
Review of Last Lecture

• Query tree

• Query optimization

• Relational calculus

• RA exercises
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Today’s Plan

• SQL: Data Manipulation Basics

• History and Features

• SELECT FROM WHERE
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SQL PART I – DATA 

MANIPULATION

CHAPTER 04
Collin Roberts

University of Waterloo
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Suggested Readings

• Textbook Chapter 08
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Why SQL?
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SQL: Examples
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SQL History and Trivia
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SQL: Many Versions
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Company Database Schema
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SQLite and Company Database

• DB Browser for SQLite: https://sqlitebrowser.org/dl/ 

• Company database: download from our Resources page

• How to use the DB browser: https://datacarpentry.org/sql-

socialsci/02-db-browser/index.html

• There are also plenty of materials on YouTube about DB 

Browser for SQLite.

• Table names and attribute names are CASE-INSENSITIVE 

in SQLite.

• The company database can be downloaded from Learn. 

Note that its content is from the one in the slides
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PART I: DATA MANIPULATION
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Retrieval Queries in SQL

• Statement for retrieving information from a database: the 

SELECT statement

• Important distinction between SQL and the formal 

relational model: SQL allows duplicate records, which 

means its relations need not be sets, as in the relational 

model.

• SQL relations can be constrained to be sets by

• specifying PRIMARY KEY or UNIQUE attributes, or

• using the DISTINCT option in a query

12



Select Statement

• Basic form of the SQL SELECT statement:

 
SELECT <attribute list>

FROM <table list>

WHERE <condition>

• <attribute list> is a list of attribute names whose values are to be 
retrieved by the query (like the Project in Relational Algebra)

• <table list> is a list of the relation names required to process the 
query

• <condition> is a conditional (Boolean) expression that identifies 
the tuples to be retrieved by the query (like the Select in Relational 
Algebra)
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Bank Database Schema
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How Query Is Evaluated
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SQL in Action (1)
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SQL in Action (2)
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SQL in Action (3)
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SQL in Action (4)
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SQL in Action (5)
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SQL in Action (6)
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SQL in Action (7)

22



SQL in Action (8)
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Use of * in Select
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Prefix

• In SQL, the same name can be used for two (or more) 

attributes as long as the attributes are in different 

relations.

• Prefix: TableName . AttributeName

Example: 

• EMPLOYEE.NAME, DEPARTMENT.NAME
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SQL: Warm-up Example
• Query 1: For each employee, retrieve the employee's 

name, and the SSN of his or her immediate supervisor.
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Q1: SELECT FNAME, LNAME, SUPERSSN

 FROM  EMPLOYEE;

 WHERE



Aliases: Motivation
• Query 2: For each employee, retrieve the employee's 

name, and the name of his or her immediate supervisor.
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E

S



Aliases 

• Some queries need to refer to the same relation twice

• In this case, aliases are given to the relation name

• Query 2: For each employee, retrieve the employee's 

name, and the name of his or her immediate supervisor.
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Q2: SELECT E.FNAME, E.LNAME, S.FNAM,  S.LNAME

 FROM  EMPLOYEE E, EMPLOYEE S

 WHERE E.SUPERSSN = S.SSN;

E S



How does it work with two tables?
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Q2: SELECT E.FNAME, E.LNAME, S.FNAME, S.LNAME

 FROM  EMPLOYEE E, EMPLOYEE S

 WHERE E.SUPERSSN = S.SSN;

E

S



Aliases: Alternative

• Aliasing can be used in any SQL query for convenience

• Can also use the AS keyword to specify aliases
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Q2: SELECT E.FNAME, E.LNAME, S.FNAME, S.LNAME
 FROM  EMPLOYEE AS E, EMPLOYEE AS S
 WHERE E.SUPERSSN = S.SSN;



Query From Two Tables I
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Query From Two Tables II
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Example: Two Tables (1)
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Example: Two Tables (2)
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Example: Two Tables (3)
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Example: Two Tables (4)
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Example: Two Tables (5)
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Example: Two Tables (6)
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Example: Two Tables (7)
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Example: Two Tables (8)
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Example: Two Tables (9)
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Example: Two Tables (11)
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In-Class Exercise #1
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Discussion: Effect of multiple tables in the  

FROM clause
• Do you think the following queries produce the same 

results?

SELECT FName 

FROM Employee

WHERE LName = "Borg";

SELECT FName 

FROM Employee, Department 

WHERE LName = "Borg";
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No WHERE-clause

• A missing WHERE-clause  indicates no condition; 
hence, all tuples  of the relations in the FROM-
clause are selected

• This is equivalent to the condition WHERE TRUE

• Query 7: Retrieve the first names for all 
employees.

Q7: SELECT FNAME
  FROM  EMPLOYEE
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Example: Missing Where

• Example:

Q8: SELECT SSN, DNAME
 FROM  EMPLOYEE, DEPARTMENT

• It is extremely important not to overlook specifying any selection 
and join conditions in the WHERE-clause; otherwise, incorrect and 
very large relations may result
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In-Class Exercise #2

• Q6: For every project located in 'Stafford', list the project number, the 
controlling department number, and the department manager's last 
name, address, and birthdate.
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In-Class Exercise #2
• Q6: For every project located in 'Stafford', list the project number, the 

controlling department number, and the department manager's last name, 
address, and birthdate.

Q6: SELECT PNUMBER, DNUM, LNAME, BDATE, ADDRESS 

 FROM  PROJECT, DEPARTMENT, EMPLOYEE

 WHERE  PLOCATION = 'Stafford'

    AND DNUM = DNUMBER   

   AND MGRSSN = SSN;
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In-Class Exercise #3
• Q3: Retrieve the birthdate and address of the employee whose name is 'John B. Smith'.

Q3: SELECT  BDate, Address
 FROM  EMPLOYEE
 WHERE  FName = "John" AND Minit = "B"
    AND LName = "Smith"

• Q4: Retrieve the name and address of all employees who work for the 'Research' 
department.

Q4: SELECT  FNAME, LNAME, ADDRESS
 FROM  EMPLOYEE, DEPARTMENT
 WHERE  DNAME = "Research" AND DNumber = DNO

• Q5: Retrieve the name of the manager of each department

Q5: SELECT  FNAME, LNAME
 FROM  DEPARTMENT, EMPLOYEE
 WHERE  MGRSSN=SSN
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Utmost Importance

• Every RA operation produces a table with unique rows.

• Selection, projection, join etc.

• Every SQL clause produces a table

• FROM clause produces a table

• WHERE clause produces a table

• SELECT clause produces a table

• But each table might contain duplicate rows!
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Summary of Today’s Lecture

• SQL basics

• SQL Data Manipulation: 

 SELECT

 FROM

 WHERE
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