Module 1: The Relational Mindset

© Lesson Objective
By the end of this module, you will:
¢ Understand where relational databases came from and why they matter
¢ Know the difference between raw data and meaningful information
e Recognize why spreadsheets and database tables are not the same
¢ Understand what makes a table a true "relation"
e Begin to think structurally—using tables, rows, and columns

&% Section 1: From Paths to Patterns

Before modern databases, information was stored in navigational databases.

B A navigational database stores data by linking records together in fixed paths. To access
one item, you must “navigate” through a pre-defined structure.

In 1970, IBM computer scientist Edgar F. Codd introduced the relational model.

B The relational model organizes data in structured tables that follow logical rules,
making it easier to retrieve and manage information.
Every relation is a table, but not every table is a relation.

X Table That Is Not a Relation
Name / Age Favorite Colors

Alice — 28 Blue, Green

Bob Red
Alice — 28 Blue, Green
Problems:

e Mixed columns (“Name / Age”)

e Multiple values in a single cell

e Duplicate, indistinguishable rows
e Missingvalues (e.g., Bob’s age)

B Aschemais the defined structure of a table: its columns, the type of data they hold,
and how rows should be organized.

Table That Is a Relation
CustomerID Name Age FavoriteColor

1001 Alice 28 Blue



CustomerIlD Name Age FavoriteColor
1002 Bob 34 Red

1003 Carla 42 Green
This works because:
e Allcolumns represent one thing
e Eachrow follows the same format
e Values are atomic (one per cell)
e There's a unique identifier (CustomerlD)

B An atomic value is a single piece of data—not a list or sentence.

Visual: What Makes a Table a Relation
Imagine a table where:

e The top row contains labels like "Name", "Age", and "Color" < This is your schema
¢ Eachrow contains one complete record
¢ Each cell has one clear, single value
e Nothingis merged, and no two rows are identical without reason
Beside it, imagine a table with:
¢ Merged headers
¢ Cells like "Blue, Green"
e Repeated rows withno ID
That second one? It’s not a relation.

ls} Section 2: Data vs. Information
! Data is raw input, found on receipts, labels, report cards, etc.

B Information is structured data that answers questions or supports decisions.
Data:

e “$3.00” “Latte”, “12/01/2025”
Information:

OrderID Item Price Date
701 Café Latte 3.00 2025-12-01

Now you can answer: What did someone buy? When? How much did it cost?

~/ Section 3: Why Tables Aren’t Spreadsheets
E A spreadsheetis a flexible layout used for numbers, formulas, and lists.

B A relational table follows strict rules so the system can manage data reliably.



Feature Spreadsheet Relational Table

Structure Informal, user-defined Formal, schema-defined
Data types Mixed per cell One per column
Relationships Manual or missing Built in using keys

Error resistance Low (user error likely) High (validation enforced)

*> Section 4: Adopting the Relational Mindset
Relational thinking is about using tables intentionally.
1. Pick one kind of thing to track
Example: customers, books, players > becomes your table
2. Describeitin parts
Example: name, age, status - these are your columns
3. Write one full row for each real-life item
One row = one set of values
One column = one kind of detail
4. Be consistent
Keep your format predictable and your cells clean.
%€ Real-World Practice: Tennis Club Players Table

PlayerID Name Age MembershipStatus

101 Sam 32 Active
102 Jordan 29 Inactive
103 Taylor 41 Active
This table:

e Has one clear topic (Players)
¢ Uses consistent rows and atomic values
e Gives everyrow a unique ID



Self-Check Quiz

1. True or False: A table with merged cells and combined values in a cell is a valid
relation.
> False

2. What does a schema define?
a) The color of cells
b) The structure and rules of a table
c) The labels for charts
>b

3. Real-world data often comes from:
a) Receipts
b) Report cards
c) Surveys
d) All of the above
>d

4. What makes a value “atomic”?
> It’s a single, indivisible piece of information.

B Glossary

Term Definition

Table A structured set of rows and columns used to store related information
Row A horizontal line of data; one full set of related values

Column A vertical field that describes one type of information

Schema The design of a table: column names, types, and layout

Atomic Value A single, indivisible value in a cell

Relation A table that follows relational rules: atomic, consistent, well-structured

@ Real-World Design Prompt

Think of a system you interact with regularly—like a school, a store, or a library.
¢ Whatkind of item would make a good table?
¢ Whatwould the columns be?
e Canyou sketch out two sample rows?

Example: Library Books Table

Columns: BooklD, Title, Author, Year

Sample rows: Fill in a couple titles you’ve checked out!



€ Recap

Navigational databases were rigid; relational tables are flexible and logical
Arelation is a table that follows rules: atomic values, no duplicates, and a clear
schema

Real-world data (receipts, forms, grades) becomes useful when structured

A schema tells your database what to expect

Tables are made of rows and columns—each with a clear purpose

Clean structure = powerful insight



