SQL: Part 1

cP51le
Introduction to Database Systems

Announcements (Thu. Sep. 11)

4 Homework #1 due next Tuesday
¥ Do we n=ed o help session temorrow o Monday?
* Tomocerow (Sop. 12 S-dpm?
» Manday (Scp. 15%: 4:15-5:15pm?

= Wl cmad the anpounccmeont

# Talk next Monday (Sep. 15), 4-5pm, North 1304
B brtps mrrer.cs.dules adn feven s 1 d = 00000000935
W Flosdle Rorommeendztion: i Cowss Rank

= Hector Garda-Ydelina (Stanford)
= Unre of thr loocke math oy’

" Highly recommended’

SQL

% SQL: Structured Query Language
" Proncunced “5-2-L" or “sequal”
® The standard guaery lmgunge :-1.1|_:l1:|-:-.|:’|.'-=|:| E-j.r nuosk
commercial DEMS
% A brief history
® IBM System K
" ANEI 50139
B ANEI SQL92 (50L2)
" ANEI 5199 (50L3)Y
" ANSISQL 2003 (added OLAP, XML, etc.)
" ANSI S0QL 2008 (added more 3IMI)

Creating and dropping tables

# CREATE TABLE skl smower
{--. . rﬁ!m_mm‘- rﬁ!m_z}‘_b:l;. .--]:

4 DROP TABLE iafl mome;
4 Examples

creste table Student (SI0 1mimper,
name varchar(20), =wil varcsar{3o),
ape intsger, BFL THoat);
creste table Dourse {210 char{13], title warchar(le0]};
creste table Esroll {SID imteper, L0 char(10)):
drop tadle Student;
grop tasle Course;
drop ta&le Earall;
— myarvihing from -- to the =nd of the Tine is Sgnorned.
— B 15 insmmsitive to white space.
— EOL s insemsitive to case {e.p., ...Dourse. .. 1% sguivalent ta
- ...DouEsEL L]

Basic queries: SF'W statement

& SELECT A,, A, .., A
FROM R;, R, ---» B_
WHERE comdirion;

% Also called an SPJ (select-project-join) query

% Equivalent (not really!) to relational algebra query
Tty Ay, A (O pativion (g X B X X BN

Example: reading a table

<+ SELECT * FROM Student;
¥ Single-table query, so no cross product here

" WHERE dauce iz optional
® ¥ 1z 2 sheet hand for “oll columas"




Example: selection and projection

# Name of students under 18
® SELECT name FROM Student WHERE age =< 18;

& When was Lisa born?

® SELECT 2008 — age
FROM Student
WHERE name = 'Liza’;
® SELECT List cam contain expressions
® {Can alsa nsc built-in fonctars such as SPBSTE, ABS, cke.
¥ String literals (case sensitive) are enclosed in singl=
guokes

Example: join

4 5ID"s and names of students taking courses with the
word “Database™ in their titles
" SELECT Student.5ID, Student.name
FROM Student, Enroll, Course
WHERE Student.5ID = Emroll.S5ID
AND Envol11.CID = Course.CID
AND title LIKE "%zDatabasesx’;

¥ | IKE snatches a string against a patt=cn
* % matches any scquenee of O or moce chasactors
" Okay to omit fakl mome in fable mome wcolumn o of
column_mams 15 unique

Example: rename

% SID's of all pairs of classmates
¥ Relational algeben query:

Tsm 25n
{8,y Emrall B} o = 2 rr 1 510 » az.510 By Emrall )

" 5L
SELECT el.SID AS 5ID1, e?.5ID AS SIDZ
FROM Envoll AS el, Enroll AS el

WHERE el.CID = e2.CID
AMD el.5ID = e2.51D;

" AS kavword is complately optional

A more complicated example

4+ Titles of all courses that Bart and Liza are taking
together
SELECT c_title
FROM 5ted=nt sb. 3tudemt s1. Enrcll =b, EnToll el, Course c
WHERE sb_name = "Bart’ AND z1.name = "Lisa’
ARD =b.5ID = sb.5I0 AND =1.5I0 = =1.5I0
AKD &b .CID = c.CID AKD =1.CID = c.CID;

Tip: Wiitc the FROM dausc fost, than WHERE, and thon SELECT

Ll

Why SFW statements?

% Ot of many possible ways of structuring SQL
statements, why did the designers choose SELECT-
FROM-WHERE?

" A large nember of quenes can be written vang only
selection, projection, and cross product (or join)
" Any query that uses only these operators can be wotten
in 2 canonical foem: , (@, (K, ® ... x E_J)
* Bample mpy pa (R, 5:' g Tregp I =
TRasE T T e VR XIS X T

® SELECT-FROM-WHERE caprures this cancnical foem

Set versus bag semantics

& Det
" Wo duplicares
¥ Ralational model and algeboa use set samantics

< Bag
" Duplicares allowed
" Nuember of duplicates 1z significant
¥ S0QL uszs bag semanbics by defaclt




Set versus bag example

Ty CEwsel
=
Erral I
= = =
1z | crause b
T AT I-_
1= |_|:|:u'.'.:
e | cPmnze
D JELECT SIOD E
1% | a1l FROM Enroll; [
1 3
ar
F
1as

A case for bag semantics

4 Efficiency
¥ Saves time of eliminating duplicates
& W hich one is more useful?

u ‘.TE‘;.E."IEEEE
" SELECT GPA FROM Student;

¥ The frst guecy just cetucas all possible GPA's
¥ The second guery retucns the actual GPA distobution
% Besides, SQL provides the option of set semantics
with DISTINCT keyword

Forcing set semantics

% SIDs of all pairs of classmates

= SELECT el.5ID A5 5101, e2.3ID AS 5ID2

FRCM Enroll AS el, Enroll A5 &2
WHERE el1.CID = =2.CID

AND el.53ID > e2.31D;

® Sav Bagt and Liza both take CF311& and CP5114
= JELECT DISTIMCT el.sID A5 3ID1. e2.51ID A5 3ID2

» With DISTINCT, all duplicate (3101, S1D2) pairs asc romored
fram thc output

Operational semantics of SEW

& SELECT {DISTINCT} E,. E,. ..., E,
FROM R,, R. ..., E.
WHERE :omdetion;
% For sach #; in K-
For sach am Bl
For each ¢_in A
If romsttiam 15 trus= ovar Fya oy o B
Compuate and output E,E, ....E_asarow
If DISTIRCT 1= presant
Eliminate duplicate rows in cutput

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

LT

SQL set and bag operations
< UNION, EXCEPT. INTERSECT

B et semaontics
* Duplicatcs in input ablos, if any, arc frst diminabed
" Exactly like set ), —, and (7 10 relational algeb
< UNION ALL, EXCEPT ALL, INTERSECT ALL
® Dag samantics
" Think of each row as having an impliat count (the
number of Bmes it appears in the table)
" Bag unioa: sum up the counts from two tables
" Bag difference: proper-subtract the two counts
" Bag intersection: take the minimuom of the two counts

Examples of bag operations

Bagl BagZ
Bl B
[1-al'] ] rq:|:|1-l
BEETE orE g
=i T -t e FT ]

Bagl UNION ALL Bagl Bagl INTERSECT ALL Bagél

Bagl EXCEPT ALL BagZ arels
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