
9A Aneries 6.16.5 NUL: Value unknown
,
value inapplicable , Scopingrulefornames. Dirty leads: Nd

Trick : from
,
the where

,
the select

.
value withhdd. OLD belongtoanothertuple variable .

btltttand FROM are required . operatoruithnuuresull.sn NULL . SVBQUERIES in FROM clauses
.

FROM : clause gives the relation or compare with Null result in UNKNOWN .
Relation> in SQL are bags ,

not sets
.

relation> to which the query refers . Use ✗ IS NULL
,
✗ IS NOT NULL

WHERE :(Iauseisa condition
, TRUE -- 1. FALSE - O ,

NULL --0.5 . SQLJOIN Expressions
much like a selection - condition in Thus

,
ANDI> min

, ORismax.NOTdependsonX.pro/ud-s.naturaljoins,ttetajoin , Outer join .

relation al algebra. Onlytupksuith condition oith TRUE are included . IROSSJOIN: R with all attributs

SELECT: clause tells which altr . ✗ y ✗Ayxory ! X Theta Join : JOIN
. . .
ON

. . .
is R S

.

T T T T F

ofthetuple> matching the cond
- are T u u i F

'

duplica values ; A- JOIN RION C
.

T F F T F

produced aspartortkansuer. (proj ) u T V T u NATURAL JOIN : Rt Rd All pairs of attributs
u u ( u u u

U F E U U have common name are equal.ec/,nootkr condition , each
F T F T T Inherent

Projection In SQL F U F U T pairofequal.ec/aHributeispwjectedout.WHEREON
F F F F T

SELECT
☆
FROM R ; A1

,
Aa OVTERJOIN : Augment result> of JOEY by

Alias : SELECT -12 AS BI FROM R ; ORDERBY: + Operation ,
list.la/tr

. danglingtuples.ie. , NULL . SAME LONE TWO

SELECT list can function / ikethlist ASC.DE" Alltuples: r

inan extended projection and can ORDERBY clause folks WHERE clause and any HAVING: clause allocs selection of certain
also include aggrégats-on , other clause 4-RWPBYIHAVING

.

yroupsinauhdegroup.soperator.SE/tTTlength-o.15AsTime FROMR : SELECT apph.ec/afterORDERBY . DISTINCT: SELECT DISTINCTA toeliminate

ORDERBY A- + B DESC with R / A. B) duplicate .UA, usuallyeliminateduplicates.be All to
Can add constant asan expression in avoid behariour.NO/-e:Itisexpensivetoeliminateduplicates .
SELECT clause .ca/.'hrs.'ASinHours.5QLWithMoreThan0ne Relation Aggregation : SUM ,AVG.MIN.MAX.COUNTAddsacdumnuithhrs.in

everytupk . SELECT
☆

FROM A. BWHEREC ; COUNT - Count> all the tuples .
SQL is case insensitive.vn/essinquotes.(anuseR.Afordisambiguating altr.in SELECT. COUNT / DISTINCT ×

Orderoflrecedence : NOT
,
AND

.
OR tuple Variable : t'ROMRRI , RAS R2 SELECTXFROMYGROUPBYX ;

Nested /
oops , parade / assignment . Ina SELECT clause thathasaggregationonly

Selection In SQL Note : produce> pairstwic.ee . those attribue> that are mentioned in THGROUPBY danse

⇔. " ÷. :*."".mn#...........J............................SQLsymbd''notequa/to
"

.
R.A-t.fi NUL ignoredinaggr. / FOR NON - NUUIOUNTI'))

=

SQL symbol = =

.
Note: Iftisempty , nothingi> returned . NULisordinaryinG-ROUPBY.Emptybagi.JO.

Concaténation operatorto string. UNIONU
,
INTERSECT A

,
EXCERT SVMINUU) -- NUL

.

UNIONArithmetic Operators are allowed . Query INTERSECT (Query SELECT
,
FROM

,
WHERE

,
GROUP BY

,
HAVING

,

and
EXCERT

then ORDERBY.

SELECT LFROMRWHEREC : Subqueries WHERE ( HAVING E : Any tuple that doesn't
>
Au Oc R subqueriescanhavesubquen.es. They conditionisnot.onlytupksbe.mg/-ested.AHributesthatareinthreturnsingle constant , WHERE returns Group Bylistmayappearunuggregatedinth HAVING .

= forstringsistksamesequenceo.lt/AR. relations
/
WHERE in FROM followed by tuple rat. FROM may

be aggregate in th HAVING.
I

= precedesinlexicographicorder.subqueriesproducescalarvalues.IO or d

'

bar
' '

bargain
'

,

' Fodder ' ' Foo '
.

is returned the run - time errors . Modification
INSERT INTORIAI VALVES (v ) :

Pattern Matching: SNOTLIKEP ,where EXISTS Riis a condition that is True if Default value> loraltributesnotinqueryitheorder
5- string and p

- pattern . Risnotempty. NOT can be apple.ec/tobdar.mnHers.UsesElEcttoaddmuHipIetuplesl
◦

◦ Oor more any 1- CHAR SINRitrueiffsisequaloftkvaluei.nl. DELETE FROM R WHERE Ci
"

is a singe apostrophe SNOTINR: trueiffsisequaltonoraluei.nl. UPDATER SET nvexp. WHERE ci

SLIKE
'

✗
'
°

.

◦

◦ ✗
◦

◦ ESCAPE
'
x
' S ALL Riiffs everycdumn in R

.

> ◦
◦ isinth matching string. 5 ANYR : iffs any value in R . Transactions 6.6

START

TINR
,
t ANYR ,

for tuples .
TRANSACTION . . . COMMIT ROLLBACK )

DATE
"

1995-05-14
'

serealizabil.ly : locking almont impossible .

TIME
'

15:00:02 -5
' '

12:00:00 - 8:00
' (orrelatedsubqueries Atom.ci/-y:AllorNothing

TIMESTAMP combine> thabove
. Subquerytobeevaluatedmanytimes . SETTREADONLYIÆADWRITE

- committed READONLY default

SETT ISOLATION LEVEL READ COMMITTED
.

READ

REPEATABLE READ, SE RIALIZABLE, UNCOMMITTED

Contraint and Triggers 7

FK must be declared UNIQUE or PK . FK

must appear in reference altr . of some tuple .

REFERENCES tables altrs
.

FOREIGN KEY aHrs.

leferentiat Integrity
INSERT RI WHERE FK IS NOT IN Rd

UPDATE Rt WHERE FK IS NOT IN R2

UPDATE Ra WHERE FK IS IN Rt

DELETE Rt WHERE FK IS IN R2

Contraints
DEFAULT policy : rejet ridating mods .
CASCADE pdicy: changes to the ref altis

. are

mimicked at th FK
,

SET NUI pdicy: mod . to reffered R affect a FK
CREATE

value
, Changed to NULL . ON D SET NUL .

INSERT with NULL bypass contraint. .

DEFERRABLE intiallydef.hr immediate .
SETCONSTRAINT my

contraint DEt'FERED ;

CREATE TABLE NOT Null A CHECK ( A) i

CREATE TABLE
.. .
CHECK ( condition) ;

(ONSTRAINT mycontraint PRIMARY KEY I

We cannot add a contraint to a table unless

it holds
.

ALTERTABLE RDROPCONSTRAINTmycontraint:

ALTER TABLE R ADD ONSTRAINT mycontraint const
. i

CREATE ASSERTION ass
.
CHECK ( cond

.

) i

triggers event condition action

CREATE TRIGGER AFTER BEFORE
> UPDATE

INSTEAD OF
,
FOR EACH ROLL

,
EACH STATEMENT OF.

WHEN clause optimal .
BEGIN

. . .

END
C

Rou -level : Update oId
, neu , insert new ,

délétion old
.

usually

no dups ) . Statement -Level : No old or neu .

OLD TABLE AS OLD
,
NEWT AS NEW

.

Views and Indexes 8.1 8.4

Virtual views are not stored. Materialized

View = index .

serialiable CREATE VIEW v.n As v. def

or CREATE VIEW v.n (attrs
.
) AS . . .

INSERT
,
DELETE ,

and UPDATE.



Vpdatable Views: Malrieu ' Mod base .

WHERE clause not involved in sub
query .

FROM clause one occurence of R and no other .

Note: Cant project NOT NULL or No DEFAULT .

Removal : DROP VIEW v.ni

DROP TABLE
,
meam View becomes unusable .

TRIGGER on View use INSTEAD Of for

BEFORE and AFTER.

Indexes : Efficient to find tuples . Binary Search
Tree of (Key . Value) . multi- att . indexes .

CREATE INDEX name 0N TABLE aArs
.
i

DROP INDEX name i

Useful: queries value is common one or Zero .

Clustered: grouping
th tuples .

Materia/ized Views : Maintain values
.

CREATE MATERIALIZED VIEW name;

changes are incrémental FROM clause
.

ACID Properties
Atomicity: Be indivisible .
Consistency

: Not Ieare DB in inconsistent State .

Isolation : Independant.
Durability : Permanent after commit

Midterm 03 SQL & Transactions

WHERE AFTER ON BEFORE JOIN

SHOW CREATE TABLE ;

DELIMITER $$ ;

DESCRIBE TABLE i

DEFAULT

ALTER TABLE R DROP A i

ALTER TABLE R ADD A TYPE

ALTER TABLE R MODIFY type A
. . .

DELETE FROM R I

think about PK being auto - incrémented.

INNER JOIN usually throw away NULL .

NATURAL JOIN throw away duplicate aArs.

No new in AFTER TRIGGER .

INSERT only affects tuples inserted.
Delete View also Delete Table

.

ADD INDEX is invalid !

Unique, Foreign Key auto construits un index .


