SQL: Triggers, Views, Indexes

cP51le
Introduction to Database Systems

Announcements (October 30)

4 Homework #35 due next Thursday
% Project milestone #2 due in 1% weeks

“Active” data

% Constraint enforcement: When an operation viclates
a constraint, abort the cperation or try to “fix" data
" Example: enforcng referential integrity constraints
" Generalize to arkitrory constraints?
% Data menitoring: When something happens to the
data, automatically execute some action
" Exomple: When poos rses abowe 520 per share, sall
" Example: When encollment iz at the Lot and snoce

studants try to cegister, email the instructos

Triggers

4 A trigger is an event-condition-action (ECA) rule
" When event ocours, test condition; if condition =
satisfied, execute action
% Example:
® Event: whensver there comes o new student. ..
" Condition: with GPA higher than 3.0,
" Action: then make him/her take CP5118!

Trigger example

CREATE TRIGGER CPS116AutoRecruit

AFTER [INSERT ON Student |~ Evem

REFERENCING MEW ROW AS newStudent

FOR EACH ROM

WHEN |{newStudent.GPA > 3.0)} Conditca

INSERT INTO Enroll
UALUES{newEtuant.SID, 'CPS116'):

ActHoo

Trigger options

& Possible events include:
" INSERT ON 2obi-
" DELETE ON sobi-
" UPDATE [OF cofawes} ON 2ok
% Granularity—trigger can be actovated:
" FOR EACH RON modified
® FOR EACH STATEMENT that pecfocms modification

% Timing—action can be executed:
" AFTER oc BEFORE the rnggering event




Transition variables

% OLD ROW: the modified row before the trnggernng event
% NEW ROW: the modified rowr after the triggenng =vent
4 OLD TABLE: a hypothetical read-only table contauining all
modified rows befors the tiggenng svent
4 NEW TABLE: a2 hypothetical table containing all medifi=d
rows after the toggenng =vent
= Mot all of them maks sense all the bme, ez
= AFTER INSERT smbcmeont-love] triggeors
= 1Zon usc only NEW TABLE
= BEFORE DELETE rom-lowe] trigscrs
= Com usc oaly OLD ROW
u Che

Statement-level trigger example

CREATE TRIGGER CP31l6AutocRecruit
AFTER INSERT ON Student
REFERENCING MEW TABLE AS newStudents
FOR EACH STATEMENT
IMSERT INTO Enroll

(SELECT SID, 'CPS116'
FROM newitudents

WHERE GPA > 3.0):

BEFORE trigger example

4 Never give faculty more than 30% raise in one update
CREATE TRIGGER MNotTooGreedy
EEFORE UPDATE OF salary ON Faculty
REFEREMCING OLD ROW AS o, MEW ROW AS n
FOR EACH ROW
WHEN (n.salary = 1.5 * o.salary)
SET n.salary = 1.5 * p.salary;

= BEFURE tnggers are often used to "condition” data

= Anothsr option is to roise an error in the togger body to
abort the transaction that caussd the trigzer to &re

Statement- vs. row-level triggers

Why are both needed?

< Certain triggers are only possible at statement level
¥ Tf the average (GPA of students inserted by this
stotement =sxc=ads 3.0, do ...
4 Simple row-level triggers are easier to implement

¥ Statement-level toggers require significant amount of

state to be maintained in OLD TABLE and NEW TABLE
" Homever, a row-l=vel trigger doss get fired for each cow,

so complex row-level trigzars may be inefficent for
stataments that gensrate lots of modificanions

Ll

Another statement-level trigger

% Grre faculty a raise f GPA's in one update statement are all
Incrensing
CREATE TRIGGER AutoRaise

AFTER UPDATE OF GPA ON Student
REFEREMCING OLD TABLE A5 o, NEW TABLE AS m

FOR EACH STATEMENT

WHEN (MOT EXISTS(SELECT * FROM o, n
WHERE ©.5ID = n.SID
AND 0.GPA >= n.GPA))

UPDATE Faculty SET salary = salary + 1000;
= A rowr-level tngger would be difficult to wrote 1o this cas=

System issues

4 Racursive fining of triggers
= Action of anc briggor causcs anothor brigeor bo finc
= (Can gct into an infinitc loop
* Zomz DBLLE rotrict trigger notions
= hims DEAASE ot o masiceem levedl of ooz (1€ in TET)
4 Interaction with constrmnts (very tocky to get aoght!)
= Whn do we chodk if 2 tiggoing crent vialabos constrainks?
= Aftor 2 BEFORE trigmer faz the brigsar can B o potosiisl wiclskion)
= Deforz an AFTER wigger
= AFTER trigzors also scc the offccts of, say, cascaded delotes cavsed
by refiorential inbegrity constraink wiolations
{Bazcd on DBZ; othor DBMS may mmplamont a diffcront policy)




Views

% A view is like a “virtual” table
¥ Diefined by o query, which descobes how to computs the
riew contents on the fy

" DBMS stores the view definition query instead of viewr
conbenks

¥ Can be used 1n queries just Lik= a regular table

Creating and dropping views

4 Example: CPS116 roster

® CREATE VIEW CPS116Roster AS
SELECT SID, name, age, GPA__callcd *basc tablcs™
FROM Student |

WHERE SID IN (SELECT SID FROM Enroll
WHERE CID = 'CP3116'}:

4 To drop a view
= DROP VIEW PR

Using views 1in queries

% Example: find the average GPA of CP5116 students
™ SELECT AVG(GPA)} FROM CP31leRoster;

" To procass the query, ceploce the reference to the viaw by
1ts d=finition
» SELECT AVG({GPA)
FROM (SELECT SID. name, age. GPA
FROM 5Student
WHERE SID IN (SELECT SID
FROM Enroll
WHERE CID = "CP5116')):

Why use views?

% To hide data from users
& To hide cmnp]e:il:}-' from users
% Logical data independence
" T applications deal wath views, we= can change the
underlving schema without affecting applications
¥ Recall physical data independence: change the phiysical
crgonization of data without affecting applications
< To pr-:r'r'ide a uniform interface for different

implementations or sources

o Real database applicarions use tons of views

LT
Moditying views
¢ Dioes not seem to make sense since views are virtual

4 But does make sense if that is how users see the
database

% Goal: modify the base tables such thar the
modification would appear to have been

accomplished on the view

A simple case

CREATE VIEW StudentGPA AS
SELECT SID, GPA FROM Student;

DELETE FROM 5tudentGPA WHERE 5ID = 123;

translates to:

DELETE FROM Student WHERE SID = 123;




