Schema for Example Tables =g

% Sailors:  ( sid, sname, rating, age )
+ Boats:  ( bid, color, bname)
+ Reserves: ( sid, bid, date)
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Find names of sailors who've reserved boat #103

< Solution1: ~« Reserves)><i Sailors)

snamel(P 5103

< Same:

o(Templ,o Reserves)

bid=103
o (Temp2, Templ <1 Sailors)

(Temp?2)

Sname

& Solution?2: 7« (Reserves>< Sailors))

sname'® g —103
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Find names of sailors who’ve reserved a red boat

% Information about boat color only available in
Boats; so need an extra join:

o Boats) >< Reserves>< Sailors)

T
Sname(( color=red'

% A more efficient solution:

T Boats) <1t Res)>< Sailors)

Sname(ﬂsid((ﬂbid Gcolor = red'

A query optimizer can find this, given the first solution!
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Find sailors who've reserved a red or a green boa

% Can identify all red or green boats, then find
sailors who've reserved one of these boats:

o (Tempboats, (o Boats))

color=red' v color='green’

T onamellempboats><t Reserves>< Sailors)

% Can also define Tempboats using union! (How?)

+ What happens if V isreplaced by A in this query?

oals oL o 5
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Find sailors who've reserved a red and a green boa

% Previous approach won’t work! Must identity
sailors who've reserved red boats, sailors
who've reserved green boats, then find the
intersection (note that sid is a key for Sailors):

o(Tempred, Boats)><t Reserves))

Sld(( color=red

o (Tempgreen, . Boats)<t Reserves))

sid (e ° color= green'

T oname(empred N Tempgreen) > Sailors)
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Find the names of sailors who've reserved all boats

+ Uses division; schemas of the input relations
to / must be carefully chosen:

Boats))

po(Tempsids,(r Reserves)/(x

sid bid

T sname Lempsids > Sailors)

bid

« To find sailors who've reserved all ‘Interlake’ boats:

""" / ﬂbid (o bname=Interlakeé Boats)

o 7 1 o= R / Boat
» What's wrong if Tempsids . d( cservesiz, . Pod 5)
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Banking Example “/
branch (branch_name, branch_city, assets)
customer (customer_name, customer_street, customer_city)
account (account_number, branch_name, balance)
loan (loan_number, branch_name, amount)

depositor (customer_name, account_number)

borrower (customer_name, loan_number)

odlo oL wyo 8



. N_&
Example Queries /
« Find all loans of over $1200

G amount > 1200 (loan)

m Find the loan number for each loan of an amount greater than
$1200

1—[Ioan_number (S amount > 1200 (f0@N))
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Example Queries .
< Find the names ofall customers who have a

loan, an account, or both, from the bank
chstomer_name (bor rower ) U chstomer_name (depOSitor )

B Find the names of all customers who have a loan and an account at
bank.

chstomer_name (borrower) N chstomer_name (depositor)

oala oli:l.; u,;)o 1 0
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Example Queries .
+ Find the names ofall customers who have a
loan at the Perryridge branch.

chstomer_name (Gbranch_name=“Perryridge”

(Gborrower.loan_number = Joan.loan_number\borrower x loan)))

m Find the names of all customers who have a loan at the
Perryridge branch but do not have an account at any branch of
the bank.

chstomer_name (Gbranch_name = “Perryridge”

(O borrower.loan_number = loan.loan_numbeAPOrrower x loan))) —

Heustomer name(depositor)
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Example Queries .
< Find the names ofall customers who have a

loan at the Perryridge branch.
e Query 1

chstomer_name (Gbranch_name = “Perryridge” (

Shorrower.loan_number = loan.loan_number (POrrower x loan)))

e Query?2

chstomer_name(gloan.Ioan_number = borrower.loan_number (

(Gbranch_name = “Perryridge” (10aN)) X borrower))

oala oli:l.; u,;)o 1 2
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Example Queries /

+ Find the largest account balance
Strategy: =

Find those balances that are not the largest

Rename account relation as d so that we can compare each
account balance with all others

Use set difference to find those account balances that were not e
found in the earlier step.

The query is: =

1—[balance( accoun t) - l_[accoum‘.balanc:e

(S account.balance < d.balance (@ccount x py (account)))
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Bank Example Queries \“/

B Find the names of all customers'-who have a loan and an account at bank.

chstomer_name (b orrower ) A chstomer_name (depositor )

< Find the name of all customers who have a loan at the
bank and the loan amount

chstomer—name, loan-number, amount (bOI’ rower 5 loan )

oals oL o 14
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Division

+ Not supported as a primitive operator, but usetul for
expressing queries like:

Find sailors who have reserved all boats.
% Let A have 2 fields, x and y; B have only field y:
 AB= {(x)] I(x.y)ed V(y) € B}

= i.e., A/B contains all x tuples (sailors) such that for every y
tuple (boat) in B, there is an xy tuple in A.

= Or: If the set of y values (boats) associated with an x value
(sailor) in A contains all y values in B, the x value is in A/B.
+ In general, x and y can be any lists of fields; y is the
list of fields in B, and x\y is the list of fields of A.
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SnO | pno
sl |pl
sl |p2
sl |p3
sl p4
s2 |pl
s2 |p2
s3 |p2
s4 |p2
s4 |p4
A

pno

p2

B1

SNO

s1

s2

s3

s4

A/B1
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Expressing A/B Using Basic

Operators

< Division is not essential op; just a useful shorthand.

= (Also true of joins, but joins are so common that systems
implement joins specially.)
% Idea: For A/B, compute all x values that are not
“disqualified” by some y value in B.
= x value is disqualified if by attaching y value from B, we
obtain an xy tuple that is not in A.

Disqualified x values: 7 (( X (A)x B)—A)
A/B: T x(A) — all disqualified tuples

oolo oli:l.: o~ 1 7



Bank Example Queries
< Find all customers who have an account from at

least the “Downtown” and the Uptown” branches.
e Query 1

I customer name (Obranch_name = “Downtown (d€pPOSItor — acdadint )) N

chstomer_name (Gbranch_name = “Uptown” (depositor  accgynt))

e Query 2

Ucustomer name, branch_name (depositor a%ount)

+ Ptemp(branch_name) {("'Downtown™), (“Uptown™)})

Note that Query 2 uses a constant relation.
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Examﬁﬂe ueries
< Find all customers who have an account at all

branches located in Brooklyn city.
depositor  acgoynt)

chstomer_name, branch _name (

- 1_[branch_name (Gbranch_city = “Brooklyn” (bl’ anch ))

oals oL o
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