Lecture 4 :Updates, V iew s,
Constraints and O ther Fun
Features

M cnday, A pril 19th, 2004

Agenda

e Nullsand outerjpins

e C1reating and updating schem as

e V iew s: updating and reusing them
e Constaints

e Programm ing w ith SQ L

e Relationalalgebra

NullV alues and O uterpins

Explicit pinsn SQL:
Productfiam e, category)
Purchase (prodN am e, store)

SELECT Pmoductnam e, Purchase store
FROM  Productd0 IN Purchase ON
Productnam e = Purchase prodN am e

Same as:

SELECT Pmoductnam e, Purchase sore
FROM Product, Purchase
W HERE Productnam e = Purchase prodN am e

ButPmoducts thatneversold w illbe Iost !

NullV alues and O uterpins

Leftouter pns in SQL:
Productfam e, category)
Purchase (rodN am e, store)

SELECT Productnam e, Purchase store
FROM Product LEFT OUTER JO IN Purchase ON
Productnam e = Purchase prodN am e

Product Purchase
Name Category ProdName Store
Gimo gadget Gimo Wiz
Camem Photo Camem Ritz
OneC lick Photo Camem Wiz
Name Store
Gizmo Wiz
Camem Ritz
Camema Wiz
OneClick NULL

OuterJoms

e Leftouter pin:
- Include the left tuple even if there’sno m atch
e R ightouter pin:
- Include the right tuple even if there’sno m atch
e Fullouter pin:
- Include the both Jeftand right tuples even if
there’snom atch




M odifying the D atabase

Theertions
G eneral form :
Three kinds of m odifications
o T ons INSERT NTO R@Ll,. .An) VALUES (1,. ,,vn)I
e D eletions
OUpdates Example: Inserta new purchase to the database:

INSERT INTO Purchase buyer, seller, product, store)
VALUES (\Joe’, ‘Fred’, ‘wakeup-clock-espresso-m achine’,
‘The Sharper Inage’)

! \ r
Som etim es they are all called “updates” M ising attrbute i NULL.
M ay drop attribute nam es if give them I order.

Insertions Theertion: an Exam ple
Productfam e, listPrice, category)
INSERT INTO PRODUCT ame) Purchase (prodN am e, buyeN am e, price)
1odN am e Is foreign key in Productnam e
SELECT DISTINCT Purchase product| P g ey .
FROM Purchase -
ﬁX o
W HERE P date > “10/26/01" Suppose database got conupted and w e need to fix it:
Purchase
Product
podiane | buyeName price
peme Lstprice caEgery camea John 200
The query replces the VALUES keyw ord. gizmo 100 gadgets gimo smih 80
Herewe hsertmany tuples nto PRODUCT cmen smih 225
9 Task : insert n Productall prodN am es fiom Purchase 10

Thsertion : an Exam ple Thsertion : an Exam ple

NSERT INTO Producthame)

INSERT INTO Productam e, listPrice)
SELECT DISTINCT prodName

FROM Purchase

SELECT DISTINCT prodName, price
W HERE

o FROM Purhase
prodVame NOT IN SELECT name FROM Product W HERE prodName NOT N (SELECT name FROM Product)

name listPrice category
name IstPrice category

gizmo 100 Gadgets
gizmo 100 Gadgets

cmen 200
cmen

camenm 72 225 72
1

“— Dependson the inpkm en@gtion




D eletions

Example:

DELETE FROM PURCHASE

W HERE seller= \Joe’ AND
product= 'Boocklyn Bridge’

Factoid aboutSQ L : there isno way t dekete only a single
occunence of a tuple thatappears tw ice
Inamwhton.

Updates

Example:

UPDATE PRODUCT
SET price = price/2
W HERE Productname IN
(SELECT product
FROM Purchase
W HERE Date='ct, 25,1999);
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DamDefinition M SQL

So farw e have see the Data M anipulation Language, DM L
Next:Data D efinition Language ODL)

D ata types:
D efines the types.

D ata definition: defining the schema.
e Create tables

e Dekte tables
e M odify table schema

Tndexes: t© Inprove perform ance

DamaTypesn SQL
e Charmacters:
- CHAR (0) — fixed Ength
- VARCHAR ©0) —variblk Ength
e Numbers:

- INT,REAL plus variations
e Timesand dates:
- DATE,DATETM E (SQL Serveronly)
e To reuse dom als:
CREATEDOMAN address AS
VARCHAR (55)
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Creating Tables

Examplk:

CREATE TABLE Person(

name VARCHAR 30),
socil-security-number INT,

age SHORTINT,
city VARCHAR (0),
gender BIT (1),

B ithdate DATE

D eleting orM odifying a Table

Dekting:
Exampl: |DROP Person; Exercise w ith care !!

A Tering: @dding orrem oving an attrbute) .

ALTER TABLE Person
ADD phone CHAR (16);
Example:
ALTER TABLE Person
DROP age;

W hathappens w hen you m ake changes to the schem a?
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D efaultValues

Specifying defaultvalues:

CREATE TABLE Person (
name VARCHAR @0),
socil-security-number INT,
age SHORTINT DEFAULT 100,
cty VARCHAR (0)DEFAULT ‘Seattk’,
gender CHAR (1) DEFAULT ',
B ithdate DATE

The defaultofdefaults: NULL 19

Indexes

REALLY inporantto speed up query processing time.
Suppose w e have a relation

Person fnam e, age, city)

SELECT *
FROM  Person
W HERE name= “Smih”

Sequential scan of the file Person m ay take ong

20

Indexes

e Create an Index cnnam e:

AN
ba
b \\;

!

[ [ o [ [~ [ on | ]

e B+ treeshave fan-outof 100s:max 4 levels !

C reating Indexes

Syntax:

CREATE INDEX namelndexON Person(name)l

22

C reating ndexes

Indexes can be created on m ore than one attrbute:

CREATE INDEX doubkindex ON

Example: Person (age, city)
SELECT *

Helpsn: |FROM Pemon
W HERE age = 55 AND city = “Seattke”

SELECT *
Butnotin: FROM Person
W HERE city = “Seattle”

C reating ndexes

Tndexes can be usefiil n range queries o :

CREATE INDEX ageIndex ON Person &age)l

B+ treeshe in: | SELECT *
FROM Person
W HERE age > 25 AND age < 28

W hy notcreate indexes on everything?

24




Agenda

Nulls and outerjpins
C reating and updating schem as
e V iew s: updating and reusing them
e Constaints
e Programm ing w ith SQ L
¢ Relationalalgebra

DefningViews
V ¥w s are welations, except that they are not physically stored.
Forpresenting different inform ation to differentusers

Emplbyee (s, nam e, departm ent, project, salary)

CREATE VIEW DevelpersAS
SELECT nam e, projgct
FROM Emplyee
W HERE deparm ent= “D evelopm ent”

Paymwllhas access to Em ployee, others only to D evelopers

26

A D ifferentV iew

Person fnam e, ciy)
Purchase puyer, seller, product, store)
Productfam e, m aker, category)

CREATE VEW Seattleview AS

SELECT buyer, seller, product, store

FROM Person, Purchase

W HERE Personciy = “Seattle” AND
Person nam e = Purchase buyer|

W ehave anew virualteble:
Seattle-view (puyer, seller, product, store)

UsihgaV ew

W e can bteruse the view :

SELECT name, store

FROM Seattle-view , Product

W HERE Seattle-view product= Productname AND
Productcategory = “shoes”

28

W hatH appensW hen W e Query
aView ?

SELECT name, Seattleview store

FROM Seattle-view , Product

W HERE Seattleview product= Productname AND
Productcategory = “shoes”

|

SELECT nam e, Purchase store

FROM  Person, Purchase, Product

W HERE Personciy = “Seattle” AND
Person nam e = Purchase buyer AND
Purchase poduct= Productname AND
Productcategory = “shoes” 2

TypesofViews

e V ivtual view s:
- Used In dataloases
- Computed only on-dem and - slow er atmntin e
-Avaysup todate
e M aterialized view s
- Used In data w arehouses
- Precom puted offline - fageratmntin e
— M ay have sale data

30




Updating V iew s
How can Inserta tuplk nto a teble thatdoesn 'texist?

Em pbyee (ssn, nam e, departm ent, project, salary)

CREATE VIEW DevebpersAS
SELECT nam e, project
FROM Emplyee
W HERE departm ent= ‘D evelopm ent”

Twemake the NSERT NTO Developers
ollow ing nsertion: VALUES (\Joe”, "Optin zer")
T es: INSERT NTO Employee

VALUES NULL, “Joe”, "D evelopm ent” , “O ptin izer”,NULL)

Ex

Non-Updatable V iew s

CREATEVIEW Seattfle-view AS

SELECT eeller, product, store

FROM  Person, Purchase

W HERE Personcity = “Seattle” AND
Person nam e = Purchase buyer|

How can w e add the follow Ing tuple to the view ?
("Joe”, “ShoeM odel12345”, "NneW est)

W eneed to add “Joe” to Person first, butw e don’thave all its attrbutes
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Answering QueriesUsing V iew s

e W hatifwewanttouseasetof view sto
answ era query.

e W hy?
— The cbvious reason...
- Answ ering queries overw b data sources.

e Very coolstuff! (e., Idid a otof research
on this).

Reusing aM aterialized V iew

e Suppose Thave only the resultof SeattleV iew :
SELECT buyer, seller, product, store
FROM  Person, Purchase
W HERE Personciy = ‘Seattle’ AND
Person per-nam e = Purchase buyer
e and Iwantto answ erthe query
SELECT buyer, seller
FROM Person, Purchase
W HERE Personcity = ‘Seattle’ AND
Person per-nam e = Purchase buyerAND
Purchase product= ‘gizm o’ .
Then, Ican rew rite the query using the view .
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QueryRewritngUsing V iew s

Rew rftten query':
SELECT buyer, ssler
FROM SeatteV w
W HERE product 'gizmo’

O righalquery:
SELECT buyer, ssller
FROM Person, Purchase
W HERE Personciy = ‘Seattle’ AND
Person pernam e = Purchase buyerAND
Purchase product= ‘gizmo’.

AnotherExample

e Igtillhave only the resultof SeattleV iew :
SELECT buyer, seller, product, store
FROM Person, Purchase
W HERE Personcity = ‘Seattle’ AND
Person per-nam e = Purchase buyer
e butIwantto answ erthe query
SELECT buyer, seller
FROM  Person, Purchase
W HERE Personcity = ‘Seattle’ AND
Person pernam e = Purchase buyerAND
Person Phone LIKE ‘206 543 % '.
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AndNow?

e Tgtillhave only the resultof SeattleV iew :
SELECT buyer, seller, product, store
FROM Person, Purchase, Product
W HERE Personcity = ‘Seattle’ AND
Person per-nam e = Purchase buyerAND
Purchase product = Productnam e
e butIwantto answ erthe query
SELECT buyer, seller
FROM  Person, Purchase
W HERE Personciy = ‘Seattle’ AND
Person per-nam e = Purchase buyer.

AndNow?

e Igtllhave only the resultof:
SELECT seller, buyer, Sum (Price)
FROM Purchase
W HERE Purchase store= ‘TheBon’
G oup By seller, buyer

e butIwantto answ erthe query
SELECT seller, Sum (Price)

FROM  Purhase
W HERE Personstore = ‘TheBon’
Gwoup By seller

And what if it's the otherw ay around?
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e Istillhave only the resultof:
SELECT selkr, buyer, Count(*)
FROM  Purchase
W HERE Purchase store = ‘The Bon’
G oup By seller, buyer

e butIwantto answ erthe query
SELECT seller, Count(*)

FROM Purchase
W HERE Personstore = ‘TheBon’
Gwoup By seller

The G eneral Problem

e Givena setofviewsV1l,. Vn,andaquery
Q,canwe answerQ using only the answ ers to
V1i,.. Vn?

e W hydowe care?

— W e can answ erqueriesm ore efficiently .
- W ecan query data sourceson theW W W ina
principled m anner.

e M any, m any papers on thisproblem .

e The bestperform ing algorithm : The M niCon
A Jgorithm , Pottinger& #Ha)Levy, 2000).

Querying theW W W

e AssumeavitualschemaoftheW W W ,
eg.,
- Course fum ber, university, title, prof, quarter)
e Every data source on the w eb contains the
answ erto aview overthe virtualschem a:
UW database: SELECT number, title, prof
FROM Course
WHERE uni='UW 'AND quarer'2/02’
Stanford database: SELECT number, title, prof, quarter
FROM Course
WHERE univ="Stanford’
U serquery: find all professors w ho teach “database system s”

a

Agenda

Nulls and outer-pins

Creating and updating schem as

V dew s: updating and reusing them
e Constaints
e Programm ing w ith SQ L
e Relationalalgebra
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Consmamt=sn SQL

® A constraint= a property thatw e’d like our
database to hold
e The system w illenforce the constraintby
taking som e actions:
- forbid an update
- orperform com pensating updates

Consmamt=sn SQL

Constraints n SQL:

* Keys, foreign keys

e A ttrbute-level constants

e Tuple-level constaints 0
O
® G Iobal constraints: assertions compEx

The m ore com plex the constraint, the harder itis to
check and to enforce

44

Keys

CREATE TABLE Product (
name CHAR (30) PRM ARY KEY,
category VARCHAR (0))

OR:

CREATE TABLE Product (
name CHAR (30),
category VARCHAR (20)

PRIM ARY KEY f(hame))

Keysw ith M ultple A ttrbutes

CREATE TABLE Product (
nameCHAR (30),
category VARCHAR (20),
price N T,
PRMARY KEY (nam e, category))

46

O therKeys

CREATE TABLE Prmduct (
productD CHAR (10),
name CHAR (30),
category VARCHAR (20),
price N T,

PRM ARY KEY fprmductD),
UNDUE fame, category))

There isatmostone PRIM ARY KEY ;
there canbemany UN DUE o

CREATE TABLE Purchase (
prodName CHAR (30)

REFERENCES Producthame),
dateDATETM E)

prodN am e is a foreign key to Product(nam e)
nam e mustbe a key In Product

48




Product Purchase
Name Category ProdName Store
Gimo gadget Gimo Wiz
Camem Photo Camem Ritz
OneC lick Photo Camem Wiz

Foreign K ey Constramts

*OR

CREATE TABLE Purchase (
prodName CHAR (30),
category VARCHAR (20),
dateDATETME,
FOREIGN KEY forodNam e, category)
REFERENCES Productfnam e, category)

e (nam e, category) mustbea PRIM ARY
KEY

50

W hathappens during updates ?

Types of updates:
¢ Th Purchase: nsertAipdate
¢ Th Product: delete {ipdate

—

W hathappens during updates ?

e SQL has three policies form antahning
referential integrity:

e R efectviolating m odifications default)

e Cagcade: aftera deletefipdate do a
deletefipdate

e Setnull set foreignkey field o NULL

READING ASSIGNEMNT:715,716

52

Pmduct — T Purchase
Name‘/ Category ProdName Store
Gimo gadget Gimo Wiz
Camem Photo Camem Ritz
OneC lick Photo Camem Wiz
51
Constramnts on A trbutes and
Tuples
e Constaints on attributes:
NOTNULL —dbviousm eaning...

CHECK condition —any condition !

e Constraints on tuples
CHECK condition

CREATE TABLE Purchase (
prodName CHAR (30)
CHECK fprodName IN
SELECT Productname
FROM Product),
dateDATETM ENOTNULL)

54




G eneral A ssertions

CREATE ASSERTION myA ssert CHECK
NOT EXISTS (
SELECT Productnam e
FROM Product, Purchase
W HERE Pmoductnam e = Purchase prodN am €
GROUPBY Productname
HAVING count(*) > 200)

FinalComm ents on Constants

e Can give them nam es, and alter later
- Read In thebook.

® W eneed to understand exactly when they
are checked

® W eneed to understand exactly whatactions
are aken if they fail

56

Triggers
Enab’e the database program m erto specify :
e when to check a constraint,
e whatexactly to do.

A triggerhas 3 parts:

eAnevent eg., update to an atrbute)
A conditon g., aquery to check)
eAnaction @eltion,update, nsertion)

W hen the eventhappens, the system w illcheck the constraint, and
if satdsfied, w illperform the action.

NOTE : triggers m ay cause cascading effects.
D atabase vendors did notw ait for sandards w ith triggers! 57

Elem entsof Triggers (n SQL3)

o Tin Ing of action execution : before, affteror nstead of triggering
event

® The action can referto both the old and new state of the database.
e U pdate events m ay specify a particular colum n or setof colim ns.
oA conditon is specified w thaW HEN clause.

® The action can be perform ed either for
e once forevery tupk, or

e once forall the tuples thatare changed by the database operation.

58

Example:Row Level Trigger
CREATE TRIGGER  NoLowerPrices

AFTER UPDATE OF price ON Product
REFERENCING
OLD AS OldTuple
NEW AS NewTuple
WHEN (OldTuple.price > NewTuple.price)
UPDATE Product
SET price = OldTuple.price
WHERE name = NewTuple.name

FOR EACH ROW

Statem ent Level Trigger

CREATE TRIGGER average-price-preserve
INSTEAD OF UPDATE OF price ON Product

REFERENCING
OLD_TABLE AS OldStuff
NEW_TABLE AS NewsStuff
WHEN (1000 <
(SELECT AVG (price)

FROM ((Product EXCEPT OldStuff) UNION NewStuff))

DELETE FROM Product
WHERE (name, price, company) IN OldStuff;
INSERT INTO Product
(SELECT * FROM NewStuff) o
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Bad Things Can H appen

CREATE TRIEGER Bad-trigger
AFTER UPDATE OF price N Product
REFERENCING OLD AS O dTupk
NEW ASNewTupk
WHEN NewTupkprie > 50)
UPDATE Product
SET price = New Tuple price * 2
W HERE name=NewTupkname

FOR EACH ROW 61

Agenda

Nulls and outerjpins
C reating and updating schem as
V dew s: updating and reusing them
Constaints
e Programm ing w ith SQ L
¢ Relationalalgebra
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Embedded SQL

e direct SQL (= ad-hoc SQL) israrelyused

e inpractice: SQL isembedded n som e
application code

e SO L code s identified by special syntax

Inpedance M igm atch

e Example:SQL nC:
- C uses Int, char[.], polnters, etc

The Inpedance M ism atch
Problem

W hy notuse only one Ianguage?

e Forgetting SQ L : “w e can quickly dispense w ith
this idea” [textbook, pg.351].

® SQL cannotdo everything that the host language
cando.

Solution : use cursors

- SQL usestables

e T pedance m igm atch = incom patble
types

Program sw ith Embedded SQ L

Hostlanguage + Embedded SQ L

HostLanguage + function calls,

‘ H ost anguage com pikr ‘

!

H ost language program

66
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Tnterface: SQL /H ostLanguage

V alues getpassed through shared varibles.

Colons precede shared varibles w hen they occurw ihin the
SQL statem ents.

EXEC SQL: precedes every SQ L statem ent In the host language.

The variabk SQ LSTATE provides enorm essages and s@atus

Eponts e g., “"00000” says that the operation com pkted w ith no

probkm ).

EXEC SQL BEGIN DECLARE SECTDN ;
char productN ame [30];
EXEC SQL END DECLARE SECTDN ;

Example

Product foname, price, quantity, m aker)
Purchase puyer, seller, store, pname)
Company (cname, city)
Person fnam e, phone, city)

68

U sing Shared V ariables

Void sinplhsert( {

EXEC SQL BEGNN DECLARE SECTDN ;
char n[0],cB0]; /* productnam e, com pany-nam e */|
nt p,q; /* price, quantity */
char SQLSTATE b];

EXEC SQL END DECLARE SECTDN ;

/* getvalues fornam e, price and com pany somehow  */

EXEC SQL NSERT INTO Productfonam e, price, quantity, m aker)
VALUES (n, p, g, ©);
}

Single-Row SelectStatem ents

int getPrice char*nam e) {

EXEC SQL BEG N DECLARE SECTDN ;
charn 20];
ntp;
char SQLSTATE [];

EXEC SQL END DECLARE SECTDN ;

stpy (, name); A copy nam e to local variable */|

EXEC SQL SELECT price NTO p
FROM Product
W HERE Productname= n;
eump;

}

70

Cursors
1. Declare the cursor
2. Open the cursor
3. Fetch tuplesone by one
4. Close the cursor

Cursors

void product2XM L () {

EXEC SQL BEG N DECLARE SECTDN ;
charn 20],cB0];
ntp,q;
char SQLSTATE E];

EXEC SQL END DECLARE SECTDN ;

EXEC SQL DECLARE crsCURSOR FOR
SELECT pnam e, price, quantity, m aker
FROM Product;

EXEC SQL OPEN crs;

72
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Cursors

printf("<allProducts> ") ;

while (1) {
EXEC SQL FETCH FROM asNTO n, p, g, <;
if NO_M ORE_TUPLES) bresk;
printf(*  <product>\n”);

pritE® ames %5 <hamesy, n);
pritE® cprices  $d <pries\, D
printf(" <quantity> % d </Auantity>'n",q);
printE(™ <makers % s <akes\n’, o)

prntf(" < product\n) ;
}
EXECT SQL CLOSE crs;
printf ("< AllPmoducts>\n”) ;

e W hatisNO_M ORE_TUPLES ?

#defneNO_M ORE_TUPLES !(sarmp SQLSTATE ”02000"))

7

M ore on Cursors

e cursors can m odify a wlhtion aswellas read it

oW e can determ ne the oxder n w hich the cursorw illget
tuplesby the ORDER BY keyword In the SQ L query.

® Cursors can be protected against changes o the
underlying relations.

® The cursorcan be a scrolling one: can go forw ard, backw axd
+n, n,Absfh),Abs(n).

Agenda

Nulls and outerpins
C reating and updating schem as
V dew s: updating and reusing them
Constaints
Programm Ing w ith SQ L
¢ Relational algebra
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Relational A ebra

e Fom alism forcreating new relations from
existing ones

e Ttsplace n the big picture:

D eclartive
query 4‘{ Aigebral—'{ ]'npb'nematbnl
Janguage
oL, Rehtionalalgebma
rlational calulus Rehtionalbag algebra ”

. R elational A lgebra

® Five Opemators:

- Union:"

- D ifference: -

- Selction:s

- Projction: P

- Cartesian Product: -
e D erived orauxiliary operators:

- Tntersection, com plem ent

- Joins faturalequi-jpin, theta join, sem i-pin)

- Renam Ing:r

78
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1.Union and 2.D ifference

eR1 "™ R2
e Example:
- ActiveEmployees " RetirsdEm ployees

e R1-R2
e Example:
- ATEmplbyees —RetiredEm ployees

W hatabout Intersection ?

e Ttisa derived operator
eR1 " R2=R1- R1-R2)
® Al expressed asa pin W illsee bter)
e Example
- UnibnizedEmplyees * RetiredEm ployees

80

3.Selection

e Retumsall tipleswhich satisfy a
condition

e Notation: s R)

e Examples
= Sauy e EMPOyee)
= Spne. e EMpPloyee)

e Thecondition ccanbe=,<,£,>,%,<>

Selection Exam plke

Em ployee

SSN Name DepartmentlD Salary
999999999 John 1 30,000
TTTTTTTTT  Tony 1 32,000
888888888 A lice 2 45,000

Find allem ployeesw ith salary m ore than $40,000.
S camys 000 EM PIOyEL)

4 . Proection

e Elim inates colim ns, then rem oves duplicates

® Notation: P ,, ., R)

e Exam ple: project social-security num berand
nam es:

P son,wame Empbyee)
- Outputschema: Answer(SSN ,Name)

SSN Name DepartmentlD Salary

888888888 Alice 2 45,000
82

Projection Exam ple

Em pbyee

SSN Name DeparmentlD Salary

999999999 John 1 30,000

777777777 Tony 1 32,000

888888888 A lice 2 45,000

P son,name Em ployee)

SSN Name

999999999 John
777777777 Tony
888888888 Alice

84
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5.Cartesian Product

e Each tuple mR1 with each tiple MR 2
e Notation:R1 - R2
® Example:
- Employee - D ependents
e Very rare In practice; m ainly used t©
express pins

Cartesian Product Exam ple

Em pyee

Name SSN

John 999999999

Tony 777777777

D ependents

EmployeeSSN Dname

999999999 Em iy

777777777 Joe

Em ployee x D ependents

Name SSN EmpbyeeSSN Dname
John 999999999 999999999 Em iy
John 999999999  777TTTITT Joe
Tony 777777777 999999999 Em ily
Tony 777777777 777777777 Joe

86

. R elational A lgebra

e Five opemators:

- Unin: "

- D ifference: -

— Selection: s

- Projkction: P

- Cartesian Product: -
e D erived orauxiliary operators:

- Intersection, com plem ent

- Joins (aturalequi-oin, theta Join, sem i-oin)

- Renaming:r

Renam ng

e Changes the schem a, not the instance
e Notaton:ry; 5, R)
® Example:

~ TLagName, SocSodio Employee)
- Outputschem a:
Answ er(LastN am e, SocSocN o)

88

Renam Ing Exam ple

Em ployee

Name SSN

John 999999999
Tony 777777777

rLaslNam e, SocSodNo CE m pby%)

LastName SocSocN o
John 999999999
Tony 777777777

N aturalJoin

e Notation:R1 D R2
e Meaning: RIKR2=P, (5, R1 - R2))

o W here:

— The selection s checks equality of allcomm on
attributes

— The projection elim hates the duplicate comm on
attrbutes

90
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NaturalJoin Exam ple

Em ployee

Name SSN

John 999999999
Tony 777777777
D ependents

SSN Dname
999999999 Emily
77777 Joe

Em ployee <] Dependents=
PNane,SSN,Dname(S SSN =SSN 2 EmpbyeexrssNLDnamqu?endans))

Name SSN Dname
John 999999999 Em iy
Torr 777777777 Joe
91
N atumldom

® G iven the schemasR @ ,B,C,D),S@,C,E),
whatisthe schema ofR X S ?

e GivenR @& ,B,C), SO ,E),whatisR X S ?

e GivenR @ ,B), S@,B), whatisRIX S ?

NaturalJonn
e R= N B S= B c
X Y zZ U
X 7 v W
¥ 7 7 v
7 v
A B c
*R M S= X zZ U
X zZ s
¥ z U
¥ zZ v
Z \ W 92
Theta Jon

e A oin that nvolves a predicate
®*R1IM R2 = s, R1-R2)
e Here g can be any condition

94

Eg-pn

e A theta pin where g isan equality
®R1,  R2 = s, R1-R2)
® Example:

~ Employee Mgy _gqy D ependents

e M ostusefiil pin n practice

Sem ipin

®eRXS =P, ,, RXS)
e W hereA,,.. ,A artheatrbutesnR
e Example:

- Employee X D ependents

9
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Sem ipins i D istributed
D atabases
e Sem ijpins are used In distrbuted databases

‘ Employee l><1 - & ., D ependem*s)l

aq2>7
. T=PsnSgen O ependents)
T ‘AI}SN&K: R X Dependent;%

R =Empbyee X T

Complex RA Expressions

P

name

buyerﬁnsn

pxi:pxi
E'Derfsx—s’x
P oa
nam e=fred nam‘ e=gizmo
|

Product

98

O perationson Bags

A bag = a setw ih repeated elem ents

A Tl operations need to be defined carefully on bags

e {abbc}” {abbbeffl={aabbbbbceff}

e {abbbecc) - {beeed} = {abbd}

® s, R):preserve the num berof occunences

® P, R):no duplicate elin nation

e Cartesian product, o :no duplicate elin hation

Tm portant ! R elational Engines w ork on bags, not sets !

Reading assignment:53 - 54

Finally:RA hasLin iations !

e Cannotcom pute “transitive closure”

Namel Name2 Relationship
Fred M ary Father

M ary Joe Cousin
M ary Bill Spouse
Nancy Lou Sister

® Find alldirectand indirectelatives of Fred
e Camotexpress NRA !!! Need to write C program
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