SQL: Part I
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Announcements (September 15)

4+ Homework #1 due tonight
" Sample solution available next Tuesday

& Homeworlk #2 out next Tuesda}'
e Pruj,er:t Mileztone #1 due in 28 da'_r,ra

" Come to my office hours if you want to chat about

project ideas
4 TA out of town until Septemher 26

SQL

4 SQL: Seructured Query Language
" Pronounced "5-Q-L" or “sequel”
® The standard query language support by most
commercial DBMS

4 A brief hiztory
= IBM System R
= ANSI 50159
" ANSI 5QL22 (3QL2)
= ANSEI QL9 (3QL5)
= ANSI 5QL 2005 (+0OLAF, ML, etc)

Creating and dropping tables

< CREATE TABLE tabie smoms
(-..s columm mame. columm type., .. );
% DROP TABLE :abde mamse;

4 Examples
create table Stwdent (SID integer,
name warchar({s0), =mail warchar{30],
age imteger, GPA T1pat);
creaste table Cowrs= (CID charflo), title varchar{1oa));
create table Enroll (SID integer, CID char(10}];
drop table Stwd=nt;
drop table Cowrse;
drop table Ermoll;
— everything from -- to the end of the line is igmored.
— BOL is imsemsitive to white space.
— BOL is case imse=nsitive (e.g-. -..Course... 15 =guivalent to
-- ...COURSE...)

Basic queries: SFW statement

& 5ELECT A, A,, ..., A
FROM R,, B,, ---» E_
WHERE comdirion;

4 Alzo called an SP] (zelece-project-join) query

- Equi"."a_lEﬂt (not rEEL“}'!:I to relational alge!::m query
WAy A h, b Tt By X By XX E))

Example: reading a table

+ SELECT * FROM Student;

" Single-table query, so no cross product here
" WHERE clause i5 optional

m % 35 3 short hand for "all columns”




Example: selection and projection

4 Name of students under 18
= SELECT name FROM Student WHERE age = 183

4 When was Liza born?

= SELECT 2005 — age
FROM Student
WHERE name = 'Lisa';

® SELECT list can contain expressions
* Can also use builk-in functions such as SUBSTR, ABS, =ec.

" String literals (case sensitrve) are enclosed in single

guotes

Example: join

4 5ID'z and names of students taking courzes with the
word “Databaze” in their titles
= SELECT 5tudent.5ID, Student.name
FROM 5tudent, Enroll, Course
WHERE Student.SID = Enroll.SID

AMD Enroll.CID = Course.CID
AND title LIKE 'ZDatabaseXx';

" LIKE matches a string against a pattern
= ¥ matches any sequence of 0 or more charactess
" Okay to omuit tabls mame in tobl Rome Jcolemn_mame of

ColumE R 45 1nique

Example: rename

4 SIDVe of all pairs of clazzmares

" Relational algebra query:

1 D, 42 5D

(P, Evralill, p 2 onpar om »
" 5QL:

SELECT el.5ID AS 5ID1, =2.5ID AS S5ID2

FROM Enroll AS el, Enroll AS e

WHERE el.CID = e2.CID

AND el.S5ID = e2.51D;

" A5 keyword is completely optional

w25 B,p Enroil )

A more complicated example

4 Titles of all courze: that Bart and Liza are t:al-:.ing

together

SELECT c._title

FROM Student cb, Student =1, Enroll eb, Enroll 1, Course c
WHERE sbh.name= = 'Bart' AND zl.neame = 'Lisa’

AND =b. 51D = sb.SID AND «1.21D = g1.3I0

AND =b_CID = c.CID AND e=1.CID = . CID;

Tip: Write the FROM clause first, than WHERE, and thea SELECT

b ]

Why SFW statements?

4 Out of many poezible ways of structuring SQL
statements, whj.r did the dai_gners choozse SELECT-
FROM-WHERE 2

" A large number of queries can be written using only
selection, projection, and cross product (or join)
" Any guery that uses only these operators can be written
in a canomscal form: W, (&, (K, ® ... X E_J)
* Example: 7_ , o (K r,v:lﬂ_'-'-:j- b (T, T, )=
NenznnsTpapaplExSxT)

= SELECT-FROM-WHERE captures this cancmical form

Set versus bag semantics

4 det
" No duplicates
" BRelational model and algebra use set semantics

4 Bag
" Duplicates allowed
" Number of duplicates is significant
" 5L uses bag semantics by defanlt




Set versus bag example
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A case for bag semantics

+ Efficiency
" Saves time of eliminating duplicates
4 Which one iz more uzeful?
N W g Student
= SELECT GPA FROM Student;
® The first guery just returns all possible GPA's
" The second query returns the actual GPA distnbution

4 Bezides, SQ)L provides the option of zet temantics
with DISTINCT keyword

Operational semantics of SEW

& SELECT [DISTINCT] E,, E,, ..., E

FROM K,, K,y ..., f_
WHERE comd'stion;
4 For each ¢, 1n -
Foreachs, in K,: ... ...
For each ¢_in K _:
If romdstion 15 true over £, £, ..., £
Compute and output E,, E., .__, E_as a row
If DISTINCT is present
Eliminate duplicate rows in output

¥ £, 4, .., £_are often called tuple variables

s

Example: forcing set semantics

4 SID'z of all pairs of clazzmates

w SELECT €l1.5I0 AS S5ID1l, =2.51I0 AS SI02
FROM Enrcll AS el, Enroll AS &2
WHERE =1.CID = eZ.CID
AND 21.5ID > e?.S51D;
= Sav Bart and Lisa both rake CP5116 and CP5114

= SELECT DISTINCT el.SID AS 31D1, =2.5I0 A5 5IDZ

= With DISTINCT, all duplicate (3ID1, 5102} pairs are remmoved
fromn the oatput

SQL set and bag operations
4 UNION, EXCEPFT, INTERSECT

" Set semantics
* Duplicates in inpat tables, f any, ar= first =liminated
" Exactly like set |}, —, and (M in relational algebra
4+ UNION ALL, EXCEPT ALL, INTERSECT ALL
" Bag semantics
® Think of each row as having an implicit count (the
number of times it appears in the table)
" Bag union: sum up the counts from two tables
" Bag difference: proper-subtract the two counts
" Bag intersection: take the minimum of the two counts

Examples of bag operations
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