
Relation Design

Introduction to terminology and 
suggestions for survival 



Relational Databases:

• store all data and instructions in tables called 
relations 

• support Structured Query Language (SQL) 

• must be designed to exacting specifications 

• are the most popular commercial database

• are on the web, in the enterprise and on desktops

• are sold my many vendors – IBM, Oracle, 
Microsoft are the three largest  



Terminology Issues
• Relational Databases are based on a mathematical 

model Relational Algebra 

• There are technical terms but may books and 
articles use legacy terms that confuse the new 
student.  This is a general guide:

RDBMS Terms Legacy Terms

Relation ≈ Table File

Tuple ≈ Row Record

Attribute ≈ Column Field

Yellow denotes terms used by MS Access 



History

• In 1969, Edgar F. Codd proposed the use of 
relational algebra as a model for storage and 
retrieval of data.  The concept while wildly 
hailed as brilliant took years to implement. 

• The next two slides are Dr. Codd’s codified 
rules for both the database engine (RDBMS) 
and the relation (table).  

• The Quick Six are a highly abbreviated set of 
rules for beginning users in this course 



Dr. Codd establish these standards for Relational Databases Systems 

E.F. Codd's Definition: What is a Relational Database?

1. All information in a relational database is explicitly represented as values in a table. 

2. All data items in a table are always accessible by giving the table name, column and row. 

3. Null values are valid datatypes in the relational database. They represent missing or non-

existent data. 

4. The relational database represents the database descriptions in the same simplistic logical 

format as that of tables. 

5. Several languages can be supported by the relational model, but SQL is its primary language 

interface. 

6. All views are updateable, if the view is based on only one table. 

7. The relational model treats all base relations and derived relations as a single operand for the 

insert, update and delete operations on data as well as on retrieved data. 

8. Logical aspects of the database are completely separated from the physical aspects of the 

database. 

9. Data is preserved when logical non-impairment changes to the database are made. 

10. Integrity constraints for a relational database are made in the database sub-language (SQL) 

and stored in the database catalog and not in any application. 

11. Data distribution can occur without interruption to the application programs. (Data distribution is 

the process of copying data to remote databases.) 

12. Integrity rules and constraints can not be bypassed by any access language. 

13. A relational DBMS must be able to manage databases entirely through its relational 

capabilities.



. The Structural Properties of a Relation

1. Columns (also called attributes) represent fields. Each column has a unique name. 

2. Each column is homogeneous. Thus the entries in any column are all of the same type (e.g. age, name, employee 

number, etc.) 

3. Each column has a domain, the set of possible values that can appear in each column. 

4. Rows (also called tuples) represent records. If a relation has columns, each row is an n-tuple. 

5. The order of the rows and columns is not important. 

6. No duplicate rows are allowed. 

7. Repeating groups (collections of logically related attributes that occur multiple times within one record occurrence) are 

not allowed. 

8. A candidate key is an attribute (or set of attributes) that uniquely identifies a row. A candidate key must possess the 

following properties: 

a. Unique identification: For every row, the value of the key must uniquely identify that row. 

b. Non-redundancy: No attribute in the key can be discarded without destroying the proper unique identification.

9. A primary key is a candidate key selected as the unique identifier. Every relation must contain a primary key. The primary 

key is usually the key selected to identify a row when the database is physically implemented. For example a part 

number is selected instead of a part description. 

10. A super key is any set of attributes that uniquely identifies a row. A super key differs from a candidate key in that a super

key does not require the non-redundancy property. 

11. A foreign key is an attribute that appears as a non-key attribute in one relation and as a primary key attribute (or part of a 

primary key) in another relation. 

12. A composite key is a key that contains more than one attribute. 

13. A relational schema is a set of attributes, dependencies and other constraints that characterizes a relation. Various types 

of dependencies and constraints are discussed throughout the book. 

14. An instance of a relation is a set of rows that populate the relation. Updates to the database will change the instance of 

the relation over time. 

15. An instance is valid if all the dependencies and other constraints specified in the relational schema are satisfied.

Dr. Codd establish these standards for a relation (table) in a RDBMS 



Quick Six [QS]

1. Relation is Single Topic - Unique Name 

2. Unique Rows [Primary Key]

3. Unique Column Names

4. No Repeating Groups or Arrays

5. Atomic Data

6. Consistent Data ð[Domain Properties] 



Relations ðSingle Topic  [QS1]

• Single Topic - Unique Name 

• Every relation (table) should only have 

one subject.  Example:

In a RDB - information about student 

and their courses would require two 

relations. 

tbl_Student     &    tbl_Courses 



Relations ðSingle Topic  [QS1]

How we think of the data



Relations ðSingle Topic  [QS1]

The correct RDB storage 



Relations ðUnique Rows  [QS2]

More that one attribute (field) 

May be needed to create 

UNIQUE rows 

[primary key (PK)]
Composite PK

Primary Key (PK)



Relations ðUnique Column Names   

[QS3]

• Attributes = Column = Fields 

These terms are used interchangeably 

Access enforces this RULE it is the only 

unique RULE enforced.  If the designer 

errors the RDBMS will not allow you to 

proceed.  

The unique Relation, Tuple & Attribute 

structure is critical to success with RDBs.



Relations ð[QS4]

No Repeating Groups or Arrays

• This is not permitted.  With this data structure 
ôCourse Nameõ data can not be viewed 
independently 

Student ID Surname First Name Course Name

0088221 LaMond Richard CISA 321, ECON 302, BUS 340



Relations ðAtomic Data [QS5]



Relations ðConsistent Data ð

[Domain Properties] [QS6]



Lab – Create two relations(tables)

• The lab follows the example in this 
presentation and will use the same data plus 
your personal information.

• The lab was specify designed for Access but 
the principles apply to any relational product.


