to do with Grade
Tables
Students
Courses
???
ContactInfo

Title
Course Name
Grade
ContactType

First Name
Course Number

ContactData

Last Name
Credit



Middle




Address




Address2




City




Zip




Major




SSN




Gender




Step 10: Create Primary keys and identify any Alternate Keys (see Hernandez) 

Note: Most tables will have Artificial Primary keys (Autonumber in MS Access). 

Alternate keys are used for Unique Indexes.
Tables
Students
Courses
???
Contacts

StudentID (pk)
CourseID (pk)

ContactID (pk)

Title
Course Name 
Grade
ContactType

First Name
Course Number (ak)

ContactData

Last Name
Credit



Middle




Address




Address2




City




Zip




Major




SSN (ak)




Gender




Step 11: Identify relationships between the tables: 

Relationships
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Each Student can have One or More Contacts

Each Contacts can pertain to One and Only One Student 
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Each Student can take One or More Courses

Each Course can be taken by to One or More Student 

Note: This is a Many-to-Many relationship and must be dealt with in step 13

Step 12: Resolve any Many-to-Many relationships with the addition of a Linking table and two One-to-Many Relationships.


Ah Ha!  Now we have someplace to put Grade!  The grade applies to a particular course taken by a particular student

ER Diagram


Implementation Diagram (Relationship Window)
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