
Some Comments about RA

• Natural join

• AS and renaming
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𝑹𝒆𝒔𝒖𝒍𝒕 ← 𝑬𝒎𝒑𝒍𝒐𝒚𝒆𝒆 ∗ 𝑫𝒆𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕

𝑹𝒆𝒔𝒖𝒍𝒕 ← (𝝅𝑬𝑺𝑺𝑵 𝑨𝑺 𝑴𝑮𝑹𝑺𝑺𝑵,𝑭𝑵𝒂𝒎𝒆,𝑳𝑵𝒂𝒎𝒆𝑬𝒎𝒑𝒍𝒐𝒚𝒆𝒆) ∗ 𝑫𝒆𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕

𝑹𝟏(𝑴𝑺𝑮𝑹𝑺𝑺𝑵, 𝑭𝑵𝒂𝒎𝒆, 𝑳𝑵𝒂𝒎𝒆) ← 𝝅𝑬𝑺𝑺𝑵,𝑭𝑵𝒂𝒎𝒆,𝑳𝑵𝒂𝒎𝒆𝑬𝒎𝒑𝒍𝒐𝒚𝒆𝒆)

𝑹𝒆𝒔𝒖𝒍𝒕 ← 𝑹𝟏 ∗ 𝑫𝒆𝒑𝒂𝒓𝒕𝒎𝒆𝒏𝒕



Why PK Must Be Minimal

Student(SID, Name, GPA)

• (SID)
• (01345, John, 67)

• (22234, Kate, 88)

• (01345, Jane, 78)

• … …

• (SID, Name)
• (01345, John,67)

• (22234, Kate, 88)

• (01345, Jane, 78)

• … …
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What is Wrong?

• Find the name of the employee with the highest salary
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𝑹𝒆𝒔𝒖𝒍𝒕 ← 𝝅𝑭𝑵𝒂𝒎𝒆,𝑳𝑵𝒂𝒎𝒆(𝓖𝒎𝒂𝒙 𝑺𝒂𝒍𝒂𝒓𝒚  (𝑬𝒎𝒑𝒍𝒐𝒚𝒆𝒆))

𝑹𝟏 ← 𝓖𝒎𝒂𝒙 𝑺𝒂𝒍𝒂𝒓𝒚  𝑨𝑺 𝑴𝑺 (𝑬𝒎𝒑𝒍𝒐𝒚𝒆𝒆)

𝑹𝒆𝒔𝒖𝒍𝒕 ← 𝝅𝑭𝑵𝒂𝒎𝒆,𝑳𝑵𝒂𝒎𝒆 (𝝈𝑺𝒂𝒍𝒂𝒓𝒚=𝑴𝑺(𝑹𝟏))



Review of Last Lecture

• SQL basics
• IBM, pronunciation, features

• SQL Data Manipulation: 

 SELECT

 FROM

 WHERE

• Which one can be skipped?
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Today’s Plan

• Extension to Select

• DISTINCT, AS, expression, aggregated

• Extension to From

• Nested query

• Join
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In-class Exercise #1

• Find the name of the supervisor of John Smith’ supervisor.
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SELECT SS.FName, SS.LName

FROM  Employee E, Employee S, Employee SS

WHERE (E.FName = ‘John’) AND 

  (E.LName = ‘Smith’) AND

  (E.Super_SSN = S.SSN) AND

  (S.Super_SSN = SS.SSN);



SQL Extension
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Extension to SELECT

SELECT DISTINCT FName

FROM  Employee;
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SELECT SSN AS Sunshine_List

FROM  Employee

WHERE Salary >= 100,000;

SELECT SSN, (Salary * 1.05) AS Raise_Projection

FROM  Employee;

SELECT MIN(Salary), MAX(Salary), AVG(Salary)

FROM  Employee;



Distinct

9

SELECT DISTINCT FName

FROM    Employee;

SELECT   FName

FROM    Employee;



Distinct: Exercise

• What is the output for the following query?

• What is the output for the following query?
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SELECT DISTINCT LName, Salary

FROM    Emp

SELECT DISTINCT LName

FROM    Emp

EID FNAME LNAME Salary

1 John Liu 80,000

2 John King 90,000

3 Kate King 80,000

Emp



AS
• The following two queries are equivalent except for the 

attribute name used in query answer: “Sunshine_List” is 

used in the second query.
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SELECT  SSN 

FROM  Employee

WHERE  Salary >= 100,000;

SELECT  SSN AS Sunshine_List

FROM  Employee

WHERE  Salary >= 100,000;

• We can assign new names to the attributes (columns) that 

appear in a query result with the AS <new attribute name> 

clause.



Expression
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SELECT SSN, (Salary * 1.05) AS Raise_Projection

FROM  Employee;



Aggregation
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SELECT MIN(Salary), MAX(Salary), AVG(Salary)

FROM  Employee;

SELECT MIN(Salary), MAX(Salary), AVG(Salary)

FROM  Employee

WHERE BDate < 1960



Example: Aggregation

• From Employee table, find the average salary in 

department #5
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SELECT AVG(Salary)

 FROM  Employee

 WHERE DNO = 5;

SELECT AVG(Salary) AS Average-salary

 FROM  Employee

 WHERE DNO = 5;



In-class Exercise #2

• From Employee table, find the minimal salary  and 

maximal salary in the Research department
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DISTINCT Inside COUNT()

• What is the difference between these two queries?
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SELECT COUNT(FName)

FROM Emp

SELECT COUNT(DISTINCT FName)

FROM Emp

EID FNAME LNAME Salary

1 John Liu 80,000

2 John King 90,000

3 Kate King 80,000

Emp



DISTINCT Inside Aggregation
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In-class Exercise #3

1. Find the number of supervisors in the company.

2. Project the total cost if the company gives a 5% raise to 

all managers.

18



Extension to From
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Nested SQL

• The FROM clause takes a relation, but results from SOL 

queries are themselves relations, so we can use them in 

the FROM clause, too!
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SELECT (N.CRating+1) AS ClncrRating 

FROM (SELECT * 

  FROM Customer 

  WHERE CRating = 0) AS N 

WHERE N.CBalance = 0;

Customer (Number, Name, Address, CRating, 

   CAmount, CBalance,SalespersonNum)



Nested Query: Example

• List the names of employees who have the lowest salary.
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SELECT FName, LName, min(Salary)

FROM  Employee;

SELECT FName, LName, Salary = min(Salary)

FROM  Employee;

SELECT FName, LName

FROM  Employee

WHERE Salary > min(Salary);



Nested Query: Example

• List the names of employees who have the lowest salary.
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SELECT E.FName, E.LName

FROM  Employee E, M

WHERE E.Salary = M.MinS;

MinS

25000

Employee M



Nested Query: Example

• List the names of employees who have the lowest salary

• .Find the lowest salary (produce M).
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SELECT min(Salary) AS MinS

FROM  Employee;

MinS

25000

Employee M



Nested Query: Example

• List the names of employees who have the lowest salary.
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SELECT E.FName, E.LName

FROM  Employee E, 

  (SELECT min(Salary) AS MinS

  FROM  Employee) AS M

WHERE E.Salary = M.MinS;

MinS

25000

Employee M



Typical Student Question

• Why do we have to combine the two instead of step by 

step like in RA?

/* Find employees with the lowest salary */

(SELECT min(Salary) AS MinS

FROM Employee) AS M;

SELECT E.FName, E.LName

FROM Employee AS E, M

WHERE E.Salary = MinS;

25

M   gmin(Salary) AS MinS (Employee)

 

EM   M Salary = MinS Employee

Result    FName, LName (EM)



Join

• There are a number of join that can be expressed in the 

FROM clause:

• Cross Join

• Join (AKA., inner join, basic join)

• Natural join

• Left outer join

• Right outer join

• Full outer join
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Cross Join

• A "CROSS JOIN" is simply a cross product

• The following queries are equivalent:
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SELECT * 
FROM  Employee, Department; 

SELECT * 
FROM  Employee CROSS JOIN Department; 



On Clause for Join

• JOIN with ON: cross product followed by a selection

• The selection condition is specified using ON
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SELECT LName, FName, DName
FROM Employee,Department
WHERE DNO = DNumber;

• Join condition in the ON clause vs. WHERE clause
• These are the same:

SELECT LName, FName, DName
FROM Employee JOIN Department ON DNO = DNumber;



Equijoin and Natural Join
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No Join, Join, Natural Join
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Natural Join Equivalence
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SELECT *

FROM  Customer NATURAL JOIN Salesperson;

Customer (Number, Name, Address, CRating, 

   CAmount, CBalance,SalespersonNum)

Salesperson (Number, Name, Address, Office)



Left Outer Join
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Right Outer Join
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Full Outer Join
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Summary of Today’s Lecture

• Extension to Select

• DISTINCT, AS, expression, aggregated

• Extension to From

• Nested query

• Join
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