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Databases



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

-

A table has
columns and rows

---------------

j

Ve

A row has a value
for each column

-l oy

r

Latitude Longitude E Name
______ 3. ... .....122 i Berkeley _|
42 71 E Cambridge
- 45 [ 93 ~ Minneapolis |

-

A column has a
name and a type

A

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

SQL is a declarative programming language



Declarative Programming In declarative programming:
*A "program" is a description of the desired result

SQL Server Query Plan: *The interpreter figures out how to generate the result

B Resuts [B Messages & Execution plan
Query 1: Query cost (relative to the batch): 100%
SELECT e.[BusinessEntityID], p.[Title], p.[FirstName], p.[MiddleNawe], p.[LastName], p.[Suffix], e.[JobhTitle], pp.[PhoneNwder], pnt.[Nawe] A5 [PhoneNuderType], ea.[E
oE I
Hash Match r Index Scan (NonClustered)
(Right Outer Join) o , A [EmailRddress] . [IX EmailRddress_Ema..
SELECT | Cost: 18 % N Compute Scalar ) Cost: 3 %
Cost: 0 % 0.0&2s Cost: 0 % 0.003s
250 of 15572 of
505 (57%) 15572 (100%)
- |
s
Hash Match | Clustered Index Scan (Clustered)
(Right Outer Join) [PhoneNumberType] . [PK_PhoneNumberTy..
Cost: 0 % =] Compute Scalar Cost: 0 %
0.046s= Cost: 0 % 0.000s
250 of 3 of
505 (57%) 3 (100%)
- |
o rh
r Hash Match r Index Scan (NonClustered)
(Right Outer Join) & . N . [PersonPhone] . [IX PersonPhone_ Phone..
Compute Scalar ‘ Cost: 13 % — Compute Scalar Cost: 2 %
Cost: 0 % 0.04€s Cost: 0 & 0.003s
250 of 15572 of
251 (9%%) 15572 (100%)
oE rh
Hash Match J Index Scan (NonClustered)
(Inner Join) - [CountryRegion] . [AK CountryRegion N..
Cost: 1 % Compute Scalar ) Cost: 0 %
0.030s Cost: 0 % 0.000s
250 of 238 of
251 (95%) 238 (100%)

https://learn.microsoft.com/en-us/sql/relational-databases/performance/display-an-actual-execution-plan?view=sql-server-verl6



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.

create table [name] as [select statement];

Parents:
parent @ child

create table parents as a b
select "d" as parent, "h" as child union 3 c
select "a" , "'b" union q h
select "a" , ''c" union

select "f" , 'a" union °
select "f" , 'd" union f d
select "f" , "g" union f g
select "e" , "' 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

: _ Parents:
select ;[expression] as [name], [expression] as [name], ... ’;
parent child
select [columns] from [table] where [condition] order by [order]; . 5
select child from parents where parent = "a"; a C
select parent from parents where parent > child; d h
a
child parent
f d
b f

Cc f f g
e f




Example: UC Berkeley



The University is a public institution, so it is supported to an extent by California taxpayers through an allocation
by the state government. In the past, generous state support allowed UC Berkeley to operate while keeping costs
to students low. While still an important revenue source, the state’s financial support of the university has
diminished significantly. Thirty years ago, 50 percent of the university’s revenue came from the state, but today,
the state provides just 14 percent of the university’s revenue.

State Educational Appropriations

$600 2001 (in millions of dollars)
Recession 2008 covib.10
520 Recession -
500 497 506
$500 475
451 438
421 203 411
$400
351 349 365 353 354
319 319 319 833
$300 69 283
$1 in 2001 could buy Adjusting for inflation,
3200 $1.53 of stuff in 2021 46% drop in state support
since 2001
32,128 students in Fall
$100 2001: $23,811/student 45,057 students in Fall
(2021 dollars) 2021: $7,857/student
$0 B B B B B . B B B B B .

FYO1 FYO2 FYO3 FYO4 FYO5 FYO6 FYO7 FYO8 FYOS FY10 FY1l FY12 FY13 FY14 FY15 FY16 FY17 FY18 FY19 FY20 FY21



