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Key Points

• SQL is the standard language for interacting with RDBMS
– supported by databases from many different vendors (though 

there are incompatibilities due to incomplete implementations and non-
standard extensions)

• bags vs sets
– in the relational model, relations are sets

• no duplicate tuples
• order of tuples doesn't matter

– in practice, tables are implemented as bags
• order of rows doesn't matter
• duplicates are not automatically removed from query results

• basic queries
– SELECT … FROM … WHERE …

• JOIN, NATURAL JOIN

– DISTINCT, ORDER BY
– NULL values

• notation used for syntax in the MySQL documentation
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Basic Queries

SELECT a1,a2,...,an
FROM R
WHERE C

• (only) table and column names are case-sensitive

• resulting table has
– the rows from R for which C is true
– the columns a1,a2,…,an
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Basic Queries

SELECT a1,a2,...,an
FROM R
WHERE C
ORDER BY b1,b2,...,bm

– rows are sorted according to the specified columns just before 
the SELECT is applied (so b1,b2,…,bm can involve columns other 
than a1,a2,…,an)

– default is ascending order; use DESC for descending order

SELECT DISTINCT a1,a2,...,an
FROM R
WHERE C

– as the last step, remove duplicate rows (duplicates identified based 
only on columns a1,a2,...an)
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Basic Queries

SELECT
– can contain * (all columns), arithmetic expressions
– can rename individual columns of the result using AS

FROM
– can rename the whole relation using AS
– can contain R,S (cross product), R JOIN S ON C,                      
R NATURAL JOIN S

• JOIN keeps all columns of R and S – equivalent to FROM R,S WHERE C
• NATURAL JOIN keeps only one copy of each join column

– qualify column name with relation name or alias to disambiguate 
same-named columns

WHERE
– can contain arithmetic expressions, <, <=, >, >=, =, <>, AND, OR, 
NOT, IS NULL, IS NOT NULL, LIKE, NOT LIKE

• wildcards % (0 or more), _ (single character) allowed in LIKE/NOT LIKE 
patterns – used for pattern-matching within column values
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Basic Queries

Notes on data types.
– ' ' (single quotes) denote string values
– DATE – 'yyyy-mm-dd'
– TIME – 'hh:mm:ss' or 'hh:mm:ss+h:mm' or 'hh:mm:ss-h:mm' 

(relative to GMT)
– TIMESTAMP – 'yyyy-mm-dd hh:mm:ss'

NULL values.
– any operation applied to NULL yields NULL
– any comparison with NULL yields UNKNOWN

Three-valued logic.
– works out as if TRUE = 1, FALSE = 0, UNKNOWN = ½ and  

AND = min, OR = max, NOT = 1-value
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Syntax Notation

• blue (and not italics) – 
type literally that

• italics – replace with 
the appropriate 
specifics of that kind of 
thing

• | - list of alternatives, 
choose one

• [ ] - optional

• { } - provides grouping 
when there are 
alternatives for a 
required thing (don’t 
type the {} themselves)
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SELECT DISTINCT Dependent_name
FROM DEPENDENT
WHERE Sex=’F’

SELECT *
FROM DEPT_LOCATIONS JOIN PROJECT ON Dnumber=Dnum

SELECT *
FROM WORKS_ON JOIN PROJECT ON Pno=Pnmber
WHERE Plocation='Houston' AND Hours >= 10

SELECT Fname,Lname
FROM EMPLOYEE JOIN DEPARTMENT ON Super_ssn=Mgr_ssn
WHERE Dno=Dnumber

SELECT Fname,Lname,Dependent_name,Relationship
FROM EMPLOYEE NATURAL JOIN DEPENDENT

SELECT *
FROM DEPARTMENT NATURAL JOIN DEPT_LOCATIONS
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Other Joins

• R LEFT JOIN S
– if there is no matching row for R in S, a row with all NULLs is used as the 

match
– every row of R is represented in the result
– R RIGHT JOIN S is equivalent to S LEFT JOIN R

• LEFT JOIN is recommended for portability

• (full) OUTER JOIN
– if a row in either table doesn’t have a match in the other, a row with all NULLs 

is used as the match
– MySQL does not (directly) support a full outer join

• CROSS JOIN, INNER JOIN
– syntactically equivalent to JOIN in MySQL (but not in standard SQL)

• R STRAIGHT_JOIN S
– R is always read first – gives directions to the optimizer when the query is 

processed
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Strategies for Writing Queries

• start with FROM – build a table that contains all of the 
rows and columns that you need

• add WHERE to pick the desired rows
– prefer JOIN condition to WHERE condition when specifying how 

rows of one table combine with rows of another

• add SELECT to pick the desired columns


