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The SELECT statement: example

2> Find the codes and the number of employees of
the suppliers based in Paris
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The SELECT statement: basics

Basic structure

P Sp )
d T Pame T Coor T S T Sore Sl [ Pd [0y > Find the codes and the number of employees of
P1 | Jumper | Red | 40 | London| | SL | PL [300 the suppliers based in Paris
P2 Jeans Green 48 Paris St | P2 |200
P3 Blouse Blue 48 Rome S1 | P3 |400
P4 | Blouse | Red 44| London S1 | P4 |200 S R
P5 Skirt Blue 40 Paris St | P5 |100 i ¥
P6 Shorts Red 42 | London S1 | P6 |100 SId | SName | #Employees [ City SId, #Employees
S2 | P1 ]300 S1 | Smith 20 London ol
S S2 | P2 | 400 S2 | Jones 10 Paris C't‘/|= Paris
SId | SName | #Employees | City S3 P2_| 200 S3 Blake 30 Paris
S1 Smith 20 London Sit P3| 200 S4 Clark 20 London S
s2 | J 10 Pari Sl || [ |50 S5 | Adams 30___ | Athens
L e S4_ | P5_| 400
S3 Blake 30 Paris
S4 Clark 20 London
S5 | Adams 30 Athens

Elena Baralis and Tania Cerquitelli
©2013 Politecnico di Torino 1



Databases The SELECT statement: basics

> Find the codes and the number of employees of > Find the codes of all products in the database
the suppliers based in Paris R
SELECT SId, #Employees isl(-)iﬂ;-md ﬂlLId
FROM S ' !
WHERE City="Paris’; . P N
S PId_| PName | Color | Size | Store PId
B LN Lo M R e e ol BN
S1 Smith 20 London SId | #Employees
TS Jones 10 Bt | ‘ 3 10 P3 Blouse Blue 48 Rome P3
o M e o I e A z
S4 Clark 20 Lond
S5 Adaar:'}s 30 A?r?esg P6 Shorts Red 42 London P6
piG piG

2> Find the codes of the products supplied by at 2> Find the codes of the products supplied by at

least one supplier least one supplier

SP R
Sid | Pid [Qty PId 'ﬁ
Ssi | PL |300 P1 SELECT PId Tprg
s1 | P2 [200 P2 FROM SP; |
S1 P3| 400 P3 SP
s1 | p4 [200 SELECT PId q P4
s1 | ps |100 FROM SP; P5
S1 P6 | 100 P6
s2 | P1 [300 P1 L .
S2_| P2 400 P2 2> It does not eliminate duplicates
S3 P2 ]200 P2
s4 | P3 |200 P3

B S4 P4 ]300 B B
DMG s4 | p5 [400 P5 DMG

Elimination of duplicates

>> DISTINCT keyword > Find the codes of the distinct products supplied
® climination of duplicates by at least one supplier
FP
> Fi St i Sid | PId | Qty
> Find the codes of the_ distinct products supplied TREIRED SELECT DISTINCT PId
by at least one supplier st [ P2 1200 FROM SP; R
Si | P3_[400
S1 | P4 | 200 Pld
Si | p5 [ 100 P1
Si | P6 [ 100 P2
s2 | PL [300 P3
S2 | P2 [400 P4
S3 | P2 | 200 PS
S4 | P3| 200 Pé
B B S4 | P4 [300
DMG DMG S4 | P5 | 400
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Databases The SELECT statement: basics

.

Sl

Selection with an expression (1/3)

> Find all information related to products 2> Find the codes of the products and the sizes
expressed with the US standard
SELECT PId, PName, Color, Weight, Store
FROM P; SELECT PId, Size-14
or FROM P;
SELECT * P R
FROM P; PId | PName Color | Size Store PId
R P1 Jumper Red 40 London P1 26
P2 Jeans Green 48 Paris P2 34
Pld | PName | Color | Size | Store P3 | Blouse | Blue | 48 Rome q P3| 34
i1 i el R o | S O [ Fonclon P4 | Blouse | Red | 44 | London P4 | 30
P2 Jeans Green 48 Paris P5 Skirt Blue 40 Paris P5 26
P3 | Blouse | Blue | 48 | Rome P6 | Shorts | Red | 42 | London P6 | 28
P4 Blouse Red 44 London
P5 Skirt Blue 40 Paris
D[]\-)’AG P6 Shorts Red 42 London D[]\-)’AG

-
T

e ¥

&

> Definition of a new femporary column for the 2> Find the codes of the products and the sizes
computed expression expressed with the US standard

® the name of the temporary column may be defined

by means of the AS keyword SELECT PId, Size-14 AS USSize

FROM P;
R

PId USSize
P1 26
P2 34
P3 34
P4 30
P5 26
P6 28

SELECT [DISTINCT] ListOfAttributesToDisplay
FROM ListOfTablesToUse;

The SELECT statement: basics

The WHERE clause

It piG
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Databases

> It allows expressing selection conditions applied
to each tuple individually
> A Boolean expression of predicates
> Simple predicates
® comparison expressions between attributes and
constants
® text search
® NULL values

The SELECT statement: basics

2> Find the codes of the suppliers based in Paris

SELECT SId
FROM F
WHERE City="Paris’;

S
SId | SName | #Employees City R
S1 Smith 20 London SId
S2 Jones 10 Paris - 52
S3_| Blake 30 Paris 53
S4 Clark 20 London
S5 [ Adams 30 Athens

2> Find the codes and the number of employees of
the suppliers that are not based in Paris
SELECT SId, #Employees
FROM S
WHERE City<>'Paris’;

> R
SId [ SName | #Employees | City
S1 | Smith 20 London SId | #Employees
S2_| Jones 10 Paris S1 20
S3 | Blake 30 Paris S4 20
S4 | Clark 20 London S5 30
S5 | Adams 30 Athens

2> Find the codes of the suppliers based in Paris
that have more than 20 employees

SELECT SId
FROM S
WHERE City="Paris’” AND #Employees>20;
S
SId | SName | #Employees City R
S1 Smith 20 London
S2 | Jones 10 Paris ‘
S3 Blake 30 Paris
S4 Clark 20 London
S5 | Adams 30 Athens

> Find the codes and the number of employees of
the suppliers based in Paris or London

SELECT SId, #Employees
FROM S
WHERE City="Paris’ OR City="London’;

S R
SId [ SName | #Employees | City SId | #Employees
S1 Smith 20 London Si 2
S2 | Jones 10 Paris q 52 1
S3 Blake 30 Paris S3 3
S4 Clark 20 London S4 2
S5 [ Adams 30 Athens

It

> Find the codes and the number of employees of
the suppliers based in Paris and in London
® the query may not be satisfied
@ each supplier has only one city

S
SId | SName | #Employees City
S1 Smith 20 London
S2 Jones 10 Paris
S3 Blake 30 Paris
S4 Clark 20 London
S5 | Adams 30 Athens

Elena Baralis and Tania Cerquitelli
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Databases

Text search

> LIKE operator
AttributeName LIKE CharacterString

® the _ character represents a single arbitrary
character (non-empty)

® the % character represents an arbitrary sequence
of characters (possibly empty)

The SELECT statement: basics

2> Find the codes and the names of the products
whose name begins with the letter B
SELECT PId, PName

FROM P
WHERE PName LIKE ‘B%’;

PId PName Color Size Store

P1 Jumper Red 40 London

P2 Jeans Green 48 Paris Pid PName
P3 Blouse Blue 48 Rome P3 Blouse

P4 | Blouse Red 44| London P4 Blouse

P5 Skirt Blue 40 Paris
P6 Shorts Red 42 London

> The Address attribute contains the string ‘London’

Address LIKE '%London%'

2> The supplier identification number is 3 and
® it is preceded by a single unknown character
® it is exactly 2 characters long

SId LIKE *_3'

Text search (no.4)

> > The Store attribute does not have an ‘e’ in the
second position

Store NOT LIKE '_e%'

It

> Find the codes and the names of products with a
size greater than 44

SELECT PId, PName
FROM P
WHERE Size>44;

p
PId PName Color Size Store
P1 Jumper Red 40 London R
P2 Jeans Green 48 Paris PId PName
P3 Blouse Blue 48 Rome P2 Jeans
P4 Blouse Red 44 London ‘ P3 Blouse
) Skirt Blue NULL Paris
P6 Shorts Red 42 London

Elena Baralis and Tania Cerquitelli
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Databases The SELECT statement: basics

The NULL value
> The tuples with a NULL size are not selected > IS special operator
- 0 the predicate Size>44 evaluat.es to false. . AttributeName 1S [NOT] NULL
> With NULL values, any comparison predicate is
false

2> Find the codes and the names of the products

2> Find the codes and the names of products with a
whose size is unknown

size greater than 44, or that may have a size

SELECT PId, PName greats‘:_;(r;? 21:4PN
FROM P o s Fivame
; FROM P
WHERE Size IS NULL;
[ [ WHERE Size>44 OR Size IS NULL;
PId PName Color Size Store PId PName Color Size Store
P1 Jumper Red 40 London P1 Jumper Red 40 London R
P2 Jeans Green 48 Paris P2 Jeans Green 48 Paris PId PName
P3 Blouse Blue 48 Rome [ Pid | PName | P3 Blouse Blue 48 Rome P2 Jeans
P4 Blouse Red 44 London ‘ P4 Blouse Red 44 London ‘ p3 Blouse
- - irt - -

P5 Skirt Blue NULL Paris P5 Skirt Blue NULL Paris P5 Skirt
P6 Shorts Red 42 London P6 Shorts Red 42 London

—

.

,‘ /
Structure of the SELECT statement (2)

&

SELECT [DISTINCT] ListOfAttributesToDisplay
FROM ListOfTablesToUse h

[WHERE TupleConditions]; The SELECT state

ment: basics

Result ordering

It piG
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Databases The SELECT statement: basics

Ordering

> Find the codes of the products and their sizes, 2> ORDER BY clause
ordering the result by decreasing size ORDER BY AttributeName [ASC | DESC]

{, AttributeName [ASC | DESC]}
SELECT PId, Size

FROM P ® the default ordering is ascending
ORDER BY Size DESC; @ if DESC is not specified
>} R @ the ordering attributes must appear in the SELECT
PId PName Color Size Store PId Size clause
P1 Jumper Red 40 London P2 48 & even implicitly (as in SELECT *)
P2 Jeans Green 48 Paris P3 48
P3 Blouse Blue 48 Rome ‘ P4 44
P4 Blouse Red 44 London P6 42
P5 Skirt Blue 40 Paris P1 40
P6 Shorts Red 42 London P5 40

2> Find all information related to the products, 2> Find all information related to the products,
ordering the result by increasing name order and ordering the result by increasing name order and
decreasing size decreasing size
SELECT PId, PName, Color, Size, Store SELECT PId, PName, Color, Size, Store
FROM P FROM P
ORDER BY PName, Size DESC; ORDER BY PName, Size DESC;
P R
PId PName Color Size Store PId PName Color Size Store
P1 Jumper Red 40 London P3 Blouse Blue 48 Rome
P2 Jeans Green 48 Paris P4 Blouse Red 44 London
P3 Blouse Blue 48 Rome P2 Jeans Green 48 Paris
P4 Blouse Red 44 London P1 Jumper Red 40 London
P5 Skirt Blue 40 Paris P6 Shorts Red 42 London
D[]\')’AG P6_| Shorts Red 42 | London D[]\')’AG P5 Skirt Blue | 40 Paris

- - = . — = -

- F =" R 'R i .
[ESE. SISO . A D e N N NN
Result ordering (no.2) Result ordering (no.3)
> Find all information related to the products, > Find the codes of the products and the sizes
ordering the result by increasing name order and expressed with the US standard, ordering the
decreasing size result by increasing size
SELECT * SELECT PId, Size-14 AS USSize
FROM P FROM P
ORDER BY PName, Size DESC; p ORDER BY USSize; R
R PId PName Color Size Store PId USSize
PId | PName | Color | Size | Store E; JJ”mper GRed :g L‘F””d“’” P5 26
P3 Blouse Blue 48 Rome ans [een arns q P1 26
P4 | Blouse | Red | 44 | London gj 2:"”59 i'“j Zi LR‘Te P6 28
P2 Jeans Green | 48 Paris 5 So;se Ble 0 ;n on P4 30
P1 Jumper Red 40 London Pg = i Ruj o 1 a;ls P2 B
P6 | Shorts | Red | 42 | London Qs S oncof P3 34
D[]\')’AG P5 Skirt Blue | 40 Paris D[]\')’AG

Elena Baralis and Tania Cerquitelli
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/.

statement (3)

SELECT [DISTINCT] ListOfAttributesToDisplay
FROM ListOfTablesToUse

[WHERE TupleConditions ]

[ORDER BY ListOfOrderingAttributes);

The SELECT state

The SELECT statement: basics

ment: basics

Join (no.1)

2> Find the names of the suppliers that provide
product P2

S
SId | SName | #Employees | City
S1 Smith 20 London
S2 [ Jones 10 Paris
S3 Blake 30 Paris
S4 Clark 20 London
S5 [ Adams 30 Athens

SP
Sld | PId [Qly
S S1 P1 | 300
- S1 P2 | 200
SId | SName | #Employees | City 1 3 1400
S1 Smith 20 London S1 P4 | 200
S2 [ Jones 10 Paris S1 P5 [ 100
S3 Blake 30 Paris S1 P6 | 100
S4 Clark 20 London 52 P1 | 300
S5 [ Adams 30 Athens ) P2 [ 400
S3 P2 [ 200
S4 P3 [ 200
S4 P4 [ 300
S4 P5 | 400

bl

product P2

> Find the names of the suppliers that provide

SELECT SName
FROM S, SP ;

Cartesian product

Elena Baralis and Tania Cerquitelli
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>

Cartesian product

S.SId | S.SName | S.#Empl [ S.City | SP.SId SP.PId SP.Qty
S1 Smith 20 London S1 P1 300
S1 Smith 20 London S1 P2 200
S1 Smith 20 London S1 P3 400
S1 Smith 20 London S1 P4 200
S1 Smith 20 London S1 P5 100
S1 Smith 20 London S1 P6 100
S1 Smith 20 London S2 P1 300
S2 Jones 10 Paris S1 P1 300
S2 Jones 10 Paris S2 P1 300

o

The SELECT statement: basics

Join (no.1)

S.SId |)S.SName | S.#Empl | S.City ansm ) SP.PId SP.Qty
ST Smith 20 London ST P1 300
S1 Smith 20 London S1 P2 200
S1 Smith 20 London S1 P3 400
S1 Smith 20 London S1 P4 200
S1 Smith 20 London S1 P5 100
S1 Smith 20 London S1 P6 100
S1 Smith 20 London S2 P1 300
S2 Jones 10 Paris S1 P1 300
S2 Jones 10 Paris S2 P1 300

o

Join (no.1)

2> Find the names of the suppliers that provide
product P2

SELECT SName
FROM S, SP
WHERE

!

TableName.AttributeName

Join (no.1)

2> Find the names of the suppliers that provide
product P2

SELECT SName
FROM S, SP
WHERE S.SId = SP.SId

Join condition

Join (no.1)

\.S-SId | b.SName | S.#Empl | S.City ansm ) SP.PId SP.Qty
[ Smith 20 London | ST P1 300 |
S1 Smith 20 London S1 P2 200
S1 Smith 20 London s1 P3 400
S1 Smith 20 London S1 P4 200
S1 Smith 20 London s1 P5 100
S1 Smith 20 London S1 P6 100
S1 Smith 20 London S2 P1 300
S2 Jones 10 Paris S1 P1 300
S2 Jones 10 Paris S2 P1 300
D[]\E A
54

Join (no.1)
S.SId | S.SName | S.#Empl [ S.City | SP.SId SP.PId SP.Qty
S1 Smith 20 London S1 P1 300
S1 Smith 20 London S1 P2 200
S1 Smith 20 London S1 P3 400
S1 Smith 20 London S1 P4 200
S1 Smith 20 London S1 P5 100
S1 Smith 20 London S1 P6 100
S2 Jones 10 Paris S2 P1 300
S2 Jones 10 Paris S2 P2 400
S3 Blake 30 Paris 53] P2 200
S4 Clark 20 London S4 P3 200
S4 Clark 20 London S4 P4 300
DE r$4 Clark 20 London S4 P5 400
o

Elena Baralis and Tania Cerquitelli
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Databases The SELECT statement: basics

Join (no.1) - : Join (no.1)

SP.PId="P2’
> Find the names of the suppliers that provide _
produ ct P2 S.SId S.SNéme S.#Empl | S.City SP.SId ( SP.PId) SP.Qty
S1 Smith 20 London St PT 300
SELECT SName S1 Smith 20 London St P2 200 |
FROM S, SP S1 Smith 20 London St P3 400
WHERE S.SId=SP.SId AND S1 Smith 20 London S1 P4 200
PId="P2"; S1 Smith 20 London St P5 100
S1 Smith 20 London S1 P6 100
S2 Jones 10 Paris S2 P1 300
| S2 Jones 10 Paris S2 P2 400 ‘
[] s3 Blake 30 Paris S3 P2 200 |
S4 Clark 20 London S4 P3 200
S4 Clark 20 London S4 P4 300
D[]\')’AG D[]\E Cs4 Clark 20 London S4 P5 400

Join (no.1) | - : Join (no.1)

2> Find the names of the suppliers that provide

S.SId | S.SName | S.#Empl | S.Ci SPSId | SPPId SP,
: B S oy product P2

S1 Smith 20 London S1 P2 200 R

S2 Jones 10 Paris S2 P2 400

S3 Blake 30 Paris S3 P2 200 SName
Smith
Jones
Blake

Join (no.1) | - Join (no.1)

> Find the names of the suppliers that provide > Find the names of the suppliers that provide
product P2 product P2
® in relational algebra
“S-|5Name TS SName SELECT SName SELECT SName
- FROM S, SP 4=) FROMS, SP
/N\ =) | WHERE S.S1d=SPSId WHERE PId="P2’ AND
S Op1d="p2’ /1><1\ AND PId='P2’; S.SId=SP.SId;
| I
Sp S SP

> The result and the efficiency are independent of
the order of predicates in the WHERE clause

It piG
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Join (no.1)

> Find the names of the suppliers that provide

product P2

SELECT SName SELECT SName

FROM S, SP “ FROM SP, S

WHERE S.SId=SP.SId WHERE S.SId=SP.SId
AND PId="P2’; AND PId="P2’;

> > The result and the efficiency are independent of
the order of tables in the FROM clause

The SELECT statement: basics

Join (no.1)

> Declarativity of the SQL language
® in relational algebra we define the order in which
operators are applied
® in SQL the best order is chosen by the optimizer
independently of
® the order of conditions in the WHERE clause
¢ the order of tables in the FROM clause

Join (no.2)

> Find the names of the suppliers that supply at
least one red product

SELECT SName

FROM S, SP, P

WHERE S.SId=SP.SId AND P.PId=SP.PI1d
AND Color="Red’;

Join (no.3)

2> Find the pairs of supplier codes such that both
suppliers are based in the same city

SELECT SX.SId, SY.SId
FROM S AS SX, S AS SY
WHERE SX.City=SY.City;

S AS SX S AS SY
T i SId | SName | #Employees | City SId | SName | #Employees | City
FROM clause Wlth N ta_b!es i $1 Smith 20 London S1 Smith 20 London
® at least N-1 join conditions in the WHERE clause S2 | Jones 10 Paris S2 | Jones 10 Paris
S3 Blake 30 Paris S3 Blake 30 Paris
S4 Clark 20 London S4 Clark 20 London
S5 | Adams 30 Athens S5 [ Adams 30 Athens

Join (no.3)

>> Find the pairs of supplier codes such that both
suppliers are based in the same city

SELECT SX.SId, SY.SId i
FROM S AS SX, S AS SY e
WHERE SX.City=SY.City; i =
52 52
i ) 52 $3
:> The result includes S3 52
@ pairs of identical values & £
; ) 54 st
@ permutations of the same pairs o 3
of values S5 55

It

Join (no.3)

>> Find the pairs of supplier codes such that both
suppliers are based in the same city

SELECT SX.SId, SY.SId R
FROM S AS SX, S AS SY ijld SYj“
WHERE SX.City=SY.City AND o o
SX.SId <> SY.SId; - 5
S2 S3
> It removes pairs of identical = =
values 54 St
ST %
50 S0

piG
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Join (no.3)

> Find the pairs of supplier codes such that both
suppliers are based in the same city

R
SELECT SX.SId, SY.SId

FROM S AS SX, S AS SY Ry | S
WHERE SX.City=SY.City AND i =
SX.SId < SY.SId; F -
F2 F3
L=] T
It eliminates the permutations = =
of the same pairs of values = =
T T

The SELECT statement: basics

Join (no.3)

2> Find the pairs of supplier codes such that both
suppliers are based in the same city

SELECT SX.SId, SY.SId

FROM S AS SX, S AS SY

WHERE SX.City=SY.City AND
SX.SId < SY.SId;

R
SX.SId SY.SId
S1 Al
S2 S3

Join: alternative syntax

= Different types of join may be specified
@ outer join
> It allows differentiating between
@ join conditions and
@ tuple selection conditions
> Introduced in SQL-2
® not widely available in commercial products

Join: alternative syntax

SELECT [DISTINCT] Attributes

FROM Table JoinType JOIN 7able ON
JoinCondition

[WHERE TupleConditions];

© JoinType = < INNER | [FULL | LEFT | RIGHT]
OUTER >

INNER join

> Find the names of the suppliers that supply at
least one red product

SELECT SName

FROM P INNER JOIN SP ON P.PId=SP.PId
INNER JOIN S ON S.SId=SP.SId

WHERE P.Color="Red’;

It

OUTER join

> Find the codes and the names of the suppliers
together with the codes of the products they
provide, also including the suppliers that are not
supplying any product

SELECT S.SId, SName, PId
FROM S LEFT OUTER JOIN SP ON
S.SId=SP.SId;

Elena Baralis and Tania Cerquitelli
©2013 Politecnico di Torino
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Databases The SELECT statement: basics

S.5ld | S.SName | SPPId
S1 Smith P1
s1 Smith P2
s1 Smith P3
31 Smith P4
s1 Smith P5
31 Smith P6
S2 Jones P1
S2 Jones P2
S3 Blake P2
= | G B Aggregate functions
S4 Clark P4
S4 Clark P5
D[]\')’AG S5 Adams NULL D[]\')’AG

> An aggregate function +> Aggregate functions available in SQL-2
® operates on a set of values ® COUNT: count of elements in a given attribute
® produces a single (aggregate) value as a result ® SUM: sum of values for a given attribute

® AVG: average of values for a given attribute
® MAX: maximum value of a given attribute
® MIN: minimum value of a given attribute

Structure of the SELECT statement (4)

»> An aggregate function
@ operates on a set of values
® produces a single (aggregate) value as a result
® s specified in the SELECT clause SELECT ListOfAggregate FunctionsToDisplay
FROM ListOfTablesToUse
[WHERE TupleConditions ]
[ORDER BY ListOfOrderingAttributes);

DG DG

Elena Baralis and Tania Cerquitelli
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Databases The SELECT statement: basics

> An aggregate function 2> Counts the number of elements in a set
® operates on a set of values @ rows in a table
® produces a single (aggregate) value as a result ® (possibly distinct) values for one or more attributes
® is specified in the SELECT clause
. Q;Jrr;éagt;igrzzgate attributes may not be specified at the COUNT (<*| [DISTINCT | ALL] ListOfAttributes >)
® multiple aggregate functions may be specified
simultaneously

> Find the number of suppliers 2> Find the number of suppliers that supply at least
one product
SELECT COUNT(*) -
FROM S; 5id [ Pd [y SELECT COUNT(*)
S1 P1 [ 300 FROM SP;
S S1 P2 | 200
s1 | p3 [400 R
SId | SName | #Employees City R S1 P4 | 200
S1 | Smith 20 London st | pPs | 100 ‘
S2 | Jones 10 Paris ‘ s S1 | P6 | 100 L2
S3 Blake 30 Paris S2 P1 | 300
S4 Clark 20 London S2 P2 | 400
S5 _| Adams 30 Athens :i Ei ;gg 2> It counts the number of supplied
B B 5 74 500 products, not the suppliers
DMG DM s4 | ps | 400

2> Find the number of suppliers that supply at least > Find the number of suppliers that supply at least
one product one product
SP SP
SId [ Pld Oy SELECT COUNT(SId) Sd [ P [ Oy SELECT COUNT(DISTINCT SId)
S1 | P1 [300 FROM SP; S1 | P1 [300 FROM SP;
S1 P2 | 200 S1 P2 | 200
S1 P3 [ 400 R S1 P3 [ 400 R
S1 P4 | 200 S1 P4 | 200
si | p5 | 100 ‘ si | p5 | 100 ‘
st | pe |100 12 st | p6 |100 4
S2 P1 | 300 S2 P1 | 300
S2 P2 | 400 S2 P2 | 400
zi gg ;gg » It still counts the number of zi gg ;gg 2> It counts the number of distinct
B st [ p4 300 supplied products, not the B st [ p4 300 suppliers
DM s4 | ps_[400 suppliers DM s4 | ps [400

Elena Baralis and Tania Cerquitelli
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The COUNT function

> Counts the number of elements in a set
® rows in a table
® (possibly distinct) values for one or more attributes

COUNT (<*| [DISTINCT | ALL] ListOfAttributes >)

=2 If the function argument is preceded by
DISTINCT, it counts the number of distinct values
of the argument

The SELECT statement: basics

Aggregate functions and WHERE

2> Find the number of suppliers providing product
P2
SP SELECT COUNT(*)
Sid | Pid [Qty FROM SP
st [ p1 [300 ‘o,
- ReoRb WHERE PId="P2’;
S1 P3 | 400
S1 P4 ]200
S1 P5 |100 R
S1 P6 | 100 ‘ % % S(% -
S2 P1 ]300
2 72 1400 S2 P2 | 400 3
3 P2 200 S3 P2 | 200
S4 P3 ]200
/S4 | P4 [300
DG 75 {400

> Aggregate functions are only evaluated once all
predicates in the WHERE clause have been
applied

-
T

e ¥

&

2 SUM, MAX, MIN and AVG

® they allow an attribute or an expression as
argument

2> SUM and AVG
® they only allow numeric type or time interval
attributes
> MAX and MIN
® they require an expression that can be ordered

® may also be applied to character strings and time
instants

> Find the overall quantity of supplied pieces for
product P2

= SELECT SUM
Sl [P [y (Qty)
St | P1 [300 FROM SP
SL | P2 |200 WHERE PId="P2’; e z
T The SELECT statement: basics
S1 P5 ]100 R
S1 P6 | 100 ‘ % % 2(% ‘
S2 P1 ]300
s2 | P2 [400 2 )| 12 || 800 The GROUP BY operator
53 P2 | 200 S3 P2 | 200
S4 P3 |200

54 P4 ]300 B
DN\%4 P5_| 400 DMG

Elena Baralis and Tania Cerquitelli
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Databases The SELECT statement: basics

Grouping | Grouping

> For each product, find the overall quantity of > For each product, find the overall quantity of
supplied pieces supplied pieces
sp pp p sp pp p
Sid [ Pid [Qty Sid [ Pid [ Qty
St | PL ]300 [_51 PL_|300 | SELECT PId, SUM(Qty)
s1 | P2 [200 s2 | p1 300 R FROM SP
S1 P3 | 400 S1 P2 | 200 .
S1 P4 | 200 s2 | P2 | 400 ';If 500 GROUP BY Pld;
S1 P5 | 100 S3 P2 | 200
St | P6 | 100 st | P3 [400 P2_| 800
s2 | P1 [300 s4 | p3 [200 q P3 | 600
S2 P2 | 400 S1 P4 | 200 [4) 500
S3 P2 | 200 S4 P4 | 300 P5 500
s4 | p3 [200 S1 | P5 |100 P6 | 100
S4 P4 | 300 S4 P5_ | 400
5\5} pPs [ 400 [ si [ ps [100]] D[]\')’AG

GROUP BY
2> Grouping clause 2> For each product, find the overall quantity of
. . ) ieces supplied by suppliers based in Paris

GROUP BY ListOfGroupingAttributes P PP Y supp -
@ the order of grouping attributes is irrelevant Sid | PId | Qty
S5 S St | _P1_|300
Only _ Si [ P2 [200
® attributes specified in the GROUP BY clause AR RS s Emp oy el MIGIEy) si | p3 |400
) S1 Smith 20 London S1 P4 | 200
® aggregate functions S2 | Jones 10 Paris s1 | P5s | 100
are allowed to appear in the SELECT statement 3 || Beke % Eils S1_ [ P6 [100
S4 Clark 20 London 52 P1 | 300
S5 | Adams 30 Athens 52 P2 | 400
S3_| P2 | 200
S4_| P3| 200
s4 | P4 |300
D[]{)’AG D[]\')’AG S4 | P5 | 400

> For each product, find the overall quantity of > For each product, find the overall quantity of
pieces supplied by suppliers based in Paris pieces supplied by suppliers based in Paris

S.SId | S.SName | S.#Empl [ S.City [ SP.SId SP.PId SP.Qty

SHLECT I s T R B

mi ondon

FROM SP’ S S1 Smith 20 London S1 P3 400

WHERE SP.SId=S.SId AND City=‘Paris’ S1 Smith 20 London S1 P4 200

S1 Smith 20 London S1 P5 100

S1 Smith 20 London S1 P6 100

S2 Jones 10 Paris S2 P1 300

S2 Jones 10 Paris S2 P2 400

S3 Blake 30 Paris S3 P2 200

S4 Clark 20 London S4 P3 200

S4 Clark 20 London S4 P4 300

D[]\-)’AG D[]\-)’A Iy S4 Clark 20 London S4 P5 400
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Databases

> For each product, find the overall quantity of
pieces supplied by suppliers based in Paris

SELECT PId, SUM(Qty)

FROM SP, S

WHERE SP.SId=S.SId AND City="Paris’
GROUP BY PId;

> Products that are not supplied by any supplier are
not included in the result

The SELECT statement: basics

2> For each product, find the overall quantity of
pieces supplied by suppliers based in Paris

SP.PId | SP.Qty R
P1 300 SP;Id =
P2 400
P2 600
P2 200

GROUP BY and SELECT

> For each product, find the code, the name and
the overall supplied quantity
SELECT P.PId, PName, SUM(Qty)
FROM P, SP
WHERE P.PId=SP.PId
GROUP BY P.PId, PName

> Syntactic device

@ attributes that are unambiguously determined by
other attributes already present in the GROUP BY
clause may be added without altering the result

Structure of the SELECT statement (5)

SELECT [DISTINCT] ListOfAttributesToDisplay
FROM ListOfTablesToUse

[WHERE TupleConditions ]

[GROUP BY ListOfGroupingAttributes ]
[ORDER BY ListOfOrderingAttributes 1;

> Find the overall quantity of supplied pieces for
the products for which at least 600 pieces are
supplied overall
® the condition is defined on aggregate values

> The WHERE clause may not be used for this
purpose

It

> Find the overall quantity of supplied pieces for
the products for which at least 600 pieces are
sp supplied overall  op

Sid | PId | Qty Sld | PId | Qty
Si | _PL _[300 st [ Pt [300
si_| P2 |200 s2 | p1 [300
Si_| P3 [400 Si_| P2 | 200 R
Si | P4 [200 S2 | P2 [400 [ 7
S1 P5 100 S3 P2 200
Si_| P6 | 100 ‘ Si_| P3 |400 ‘I RO 600
s2 | pL 300 s4 | p3 [200 2| G
s2 | P2 [400 Si_| P4 |200 [ P3| 600
S3 | P2 [200 S4 | P4 | 300
S4 | P3 [200 SL | P5 [ 100
Blesa [ P4 [300 s4 | ps [a00
Ms4 | ps | 400 si | p6 [100
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Databases

> Find the overall quantity of supplied pieces for
the products for which at least 600 pieces are
supplied overall
SELECT PId, SUM(Qty)
FROM SP

GROUP BY PId
HAVING SUM(Qty)>=600;

> The HAVING clause allows the specification of
conditions on the aggregate functions

The SELECT statement: basics

2> Find the codes of the red products supplied by
more than one supplier

SP
P SId | PIld [ Qty
- S1 P1 | 300
PId PName Color Size Store S1 P2 | 200
P1 Jumper Red 40 London S1 P3 | 400
P2 Jeans Green 48 Paris S1 P4 | 200
P3 Blouse Blue 48 Rome S1 P5 | 100
P4 Blouse Red 44 London S1 P6 | 100
P5 Skirt Blue 40 Paris 52 P1 | 300
P6 Shorts Red 42 London 5] P2 | 400
&3 P2 | 200
S4 | P3 |200
S4 | P4 ]300
D[]\_)’AG s4 | p5 | 400

2> Find the codes of the red products supplied by
more than one supplier

SELECT SP.PId

FROM SP, P

WHERE SP.PId=P.PId AND Color="Red’
GROUP BY SPPId

HAVING COUNT(*)>1;

2> Find the codes of the red products supplied by
more than one supplier

S.SId | S.PId | S.Qty [ PPId | P.PName | P.Color P.Size P.Store

S1 P1 300 P1 Jumper Red 40 London

S2 P1 300 P1 Jumper Red 40 London

[ st p6 | 100 | P6 Shorts Red 42 London
R

PId
P1

7/4'

SELECT [DISTINCT] ListOfAttributesToDisplay
FROM ListOfTablesToUse

[WHERE TupleConditions ]

[GROUP BY ListOfGroupingAttributes ]
[HAVING AggregateConditions ]

[ORDER BY ListOfOrderingAttributes 1;

It

Structure of the SELECT statement
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