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Database Management Systems

Database management systems (DBMS) are important, heavily used, and interesting! 

A table is a collection of records, which are rows that have a value for each column

The Structured Query Language (SQL) is perhaps the most widely used programming language 

SQL is a declarative programming language
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Latitude Longitude Name

38 122 Berkeley

42 71 Cambridge

45 93 Minneapolis

A table has 
columns and rows

A column has a 
name and a type

A row has a value 
for each column



Declarative Programming
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In declarative programming: 

• A "program" is a description of the desired result 

• The interpreter figures out how to generate the result

https://learn.microsoft.com/en-us/sql/relational-databases/performance/display-an-actual-execution-plan?view=sql-server-ver16

SQL Server Query Plan:



Structured Query Language (SQL)



Naming Tables

A select statement creates a new table and displays it. 

A create table statement names the result of a select statement.
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create table [name] as [select statement];

create table parents as

parent child

a b

a c

d h

f a

f d

f g

e f

Parents:

select "d" as parent, "h" as child union 

select "a"          , "b"           union 

select "a"          , "c"          union 

select "f"          , "a"          union 

select "f"          , "d"           union 

select "f"          , "g"           union 

select "e"          , "f";



Select Statements Project Existing Tables

A select statement can specify an input table using a from clause 

A subset of the rows of the input table can be selected using a where clause 

An ordering over the remaining rows can be declared using an order by clause 

Column descriptions determine how each input row is projected to a result row
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select child from parents where parent = "a";

select [expression] as [name], [expression] as [name], ... ;

select [columns]                                                ;

child
b
c

select parent from parents where parent > child;

parent
f
f

                 from [table]                              where [condition]                                                order by [order]
parent child

a b

a c

d h

f a

f d

f g

e f

Parents:



Example: UC Berkeley



$1 in 2001 could buy 
$1.53 of stuff in 2021 

32,128 students in Fall 
2001: $23,811/student 
(2021 dollars)

Adjusting for inflation,  
46% drop in state support 
since 2001 

45,057 students in Fall 
2021: $7,857/student


