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- Mandatory: Chapter 4 - Sections 4.6 &4.7
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Join Queries

By the end of this section, you will be able
to:

1.Formulate queries on multiple tables

2.Understand how natural joins work

3.Determine the result of a multi-table
query

-" Objectives
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each set’.

may occur.

multiplication is ‘join’.
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» Recall: set multiplication ‘determines all
possible combinations of elements from

« In actual databases not all combinations

- E.g., an employee typically is just a member of
one department not all departments.

- The database implementation of a set

Employees : Table

Departments : Table

| =] [ Marne Salary Department number
| James Tam 1 1
1112 Bart Simpsan 24000 1
1113 Lisa Simpson 25000 1
1114 Peter Griffin 30000 2
1115 Heather Morris S0000 3
1116 Bruce Lee 75000 4

FE

Department Mumber| Department Mame

+
+
+

s +
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i Marketing
2 Finance

3 HR

41T




« SELECT *

- FROM Employees, Departments;
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Employees. Department Nurmber

Departments. Departr]

/?mes Tam 1
James Tam 1
1

James Tam

Tarn 1
Bart Simpso 4000
Bart Simpson 24000
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James Tam is only in

1 1| Marketing
2 Finance
3 HR
41T

2/Finance

tketing

Department 1 but the query

yields all possible

combinations (whether they
actually occur in the data or

not)
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SELECT *

|
! Web Shopping Calgary
1 Web Shopping Calgary
1 Web Shopping Calgary
2 Network Upgrz Calgary
2 Network Upgre Calgary
2 Network Upgrz Calgary
3 New Benefits  Toronto
3 New Benefits  Toronto
3 New Benefits Toronto
4 Product XT345 Taronto
4 Product XT345 Toronto
4 Product XT345 Toronto

FROM Project, Department;

WoW W NN N e e e e

Pnumber -  Pname - ‘ Location - ‘iject.ﬂnu\ - ‘Depertmsnt - ‘ Dname

1m

2 Finance

3 Marketing
1m

2 Finance

3 Marketing
I

2 Finance

3 Marketing
1im

2 Finance

3 Marketing

-| MGRSIN -| StartDate -
171717171 12-Feb-08
123456789 01-Mar-02
666333999 01-Jan-05
171717171 12-Feb-08
123456789 01-Mar-02
666333999 01-Jan-05
171717171 12-Feb-08
123456789 01-Mar-02
666333399 01-an-05
171717171 12-Feb-08
123456789 01-Mar-02
6662323999 01-Jan-05

g PROJECT x DEPARTMENT

L Peeking into Computer Science
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Fae

Department

*
% Dnumber
Cname
MGR_SIN
StartDate

-
Project
*
¥ Pnumber
Pname
Location
Dnumber
4 ]
Field:
Table:
Sort:
Shows: O
Criteria:
or:

2 QBE

‘\ Peeking into Computer Science
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In the previous example this would only
include the cases where the department
number of the Employees table matched
the department number of the
Departments table.

(It should exclude non-existent combinations
of employees and departments.
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SELECT Departments.*, Employees.*
FROM Departments INNER JOIN
Employees ON

Departments.[Department Number] =
Employees.[Department number];
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Results

Join2 : Select Query

Departments.Depart| Department Mame Sin Name Salary Employees. Department number
1 Marketing 111 James Tam 1 1
1 Marketing 12 Bart Simpson 24000 1
1| Marketing 113 Lisa Simpson 250000 1
2|Finance 114 Peter Griffin 30000 2
3 HR 115 Heather Morrig 50000 3
41T 116 Bruce Lee 7a000 4

Employees table

Employees : Table

| =1 MName Salary Department number

I 1] James Tam 1 1

1112 Bart Simpsan 24000 1

113 Lisa Simpsan 25000 1

1114 Peter Griffin 30000 2

1115 Heather Marris 40000 3

1116 Eruce Lee 7000 4
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Pnumber Pname Location | Dnumber H Dnumber Dname MGR_SIN StartDate
1 Web Shopping Calgary 1 1 1T 171717171 12-Feb-2008
1 Web Shopping Calgary 1 2 Finance 123456789 1-Mar-2002
1 Web Shopping Calgary 1 3 Marketing | 666333999 1-Jan-2005
2 Network Upgrade | Calgary 1 1 1T 171717171 12-Feb-2008
2 Network Upgrade | Calgary 1 2 Finance 123456789 [-Mar-2002
2 Network Upgrade | Calgary 1 3 Marketing | 666333999 1-Jan-2005
3 New Benefits Toronto 2 1 1T 171717171 12-Feb-2008
3 New Benefits Toronto 2 2 Finance 123456789 [-Mar-2002
3 New Benefits Toronto 2 3 Marketing | 666333999 1-Jan-2005
4 Product XT345 Toronto 3 1 IT 171717171 | 12-Feb-2008
4 Product XT345 Toronto 3 2 Finance 123456789 [-Mar-2002
4 Product XT345 Toronto 3 3 Marketing | 666333999 1-Jan-2005

-_ Where Dnumbers Match
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=3 Example6-6(b)

DERPARTMENT FROJECT

% Dnumber T Pnumber
Dname Pname
MGR_SIN Lacation
StartDate Dnumber

4 W
[ GER I EPLRTIVENT. ;l PROJECT.*
Table: | DEPARTMENT PROJECT
Sort:
Show: O
Criteria:

or

-‘ma-wm Join
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SELECT «*
FROM PROJECT, DEPARTMENT
WHERE PROIJECT. I = DEPARTMENT.

a

-‘Na-turaJ Join Condition
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Pnumber Pname Location | Dnumber H Dnumber Dname MGR_SIN StartDate
1 Web Shopping Calgary 1 1 1T 171717171 | 12-Feb-2008
} WelrStoppme Eorterary t Firramee T2 etk 2
T Weh Snopping Cargary T TRCNS | 600333999 T-Tan-20us
2 Network Upgrade | Calgary 1 1 1T 171717171 12-Feb-2008
al A I 11 cadl rarN| 1 -] 1 12218 c70(0) 1 01 -'\f\f\z
.- Networetperade=——Cuiwars t efarketmer——tt333 F=trr=2665
3 New Benelts Toronto Z T 1 T7171717T | 12-Feb-2008
3 New Benefits Toronto 2 2 Finance 123456789 1-Mar-2002
2 NewRonadis Tocond 2 2 Moot CAe332000 2005
- TTOUUCT AT 5. TUTUI I T LA A i i | TZETTCORZUUS
£ Product X 1345 Toronto 3 Finance 123356789 T-NTar-2002
4 Product XT345 Toronto 3 3 Marketing | 666333999 1-Jan-2005
= Natural Join Result
-J adtlfral Joln Kesulit
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| Pnumber | Fname | Location | Dnumber || Dnumber | Dname | MGE_SIN | StartDate |
1 Web Shopping Calgary 1 | IT 171717171 12-Feb-2008
2 Network Upgrade | Calgary | | 1T 171717171 12-Feb-2008
3 New Benelits Toronto 2 2 Finance 123456789 1-Mar-2002
4 Product XT345 Toronto 3 3 Marketing | 666333999 1-Jan-2005

-‘Na-turaJ Join Result

Peeking into Computer Science
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=31 Example6-6(b)
SELECT DEPARTMENT., PROJECT.

SELECT *
FROM DEPARTMENT, PROUJECT

L Peeking into Computer Science

- Can be also done explicitly

|3 emmssesa

\WHERE {{{DEPARTMENT.Dnumber)= [PROJECT].[Dnumber]j);

_Default QBE Joins in ACCESS
|

© Jalal Kawash 2010

FROM DEPARTMENT INMER JOIMN PRCJECT ON DERPARTMENT.Dnumber = PROJECT.Dnumber;

19 |

5 pampies-stise

PROJECT
*

T Pnumber
Pname
Lacation
Cnumber

DEPARTMENT
®
7 Dnumber
Ciname
MGR_SIM
StartDate

o ]

Field: | Dnumber

Tahle: | DEPARTMENT
Sort:
Showe O

or

. Peeking into Computer Science

Criteria: | [PROJECT].[Chumber]

_QBE with Explicit Join
|

© Jalal Kawash 2010
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m

Department Numl

Department Marm:

Query criteria

Enter Parameter Value E‘Pg‘

Field: [Department Number bl ol
Department Mam
Table: [Departments Employees, Department Humber
Sort:
Shaow:
~riteria: | =[Employees].[Cepartment s
or:
< Field: [Department Number
e Table: |Departments
QBE e Query result
Shaw: | —

riteria: [=[Employees].[Department 4 Ei que rv1 . select que rv
Departrnent Mumber

2 1
{AutoMNumber)
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Retrieve the address of each employee of the
IT department

SELECT \ . ,

FROM EMPLOYEE, DEPARTMENT

WHERE EMPLOYEE. = DEPARTMENT.
AND =‘Ir

-‘Jo]n Example
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SELECT

FROM EMPLOYEE, DEPARTMENT

WHERE EMPLOYEE. = DEPARTMENT.
AND = ‘Marketing’
AND > 70000

(L

‘_

De fIIJJIJJIJ_J the Result of a Join
S)
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SELECT . 5 5 > ;
FROM EMPLOYEE, DEPARTMENT
WHERE EMPLOYEE. = DEPARTMENT.
AND = ‘Marketing’
AND > 70000

DEPARTMENT
| Dnumber | Dname | MGR_SIN ‘ StartDate

1 IT 171717171 12-Feb-2008
2 Finance 123456789 | 1-Mar-2002
3 Marketing | 666333999 1-Jan-2005

DEPARTMENT I

Dnumber Dname MGR_SIN StartDate

Marketing | 666333999 | |-Jan-2005

a

Reduce the size of the joined
-tz 1bles

Peeking into Computer Science © Jalal Kawash 2010




SELECT )

? 4] ’ bl

FROM EMPLOYEE, DEPARTMENT
WHERE EMPLOYEE. = DEPARTMENT.
¢ Tt 5
AND = ‘Marketing
AND > 70000
EMPLOYEE
SIN Fname | Lname DOB Gender | Salary | Number Street City Pecode Dnumber
171717171 | Debra | Beacon | 15-Aug-1961 | Female | 70000 15 Baron Hill Calgary | T2X YOY 1
181817178 Sam Field 17-Feb-1978 Male 40000 15 Kick Way Calgary | Y2K KOK 1
123456789 | Rajeet Folk 30-Apr-1967 Male 78000 123 One Road Toronto | HIHJ9J 2
987654321 Marie Band 12-Jan-1985 | Female | 53500 2828 Exit Close Toronto | K80 08K 2
666333999 | Saleh Dice 25-Mar-1970 | Male 90400 66 Straight Way | Toronto | T4ET6B 3
EMPLOYEE
SIN Fname | Lname DoB Gender | Salary | Number Street City Peode Dnumber
[ 123456789 | Rajeet | Folk | 30-Ap-1967 | Male | 78000 | 123 One Road | Toronto | HIH 191 2
666333999 | Saleh Dice 25-Mar-1970 Male 90400 66 Straight Way | Toromto | T4E ToB 3
Peeking into Computer Science © Jalal Kawash 2009
DEPARTMENT
Dnumber Dname MGR_SIN StartDate |
3 Marketing | 666333999 [ 1-Jan-2005 |
EMPLOYEE
SIN Fname | Lname DoB Gender | Salary | Number Street City Peode Dnumber
[ 123456789 | Rajeet | Folk | 30-Ap-1967 | Male | 78000 | 123 One Road | Toronto | HIH 191 2
666333999 | Saleh Dice 25-Mar-1970 Male 90400 66 Straight Way | Toromto | T4E ToB 3
SELECT \ , s s s
| SIN | Number Street City Peode Dnumber “ Dnumber Dname
123456789 123 One Road Toronwo | HIH J9) 2 3 Marketing
HGOGIZINNY G Straight Way | Toronto | T4E ToB 3 3 Marketing
=

Multiply th
| ancd projec

& @

Peeking into Computer Science

resulting
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DEPARTMENT
Dnumber Dname MGR_SIN StartDate |

3 Marketing | 666333999 [ 1-Jan-2005 |
EMPLOYEE

SIN Fname | Lname DoB Gender | Salary | Number Street City Peode Dnumber
(123456789 | Rajeet | Folk | 30-Ape-1967 | Male | 78000 | 123 One Road | Toronto | HIH 9] 2
666333999 | Salch Dice 25-Mar-1970 Male 90400 ol Straight Way | Toronto | T4E ToB 3

WHERE EMPLOYEE. = DEPARTMENT.

| SIN | Number I Street I City | Peode I Dnumber “ Dnumber | Dname
2SS 23 et Toromer——ite r- = ebrTting
HOHGIZINHY 6y Straight Way | Toronto | T4E T6B 3 3 Marketing

iApply the join condition

l Peeking into Computer Science © Jalal Kawash 2010
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ALCOND LOITION
ALCOND LOITION

ALCOND LOITION
ALCOND LOITION
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Aggregate Functions, Ord€rrhm§, &
Grouping
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By the end of this section, you will be able
to:

Use aggregate functions

Group the calculations of aggregate
functions

Formulate SQL queries with HAVING and
ORDER BY clauses

i Objectives
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SELECT: Specifies the fields/columns shown in
the query results e.g., SIN field.

FROM: Lists the tables from which the data is
to be selected e.g., look in the Employees
table.

WHERE: Provides the conditions to determine
if rows/records are shown by the query.

ORDER BY: Specifies the order in which rows
are to be returned by the query.
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Original table
B Employees : Table

SiM Name Salary Department number
ji 1] Jarnes Tam 1 1
112 Bart Simpson 24000 1
13 Lisa Simpson 25000 1
114 Peter Griffin 30000 2
114 Heather Marris 50000 3
e Bruce Les 75000 4
QBE
Field: |Marme Salary
Table: |Employess Employess
Sart: Ascending
Shaw:
uibving
SQL
SELECT Employees.Name,
Employees.Salary
FROM Employees
—_ ORDER BY Employees.Salary;
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E Employees : Table

][ Marme Salary Department number
3N 11} James Tam 1 1
112 Bart Simpson 24000 1
113 Lisa Simpson 25000 1
114 Peter Griffin 30000 2
115 Heather Marris 50000 3
116 Bruce Lee 75000 4
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Orders the result of a query

SELECT *

FROM EMPLOYEE
WHERE = ‘Calgary’
ORDER BY

-" Orcler By Clause
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SELECT *
FROM EMPLOYEE
WHERE = “Calgary’
ORDER BY DESC

-"Dascand]ﬂg Order
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SELECT *
FROM EMPLOYEE

WHERE = “Calgary’
ORDER BY :

-" Order By Clause
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Sum
Average
Minimum
Maximum
Count

1: JT’s extra, Aggregate functions allow you to perform calculations on
multiple rows of data, but will only return a single value in the response.

g Aggregate Fu inctions?
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Original table
B Employees : Table

SN Marme Salary Department nurmber

James Tam 1 1

112 Bart Simpson 24000 1

113 Lisa Simpson 25000 1

114 Peter Griffin 30000 2

114 Heather Morris 50000 3

116 Bruce Lee 75000 4

QBE SaL

Fiz:‘i Expri: Sumisalary) SELECT Sum(salary) AS Expr1
Table:

Sort: FROM Employees;
Show:

Query result

f-'-' Query1 : Select Query
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SELECT SUM( ) o
*
FROM EMPLOYEE ¥ s
Fname
Lhame
DOB
Gender
Salary
Mumber
Street
City
Pcode
Dnumber
4[]
Field: | salary d |
Table: [ EMPLOYEE
Total: |Sum
Sort:
Show:
— & .y Criteria:
- < Ui or
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I -3 Example6-9(b)

EMPLOYEE

SELECT COUNT ( )
FROM

*

ENI PLOYEE % s

Fname
Lname
DOB
Gender
Salary
Mumber
Street
City
Prode
Drnumber

4 )
Field: | SN |

Tahle: [EMPLOYEE
Taotal: | Count

Sort:
Show:

-‘ COUNT

© Jalal Kawash 2010
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SELECT AVG( )

FROM EMPLOYEE, DEPARTMENT

WHERE EMPLOYEE. = DEPARTMENT.
AND =T

[ 7 Examples-9(0)

mAYG

Peeking into Computer Science

DEPARTMENT EMPLOYEE
" .
% Dnumber W s
Dname Fname
MGR_SIN Lname
StartDate DoB
Gender
Salary
Number
Street
City
Pcode
Dnumber
4 )
Field: | Salary =|Dname
Table: | EMPLOYEE DEPARTMENT
Total: | Avg Where
Sort:
Show: a a
Criteria: m

on
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- Retrieve the min salary of female
employees who work for the Finance
department

« Use function Min()

EMPLOY
SIN Frame | Lname DOR Gender | Salary | Numiber Street City Peode Dharnsbeer
171717171 | Debra | Beacon | 15-Aug-1961 [ Female [ 70000 15 Baron Hill | Calgary | T2X YOV 1
ISI817178 | Sam Field | 17.Feb1978 | Male | 40000 15 KickWay | Calpary | Y2K KoK 1
123456789 | Rajeet | Folk | 30Ape-1967 | Male | 78000 123 Che Road | Tesonto | HIH 19 2
087654321 | Mane | Band | 12-Jan-1985 | Female | 53500 | 2828 ExtClose | Teronto | K8OOSK 2
666333000 | Sakh | Dice | 25Mar- 1970 | Male | 90400 6 Straight Way | Toronta | TAETER 3

DEPARTMENT
Drumber Dname MGRSIN SeanDate PROJ_EMP
I T 171717171 | 12-Feb-2008 SIN Pnumber | Hours
2 Finance 123436780 | 1-Mar- 2002 IEIEIEIED 1 15
L] Marketing | 666331004 1-Jan-2005 171717171 2 20
171717171 4 5
PROJECT 181817178 1 30
o I Paumber Pname Location | Dnumber 181817178 2 10
1 Weh Shopping | Calgary 1 123456789 3 40
- 2 Metwork Upgrade | Calgary 1 666333900 4 40
=1 3 New Benefits Torenia 2
I3 4 Product XT345 Torema 3
SELECT MIN ( )
FROM EMPLOYEE, DEPARTMENT
WHERE EMPLOYEE. = DEPARTMENT.
AND = ‘Finance
AND = ‘Female’

= aampneﬁ-sm)\

EMPLOYEE
DOB DEPARTMENT
Gender . :
Salary ? Dnumber
Number Dname
Street MGR_SIN
City StartDate
Pcode
Dnumber
L]
Field: | Salary _~|Dbname Gender
Table: | EMPLOYEE DEPARTMENT EMPLOYEE
Tatal: [Min Where Where
Sart:
Show: O O
Criteria: “Finance” “Female”
or:

-_ MIN
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- Retrieve the max salary of employees who
work on projects located in Toronto
« Use function Max()

EMPLOYEE

SIN Fna Lnasne Do Gender | Salary | Number Street Cuy Peo Dby
171717171 | Debwa | Beacon | 15-Aug- 1961 | Female | 70000 15 Baron Hill Calgary | TIX YOY 1
18181 Sam Ficld 17-Feb- 1978 Male 00K 15 Kick Way Calgary | YIK KUK 1
123456789 Rujeet Folk 3k Ape- 19067 3 TR0 123 Che Road Toaumin HIH 1Y 2
QETE54321 | Mane Band 12-Jum- 1985 53500 2828 Exit Close Terenio | K80 OSK 2
666133000 | Sakeh Dice 28 Mar- 1970 Male D00 66 Straight Way | Toronto | T4E TER 3
DEPARTA
Drunber MGRSIN StanDate PROJ_EMP
I T 12-Feb-2008 SIN Pnumber | Hours
2 Finance 1 Mar- 2002 IEIEIEIED 1 15
L] Marketing | 666331004 1-Jan-2005 171717171 2 20
171717171 4 5
PROJECT 181817178 1 30
o I Paumber Pname Location | Dnumber 181817178 2 10
1 Weh Shopping | Calgary 1 123456789 3 40
2 Metwork Upgrade | Calgary 1 666333999 4 40
2 3 New Benefits Torenia 2
I3 4 Product XT345 Torema 3
SELECT MAX ( )
FROM EMPLOYEE, EMP_PROI, PROJECT
WHERE EMPLOYEE. = EMP_PROJ.
AND PROJECT. = EMP_PRO]J.
¢ s
AND = ‘Toronto
31 Bxamples sie) |
EMPLOVEE PROJ_EMP PROJECT
% s ? s # Prumber
Fname # Prumber Pname
Lname Hours Location
DOB Dnumber
Gender
salary
- =
A
Field: |salary =l Location
Table: | EMPLOYEE PROJECT
Total |Max Wherz
Sart: | |
Shows: [m] O a C
Criteria: Taronta
or

i MAX
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How to find the sum of salary per
department

SQL has the GROUP BY clause
Groups calculations of an aggregate
function

-"Group]ng Calculations
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Employees table

Employees : Table

Mame Department_number|

ji11] Jarnes Tam 1 1
12 Bart Simpson 24000 1
13 Lisa Simpson 25000 1
114 Peter Griffin 30000 2
115 Heather Marris 50000 3 Query
116 Eruce Lee 75000 4
result
QBE Group by : Select Query
" department_number| DEPT_TOTAL
B e d I~ o
Tsute-tl Group By Sum i 2 300001
show: | 3 50000
Criteria: 4 75000
SaL
SELECT department_number, sum(salary) AS
DEPT_TOTAL

FROM Employees
GROUP BY department_number;
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SELECT
FROM

GROUP BY

Dnumber - SumOfSalan -

1
2
3

GROUP BY

Peeking into Computer Science

110000
131500
90400

., SUM(
EMPLOYEE

I 31 Examples-10(a)

)

EMPLOYEE

B sm
Fname
Lname
DOB
Gender
Salary
A

4[]

Field: [ Dnumber

;I Salary

Table: | EMPLOYEE EMPLOYEE

Total: [Group By
Sort:
Shows:
Criteria:

© Jalal Kawash 2010

Sum

» To show only some of the groups

- WHERE filters tuples

« HAVING filters groups

-"HA\JIJ\JG Clause

Peeking into Computer Science
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Employees table

Employees : Table

SN Mame Salary Department_numbet
ji11] James Tam 1 1
112 Bart Simpson 24000 1
13 Lisa Simpson 25000 1
114 Peter Griffin 30000 2
115 Heather Marris 50000 3
116 Bruce Lee 75000 4
SQL

SELECT Department_number, COUNT(*) as DepartmentEmpTotals
FROM Employees
GROUP BY Department_number;

Query result

Bt Query1 : Select Query

Department_number| DepartmentEmpTotals

» 1~ 3
2 1
3 1
4 1
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Employees table

Employees : Table

Mame Department_number|
ji11] Jarnes Tam 1
12 Bart Simpson 24000
13 Lisa Simpson 25000
114 Peter Griffin 30000
115 Heather Marris 50000
116 Bruce Lee 75000

LTI R

SQL

SELECT Department_number, COUNT(*) as DepartmentEmpTotals
FROM Employees

GROUP BY Department_number

HAVING COUNT(*)>1

Query result

Query1 : Select Query

Department_numbey DepartrnentEmpTaotals

» i~ 3
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SELECT , COUNT (*)
FROM EMP_PROJ
GROUP BY

'=_E|Z| E:ampie&-ll[a:l\

Sim = | Proj Count -
123456789 1
171717171 3
181817178 2
666333999 1

-_ HAVING Clause
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SELECT , COUNT ()
FROM EMP_PROJ
GROUP BY

HAVING COUNT (%) > |

[ﬂl Exampbe&-ll{al\—
Sin > | Proj_Count - T EXamplec-11(t)
) ) SIN ~ | Proj_Count -
123456783 1 » 171717171 3
171717171 3 181817178 2
181817178 2
666333999 1

-_ HAVING Clause
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SELECT , COUNT (*)
FROM EMP_PROJ
GROUP BY

HAVING COUNT (%) > /

PROJ_EMP

¥ sm
% Prumber
Hours

<«
Field: | SN = | Proj_Count: Counti®)
Table: |PROJ_EMP
Tsné:tl Group By Expression
g HAVING Clause
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SELECT «
FROM DEPARTMENT
WHERE NOT EXISTS (
SELECT *
FROM EMPLOYEE
WHERE EMPLOYEE.D = DEPARTMENT.
AND = *Female’
)

-"E){ISTS - Optional Reading
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