Joins

Up to this point we have used SQL SELECT statements to retrieve information on single tables. How-
ever, as we learned in earlier chapters, relational databases contain information among many related
tables. This chapter will introduce you to JOIN operations that allow queries to retrieve rows from
multiple tables.

CHAPTER OBJECTIVES

The objectives for this chapter are as follow:

Understand how to use INNER JOINS.
Understand how to use OUTER JOINS.
Understand how to use SELF JOINS.
Understand how to perform multiple table joins.
Understand how to avoid Cartesian products.

123
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Referential Integrity

Figure 1 shows a relationship between the Employees table and EmployeesDependents table. The
relationship is a one-to-many relationship where each employee can have many dependents, but each
dependent can belong to only one employee. The relationship is linked by connecting the primary key
from the Employees table (EmployeelD) to the foreign key of the EmployeesDependents table, also
called EmployeeID. These are referred to as common columns and they are linked to form referential
integrity constraints.

Emplovees

¥ EmployeeiD =
Firjthipirag
Middiehame -
LastName
Tinle
BirrDate
MartatSianus
Gender
HireDane
Salary
L -t
Saridl eaveHours
Aglive
MaragerD
MaogifedDabe

Figure 1

EmploveesDependents

¥ DepeadentD
EmployeeiD
Firsthiame
Middlehamne
LastName
Gander

BirrDabe

Referential integrity is necessary to ensure the integrity of the database. For example, any EmployeelD
that exists as a foreign key in the EmployeesDependents table MUST exist as a primary key in the
Employees table. Otherwise that would produce what would be considered “orphan” rows. Orphan
rows are rows containing foreign keys whose primary key has been deleted.
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INNER JOIN

The INNER JOIN is used to retrieve all data from tables that have matching keys. In our example of
Employees and their dependents, an INNER JOIN will only retrieve rows from the Employees table if
it finds an EmployeelD match in the EmployeesDependents table. To understand this let’s first look at
all the rows in the EmployeesDependents table in Figure 2.

DependentD EmployeelD FirstName  MiddieMsme LastMeme Gender BirthDate
11 [ Imea s Eston  F 2010-06-07
2 2 8 Wilkan M Eatan M 2008-11-02
3 3 3 Michael T Erickson M 2005-07-01
4 4 72 Rebert MULL Frats M 1869-04-25
5 5 72 Marcia A Ralts F 1998-08-17
& 8 72 Barbera c Fiatis F 2001-11-12
7 7 72 Theodora  MULL Riatis M 2005-08-01
g8 3 72 Parricia M Rats F 2003-12-22
g 9 98 Samuel MULL Ajenstal M 1885-04-01
w10 26 Heidi MULL Ajenstat  F 1887-10-07
1m n 96 Wendy MULL Aengiat  F 1999-05-27
I 102 Joseph L Bischol M 1993-08-07
13 13 o4 Christopher A Hillmenn M 1994-02-17
14 M 84 Joson P Hillmann M 1995-07-21
15 15 7 Shaila M Valdez  F 1997-08-22
1% 18 7 Caria c Valdez ~ F 1888-12-02
17 17 71 Madia M Valdez  F 2000-08-01

Figure 2

Figure 2 shows all the dependents in the EmployeesDependents table for a total of 17 rows. Notice
that the EmployeesDependents table has its own primary key with column name DependentID. The
foreign key is highlighted in blue and is connected to the primary key in the Employees table.

Let’s now look at rows from the Employees table. However, since there is a total of 102 employees I'll
just show a subset in Figure 3. I've highlighted the rows in the subset of employees that have depen-
dents in the EmployeesDependents table. You can see that there are many more employees who don’t
have any dependents. When we perform an INNER JOIN these employees will NOT show up in the
result set because they have no related data in the EmployeesDependents table.

Empineeil  Fraiblome  MiddeMame  LostMeme Tee BehDaie  MemalStatus  Gender  HreDate

2 L] F Erzmm B A ARREEST Wroen S M 1EATOLE
3 Fsbety  NULL Tarburels g Marage 19641213 M ] 2
L] Thiesy B o Tool Desigres 19480808 M ] 1888111
[ Clawidd M Bracey Myicehng Maragar 19650418 5 ] 19800120
] Gal A Ercksan Demgn Engreer 120 N F ¥ 08
" somnaf H Gegickoery Dwmign Engraer 1T N L] ¥
12 Tem Lee Doty Vios Premdert of Bngreeng 196105801 5 F 1950303
i ] Aghrers R Frarma gt Adrmirugtrator 190 5 L] 1908005
] Fuda L] Barwio de Mafics  Fomen Resources Hensger 1960314 M F 15980007
= Furn w Eatn Rotur 198030 5 F 15900108
.- it L] Fapch Shipping and Fecenng Dk 13670415 M M 15530108
41 Pang J Wy Ouaity Miduraros Supsrviasd 19660415 N M 15550110
42 Jear E OBrian informalon Senviced Marage 13660113 5 F 15530012
2L A Sooll UL Winght Mamer Seiwser 1558015 5 M 1550013
45 Sava E Hampadoungaalays  Masusting Specisial 1T 5 M 15850013
a7 kg T Johwaon Remnaer %R0 5 M TR0
EL] Crostan  E e Marierancs Suparvao 1860218 MW M 180010
= Tengx N W Contml Specisial 19000528 5 M 19808117
] Oebosh  E Syt Aooounts Fecevable fpea . 1HE0DT M F 1350:81-15
& dernsns  Bae G Busro Sppbcaton Spenss WM N F 15580124
] Mindy = Mt arafty Somcanbe 19761232 N F 19500126
T Wersdy Bath Kby Frarcon Manager 19761112 5 F 19550126
] K T Rl Rocor 19780601 5 F 1998027
e S P Reecnrdar Cuaiey Msurprcs ThcPvicisn 19860407 5 M 1558:00-25
= [ — ' [TI—. B s fclesn s EREALAE £ £ 1881 38

Figure 3
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126 Chapter 7 Joins

The INNER JOIN statement to retrieve employees with dependents is as follows.

SELECT *

FROM Employees

INNER JOIN EmployeesDependents ON Employees.EmployeeID =
EmployeesDependents.EmployeeID

Notice that I had to identify the table name for each EmployeelD so that SQL Server understands
which table I'm referring to. This is called "qualifying." If I didn’t qualify the tables SQL Server would
tind the EmployeelD ambiguous, as it doesn’t know which table I am referring to in the SELECT state-
ment and the error shown in Figure 4 would be the result.

=SELECT *
FROM Employees
INMER JOIN EmployeesDependents OM frr_::-'.::}- :_*_u,'-'.n :'-11]_1 I_r:-}'n--'T:'.l

0% =
23 Massages
3

Msg 289, Level 16, State 1, Line 3
Ambiguous column name °EsployesID’.
Msg 289, Lewel 16, State 1, Line 3

Ambigwous column name °EsployeelD’.

Figure 4

It is common procedure to use alias names in place of table names to minimize the amount of typing
required as well as the length of the SELECT statement. In the example below I've used the letter "E"
as an alias for the Employees table and the letter "D" as an alias for the EmployeesDependents table.
You are free to use any alias and length youd like but usually single letters are used. I selected "E" to
signify employees and "D" to signify dependents.

SELECT E.EmployeelD,
E.FirstName EmployeeFirstName,
E.LastName EmployeelLastName,
Title,
DependentID,
D.FirstName DependentFirstName,
D.LastName DependentLastName,
D.Birthdate

FROM Employees E

INNER JOIN EmployeesDependents D ON E.EmployeeID = D.EmployeelD

ORDER BY E.LastName

The results in Figure 5 show rows of all employees who have children. You will notice the result set
shows some rows with duplicate employee names but that is just because those employees have more
than one dependent. If you look to the right in Figure 5 you can see different dependent names. Em-
ployees that only have one dependent will show only once appropriately. And for those employees
who don’t have dependents, well, they don’t show in the result set at all because they don’t have related
information in the EmployeesDependents table.
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st et o st

= SELECT E.EspleeslD,
E.Firstiase EsployeeFirstisse,
tpme [mployeelesthese,

me DependentPfirstisse,
w Depandentlastiess,

THNER EmploreesDependents © OW £.EmployeeID = . EmployeelD
OROER &Y £.Lasthsse

Evglopeeil  EmplyesFeilese  EwploystlasNawe Tl Dependentil  DepercertfmiMass  Diperdenilalese  BethDals
1 [m |owm Bacen Fockcaton Spscisiet 1 Jovesh Backelt 1T
: M Soamn Eme Stpcker 1 Mrse e 2084701
39 Gal Eikson Do Ergroter 1 Mathy Eston 100607
iy dal Enckson Demgn e 2 Vb Eston 081182
5 n ey L Franea Marsgar L] Srads Wakdar TeET0E22
[ Wedy Kabn Firgncn Marusger % = Viakdas 19981208
7 by Werady Wahn Fraroe Mansge: LE Mg Wakdaz 20000881
3 2 Ll Fuls Stehiad 4 Pkt Fala TEE504.25
' W “r Fusiy Simcker 5 Myzy Fusly 1080317
L 4 K Py Stechiad L3 Batias Py 20081002
n m L Fualy Steeckear 7 Thgesdeon Fualy 2000801
2 7 e Fesly Simcker 1 Patncia Fusly a0
LE .- Candly Spoan Aeotirts Receivalie Spessia 12 hrislophes il TES40207
MM Candly Socdn Bocourts Recervalle Soacale W Jasor Hirrarr TSEE0T
111 L1 Wilkiam imra S i Amsesimnt A s sl Ramrsd bl a2 el
ﬁmmmnﬁﬁn Docal) A0 FTM)  Ovener- PO Dwnar (51} Mumanfesouw
Figure 5

In the SELECT statement you will notice that I used the alias names to qualify the table for all the
columns except Title and DependentID. This is because Title occurs only in the Employees table and
DependentID occurs only in the EmployeesDependents table so there is no ambiguity there. How-
ever, for the sake of consistency, you should qualify all your column names so that anybody who looks
at your code can identify the table the data comes from. See the same example below with all columns
qualified in Figure 6.

S e e oe s
|
SSELECT E.EmpleyeslD,
E.Firy me EmployeeFirsvhisms,
E.Lasthase Employeelastiame,
£.Title,
0. Dependent D,
D.Firstiame DependentFirstilase,
D.Lasthase Depeadentlasthase,
0. BirthDste
FROM Employees E
IMMER JOTN EspleyeesDependests O ON E.EsployeeID = D.EspleyeelD
ORDER BY E.Lasthisss

W% - o
le'_hw_

Erployesil  EvployesFniMave  Cmplopeelssems  Toe Dependentill  DepercenifrsMere  Owpendenilssifere  Deinlse
1 L D Baan Bpphoaten Spacakil ("4 ] Bmchall 15530807
i M Suman Emon Sockow 3 Bhchasl (= fure-Set ]
3 3 Gad Enciaon Dot Evgesr L Harha Eseni 00607
1 3 Gl Erickaon Consgrs Ergramr F ik Eston 001142
§ n Wearady L Fingrioe Marager -} Srady ey en
1 n Wearely L Finance Marage (L] Cada 'akdez 195812402
F | Wy L Fingrice Kgrager 1) tiarn ez e S
] 2 L= Fisla b 4 Robes Fisla 155504825
T W L] Fls Rochow 5 Mz Rl 19580817
w " Lo Eiply Shockw & Banas Fialy 1112
m Kew Fals Seachsr ¥ Thasdon Rals 20050801
R o gy Sockow i Patncy L o Sk o]
3 W Gy Spoan Aevsanis Recswable Specislast 13 reatnpher il 1352
WM Cardy Spoan Aoty Recancable Soecsie 14 lngor il 19550721
Figure 6
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128 Chapter 7 Joins

Outdated Join Syntax

Join conditions can be specified in either the FROM clause or WHERE clause.

Thus far we have covered the newer form of join conditions according to the American National Stan-
dards Institute where the join condition is formed in the FROM clause. This is the SQL-92 standard.
However, the older standard forms the join condition in the WHERE clause and is still considered
valid today. You may see it used depending on where you're employed.

As an example of the older version, I've written the SELECT statement below, based on the query
we've already worked on involving Employees and EmployeesDependents. The results are identical to
our work earlier where the query uses the join in the FROM clause.

SELECT E.EmployeelD,

.FirstName EmployeeFirstName,

.LastName EmployeelLastName,

.Title,

.DependentID,

.FirstName DependentFirstName,

.LastName DependentLastName,
D.Birthdate

FROM Employees E, EmployeesDependents D

WHERE E.EmployeeID = D.EmployeeID

O OO mmm

Cartesian Product

When SQL combines tables in a join it first considers all possible combinations of the tables. This is
called a Cartesian product. For example, if we use the two tables we've been working on, Employees
and EmployeesDependents we see there are 102 rows in the Employees table and 17 rows in the Em-
ployeesDependents table. That means there are 1,734 combinations (102 x17).

Let’s try this out. If we issue the following, SELECT statement without a join and order by Employ-
eelD we see the results of a Cartesian product in Figure 7.

SELECT E.EmployeelD,

.FirstName EmployeeFirstName,

.LastName EmployeelLastName,

.Title,

.DependentlID,

.FirstName DependentFirstName,

.LastName DependentLastName,
D.Birthdate

FROM Employees E, EmployeesDependents D

ORDER BY E.EmployeelD

O OO mmm
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EmployesiD  EmployesFrsiNase Erplrpeslastlians  Ths Depercertll Dependentfrtbams  DependenilaaiMame  Bethdste
1 Karer: Bren Mudgteg Asstart 1 Mt Eaten 200607
F K Brzowm Madomtrg Assstart 2 Wikee Exon 20081042
i 2 K Brgoam Madomtrg Asestort 3 ichanl Enciosan 2005070
4 2 Kerwin B Madostrg Assstant 4 Fiobert Pl 155-04-25
B 2 Kewin B Madostrg Assstant 5 Hamia Pl 19880817
3 2 Hwn Erzenn Mafosteg Assant & Batarn Fala 20011112
7 2 K - Mafostrg Assstant 7 Theadare Fals 20050300
& 2 Karain Brzonn Madoper Asnstart B FPatszan Fuls 2031232
2 K Brzowm Madoptrg Apsatart 3 S Bt 1850
L K Brzoam Madomtrg Asestart 10 Hed Benett 15871047
n 2 K Broawn Madostrg Assstant 11 Wendy Henstat 1595:08-27
2 2 Kewin Beawn Madostrg Assstant 12 Jaseph Bischoll 19830847
n 2 Kewin B Madosteg Assstant 13 Chstapher Hilmann 18840017
W 2 B Erzrn Mafosteg Assstant 14 Jmsan Hlrarn 155072
B 2 Frn Bz Makosteg Assstart 15 Shasla Visldes 199722
L L Brzown Madoptry Aepstart 16 Carta Visldes 153881242
LE 4 Ko Browm Madomtrg Asmstart 17 Hary Viskdes 20000300
W3 Rabesia Tembrelo Engreseng Man. 1 Hama Eston 2100857
L I | Raberiz Termbrelo Engnesang Man_. 2 Wilkam Eston 20081942
2 3 Rabesz Tarmbredo Engresang Man_. 3 ichas Encoson 20050741
23 Fiobenz Tarrbsreds e & Firimet Fala 19550429
2 3 Rsbefs Tarnbureds Engrsedng Man ] Harca Fals 15580517
F ] Rsbanz Tarrkereds Engrsssng Man.. & Baturs Fusls 2011812
x 3 Robenis Tornkereda Engraseng Man.. 7 Thacdom Fisls 2H0s
% 3 Robess Termbrela EngresngMan. B Pt=zy Fuly 2031232

Figure 7

As can be seen from the partial result set in Figure 7, EmployeelD number 2 is being matched with
every DependentID. Then the next EmployeeIlD number 3 is going through the same match and it
will continue that way through all the employees. An appropriately written JOIN clause will prevent a
Cartesian product. In this case joining the Employees table EmployeelD joined to the EmployeesDe-
pendents table EmployeelD will result in the proper number of rows returned.

Know Your Data

It's important that you understand the detail of your data to make sure PROPER results are returned.
As you can see, we may be able to retrieve result sets as we did with the Cartesian product, but that
doesn’t guarantee our SQL statement is correct.

Before executing your SQL statements, you should understand what the result sets will contain. To do

this, you should study the data in your tables and perform multiple tests before providing the ending
results to your customer.
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Using the WHERE Clause with Joins

You are free to use the WHERE clause with joins to filter your result sets. In addition, the WHERE
clause can apply to any of the tables used in the join. Figure 8 shows an example of joining the Em-
ployees and EmployeesDependents table and using the WHERE clause on the Employees table to

limit the result set to employees with the title of "Stocker." Notice I've included the dependents’ birth
dates in this query.

B

= SELECT E.EsployeelID,
E.Firsthsme EmployeeFirstMase,
LastHame Esployeslastlame,
<Title
DependentT0,
FirstName Dependentfirstiame
Lasthame DependentLasthsme,
0. Birthbate
FROM Employess E
INRER MOIN EmployessDependents D ON E.EsployeslD = D.EsployesID
WHERE E.Title = "Stocker”
CRDER &Y E.LastMame

W% -

-N-N-N-N

et Emplopeslagiams  Tele DegendertlD  DependertFratilame  Dependerilasiblese  BetiDate
1 [ ] s Eaon Socke 3 Mechae Znshaon 2701
@ m Him Falls Socker 4 Bzt Rally 80425
1 = Kim Flals Docker § Marca Fials 19980817
i« m Kim Rals Socker Euartiara Falls 201-1112
5 m Him Faly Sicker T Thacsdirs Fialy 20050801
[ ] Km Flaly Stocker £ Patscia Fals 200338
Figure 8

Figure 9 shows an example of filtering the result set even further by finding dependents who have

birth dates greater than 12/31/1999. As a result, dependents Robert and Marcia are not included in
the result set.

e s

Evgityesi]  EvplyeeFniiess  Eeplyeelanbovs  Tie DepedertlD  DepercieriFrmbione  Depidectlsaless  BabDae

1 [m Suan Ea Seckw 1 Ui Earkian 20000701
1w “m e ke § Eate Fy g
1@ m Fisie Siockwr 7 Traadors ™ 050
im o Fisiz Seckwr 1§ Faa Fule amn
Figure 9
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OUTER JOIN

While INNER JOINS only return rows where tables have a match. OUTER JOINS are used when
the result set needs to contain rows from one table regardless of whether there is a match in a second
table. For example, not all employees have dependents. But, what if your manager wanted to see a list
of all employees and their dependents, if they exist. The syntax would be as follows:

SELECT E.EmployeelD,
.FirstName EmployeeFirstName,
.LastName EmployeelLastName,
.Title,
.DependentID,
.FirstName DependentFirstName,
.LastName DependentLastName,
D.BirthDate
FROM Employees E
LEFT OUTER JOIN EmployeesDependents D ON E.EmployeeID = D.EmployeelD

O OO mmm

LEFT OUTER JOIN tells SQL Server that the leftmost tables in our join should include all rows
regardless of whether there is a match or not. The leftmost table in our example is Employees and as
you can see from the subset in Figure 10, all employees are displayed. If they don’t have dependents
NULL values are placed in the columns that belong to EmployeesDependents. For those employees
that have dependents, matches were found, therefore EmployeesDependents data is retrieved.

T

BELECT 0. fspdineedl

0 Daperierfrmbioms  Depsedevisabens  DesDms

Dot
[ | waen [ Mg Manma L TTH WL LT WL
3 Fobete Tetursi Ergrarg Marager WAL WL WL HLL
3 L Teay [ gy Tl Gt WL, LAY HigL WikL
T D [ Mg Marage L TTH WL LT WL
L ¥ Sl Esciaery (Cmagr Ergrmar 1 Mata Esbor. il
EW ] [ B 2 i B 1
T n e Sty g Brgar FRL WAL HILL HLL
] ] Ten Dufy ‘icn Prawcert of Engresng  FLLL S TR WLLL WULL
¥y ey e Mgt depreigion L TTH WAL WAL WL
w » Fida Bossts e Mamis e Fmssumes Mansger UL WL WL WLL
m o oH Sam Lz Snckar ] Micrasi Erciomr AN
i » e L= g ird Rntwery Oaky. FULL L AT WAL WL
unoa Fey w Cnlty Ramraege Bagmrems WAL WL WL WLL
W4l n =1 ] izt Serecas Mwrager  WULL WL WL L
M i Serm Evert Mok St dee LT Wil LT Wl
Figure 10
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132 Chapter 7 Joins

Let’s look at another example to further explain the OUTER JOIN. Let’s say a golf course has members
and they assign members to golf carts. A member can be assigned to only one golf cart at a time and
a golf cart can only have one member assigned to it. This is a one-to-one relationship. The tables are

displayed below in Figure 11.

MEMBERS

:

i O wed O LR e L RS =

Figure 11

The MemberID is the primary key for the MEMBERS table and MemberID is the foreign key for the
GOLF CARTS table. The GOLF CARTS table also has a primary key entitled CartID.

If we performed an INNER JOIN then only members with golf carts assigned to them would be
retrieved along with the golf carts they’ve been assigned. This is because only matches show up. See

FEOFEFFFOEFFoE

Last
Bendley
Erickson
Simith

the INNER JOIN results in Figure 12.

LT
¥

- o

GOLF CARTS

M Sex DOB

19650419
1843028
1843411
19610801
1967425
1966-00-14
19630020
18670418
19650413
198408-22
19710814
1975110
18801
1900523
1885124

=
R T I T -

= = E D™ E > »* E

- R E T M E T E ™ T E ™ E ™M

e
;
F

~EIR|C T BIRT

g
g

=SELECT M.MemberID,
M.First,
M.Last,
M. D08,
G.CartID,
G.Make,
G.Color,
G.Year
FROM Members M
| INNER JOIN GolfCarts G ON M.MemberID = G.MemberID
00% -
3 Results ['y Messages
MemberlD First Last DOoB CarilD Make
1 2 | Gad Erickson 1842-10-29 1 Club Car
2 3 Machaal Smith 1949-04-11 4 Toyota
3 4 Angela  Dimaurg 19610801 5 Honda
4 ] Paula Barreto de Matios  1966-03-14 8 Club Car
Figure 12
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Chapter 7 Joins

Let’s say the manager of the golf course wants to see a list of all members regardless if they have golf
carts assigned to them, he also wants to see the golf cart information when applicable. The SQL Syntax

is shown below and the result set follows in Figure 13.

SELECT M.MemberID,
M.First,
M.Last,
M.DOB,
G.CartID,
G.Make,
G.Color,
G.Year
FROM Members M

LEFT OUTER JOIN GolfCarts G ON M.MemberID

(e

Barreta de Mamos.

R

=SELECT M.MesmberID,
M.First,
M. Last,
M.DOB,
G.CartID,
G.Make
G.Color
G.Year
FROM Members M
EFT CUTER
0% -
O Results |y Massages
MambariD First

v ome

kS i Gnll

3 3 Machaal

4 4 Angein

5 5 Aslhraini

& ] Py

7 7 Susan

8 a Vams

9 L] Rebecoa

W 10 Mol

1mn n o

12w 12 Loumig

13 13 Seatt

4 4 Saan

15 15 Ross

16 186 Wil

17 17 L

w8 Mok

Figure 13

Sap10857_Ch07.indd 133

= G.MemberID

JWIN GolfCarts G ON M.MemberID

Doa
1HE5-04-19
B2 10-29
TEE8-04-11
1981 -08-01
1967-04-23
1066-03-14
1HGE-(-20
18670418
1865-04-18
1964-08-77
19710914
18751101
a1
1HB0-05-X3
1885-12-24
18-z
1989-02-04
1983-02-01

G, Mesber 1D

HULL

£ggs

2000
WULL

EEE

HULL

£

HULL
HULL

EEEE
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134 Chapter 7 Joins

Notice the NULL values in the GOLF CART table columns. This is because member with NULL
values don’t have golf carts assigned to them. But the manager wanted to see them in the list anyway
because he wants to see all members whether they have golf carts. Because we performed a LEFT
OUTER JOIN where the MEMBERS table is on the left side of the JOIN operation, all members are

shown. But not all golf carts are shown.

What would happen if we performed a RIGHT OUTER JOIN? In other words, let's show all golf carts
regardless if it has a match in the MEMBERS table. Since the GOLF CART table is on the right side
of the JOIN operation we will issue a RIGHT OUTER JOIN statement as shown below. The result set

follows in Figure 14.

SELECT M.MemberID,
M.FirstName,
M.LastName,
M.DOB,
G.CartlID,
G.Make,
G.Color,
G.Year
FROM Members M

RIGHT OUTER JOIN GolfCarts G ON M.MemberID = G.MemberID

=SELECT M.MemberID,

M.First,
M.Last,
M.DOB,
G.CartID,
G.Make,
G.Color,
G.Year
FROM Members M
RIGHT OUTER JOIN
100% -
O Results [y Messages
MeomberD  First
R
2 MNLLL NULL
3 MNLLL NULL
4 3 Machasl
5 4 Angela
-] MNULL NULL
7 MNULL NULL
] ] Paula
Figure 14

Notice that all the golf cart information is visible while only member information for those who have
golf carts assigned are shown. NULL values exist in the member information columns where golf

GolfCarts G ON M.MemberID = G.

Last DOB
Erickson 1842-10-28
MNULL NULL
MULL NULL
Smith 1948-04-11
Dimanro 1961-05-01
MNULL NULL
MULL NULL

Barreio de Mattcs  1966-03-14

carts don't have members assigned to them.
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MemberID

Make
Club Car
Club Car
Honda
Toyota
Honda
Club Car
Honda
Club Car

Color
Blua

Black
Silwer
Orange
Silver
Green

Yaar
2005
2007
2003

2001
2002
2010
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Chapter 7 Joins

When performing OUTER JOINS remember that the position of the table you want all information to
show from dictates whether it is a LEFT or RIGHT OUTER JOIN. If the table on the left of the JOIN
is the table, you want to see all information on then it is a LEFT OUTER JOIN. If it is on the right of

the JOIN, then it is a RIGHT OUTER JOIN.

FULL OUTER JOIN

The FULL OUTER JOIN returns all data from both tables no matter if there is a match or not. In other
words, it performs both a LEFT and RIGHT OUTER JOINS. The syntax is shown below and the result

set follows in Figure 15.

SELECT M.MemberID,
M.First,
M.Last,
M.DOB,
G.CartID,
G.Make,
G.Color,
G.Year
FROM Members M

FULL OUTER JOIN GolfCarts G ON M.MemberID = G.MemberID
~SELECT M.MemberID,
M.First,
M.Last,
M.DOB,
G.CartID,
G.Make,
G.Color,
G.Year
FROM Members M
FULL OQUTER JOIN GolfCarts G ON M.MemberID G . MemberID
100% =
O Results 3y Messages
MemberD First Last DoB CartiD Make
1 1 | Dawid Bradiey 1965-04-19 NULL NULL
2 2 Gail Erickson 1942-10-28 1 Club Car
3 3 Machael Smith 1949-04-11 4 Toyola
4 4 Angeln Dimauro 19610801 5 Honda
S 1 Ashvini Shama 1967-04-28 MWULL MNULL
[ 4 Paula Bameto de Matios  1966-03-14 8 Club Car
7 7 Sunan Eaton 1968-03-20 MWULL MNULL
8 8 e Kuppa 1967-04-18 MNULL MNULL
1 a Rebecca Mercumo 1965-04-18 MNULL MNULL
10 10 Mike Berel 1964-09-22 NULL NULL
1 1" Jode Foster 1971-08-14 NULL NULL
12 12 Louise Scott 1975-11-01  MULL  MNULL
13 13 Scott Ridgway 1987-02-11 MULL MNULL
14 14 Sean Combs 1990-05-23 MWNULL NULL
15 15 Rose Burgeo 1985-12-24 MWULL NULL
16 16 Willie Peppin 1971-08-12 WNULL NULL
17 17 Michael  Smith 1959-02-04 MNULL MNULL
18 18 Mark Thomgson 19558-02-01 MWULL MNULL
Figure 15
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136 Chapter 7 Joins

Notice the result set in Figure 15 contains NULL values on both tables but all the information is
shown for both tables as well.

SELF JOINS

A SELF JOIN is required when the relationship exists in a single table. Our Employees table is a table
that contains a relationship to itself. The table contains all employees and related information includ-
ing the manager they report to. Since managers are also employees they exist in the same Employees
table. Let’s look at this. The SELECT statement below lists employees’ names and their manager ID.
The results are shown in Figure 16.

SELECT EmployeelD,
FirstName,
LastName,
ManagerID

FROM EMPLOYEES

LastName ManageriD

1 Brown __—8
2 Temburelle 12
3 5 ] -6

4 B3 109
5 9 Erickson 3

6 1 Goldberg 3

7 12 Teqi Duffy 109
8 28 Ashvini. Sharma 150
9 30 Paula \ Barreto de Mattos 140
10 34 Susan \equn 85
11 39 Vamsi Ku}pn\\ 85
12 M Peng Wu ™. 200
13 42 Jean O'Brien \‘ 109
14 44 A Scott Wright \\\ 148
15 46 Sariya Harnpadoungsataya 6

Figure 16
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Chapter 7 Joins

The colored arrows in Figure 16 point to the names of a few of the managers of employees. From this
small subset of data, we can see that Kevin Brown’s manager’s name is David Bradley, Gail Erickson’s
manager is Roberto Tamburello, and Roberto Tamburello’s manager is Terri Duffy.

What if we want to see the actual names of the managers and not just the ManagerID within each row.
The following SELF JOIN is necessary to accomplish this. Notice the highlight in the query above
where I used the alias "M" for the manager’s first and last name. The results are shown in Figure 17.

SELECT E.EmployeeID,
E.FirstName,
E.LastName,
E.ManagerID,
M.FirstName,
M.LastName

FROM Employees E

INNER JOIN Employees M on E.ManagerID = M.EmployeeID

ORDER BY E.EmployeelD

=SELECT E.EmployeelD,

E.Firsthame,
E.LastName,
E.ManagerID,
M.Firsthame,
M. LastName

FROM Employees [

IMNER JOIN Employees M on E.ManagerID

ORDER BY 1

100% -

0 Resubs [y Messages
EmpioyeelD Firsthama

1 2
2 3
A 5
4 8
5 1
& 28
7 30
1 M
8 35
AU} 41
1h]

12 48
13 47
14 49
15 54

Figure 17
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] Davnd
12 Terri
] David
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138 Chapter 7 Joins

SELF JOINS can be confusing because they are joining to the same table. But because it requires two
alias names to refer to the same table you can visually see a partition in table. In our example, I used
the letter “E” to represent employees and the letter “M” to represent managers. I'm able to retrieve the
managers names because I'm connecting the Employees table (E) ManagerID to the Manager table
(M - really the Employees table) EmployeelD to retrieve the name of the Manager.

Joining on Multiple Tables

Often, joins will require using more than two tables. The diagram below in Figure 18 shows three
related tables. We know that many employees switch departments as they grow in their careers.
Therefore, many employees can belong to many departments at different times in their employment
with the same company. We track this by start and end dates. Likewise, departments can have many
employees assigned to them. Therefore, this scenario is a many-to-many relationship.

When we have many-to-many relationships, as discussed in earlier chapters, we need to create a
so-called bridge table to make the relationship one-to-many. That bridge table will contain a compos-
ite key consisting of the EmployeelD and DepartmentID. Additional information will be the start and
end date the employee was assigned to the department and the date the table was modified to reflect
the change in departments.

Emplovess Departments

7 EmployesiD = ®s | § DepartmentiD
Firsthame Deparimentilame
MiddlieNams Grouphiame
Lasthame [ Modified Dabe
Tithe EmploveesDepartments
BirthDate = v EmgployesiD
R — % DepanmentlD ol

] SeartiDe
i::;le EndiDate
- ModifiedDate
VacationHours
SkcklaweeHours
A live
ManageriD
MadifiedDate

Figure 18
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Chapter 7 Joins

Let’s say the manager wants to see a list of employee names and the various departments they were
assigned to during their careers, along with the dates in which they were assigned to them. The query

below joins three tables to achieve this request. The result set is shown in Figure 19.

SELECT E.EmployeelD,
.FirstName,
.LastName,
.DepartmentName,
.StartDate,
.EndDate,

H.ModifiedDate
FROM Employees E

I T O mm

INNER JOIN EmployeesDepartments H ON E.EmployeeID

SSELECT E.EmployesID,
E.Firsthase,
E.LastHame,

[ Departmenthsme,

H.5tartDate,

H.EndDate,

H.ModifiedDate
FROM Employees [

InmER J0IM EmployessDepartments H ON E.EmployeeID =

H. Employe=ID

IHWER J0IM Depactments [ 0N H.DepartmentID = D.DepartsentID

ORDER BY 1.5 DESC

Enmploeel) Fratiame  Lost

1 2 | Karvn Beown

2 3 Rkt Tarmbuielo
E 3 Rioksno Tarmaralo
& a Robario Tamtauralo
5 5 Thaerey Mol

[ L] v By

7 & Davad Bendtey

& E: Gad Encison

E ] L] Cad ==
m 4 Camd Encion
11 n Aospaf Goldang
12 1z T Dhuilty

13 2B Aabvnrn Sharma
14 k] Pauln Barrola do MaTos
1% - Susan Eswon
Figure 19
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140 Chapter 7 Joins

We can retrieve EmployeelD, FirstName, and LastName from the Employees table. We join to the
EmployeesDepartments table using EmployeelD to retrieve the StartDate, EndDate, and Modified-
Date. However, to retrieve the actual DepartmentName we need to join to the Departments table and
we do this using the DepartmentID from the EmployeesDepartments table to join to the Departmen-
tID in the Departments table. The query is then ordered by EmployeelD ascending and StartDate
descending to display the latest department first.

Notice Roberto Tamburello in the result set in Figure 19. We can view the dates he was assigned to the
various departments.

What if the manager wanted to add the state where the employee lives to the result set above. We
would then need to join to a fourth table called Addresses as shown below. Notice the yellow high-
lighted line showing the join to the Addresses table. The result set follows in Figure 20.

SELECT E.EmployeeID,
.FirstName,
.LastName,
.State,
.DepartmentName,
.StartDate,
.EndDate,
H.ModifiedDate
FROM Employees E
INNER JOIN EmployeesDepartments H ON E.EmployeeID = H.EmployeeID
INNER JOIN Departments D ON H.DepartmentID = D.DepartmentID
INNER JOIN ADDRESSES A ON E.EmployeeID = A.EmployeelD
ORDER BY E.EmployeelID, H.StartDate DESC

I T O > m m

HSELECT E. EmployeelD,

[.Firsthlams,

E. LestHams,

A State

[, Depar tmen thgmes

W Starthate,

W, Drailote

W, Modi F ledDatie
FROM Employees |
1MER W EmployesiDepartments W OM £, EsployeelD = H.EmploveelD
INMER JOIN Departments [ ON H.DepartmentiD = D.DepartmentID
1 MIH ADDRESSES & OM £.EeployeciD = A.EmployeelD
ORDER I 1.6 DESC
s =

T Heauls g Meddages

Figure 20
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Chapter 7 Joins 141

Summary

This chapter exposed you to JOIN operations that retrieve information from related tables. You now
understand the purpose of INNER JOINS in retrieving information on matching columns as well as
the OUTER JOINS which may not have matching columns to retrieve all information from a table
regardless of matches. SELF JOINS were covered to show that a relationship can exist among one
table as in employees and managers. In addition, the dangers of producing Cartesian products with
improper joins were discussed. You also understand that multiple joins can be used to retrieve infor-
mation dispersed among multiple tables.
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Chapter 7 Joins

Exercises

1.
2.

Create a list of employee names and their full addresses using the INNER JOIN.

Create a list of employee names and their full addresses using the INNER JOIN for employees
who live either in Massachusetts or California.

Create an example of a Cartesian product using the Employees and Addresses table.

4. Usea LEFT OUTER JOIN to list all employee first and last names as well as the gender and birth-

10.

11.

12.

13.
14.

15.
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dates of their dependents if they have any.

Use a RIGHT OUTER JOIN to list all employee first and last names as well as the gender and
birthdates of their dependents if they have any (Same as above but change location of tables).

Use a SELF JOIN to select the employee first name, last name, title as well as the manager’s first
name, last name, and title.

Retrieve the employee first name, last name, address, city, state, zip, department name, and group
name for the employee named David Bradley.

Retrieve the employee first name, last name, dependent first name, last name, and gender for
female dependents.

Retrieve the employee first name, last name, dependent first name, last name, birth date for
dependents who have birth dates less than or equal to 11/02/2008.

Use LEFT OUTER JOINS to list all Employees, their Department Names, and their dependent
names, if any.

Use RIGHT OUTER JOINS to list all Employees, their Department Names, and their dependent
names, like you did in the question above.

Retrieve the employee first name, last name, dependent first name, last name, and gender for
dependents who were born in or before 1998.

Retrieve all employees belonging to the department “Purchasing” using INNER JOINS.

Retrieve the first name, last name, and title of the manager responsible for the Employee with the
first name “Ben” and last name “Miller”

Retrieve the employee first name, last name, department name, and group name for the employee
named Gail Erickson.
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