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Relational Model
• Records => tuples (in mathematical sense)

• A collection of entities => set of tuples (relations) (in mathematical sense)
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Database schema



Database Instance
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Schema

Instance



Relational Query Languages
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• Formal query languages
• Relational algebra

• Functional – describes how to query

• Relational calculus

• Declarative – describes what to query

• No side effects! Does not include data definition, update, integrity checks, and etc.

• Theoretical foundation of modern RDBMS; allows for query optimization

• Query language in practice: SQL (Structured Query Language)
• Has its root in relational algebra and relational calculus

• Includes many more beyond queries: imperative sublanguage, data definition, etc.



SQL Query Syntax
• SELECT and FROM clauses are mandatory
• WHERE clause is optional

• relation-list: a list of relation
• each possibly with a table alias (aka correlation name)

• target-list: a list of expressions that may reference columns in the relation 
list
• “*” to denote all the columns in the relation list
• each may be renamed with AS clause (e.g., S.name as student_name)
• DISTINCT: an optional keyword to deduplicate the result

• predicate: boolean expressions over the columns in the relation list, may 
contain
• comparisons such as <, >, <=, >=, =, <>, LIKE
• AND/OR/NOT
• nested query
• …
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SELECT  [DISTINCT] target-list

FROM    relation-list

[WHERE predicate]

SQL supports string matching operator LIKE:
`_’ stands for any one character and `%’ stands for 0 or more arbitrary characters.
e.g., dname LIKE ‘%Engineering’ will match all departments that ends with 
“Engineering” in its name



SQL Syntax Example
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• Simple select without table.
• Evaluates an expression (e.g., arithmetic, string operation, etc.)



SQL Syntax Example
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• Listing all records in a table.



SQL Syntax Example
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• Find the title named ‘At Home with Julia’



SQL Syntax Example
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• Find the id and production year of the title ‘At Home with Julia’



SQL Syntax Example
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• Find the id and title (name) of the titles that contains keyword “Home”



SQL Syntax Example
• Find the id, title and production_year for any 5 titles produced on or after 

the year of 2015.
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SQL Syntax Example
• Find the id, title and production_year for any 5 movies produced on or after 

the year of 2015.
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A (equi-)join can connect two tables through keys. (though not always….)



SQL Syntax Example
• Find the id, title and production_year for any 5 movies produced on or after 

the year of 2015.

CSE 199 (Fall 2026) - Data Management - Lecture 3 13

Or

(they are equivalent)



SQL Syntax Example
• Find the id, title and production_year for the 5 movies produced on or after 

the year of 2015 with the lowest/highest IDs.
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SQL Syntax Example
• Count how many movies are there in the database?
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• SQL also supports many other aggregation functions:
• COUNT(*) – number of result rows
• COUNT(expr) – number of non-null rows
• MIN, MAX, SUM, AVG, VARIANCE, STDDEV



Quiz time
• Submit your answer in tophat
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