SQL
Integrity Constraints in Create pk and ck,
CREATE TABLE Student foreign

(sid CHAR(20), keys

name CHAR(20)

PRIMARY KEY (sid))
domain types: char(n), varchar(n), int, small int
numeric(p, d), real, double precision, float(n)
date: 2021-07-27’ 4-digit year, month, day
time: ‘09:00:30°" hours, minutes, seconds
timestamp: 2001-7-27 09:00:30.75’

date plus time of day

interval: ‘1’ day period of time
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create domain person - name char(20) not null
domains are data types with optional constraints.

by default, duplicates are not eliminated. "for_all ~ ot uesy

STRING MATCHING

LIKE is used for string matching
_stands for any one character
% is O or more arbitrary characters

ORDERING
ORDER BY Name des/asc (asc default)
OR ORDER BY Year, Name

(first order by year, then name within year
OR ORDER BY ¢ DESC, b ASC

SET OPERATIONS

~UWon (V)

Division Statement

(a) 7 sovswm, orivertrue (1G] /' T8 privesewum (@ soanom « 301 (foB) )
select JobNum from Job A
where not exists(

(select DriverENum from Job

where JobNum = 301)
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Each automatically eliminates duplicates.

To keep them, use UNION ALL [salactilerEhL im fram lob

where Job.JobNum = AJobNum)
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SQL Domain Types:
char(n). Fixed length character string with length . Cross-product {r x s): Allows us to combine two relations. — The mest Fensive pass cost ))
hai . Variable K th charact: . with il I th .
::Lrv:lnl;t;gr(":n:hmigsgenge::? e strings, with maximum length n. T — 2 T cost C PASS) Trm}- (_ Pcps{' - mcm+ (,'Pass) > neuc.as‘]‘c cost Lpﬁss
Small integer (machine-dependent). rafar to them by column positien ?

3:5::&::5 :In{‘,iﬁwgfll.:li? mrﬁ?nﬁ’gv‘hs;cm[:%z E:CWEH prems:n =8 Rename (p (X, E)): Assigns another name to a relation by : "rhﬁ- mil'\ P[‘lﬂ_ &Ok 2 ))-)

real, double precision. Floating polnt and doubie precison floating returning expression E under the name X > Tianl BeaSi= T isbn(. T blprice > b'l‘iﬁﬂ(. P (b, Beek) x PU’ 1 Bock

g::}(:)d|gﬁ:g§tlng point number, with user-specified precision of at Note: Can also refer o stiributes by position p ((StariD—D), e 4 uith o %rmkzr price ten at lesst one other

W sum(MovieStar)) is the same as - ice lbeckes
Null values are allowed in all the domain types. P (11D, TWsraonameMovieStar)) ) Bosk W/ smalest e beck
To prohibit null values declare attribute to be not null 1 F J P o . - E »Hu r\e;furn " o,;' *
ate domain in SQL-82 and 99 creales user-defined ¢ ty = o " o i iz2ario serving cheapest  peppe pza. For . Chepest  peppecen
cre; cr.::;":":xim perso:Tnamecmr{ZUu)s:Lt :u’:l lomain types p ({1 — StarlD1, 5 — StarlD2), MovieStar x Starsin) 3 n “3 ref al P'l?.;d&-
- . . P it (Seves)) - Tyt cizaoria (Fiote ( Plserves,51) x Plserves, 52)

spgzzzezglis [ gz3pllg SOLEXAMELES Tipizsaria (7 piaso s pfiron (are)) = Tt gomrie (e (P 2

geriziechlpd | 182 o2 i i : E—

sizazMigg 28 §z8q S Findstudents who've taken all classes (division example) Find the names of all movie stars who've been in a movie
gugn gg'é-“r g o §§% g - i SELECT DISTINCT Name Need distinct or else
%E;g ) i«fe fg: Lo g § ?EYII_E?TEXCEPT &NOT EXISTS FROM StarsIn s, Moviestar m can get movie star
g% cg E% 2 '1 5e ‘; : shame WHERE s.starsid = m.starid name duplicates!

22 % a3 g5v |2 3 FROM student s all course names i

g% % 2 § £5 § ¢ WHERE NOT EXISTS ((SELECT c.name Find the departments that have more then one faculty member

" g S E S E FROM class c) COUdrSeS ) SELECT DISTINCT f1.deptid seeing if different faculties have
g © 2 : EXCEPT courses student is ?tout entis FROM Faculty 1, Faculty f2 same department.

3339332392 2 (SELECT e.cname o 51 in enrolied in WHERE f1.fid <> f2.fid AND fL.deptid = f2.deptid

[ gg@g n QSE 3 '§ B FROM enrolled e Find IDs of MovieStars who’ve been in a movie in 1944 or 1974

5;‘?;&«3;?; £ a WHERE e.snum = s.snum))

i ; 2)Without EXCEPT using NOT EXISTS SELECT Starld For 1944 and 1974 use INTERSECT
g'g_, g%, ¥ SELECT sname FROM Movie M, StarsIn S
ie e smucsTo ¢ FROM students WHERE M.MovielD = S.MovielD AND Year = 1944
na ] TAM=zaAm & i
5o £ Benonen i WHERE NOT EXISTS(SELECT c.name UNION ALL keeps duplicates equivalent to using
H i Bfd I%g FROM class ¢ SELECT Starld year=1944 OR year=1974
z z §;§ §;§ : WHERE NOT EXISTS (SELECT e.snum - FROM Movie M, Starsin S

‘I'él 2 ‘:é“é’ i FROM enrollede = % WHERE M.MovielD = s.movielD AND year=1974
n £ -
§§§g§ :»% .w% E WHERE c.name = e.cname Find the name & Age of the oldest student(s)

FEEREEE R H g 2 and e.snum = s.snum))

BEM8Z12F, o z : SELECT sname, age _ _
i;gagggg ; ; £ Find those majors for which their average age is the minimum over all majors FROM Student s2 Find an s2 where there is
ORsMps=3 i
2E2RZEgo - ! CREATE VIEW Temp(major, average) AS  SELECT major, average WHERE NOT EXISTS (SELECT * no s1 older than them
£ig o2 & b £ SELECT S.major, AVG(s.age) AS average FROM Temp FROM student s1
3 iy g0 3 £ i FROM Student S WHERE average = (SELECT min(average) WHERE s1. age > s2.age)

T ogd & = ¢ GROUP BY major FROM Temp) ) ) ) ) )
z grouping by major, getting average age  selecting minimum over all majors Can also be written with any/all instead of exist/not exist
SELECT sname, age

Get all students using natural join

SELECT * SELECT *
FROM student s, enrolled e

WHERE s.snum = e.snum Enrolled E

FROM Student S NATURAL LEFT OUTER JOIN

FROM Student s2
WHERE s2.age >= ANY (SELECT age
FROM student s1)
Or with aggregate operators
SELECT sname, age
FROM Student s2
WHERE s.age = (SELECT MAX(s2.age) FROM Student S2)



SET OPERATIONS PART 2

. R s
Set Operations used b/w 2 sets of tuples ga;ur?I.JT;Jr;\IER JOIN | Pi- f-f-
e UNION usually used for or Defau s —only 33 46
« INTERSECT usually used for and include matches. Nawal  Natural Natural Natural
« EXCEPT usually used for A but didn’t B FROM Student S NATURAL Inner Join  Left outer Join  Right outer Join outer Join
. ‘have not been in’ LEFT OUTER JOIN Enrolled £ NOICH [SEICH  [WCICH  CSCHCE
3 3 Nul Nul 4 6 3 3 Nul
NESTED QUERIES INSERT, UPDATE, DELETE Nai 4 6
NESTED QUERIES queries w/ another query embed Insert Delete Update
e SELECT, FROM, WHERE, HAVING, can itself contain a SQL query! ;
« using IN and NOT IN AUEIY" Enroll Student 51135593 into every [ yserr iNTo Enrolled DELETE FROM Student UPDATE Student
g X class taught by faculty 90873519 SELECT 51135583, name WHERE name = ‘Smith SET age = age + 2
o ex. WHERE m.starid IN (select _...) . FROM Class WHERE age < 98
« Similar to nested loop evaluation Relational Algebra Part 2 MVHERE 1id = S087001%
o For each MovieStar tuple (FROM MovieStar), Find all the professors who are in any of the committee’s professor Piper is in
check qualification by computing subquery
R . SELECT DISTINCT profname
¢ canreplace INTERSECT queries using IN .
FROM Committee
EXISTS WHERE commname IN (SELECT *
EXISTS: true if set is not empty FROM Committee
e Used in combination w/ a subquery (t if at least 1 row) WHERE profname = ‘Piper’)
e Canbe used in SELECT, INSERT, UPDATE, DELETE Find all professors who are in at least all those commitees that professor Piper is in
e Can also use NOT EXISTS SELECT DISTINGT f
Y ) . c.profname
UNIQUE :True if there are no duplicates FROM Committee ¢
op ANY, op ALL: : operation can be >, <, =, <=, >=, <> WHERE NOT EXISTS (SELECT commname )
WHERE YEAR > ANY (SELECT year FROM Commiteea
Movies made FROM Movie ‘é‘Q"cEEF;imename = ‘Piper’) 2 _
WHERE Title="Fargo’) % 8
after Fargo & (SELECT commname g o
Division in SQL FROM committee a g2 3
- =
1.Better way w/ EXCEPT WHERE a.profname=c.profname) % :
. = ]
2.Hard way without EXCEPT Find all the enclosures that were never visited by the visitors born before 2000-01-01 n 3
SELECT E.id E 3
AGGREGATE OPERATIONS FROM Embl E Visitor(visitorID, firstName, lastName, dateofBirth) 2 H
Functions for multiset of values of a col, return val EXCEPT ployee Visits(passID, enclosurelD) 3 E
. . . = .
AVG, MIN, MAX, SUM, COUNT (SELECT EZ.id Enclosure(id, latitude, longitude) e :
This version eliminates duplicates before applying operationto A FROM Visitor v, Visits vs, Enclosure EZ 13 _‘
COUNT(DISTINCT A), SUM(DISTINCT A), AVG(DISTINCT A) WHERE v.visitorID = vs.passID AND vs.enclosurelD = ez.id AND v.DateOfBirth < Date(‘2001-01-01") ; ;
SELECT country, city. count(* Find all the animals of species cat that are taken care of by ‘Sam Smith’ g %
3 b
(it R this is for checking individual val SELECT employeelD g &
M.IIE_-J.I: “ nt a is is for checking individual values FROM TakesCareOf NATURAL INNER JOIN Employee S 5
::'ff’_f;b"_ i " HAVING is for filtering sums/maxes/mins etc, WHERE animaliD IN (SELECT id from Animal WHERE Species="Cat’) AND e 8
ORDER BY count ) pEsc IS like a where condition for group by firstName = ‘Same’ AND lastName = ‘Smith’ g =
Find the names of sailors who have reserved at least 2 boats E E
VIEWS SELECT s.sname T g
Relations defined w/ a create table, statement existing in the physical layer = FROM Sailors s, Reserves rl, Reserves r2 % E
¢ Hide data from users, make queries easier, modularity WHERE rl.sid=s.sid AND r2.sid=s.sid AND rl.bid <> r2.bid 3 5 g
Q>
CREATE VIEW C WithFalls(dept. # k) AS ; A . . . . EE§
ourseWithFalls(dept, course #, mark) Find the sailor id of the sailors with the highest rating £ % &
SELECT c.dept, c.course#, mark #cE
FROM Course C, Enrolled E SELECT s.sid EE £
WHERE c.course# = e.course# and mark < 50 FROM sailors s i §
WHERE s.rating >= (SELECT MAX(s2.rating) FROM Sailors s2) ] ,; £
View updates must occur at base tables. . . o N & cE E
« DBMS restrict view updates only to some simple views on single tables Find the names of sailors who have reserved all boats whose name starts w/ “typhoon 1 § g £
(updatable views) SELECT s.sname “no b h h h o -2 %% %
DROP VIEW <view name> does NOT affect any tuples in underlying relation =~ FROM Sailors s no boat w/ typhoon that we have not reserve H ; 3 s
WHERE NOT EXISTS (SELECT b.bid FROM Boats b WHERE name LIKE “%typhoon%” PEES
We can assign commands to DROP table for view. EXCEPT = Ws @ é 5
DROP TABLE student RESTRICT/CASCADE (SELECT r.bid FROM Reserves r WHERE r.sid = s.sid)) ~532%
e drop table unless there’s a view on it . . 2 £ = = 5
« drop table & recursively drops any view referencing it Find the name & age of the oldest sailor Sed£d

SELECT s.sname, s.age

NULL VALUES FROM Sailor s

NULL Values: tuples can have null values. unknown or doesn’t exist WHERE s.age = (SELECT MAX(s2.age) FROM Sailor s2)
e canuse IS NULL (ISNOT NULL) in WHERE or others

Consltraints for 1 table — use CHECK Consfraints over multiple tables — use ASSERTION
Null and 3-valued logic « Example: Write an assertion 1o enforce
CREATE TABLE Enrolled every student o be registered in at least
A s ER. 1 one course.
" ename  CHAR(2 :‘“IDZ“:'”"T’ Studentisnum, sname, major, standing, age)
PRIMARY KEY (s e Enrolled{snum, cname)

m, cname), which I held in R15

SQL can rename attributes, ex. rename “StarlD” to “ID" — SELECT StarlD AS ID
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WHERE c.pame=cname)}); ™ B o W 0
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Nested Queries: A SELECT, FROM, WHERE, or HAVING clause can itself contain a SQL query o o ow £
IN/NOT IN S B ox %
Find IDs and names of female stars who have been in movie with 1D 28: a’:} g E : ]
SELECT M.StarlD, M.Name = £ O =]
EEoH Midicsiai SELECT S.StarlD  [XPYETyl SELECT M.StarID, M.Name @ S g g a
WHERE M.Gender = ‘female’ AND FROM StarsIn 5 1026 FROM MovieStar M s g o5 c =
M.StarID IN (SELECT S.Starlp ~ WHERE MovielD=28 WHERE M.Gender = ‘female’ AND = SNSe <«
FROM Starsin S 0z M.StarID IN i S xw >
WHERE MovielD=28) (1026,1027) = g = ﬁ m
EXISTS (true if subquery returns at least 1 row) / NOT EXISTS -a gl = § I ﬁ
ANY (true if condition is satisfied for at least 1 row in subquery) / ALL é‘ = ﬁ © 3 [=]
Find the name and age of the oldest student(s): % = %
c s I [=2]
SELECT sname, age SELECT sname, age SELECT sname, age o E
FROM Student s2 FROM Student s2 FROM Student S x , Fooogo
WHERE NOT EXISTS(SELECT * WHERE s2.age >= ALL (SELECT age | WHERE S.age=(SELECT MAX(S2.age | |€ ©@ & B
FROM Student s1 FROM Student s1) FROM Student S2) =2 [ ] o]
WHERE s1.age >s2.age) o e @ .

Can have nestad arderina: ORDFER BY Year Name wotild firet arder bv Year then Name within veare
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