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SQL Join Operators

In the first part of the SQL notes, we covered the major DDL
and DML commands available in ANSI-standard SQL.

In this section of notes, we’ll focus only on the SELECT
command and in particular its use and forms when multiple
tables are involved in the query.

There are many different ways to join tables together in SQL
and this set of notes will examine all of them.

We’ll again use the sample database shown on the next page for
the examples in this set of notes.

”
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The ERD for the database used in the
examples in the following slides
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SQL Join Operators

« The simplest technigue for joining tables in SQL is to simply list
the tables in the FROM clause of a SELECT command. The
table names are separated by commas.

 There i1s no theoretical limit to the number of tables that can be
joined in this fashion.

« Simply listing the tables in the FROM clause will cause SQL to
form the Cartesian product of all the tables listed in the FROM
clause.

« The following slide illustrates this technique of joining the
VENDOR table with the PRODUCT table. Note that the current
Instance of the VENDOR table contains 11 rows, and the current
Instance of the PRODUCT table contains 16 rows, so the

resulting Cartesian product will contain 11 X 16 = 176 rows.
#
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n Local instance MySQLSE

File Edit “iew Query Datsbase
eale SEEEL B W«

SCHEMAS = O
Q, |Filter objects 1 ®

Server  Tools

WHIF FA

Scripting  Help

SQLFileZ*
BE |

select *

SQLFile  SQLFiles"
@ <¢Q [

2 from product, vendor;

3
colorsurvey

mailinglist
project?

<

Result Set Fitter:

“ | Export @ |Wrap Cell Content: JA

Cartesian product of the

PRODUCT and

VENDOR tables

=l

i

Note that the “,” (comma) operator
IS a generic join operator in SQL.
Without an explicit WHERE clause
that limits its effect, it behaves like

a Cartesian product.

project3
project4 F_CODE

P_DESCRIPT

P_INDATE P_QOH P_MIN

P_PRICE

P_DISCOM V_CODE

V_CODE ~

fest 11QER/
vendors 11QER/31
11QER/31
11QER/H
11QER/
11QER/A
11QER/31
11QER/31
11QER/H

Power painter, 15psi.,
Power painter, 15 psi..
Power painter, 15psi.,
Power painter, 15 psi.,
Power painter, 15 psi.,
Power painter, 15 psi.,
Power painter, 15 psi..
Power painter, 15psi.,
Power painter, 15 psi.,

Fnozzle 2011-11-03
Jnozzle 2011-11-03
Inozzle 20111103
Inozzle 2011-11-03
Fnozzle 2011-11-03
Inozzle 2011-11-03
Inozzle 20111103
Inozzle 20111103
Inozzle 2011-11-03

N tn En En Em fm en Em im

109.99
109.99
109.99
109.99
109.99
109.99
109.99
109.99
109.99

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

25585
25535
25585
25585

21225
21226
2121
21344
22567
23118
24004

25443

[STRAIGHT_JOIN]
[SQL_SMALL_RESULT] [SQL_BIE

RESULLL
Of those
1 shown, only
l this row
makes
sense.

[LIMIT {[offset,] row_count |
offset}]
[PROCEDURE procedure_name(arg
[INTO QUTFILE “file_name'
[CHARACTER SET charset_n:

[
[

o 00 @ o o ©o o O o 09

10ER/A
11QER/31
13Q2/P2
1302/p2
13Q2/P2

10999 000
109.99 .00
14.33 0.05 21225
14599 0.05 21226

0.05 2123

export_options
| INTO DUMPFILE 'file_name'
| TnTO war_name [, var_name
[FOR UPDATE | LOCK IN SHARE b

Bower paicter 1506l nazzle 20191907
Power painter, 15psi., 3nozzle 2011-11-03
20111213
201112413
201112413

25501
25585

Management Schemas

7.254n. pwr. saw blade
72540 pwr.saw blade
7.25in. pwr. saw blade

Information
SELECT is used to retrieve rows selec

tables, and can include UNION statems
UNION, and Online help subqueries .

S

£ >
Read Only @

The most cammank u=zed danses of

Result2  x Context Help  Snippets

Qutput =

D——" Action Output

Tirme Action
@ 31 19:2518 select p_code, p_descript, p_price, v_name from product, vendor where product ... 14 rowls) retumed
@ 32 1220:11 select *from product, vendor LIMIT 0, 1000 176 row(s) retumed

Duration / Fetch
0.000 sec / 0.000 sec

0.016sec / 0.000 sec

Object Info ~ Session
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SQL Join Operators

« Using the Cartesian product type of join operation is often not
the effect that you want to achieve, as this introduces many rows
of unrelated data. Recall the problems we had when using this
operator in relational algebra.

« In order to accomplish the effect of a natural join operation,
explicit join conditions must be added to the WHERE clause of
the SELECT command where equality is established across the
foreign and primary keys of the joined tables.

» Returning to the previous example, in order to achieve the effect
of a natural join, we need to ensure that the PRODUCT.v_code
= VENDOR.v_code in every row of the joined tables. The next
slide illustrates this case.

¢
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n Local instance MySQLBE %

File  Edit

Mavigater i
SCHEMAS
Q, |Filter objects

S bikedb
colorsurvey
mailinglist
project2
projects
project4
test
vendors

Management Schemas

Information

No object selected

Object Info ~ Session

View Query Database

Qe B R ¢

Server Tools Scripting Help

Query 1 SQL File 17 SQALFile SQLFile 3" SAL File 4*

Natural Join of the
PRODUCT and

VENDOR tables ]E[I

NEIFFAOBEIOORI¢AlE
18 select p code, p_descript, p price, product.v_code, vendor.v_code, v_name

2 from product, wvendor
3 where product.v_code = vendor.v_code; <—

£

Result Set Fiter LY | Bxport B |Wrap Cell Content. T

p_code p_descript p_price v_code v_code v_name

TQER/A
1342/P2
14431/13
1546002
1558GW1
232/QTY
2232/WE
2238/QFD
23105-HB
MTI8-2T
B3WREQ
SM18277
SW-23116
WR3/TT3

25555
21344
21344
23119
23115
24288

25585
21344
21344
23119
23114
24288
24288
25395
21225
21344

Power painter, 15 psi., 3nozzle 109.599
7.254n. pwr. saw blade 1459
9.00Hn. pwr. saw blade 1749
Hrd. cloth, 1/44n., 2¢50 3995
Hrd. cloth, 1/24n., 250 4399
B&D jigsaw, 124n. blade 109.92
B&D jigsaw, 84n. blade 99.87 24288
BA&D cordless drll, 1/24n. 3395 25595
595 21225
21344

Rubicon Systems
(Gomez Bros.
Gomez Bros.
Randsets Ltd.
Randsets Ltd.
ORDVA, Inc.
ORDVA, Inc.
Rubicon Systems
BEryson, Inc.
(Gomez Bros.
ORDVA, Inc.
Eryson, Inc.

D&E Supphy
Rubicon Systems

Claw hammer
Rat+ail file, 1/84n. fine 499
Hicut chain saw, 16in. 256.99 24288 24288
1.25%in. metal screw, 25 699 21225 21225
2.54n. wd. screw, 50 ; 2123 21231
Steel matting, 4x8%1/6", . 25555 25555

Result2

|:—|T| Action Output
Time Artion eszage
® 34 151235 select “from product LIMIT 0, 1000 16 row(z) retumed

Note that the WHERE condition
contains the join condition that the
foreign key v_code in PRODUCT
matches the primary key v_code in

the VENDOR table.

[STRAIGHT_IOIN]
[SQL_SMALL_RESULT] [SQL_BIC
:

1 All vendor
{ codes match
in each row.

[
[

[LIMIT {[offset,] row_count |
offset}]
[PROCEDURE procedure_name(arg
[INTO QUTFILE 'file_name’
[CHARACTER SET charset_n:
export_options
| INTO DUMPFILE 'file_name'
| INTO var_name [, var_name
[FOR UPDATE | LOCK IN SHARE b

SELECT is used to retrieve rows selec
tables, and can include UNION statems
UNION, and Online help subqueries .

The mast rammank used dlanses nf

Read Only @ ContextHelp  Snippets

Duration / Fetch
0.000 sec / 0.000 sec

@ 35 152019 select p_code, p_descript, p_price, product v_code, vendorv_code, v_name fro... 14 row(s) retumed

0.031 sec / 0.000 sec

COP 4710: Database Systems (Chapter 5)
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File Edit Miew Query Datsbsse Server Tools Scripting Help

S8 e SEERG H W

Mavigatar Query 1 SQLFile 1° SQLFile 2 SQLFile 3° SQLFile 4* =

SCHEMAS EEHFFE0BE QOR < Q[N

SQLAdditions

& o | SELECT

Q |Fi|tEf objects 1® select p code, p descript, p price, product.v code, vendor.v _code, v_name

bikedb 2 from product, wvendor

3 where v code = v _code;
colorsurvey - -

mailinglist
project2
project3
project4
test
vendors

Management Schemas

Information

No object selected

|:—|T| Action Output
Time Action
& 35 152019 select p_code, p_descript, p_price, product.v_code, vendorv_co...

Object Info _ Session € 36 152346 select p_code, p_descript, p_price, product v_code, vendorv_co...

COP 4710: Database Systems (Chapter 5)

Topic: SELECT

Syntax:
SELECT

[ALL | DISTINCT | DISTINCTROV

appears in both tables,
there is an ambiguity that
results if only the attribute
name is used in an
expression.

Since the v_code attribute | =z

CHE]
pro..

ist]

pr |
H

pr|

[LINIT {[offset,] row_count |

offset}]

[PROCEDURE procedure_name(arg

[INTO OUTFILE "file_n

[FUASArTED CET -

ame"
arset_nz

MySQL error
indicated by the
missing table name
that created the
ambiguity.

TP STy T

1e_name'
var_name
SHARE

14 row(s) retumed v 0.031 sec / 0.000 sec

Emor Code: 1052 Column v_code’in where clause is ambiguous 0,000 sec

Dr. Mark Llewellyn ©




Query: List details of the products along
with the v_code and v_name of the vendor
Ble Edt Miew Qe Datsbsse Server Iooks Scripting  Help who supplies that product. Order the results

A & EEEEE E & in ascending order of price.

Navigator SQL File 1* SQL File SQL File 3°

— — Natural Join of the
SCHEMAS BEIFFrEe0 BB B a[= PRODUCT and

Q. |Filter objects 1® select p_codey p_descript, p_price, product.v_code, vendor.v_code, v_name .
»  hikedb 2 from product, vendor VENDOR tables with

colorsumvey 3 where product.v_code = vendor.v_code Orde”ng Of the reSUItS
g 4 order by p_price;j
mailinglist - SELECT
project? < > [ALL | DISTINCT | DISTINCTROL
project3 [HIGH_PRICRITY]
: Result Set Filter Ex Wirap Cell C B [STRAIGHT_JCIN]
project4 uft set e | xporc B | wiap Cot Content. T [SOL_SMALL RESULT] [SQL_BIC
test : ; RESULT]
vendors p_code p_descript p_price v_code v_code v_name [S0L_CACHE | SOL N0 CACHE]
BT78-2T  Ratdailfile, 1/84n.fine 455 21344 21344 (Gomez Bros. select_expr [, select_expr ..

[FROM table_references
SM'132W 125'"1 ITIE‘{E' SCTEW, 25 693 21225 21225 Eﬁ'ﬂﬂﬂ. |I"IC. [F‘AQTIT TON pa rt i'tj.l}l'l_] iSt]

SW-23116  25in.wd.scew. 50 845 21231 21231 DAE Supply E:E‘:DUP gﬂegiﬁ"ﬂg;ﬁif"lxprl

23103HB  Claw hammer 935 21225 21225 Bryson, Inc. [AsC | DESC], ... [WITH ROL
[HAVING where_condition]
1302/P2  7.2%in. pwr.sawblade 1455 21344 21344 Gomez Bros. [ORDER la‘r {col_name | expr |
[45C | DESCI, ...]
1401/3  5.00Hn. pwr. sawblade 1745 21344 21344 (Gomez Bros. [LIMIT {[offset,] row_count |

Z238/QFD  BA&D cordless drll, 1/24n. 38.35 25095 25095 Rubicon Systems G.F-FSEE;ACEDU:EE orocedure_name (are

1546002 Hrd. cloth, 1/44n., 250 3395 23119 23119 Randsets Ltd. [INTO OUTFILE “file name’
[CHARACTER SET charset_ne

Management Schemas 15580W1  Hrd. cloth, 1/24n., 350 4399 23119 23119 Randsets Ltd. export_options

| INTO DUMPFILE 'file_pame'

Information 2232/QWE  BA&D jigsaw, 84n. blade 24288 24288 ORDVA, Inc. | INTG var_name [, var_name

R0 aliject selected 2232/QTY  BAD jigsaw. 124n. blade 24288 24288 ORDVA, Inc. [FOR UPDATE | LOCK TN SHARE 1

11QER/31  Power painter, 15 psi Rubicon Systems SELECT is used to retrieve rows selec

) ) tables, and can include UNION stateme
WR3/TT3  Steel matting, 431/ Rubicon Systems [JNION, and Online help subqueries .
8%WRE43 Hicut chain saw, 16in. L ORDVA, Inc.

The most commonly used dauses of

thamaa

Result 12 % Read Onty @ ContextHelp  Snippets

-
Object Info ~ Session O Action Cutput
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SQL Join Operators

« When using the Cartesian product type of join operation to effect
a natural join operation, there will always need to be a join
condition in the WHERE clause.

 |In general, since there can be n tables listed in the FROM clause,
there will be n-1 join conditions in the WHERE clause if a
natural join is the effect that is desired.

« The example on the following page illustrates answering the
query: List the customer last name, invoice number, invoice
date, and product description for all invoices for customer
number 10014 and order the results in increasing order of
Invoice number.

([
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Query: See previous page for the query

| # | Localinstance MySQLS6 description.
File Edit Miew Query Datsbase Server Tools Scripting Help

: . P Natural Join of the
il o SHEHE E PRODUCT, INVOICE,

Navigator:::: o Query 1 SGL File 17 SQLFile SQLFile 47 LINE and CUSTOMER
SCHEMAS o QHIFFE0BBEIQO0R <& 1= tables

Q |Fi|ter objects | 1 ® select cus_lname, invoice.inv_number, inv_date, p_descript .
> hikedh 2 from customer, inveoice, line, product Topic: SELECT
where customer.cus_code = invoice.cus_code

and invoice.inv_number = line.inv_number Syntax:

A SELECT
and line.p code = product.p_code [ALL | DISTINCT | DISTINCTROV
and customer.cus_code = 18214 [HIGH PRICRITY]

prn]:ectS order by inv_number; [STRATGHT_J0IN]
projectd [SQL_SMALL_RESULT] [SQL_BIC
test RESULT]
vendors s [SQL_CACHE | SQL_NO_CACHE]
select_expr [, select_expr ..
[FROM table_references
Result Set Fitter: Ex Wrap Cell C A
Uit st Fier | | Bpor G | wep cot Comtenc T [PRATITION partition 1ist]
8 . 8 [WHERE where_condition]
cus_lname inv_number inv_date p_descript [GROUF &Y {col name | expr |
Orando 1001 2012M-16 72540, pwr. saw blade [AsC | DESC], ... [WITH ROL

[HAVING where_conditicn]
Orando 1001 201201-16  Claw hammer [oRDER BY {col_name | expr |

Ortando 1006 20120147 1.25in. metal screw, 25 o b
Orlando 1006 20120117 BAD jigsaw, 124n_ blade offset}]
[FROCEDURE procedure_name(arg
Orando 1006 20120117 Claw hammer [INTO OUTFILE ‘file_name’
[CHARACTER SET charset_ne
Management  Schemas Orando 1006 20120117 Hicut chain saw, 18in. export_options
| INTO DUMPFILE 'file_name'
Information | INTO war_name [, var_name
[FOR UPDATE | LOCK IN SHARE K

colorsurvey
mailinglist
project2

No object selected

SELECT iz used to retrieve rows selec
tables, and can include UMNIOMN stateme
UNION, and Online help subgqueries .

The most commonly used clauses of

#hommas

Result 18 Read Onty @ Context Help  Snippets

—l .
Object Info ~ Session O Action Output
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Local instance MySQLBE x

File Edit Mew Query Datsbase Server Tools Scripting Help

8 e s B &

Mavigatar.

SCHEMAS

Q Fiter objects

> bikedb

colorsurvey
mailinglist
project2
project3
project4
test
vendors

Management Schemas

Information

Mo object selected

Object Info~ Session

COP 4710: Database Systems (Chapter 5)

SAL File 1* SAL File 2

SQLFile 4

TRZICL T EEYE

1® select cus_lname, i.inv_number, inv_date, p_descript
2 from customer as c, invoice as i, line as 1, product as p

where c.cus_code = i.cus_code
and i.inv_number = l.inv_number

and l.p code = p.p_code

and c.cus_code = 18814
order by inv_number;

L4

Result Set Fitter

|‘t} | Export % |Wrap Cell Content T4

cus_Iname inv_number inv_date

p_descript

Orandao 1001 2216
Orando 201201-16
Orandao 2217
Orando 202017
Orando 22017
Orando 2217

Result 19

7.25%n. pwr. saw blade

Claw hammer

1.254n. metal screw, 25
BA&D jigsaw, 124n. blade
Claw hammer

Hicut chain saw, 16in.

Same query as previous page.

Natural Join of the
PRODUCT, INVOICE,
LINE and CUSTOMER

tables using table

aliases.
Topic: SELECT

Syntax:
SELECT
[ALL | DISTINCT | DISTINCTROM

[HIGH_PRIORITY]

[STRATGHT_JOIN]

[5QL_SMALL_RESULT] [SQL_BIt

RESULT]

[SQL_CACHE | SQL_NO_CACHE]
select_expr [, select_expr ..
[FROM table_references

[PARTITION partition_list]
[WHERE where_conditicn]
[GROUP BY {col_name | expr |

[A5C | DESC], ... [WITH RO
[HaVING where_conditicon]
[oRDER BY {Col_name | expr |

[AsC | DESC], ...]

[LIMIT {[offset,] row_count |
offset}]
[PROCECURE procedure_name(arg
[INTO QUTFILE ‘file_name’
[CHARACTER SET charset_n:
export_options

| INTO DUMPFILE 'file_name'

| INTO var_name [, var_name
[FOR UPDATE | LOCK IM SHARE b

SELECT iz used to retrieve rows selec
tables, and can include UNION stateme
UNION, and Online help subqueries .

The most commonly used clauses of
Read Onty @ Context Help  Snippets

Output
[T Action Output

= _

Dr. Mark Llewellyn ©




Same query as previous page.

Local instance MySGLEE x .
File Edit View Query Datsbase Server Tools Scripting Help Natural Join Of the

= B PRODUCT, INVOICE,
&la] & JEESIe] | LINE and CUSTOMER
Mavigataor SOL File 1* SQL File X SGL File 4

o L tables using table
SCHEMAS EEHIFFRAOCIBE] @< a [= aliases.
Q |Filter objects 1 ® select cus lname, i.inv_number, inv date, p descript

> hikedh 2 from customer c, invoice i, line 1, product p Topic: SELECT
colorsurvey where c.cus_code = i.cus_code

mailinglist

project2

project3

project4

e The keyword AS is |
vendors optional when

g defining table

Result Set Filter o | Export % |Wrap Cell Content IA aliases or column
cus_Iname ire_number inv_date p_descript aliases in MySQL
Orlando 1001 20120116 7.254in. pwr. saw blade Many SQL
Orando 201201-16  Claw hammer environments

Orando 201217 1.254n. metal screw, 25 require |t in bOth
Orando 2012017 BA&D jigsaw, 124n. blade places SO |’"

Management = Schemas Orlando 20120117 Claw hammer generally put it in

Information Orando 20120117 Hicut chain saw, 16in.
i i [FOR UPDATE | LOCK IM SHARE b
lo object selected

3

4 and i.inv_number = l.inv_number Syntax:
5 and l.p code = p.p_code
&
7

SELECT

[ALL | DISTINCT | DISTINCTROL
and C.CUS_COdE = 1wy [HIGH :':EICRITV]

order by inv_number; fecoizoc ozl

SELECT is used to retrieve rows selec
tables, and can include UNION stateme
UNION, and Online help subqueries .

The most commonly used clauses of
Result 20 = Read Only @ Context Help  Snippets

|:—|T| Action Output

Timmm

Object Info~ Session
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..ERROR...ERROR...ERROR...

File Edit Miew Query Datsbase Server Tools Scripting Help Natural ‘JOIn Of the

Yel= ER: PRODUCT, INVOICE,
Q& EEEEN A & LINE and CUSTOMER
Navigator Query 1 SQALFile 1" SQALFile SAL File 47

T [ tables using table
SCHEMAS BHIFFRAOIBE] ®l<a[E aliases.
Q |Filter objects 1 ® select cus_lname, invoice.inv_number, inv_date, p_descript

» | bikedb 2 from customer as c, invoice as iRline as 1, product as p Topic: SELECT

where c.cus code = i.cus code
colorsurvey - I

mailinglist
project2

Syntax:
SELECT
[ALL | DISTINCT | DISTINCTROW

3
4 and i.inv_number = l.inv_number
5 and l.p_code = p.p_code

! & and c.cus_code =
project3 -

tects order by inv_number; Answer: Since the FROM clause is

test processed before the SELECT clause

vendors the alias is in effect and thus there is

no table named INVOICE involved in
this SELECT clause.

[ASC | DESC], ... [WITH ROL
THaVTNG where conditinnd
» ContextHelp  Snippets

|:—|T| Action Output .
Tme  Acton Message Question: Why

16:29:17 select p_code, p_descript, p_price, product.v_code, vendorv_co... 14 row(s) retumed does this SELECT
16:25:18 select p_code, p_descript, p_price, product v_code, vendorv_co... 14 row(s) retumed Command

Management  Schemas

o

Information

o

16:25:18 select p_code, p_descript, p_price, product v_code, vendorv_co... 14 row(s) retumed generate th|s
16:29:19 select p_code, p_descript, p_price, product v_code, vendorv_co... 14 row(s) retumed error?

16:29:49 select p_code, p_descript, p_price, product v_code, vendorv_co... 14 row(s) retumed
16:38:23 select cus_Iname, invoice inv_number, inv_date, p_descript from ... 6 rowi(s) retumed 0.046 sec / 0.000 sec

16:46:15 select cus_Iname, invoice inv_number, inv_date, p_descript from ... Emor Code: 1054, Unkgfown column invoice.inv_number’in field list” 0.000 sec

16:46:38 select cus_Iname, i inv_number, inv_date, p_descript from custom... & rowi(s) retumed 0.000 sec / 0.000 sec

S| OO0 000

16:48:18 select cus_Iname, invoice inv_number, inv_date, p_descript from .. Emor Code: 1054, Unknown column invoice inv_number’ in Yield ist" 0000 sec

Object Info ~ Session
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SQL Join Operators — Recursive Joins

A table can be joined with itself, a recursive join, and aliases are
particularly useful in this case.

« Without an alias being defined at the table level, even fully
qualified attribute names would still be ambiguous.

« Suppose that we would like to generate a list of employees with
their manager’s names. We need to join the EMP table with
itself. The next slide illustrates the problem and the following
slide illustrates the solution with table aliasing.

”
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n Local instance MySQLSE x
Eile Edit View Query Datsbase Server Tools Scriping Help

DS CEEEDE S

Mavigator Query 1 SQALFile 1" SQAL File 3 SQL File 47 chapterbscript-versionZ SQLAdditions

SCHEMAS EEHIFFA0BBEIQOR ¢Q{E R SLECT

Q |Fi|tEF objects 1® select EMP.emp_num, EMP.emp_lname, EMP.emp mgr as manager _num, EMP.emp lname as ma .
p | bikedb 2 from EMP, EMP Topic: SELECT
colorsurvey 3 where EMP.emp _mgr = EMP.emp_num synt
der by EMP. i ntax:
mailinglist order by =MP_TEri SELECT
project? [ALL | DISTINCT | DISTINCTROL
project3 Caontext Help  Snippets
project4
test

vendors [T Action Output

Tirne Action Dwration / Fetch
16:25:19 select p_code, p_descript, p_price, product v_code, vendorv_co... 14 row(s) retumed 0.000 sec / 0.000 sec

16:25:49 select p_code, p_descript, p_price, product v_code, vendorv_co... 14 row(s) retumed 0.000 sec / 0.000 sec
16:38:23 select cus_Iname, invoice inv_number, inv_date, p_descript from ... 6 row(s) retumed 0.046 sec / 0.000 sec

16:46:15 select cus_Iname, invaice inv_number, inv_date, p_descript from ... Emor Code: 1054, Unknown column invoice.inv |

16:46:38 select cus_Iname, i inv_number, inv_date, p_descript from custom... & row(s) retumed MySQL generated

V]
]
o
)
V]
)

Management  Schemas 16:48:18 select cus_name, invaice inv_number, inv_date, p_descript from .. Emor Code: 1054. Unknown column Jiveiceinv] @rror from th|s

Information 16:56:19 select cus_Iname, invoice inv_number, inv_date, p_descript from ... Emor Code: 1054. Unknown columfi inveiceinv] SELECT

[

No object selected 16:56:27 select cus_Iname, iinv_number, inv_date, p_descript from custom... & rowis) retumed command

16:57:57 select v_code, sumip_goh * p_price) totalcost from product group... 7 rowis) retumed

170114 select e emp_mar, m.emp_Iname, e.emp_num, & emp_Iname from ... 14 row(s) retumed 0.016 sec / 0.000 sec
17:04:08 select e.emp_num, e.emp_Iname, e.emp_mar, m.emp_lname from ... 14 row(s) retumed 0.000 sec / 0.000 sec
17:04:59 select e emp_num, &.emp_Iname, & emp_mar 35 manager_num, m... 14 row(s) retumed 0.000 sec / 0.000 sec
17:059:16 select EMP emp_rum, EMP emp_Iname, EMF emp_mgr as mana... Emor Code: 1066. Mot unique table/3lias: ‘EMP* 0.000 zec

S0 0000

Object Info ~ Session

COP 4710: Database Systems (Chapter 5) Dr. Mark Llewellyn ©




Local instance MySQLE6 =
FEile Edit Miew (Query Datsbase Server Tools Scripting Help

SBESBEEDE R

Navigator. Query 1 SQL File 17 SQL File 3 SQL File £4° chapterbacript-version2 SQLAdditions

SCHEMAS EEIFFAQOBR QORI I¢a = @ o | SELECT
Q |Fi|tEF objects 1 ® select e.emp num, e.emp lname, e.emp mgr as manager num, m.emp lname as manager_lname .

bikedb 2 from emp as e, emp as m Topic: SELECT
3 where e.emp_mgr = m.emp_num
4 order by e.emp_mgr;

colorsurvey Syntax:

mailinglist SELECT

project2 [ALL | DISTINCT | DISTINCTROK
roiect3 4 [HIGH_FRIORITY]

prel [STRAIGHT JOIN]

projectd Result Set Fitter |ﬁ |Expnrt % |WrapCeIIC{:ntent Is [SOL SMALL RESULT] [SOL BIC
test

vendors Emp_num emp_Iname manager_num manager_lname Ta.ble al | ases F1]

- - o created forthe |,
'andam 100 Kolmycz
Sones 100 Kolmycz EMP table. Note [,
Johnson 100 Kolmycz that I Only aCtually :
Washington Wiliams needed to create
Saranda Wilizms one alias in this

Diante Williams case.
Smith Wiliams

] export_options
Lange Williams | INTO DUMPFILE 'file_name'

) | InTO war_name [, var_name
Management Schemas Smythe Williams [FOR UPDATE | LOCK IN SHARE b
Brandon Wiesenbach

Informatian

SELECT is used to retrieve rows selec
tables, and can include UMION statems
Smith Wiesenbach UNION, and Online help subqueries .

No object selected Genkazi Wiesenbach

Smith Wiesenbach The most commonly used clauses of
these:

« Each select_expr indicates a co
Result 20 Read Only @ ContextHelp  Snippets

Object Info ~ Session O Action Qutput
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SQL Join Operations

In general, relational join operations merge rows from two

tables and return the rows with one of the following conditions:

— Have common values in common columns (natural join).

— Meet a given join condition (theta-join, or equi-join).

— Have common values in common columns or have no matching values
(outer joins — variants are left, right, and full).

The join syntax that we’ve seen so far is sometimes referred to

as “old-style” SQL joins.

Join operations can be classified as inner joins and outer joins.

The inner join is the traditional join in which only rows that

meet a specified criterion are selected. An outer join returns not

only the matching rows but the rows with unmatched attribute

values for one or both tables to be joined.

The table on the next two pages summarizes the joins in SQL.
#
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Join Join Type SQL Syntax Description
Classification

Cross Join

Cross

Inner Old-style

JOIN

NATURAL

JOIN

JOIN
USING

JOIN ON

SELECT *
FROM T1, T2;

SELECT *
FROM T1 CROSS JOIN T2;

SELECT *

FROM T1, T2
WHERE T1.Cl = T2.C1l;

SELECT *
FROM T1 NATURAL JOIN T2;
SELECT *

FROM T1 JOIN T2 USING (C1);

SELECT *
FROM T1 JOIN T2 ON T1.Cl = T2.C1l;

SQL Join Expression Styles

Returns the Cartesian
product of T1 and T2 (old
style)

Returns the Cartesian
product of T1 and T2 (new
style)

Returns only the rows that
meet the join condition in the
WHERE clause (old style);
only rows with matching
values are selected

Returns only the rows with
matching values in the
matching columns; the
matching columns must have
the same names and similar
data types.

Returns only the rows with
matching values in the
columns indicated in the
USING clause.

Returns only the rows that
meet the join condition
specified in the ON clause.

COP 4710: Database Systems (Chapter 5)
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Join Join Type SQL Syntax Description
Classification

Outer LEFT JOIN  SELECT *
FROM T1 LEFT OUTER JOIN T2

ON T1.Cl = T2.C1;

RIGHT SELECT *
JOIN FROM T1 RIGHT OUTER JOIN T2

ON T1.Cl = T2.C1l;

FULLJOIN  SELECT *
FROM T1 FULL OUTER JOIN T2

ON T1.Cl = T2. C1

SQL Join Expression Styles (continued)

Returns rows with matching
values and includes all rows
from the left table (T1) with
unmatched values.

Returns rows with matching
values and includes all rows
from the right table (T2) with
unmatched values.

Returns rows with matching
values and includes all rows
from both tables (T1 and T2)
with unmatched values.
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CROSS JOIN

« A cross join performs a relational product (the Cartesian
product) of two tables.

* The syntax is:

SELECT column-1ist
FROM tablel CROSS JOIN tablelZ;

« The next couple of slides provide examples of the cross join
operation in MySQL Workbench.
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Local instance MySQLBE x
Eile Edit \iew Query [Database

PHEEEBEETE S

Query 1 SAL File 1°
HHI¥FAa

Q, |Filter objects 1@

b bikedb :
colorsurvey
mailinglist
project2
project3
project4

Server Tools Scriping Help

SQLFile2*
B8 |

SQL File 3

IR ZeQiIED

Mavigatar

SCHEMAS

select *
from invoice cross join linej

L4

Result Set Fitter:

SQLFile 4

chapterbscript-versionZ

Cross Join of the
INVOICE and LINE b 4.0

@ 0=

SQLAdditions

o | Export % |Wrap Cell Content T4

@ o | SELECT

Topic: SELECT

Syntax:
SELECT
[ALL | DISTINCT | DISTINCTROW
[HIGH_PRIORITY]
[STRAIGHT_JOIN]

INV_NUMBER CUS_CODE INV_DATE INV_NUMBER

test

LINE_NUMBER

P_CODE

[SOL_SMALL_RESULT] [SQL_BIC

LINE_L™  gesuLT)

vendors 1001
1002
1003
1004
1005

1006

10014
10011
10012
10011
108
10014
10015
10011
10014
10011

2012018
20120116
20120118
20217
2127
20217
0z2ma7
20217
2012018
20120116

1001
1001
1001
1001
1001
1001
1001
1001
1001
1001

1008

Management Schemas

Information 1002

No object selected €
Result 13

[—|T| Action Output
Time Action
@ 63 134749 select “from product jein vendor using (v_code) LIMIT 0, 1000

1
1
1

13G2/P2
13Q2/P2
13Q2/P2
13-Q2/F2
13G2/P2
13Q2/P2
13Q2/P2
13-Q2/F2
23109-HB
23109H

[SQL_CACHE | SQL_MO_CACHE]
select_expr [, select_expr ..
[FROM table_references

[FARTITION partitien_list]
[WHERE where_condition]
[GROUP BY {col_name | expr |

[ASC | DESC], ... [WITH ROL
1.00 [HAVING where condition]

100 Current instance
1. of INVOICE has 8
rows. Current
instance of LINE
has 18 rows.

> Resulthas 8 x18
ReadOrly @ | = 144 rows

1.00
1.00
1.00
1.00

1.00

Duration / Fetch
0.000 sec / 0.000 sec

@ 64 141114 select “from invoice cross join line LIMIT 0, 1000

0.000 sec / 0.000 sec

Object Info~ Session
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Cross Join of the
n Local instance MySQLE6 X INVOICE and LINE

e Edif E_E"“ Query Q"’t‘"t’“_ 5"_“'“1 Tools  Seripting - Help Only certain attributes '
e SEEELE & [ selected from the result set ]]

Mavigator Query 1 SGLFile 1* SGL File & SGL File chapterbscript-versionZ

SCHEMAS <o QHIFFBEOIBE IR ZoNAE) @ & | Jumpto

Q. |Filter objects 1® select invoice.inv_number, cus code, inv_date, p code N
2 from inveice cross join linej Topic:

‘colorsurvey Syntax: =
mailinglist
project2

project3 Result Set Fiter %Y ‘ Export ) |Wrap Cell Content TR See also: Online help
project4 arithmetic-functions

test inv_number cus_code inv_date p_code
vendors 1001 10014 2n2m-1e 130Q2/P2

1002 10011 0120116 13QP2
1003 10012 0120116 13QP2
1004 10011 0120117 13QP2
1005 10018 0120117 13QP2
1006 10014 0120117 13QP2

10015 0120117 13QP2
1008 10011 0120117 13QP2
Management Schemas 10014 20120116 23109HB
InFormation 1002 10011 0120116 23109HB has 18 rows.

No object selected 1003 10012 120116 23109HE .| Resulthas 8 X 18
Result 14 x ResdOny @ | = 144 rows

< Multiplication:

Current instance
of INVOICE has 8
rows. Current
instance of LINE

Output -
D——l' Action Output

Time Action Duration / Fetch
& 64 141114 select *from invoice cross join line LIMIT 0, 1000 0.000 sec / 0.000 sec

& 65 141437 select invoice inv_number, cus_code, inv_date, p_code from invo... 0.000 sec / 0.000 sec

Object Info ~ Session
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NATURAL JOIN

A cross join performs a relational product (the Cartesian
product) of two tables.

The syntax Is:
SELECT column-1ist
FROM tablel NATURAL JOIN table2;

The natural join will perform the following tasks:

— Determine the common attribute(s) by looking for attributes with
common names and compatible data types.

— Select only the rows with the common values in the common attribute(s).

— If there are no common attributes, return the Cartesian product of the two
tables.

The next couple of slides provide examples of the cross join
operation in MySQL Workbench.

”
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Natural Join of the
n Local instance MySQLEE x CUSTOMER and
File Edit View Query Datsbase Server Tools Scriping Help INVOICE tables.

Q& & EEERE B &
Query 1 SQLFile SALFile 3 SQAL File 4 chapterbscript-versionZ SQLAdditions
scHemas ‘v EHIFFACBEOORIYANE & o |seecT

Q |Fi|tEf objects | 1 ® select cus _code, cus_lname, inv_number, inv_date .
hikedh 2 from customer natural join invoice; Topic: SELECT

colorsurvey < : Syntax:

mailinglist SELECT

project? Result Set Fitter: |ﬁ |Ex|:>un: % |WrapCeIICDment Is [ALL | DISTIMNCT | DISTINCTROV
[HIGH_PRIORITY]

cus_code cus_lname inv_number inv_date [STRAIGHT _JOIN]

project4 SQL_SMALL_RESULT SQL_BIC
rest 10014 Ortando 1001 20120116 RESU_TS Pt rEsiT TR

vendors 10011 Durne 1002 201241116 [SQL_CACHE | SQL_NO_CACHE]
select_expr [, select_expr ..

10012 Smith 1003 2012-01-16 [FROM table_references
[FARTITION partition_list]

10011 Dunne 1004 2027 [WHERE where_condition]

GROUP BY 1
10018 Famss 1005 2120117 I S

R [HaVING where_condition]
10014 Orlando 1006 20247 [0RDER =v {col_name | expr |

10015 (O'Brian 1007 20120117 [Asc | pesc], ...]
[LIMIT {[offset,] row_count |
10011 Dunne 1003 20247 offset}]
[FROCEDURE procedure_name(arg
[INTO QUTFILE "file_name'
[CHARACTER SET charset_ne
export_options
| INTO DUMPFILE 'file_name'
| InTO var_name [, var_nams
No object selected [FOR UPDATE | LOCK IN SHARE |

Resultd Read Onty @ Context Help  Snippets

project3

Management Schemas

Information

|:—|T| Action Output
Time Acticn Dwration / Fetch
& 65 141437 selectinvoice inv_number, cus_code, inv_date, p_code frominvo... 144 row(s) retumed 0.000 sec / 0.000 sec

& 66 1446:43 select cus_code, cus_Iname, inv_number, inv_date from customer... & row(s) retumed 0.000 sec / 0.000 sec
Object Info ~ Session
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Natural Join of the
INVOICE, LINE, and

n Local instance MySQLEE x
PRODUCT tables. b AL

File Edit View Query Database

83 e SEERG P &

Query 1 SQLFile & SAL File 3* SGL File 4 chapterbscript-versionZ [

WHI7FACBRIOORI¢alE

Server Tools  Scripting Help

A three table join F

@ o | SELECT v

SCHEMAS

" B

q |Fi|ter obiects

| ae

[ bikedb
colorsurvey
mailinglist
project2
project3
project4
test
vendors

Management Schemas

Information

No object selected

Object Info ~ Session

-

L4

Result Set Filter:

select inv_number, p_code, p_descripty line_units, line_price
2 from inveoice natural join line natural join product;

|‘t¥ | Export % |Wrap Cell Content T4

inv_number

p_code

p_descript

line_units

line_price

1001

Results
Output
|:—|T| Action Output

Time

1332/F2
23103-HB
MTTE-2T
2238/QPD
1546002
13-G2/F2
MTTE-2T
23103-HB
PVCZIDRT
SM-18277
2232/TY
23103-HB

Acticn

7.25%4n. pwr. saw blade
Claw hammer

Rat+ail file, 1/84n. fine
BAD cordless drll, 1/24n.
Hrd. cloth, 1/44n., 2¢50
7.25%4n. pwr. saw blade
Rat+ail file, 1/84n. fine
Claw hammer

PVC pipe, 3.54n., 84t
1.254n. metal screw, 25
B&D jigsaw, 124n. blade

Claw hammer

1.00
1.00
2.00
1.00
1.00
5.00
3.00
2.00
12.00
3.00
1.00
1.00

1439
995
4455
33.95
3995
1439
4455
995
547
6.99
109.52
995

Message

& 66 1446:43 select cus_code, cus_Iname, inv_number, inv_date from customer... & row(s) retumed

& 67 1443:52 selectinv_number, p_code, p_descript, ine_units, line_price fromi... 18 row(s) retumed

COP 4710: Database Systems (Chapter 5)

Topic: SELECT

Syntax:
SELECT
[ALL | DISTINCT | DISTINCTROW

[HIGH_PRICRITY]

[STRATGHT_JOIN]

[50L_SMALL_RESULT] [SQL_BIC

RESULT]

[SQL_CACHE | SQL_NO_CACHE]
select_expr [, select_expr ..
[FROM table_references

[FARTITION partition_list]
[WHERE where_condition]
[GROUP BY {col_name | expr |

[AsC | DESC], ... [WITH ROL
[HAVING where_conditicn]
[oRDER BY {col_name | expr |

[AsC | DESC], ...]

[LIMIT {[offset,] row_count |
offset}]
[FROCEDURE procedure_name(arg
[INTO OUTFILE "file_name'
[CHARACTER SET charset_ne
export_options
| INTO DUMPFILE 'file_name'
| InTO var_name [, var_nams
W [FOR UPDATE | LOCK IN SHARE b

Read Onty @ Context Help  Snippets

Dwration / Fetch
0.000 sec / 0.000 sec

0.000 sec / 0.000 sec
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JOIN USING Clause

« A second technique for expressing a join is via the USING
clause. The query returns only the rows with matching values
In the columns indicated in the USING clause — and that column
must exist in both tables.

* The syntax Is:

SELECT column-1ist
FROM tablel JOIN table’? USING (common-column) ;

« The next slide provide an example of a join operation that
Includes the USING clause.

#
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Join USING clause of
the INVOICE, LINE, and
PRODUCT tables. A

A three table join with the )
USING clause

n Local instance MySQLEE x
File Edit View Query Database Server Tools Scripting Help

SO EENEENE &

Query 1 SQLFile & SAL File 3* SGL File 4 chapterbscript-versionZ [

SCHEMAS

" B

q |Fi|ter obiects

bikedb
colorsurvey
mailinglist
project2
project3
project4
test
vendors

Management Schemas

Information

No object selected

Object Info ~ Session

COP 4710: Database Systems (Chapter 5)

BHIFFAOCIBEIOOR ¢q [l
1 ® select inv_number, p_code, p_descript, line_units, line_price
2 from inveice join line wsing (inv_number) join product using (p_code);

-

L4

Result Set Filter:

|‘t¥ | Export % |Wrap Cell Content T4

inv_number p_code p_descript line_units line_price

1007 1302/P2  7.2%n. pwr.sawblade 1.00 14.55
Z109HE  Claw hammer 1.00 395
BM778-2T  Rattalfie, 1/8in.fine  2.00 455
2238/QPD  BAD cordless drll, 1/24n. 1.00 33.95
1546002  Hrd. cloth, 1/44n., 2¢50  1.00 3995
1302/P2  7.2%n. pwr.sawblade 5.00 1495
BM778-2T  Rattalfie, 1/8in.fine  3.00 455
Z109HE  Claw hammer 200 395
PVCZ3DRT PVC pipe, 2.54n., Bt 12.00 5.87
SM-18277  1.2%in. metal screw, 25 3.00 699
B&D jigsaw, 124n. blade

Claw hammer

|:—|T| Action Output
Time Acticn
& 67 1443:52 selectinv_number, p_code, p_descript, ine_units, line_price fromi... 18 row(s) retumed

& 68 145525 selectinv_number, p_code, p_descript, line_units, line_price fromi... 18 row(s) retumed

@ o | SELECT

Topic: SELECT

Syntax:
SELECT
[ALL | DISTINCT |
DISTINCTROW ]
[HIGH_PRICRITY]
[STRATGHT_JOIN]
[5QL_SMALL_RESULT] [SQL_
BIG_RESULT] [SQL_BUFFER_RESULT]
[SQL_CACHE | SQL_NO_CACHE
1 [5QL_CALC_FOUMD_ROWS]
select_expr [, select_expr
een]
[FROM table_references
[PARTITION
partition_list]
[WHERE where_condition]
[GROUP BY {col_name | expr
| position}
[AsC | DESC], ... [WITH
ROLLUF]]
[HaVING where_condition]
[oRDER BY {col_name | expr
| position}
[AsC | DESC], ...]
[LIMIT {[offset,] row_count
| row_count OFFSET offset}]

r

Read Onty @ Context Help  Snippets

Dwration / Fetch
0.000 sec / 0.000 sec

0.000 sec / 0.000 sec
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JOIN ON Clause

« The natural join and join USING join styles use common
attribute names in the joining tables.

« Another way to express a join when the tables have no common
attribute names is to use the JOIN ON operator.

« The query will return only the rows that meet the indicated join
condition. The join condition will typically include an equality
comparison expression of two columns. The two columns may
or may not have the same name, but obviously must have
comparable data types. The syntax is:

SELECT column-1ist
FROM tablel JOIN tableZ ON (join-condition);

« The next slide provide an example of a join operation that

Includes the USING clause.
#
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n Local instance MySQLEE x

File  Edit

View Query Database

Server  Tools

SO EENEENE &

SCHEMAS " B

q |Fi|ter obiects

[ bikedb
colorsurvey
mailinglist
project2
project3
project4
test
vendors

Management Schemas

Information

No object selected

Object Info ~ Session

Query 1

SQLFile
WH I F¥R0BEIC

Scripting  Help

SQL File 3°

1R ZeQRIED

SQLFile 47

JOIN ON operator with a join
of the INVOICE, LINE, and
PRODUCT tables.

chapterbscript-versionZ

A three table join with the

ON operator

1 ® select invoice.inv_number, product.p _code, p_descript, line_units, line_price &

2 from inveice join line on (inveice.inv_number = line.inv_number)

3 join product on (line.p_code = product.p_code);

a

L4

Result Set Filter:

|‘t¥ | Export % |Wrap Cell Content T4

inv_number p_code

p_descript

line_units line_price

1001 1332/F2
23103-HB
MTTE-2T
2238/QPD
1546002
13-G2/F2
MTTE-2T
23103-HB
PVCZIDRT

SM-18277

|:—|T| Action Output

Time Acticn

7.25%4n. pwr. saw blade
Claw hammer

Rat+ail file, 1/84n. fine
BAD cordless drll, 1/24n.
Hrd. cloth, 1/44n., 2¢50
7.25%4n. pwr. saw blade
Rat+ail file, 1/84n. fine
Claw hammer

PVC pipe, 3.54n., 84t
1.254n. metal screw, 25
B&D jigsaw, 124n. blade

1.00
1.00
2.00
1.00
1.00
5.00
3.00
2.00
12.00
3.00

1439
995
4455
33.95
3995
1439
4455

& 68 145525 selectinv_number, p_code, p_descript, line_units, line_price fromi... 18 row(s) retumed

& 6% 150201 selectinvoice inv_number, product p_code, p_descript, line_units,... 18 row(s) retumed

COP 4710: Database Systems (Chapter 5)
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Read Onty &

€ = | SELECT

Topic: SELECT

Syntax:
SELECT
[ALL | DISTINCT |
DISTINCTROW ]
[HIGH_PRICRITY]
[STRATGHT_JOIN]
[5QL_SMALL_RESULT] [SQL_
BIG_RESULT] [SQL_BUFFER_RESULT]
[SQL_CACHE | SQL_NO_CACHE
] [5QL_CALC_FOUMD_ROWS]
select_expr [, select_expr
een]
[FROM table_references
[PARTITION
partition_list]
[WHERE where_condition]
[GROUP BY {col_name | expr
| position}
[AsC | DEsC],
ROLLUF]]
[HAVING where_conditicn]
[oRDER BY {col_name | expr
| position}
[AsC | DESC], ...]
[LIMIT {[offset,] row_count
| row_count OFFSET offset}]

Context Help ~ Snippets

oo [WITH

Dwration / Fetch
0.000 sec / 0.000 sec

0.000 sec / 0.000 sec
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Query: Generate a list of all employees
(| Localinstance MySQLSE x with their manager’s names.

File Edit “iew Query Database Server Tools Scriping Help

= (= = e JOIN ON operator with a
- o Seidaldl i E g A

. ¢ SEERE E « | | - - recursive join of two tables
Navigator:: 2o Query 1 | <. SQL File SQLFile 3° _SQL_FHe-I chapterbscript-version? with jOin on not Comm0n|y
SCHEMAS % WHIFFAC BoO0RB <¢al= named attributes

Q |Fi|1EF objects | 1% select e.emp mgr as manager_num, m.emp lname as manager lname, e.emp num, ... ... .. :
» | bikedb 2 from emp e join emp m on e.emp_mgr = m.emp_num Topic: SELECT

order by e.emp mgr;
colarsurvey ¥ P_MErs Syntax:
mailinglist £ SELECT
project2 | 3 @ DICTE:;EIT-%ID?TI‘JCT |
; Result Set Filter ¥ | Bxport Wrap Cell Content T4 = RO
pro].ect3 | ‘ [HIGH_PRIORITY]
project? manager_num manager_Iname emp_num emp_Iname [STRAIGHT_J0IN]
test : [SOL_SMALL_RESULT] [SQL_
vendors Kolmycz 1M Lewis BIG_RESULT] [SOL_BUFFER_RESULT]
[SOL_CACHE | SQL_MO_CACHE
Kalmycz 102 Vandam ] [5QL_CALC_FOUND_ROWS]
select_expr [, select_expr
]
Kolmycz Johnsan [=T:{E|I~I table_references
PARTITION
Williams m Washington partition_list]
) [WHERE where_condition]
Williams Saranda [GROUP BY {col_name | expr
) ' | position}
Wilkizms Diarte [ASC | DESC], ... [WITH
Wiliams Smith ROLLUP]] o
[HAVING where_condition]
Williams Lange [oRDER BY {col_name | expr
. | position}
Williams [A5C | DESC], ...]
[LIMIT {[offset,] row_count
No object selected Wiesenbach W | row_count OFFSET offset}]

r

Read Only @ ContextHelp  Snippets

Kolmycz 103 Jones

Management Schemas

Information

|]:|I Action Output
Time Action Duration  Fetch
& 71 150549 select e.emp_mgr, m.emp_Iname, e.emp_num, e.emp_lname from emp ... 14 row(s) retumed 0.000 sec / 0.000 sec

& 72 150650 select e.emp_mgr as manager_num, m.emp_Iname as manager_Iname, ... 14 row(s) retumed 0.000 sec / 0.000 sec
Object Info ~ Session
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Outer Joins

An outer join returns not only the rows matching the join
condition (that Is, rows with matching values in the common
columns), it also returns the rows with unmatched values.

The ANSI standard defines three types of outer joins: left, right,
and full.

The left and right designations reflect the order in which the
tables are processed by the DBMS.

Remember that join operations take place two tables at a time.
The first table named in the FROM clause will be the left side,
and the second table named will be the right side.

If three or more tables are being joined, the result of joining the
first two tables becomes the left side, and the third table
becomes the right side.

#

COP 4710: Database Systems (Chapter 5) Page 32 Dr. Mark Llewellyn © g’);




Left Outer Join

« The left outer join returns not only the rows matching the join
condition (rows with matching values in the common column),
It also returns rows in the left table with unmatched values in
the right side.

* The syntax Is:

SELECT column-1ist

FROM tablel LEFT [OUTER] JOIN tableZ ON join-condition;

« The next slide provide an example of a left outer join operation.

#
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n Local instance MySQL56
File Edit View Query Database Server

PRESEEREEE

Tools  Scripting Help

Query: List details of product code, vendor code and
vendor name for all products and include those
vendors with no matching products.

Query 1 SAL File 17 SOL File 37 SAL File 47
EEIFyFTFrA0BE]| AR XD

1 ® select p_code, vendor.v_code, v_name
from vendor left outer join product on vendor.v_code=product.v_codej

Mavigator
SCHEMAS
Q, |Filter objects

bikedh 2
colorsurvey

mailinglist <
project2
project3
project4
test
vendors

v

Resukt Set Fitter o | Export B |Wrap Cell Content &

v_code
25595

21344
21344
23113
23115
24288
24288
25595
21225
21344
24288
21225

p_code
11QER/31

13Q2/P2
1401/L3
1546002
1558-GW1
2232/QTY
2232/QWE
2238/QFD
231059-HB
M7782T
83-WREQ
SM-18277
SW-23e
WR3/TT3

v_name
Rubicon Systems
Gomez Bros.

YYYYYYY

Gomez Bros.
Randsets Ltd.
Randsets Ltd.
ORDVA, Inc.
ORDVA, Inc.
Rubicon Systems
Bryson, Inc.
Gomez Bros.
ORDVA, Inc.
Management Schemas
&E Supply
Rubicon Systems

Information

Superloo, Inc.
Dome Supply
Brackman Bros.
BAK, Inc.
Damal Supplies

Result 16 x

chapterbscnpt-version?

LEFT OUTER JOIN where
some of the vendors are not
supplying products.

Syntax:

ALTER {DATABASE | SCHEMAY}

[db_mamz]
alter_specification ...

ALTER {DATABASE | SCHEMAY

db name

Note the null values in the
p_code (attribute of the
right table) indicating that
there are vendors who are
currently not supplying
any products.

In other words, these are
the vendors without any
matching products.

The CHARACTER SET clause
changes the default database
character set. The COLLATE clause
changes the default database
collation. Online help charset ,
discusses character set and collation

names.

You can see what character sets and "

Read Cnly @ Carlt.-:-xtHc-Ip Snippets

Object Info ~ Session

[l Action Output
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n Local instance MySQLEE

View Query Database

Eile

Edit

Server

PESSEEERE &

SCHEMAS

Q, |Filter objects

L

YYYYYIYY

Management

bikedb
colorsurvey
mailinglist
project2
project3
project4
test
vendors

Schemas

Information

Object Info

Session
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Query 1

Tools

SOL File 1*

WH|¥¥Fa

1 @

L4

Result Set Filter:

Scripting

Help

BB E |

select p_code, vendor.v_code, v_name
2 from vendor left join product on vendor.v_code=product.v_codej

p_code

v_code

v_name

T1QERAA
13-G2/P2
1401713
1546002
155801
2232/4TY
2232/0WE
2238/QPD
23109-HB
h778-2T
B83-WREQ
SM-18277
SW-23116
WR3/TT3

Result 17 =
Output
Ol Action Output

25595
21344
21344
23119
23119
24283
24288
25595
21225
21344
24288
21225
2123
255895
21226
22567
24004
25443
25501

Rubicon Systems
Gomez Bros.
Gomez Bros.
Randsets Lid.
Randsets Ltd.
ORDVA, Inc.
ORDVA, Inc.
Rubicon Systems
Bryson, Inc.
Gomez Bros.
ORDVA, Inc.
Bryson. Inc.

D&E Supply
Rubicon Systems
SuperLoo, Inc.
Dome Supply
Brackman Bros.
B&K, Inc.

Damal Supplies

Query: List details of product code, vendor code and
vendor name for all products and include those
vendors with no matching products.

LEFT OUTER JOIN where
some of the vendors are not
supplying products.

SOL File 37 SOL File 47
B<e 1=

chapterbscript-version?

MySQL suppars the following 10IN
syntaxes for the table_references
part of SELECT statements and
multiple-table DELETE and UPDATE

Export ‘Wrap Cell Content 14
€ Pa m' " 2 statements:

table_references:
escaped_table_reference [,
escaped_table_reference] ...

escaped_table_referance:
table_reference
| { 01 table_refarence }

table_reference:
table_factor
| join_table

table_factor:

dalad L

lllustrates that use
of keyword
OUTER is optional

S L e A |

| table_reference STRAIGHT_
J0IN table_factor

| table_reference STRAIGHT_
J0IN table_factor oM
cenditional_expr

| table_reference {LEFT|RIGHT
} [OUTER] JOIM table_reference
join_condition

| table_reference MaTURAL [{

rerrlnTeoT FanernTl aaTes

Context Help  Snippets

MER |
r

Read Cnly @

Dr. Mark Llewellyn ©




Right Outer Join

« The right outer join returns not only the rows matching the join
condition (rows with matching values in the common column),
It also returns rows iIn the right table with unmatched values in
the left side.

* The syntax Is:

SELECT column-1ist

FROM tablel RIGHT [OUTER] JOIN tableZ ON join-condition;,

« The next slide provide an example of a right outer join
operation.

#
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Query: List details of product code, vendor code and
vendor name for all products and include those
ZE B LE LD LEEE STE IR Sl Li products with no matching vendors.

dlal e SEEE G E RIGHT OUTER JOIN where

Mavigatar Query 1 SQL File 17 SAL File 2 » EErNFIERY SQL File 4 chapterbscript-version?
A S B 77a0IBE TTIOUE some of the products have
FrBOIBE © 1 (= no vendors.

Q |Filter objects 1® select p_code, vendor.v_code, v_name _
bikedb 2 from vendor right outed—join product on vendor.v_code=product.v_code; lopic: LEFI

o

colorsurvey = y  Syntax: LEFT{str,len}
mailinglist Returns the leftmost len charact

. eturns the leftmost len characters
project2 Result Set Filter 1 | Export m |Wrap Cell Content A from the string str, ar NULL if any

project3 argument is MULL,
projects p_code v_code v_name

test T10ER/21 75585 Rubican Systems See also: Online help string-functions
vendors 132/P2 214  Gomez Bros.
1401/ 21344 Gomez Bros.

15346002 23119 Randsets Ltd. Noti th I
15580W1 23119 Randsets Ltd. Ol e L

e attribute values
22IOWE 24288 ORDVA, Inc. from the VENDOR
23/QPD 25595 Rubicon Systems table (the left
BNSHB 21225 Byyson, Inc. table) for the

arem T products that

Management  Schemas RATTRIT 21344 Gomez Bros. Currenﬂy have not
Information 89WREQ 24288 ORDVA. Inc. vendor

PvC23pRT X

SM-18277 21225 Bryson, Inc.
SW-23116 21231 D&E Supply
WR3/TT3 Rubicon Systems

Result 18 Read Only @ Context Help  Snippets

Object Info ~ Session [T Action Output
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Full Outer Join

The full outer join returns not only the rows matching the join
condition (rows with matching values in the common column),
It also returns rows in both the left and right tables with
unmatched values in either side.

The syntax Is:

SELECT column-1ist

FROM tablel FULL [OUTER] JOIN tableZ ON join-condition;

The next slide provide an example of a full outer join operation.
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MySQL does not support full outer joins.

n Local instance MySQL56 X

File Edit View Query Datshase Server Tools Scripting  Help

SHGEElhE

Navigator Query 1 SGL File 17 SQALFile 3 SQL File £ chapterbscript-version? SOLAdditions

SCHEMAS ¢ QHFFREOBEQOR QAR @ & | hmpto
9 |Fi|tEf ohjects | 1® select p_code, vendor.v_code, v_name .
s 28 from vendor full gyter join product on vendor.v_code=product.v_code; Topici JOIN

colarsurvey MySQL supports the following J0IN
mailinglist syntaxes for the table_references
project2 part of SELECT statements and
prajects multiple-table DELETE and UPDATE

i statements:
project4

test
vendors

table_references:
escaped_table_reference [,
escaped_table_reference] ...

escaped_table_reference:

F ]

Notice the error [’
message from
MySQL if you

Information attempt a full outer
Mo object selected join

Management  Schemas

|]:|I Action Output

Time Action Duration / Fetch
@ 77 154504 select p_code, vendorv_code, v_name from vendor full outer join prod.. r Code: 1064, You have an emorin your SQL syntax; check the ma...  0.000sec

Object Info ~ Session @ 78 15:4521 select p_code, vendorv_code, v_name from vendor full join product on... Emor Code: 1054, Unknown column vendorv_code'in Tield list! 0.000 sec

COP 4710: Database Systems (Chapter 5) Dr. Mark Llewellyn ©




Full Outer Join In MySQL

To simulate a full outer join in MySQL use the following
syntax:

SELECT column-1ist

FROM tablel LEFT [OUTER] JOIN tableZ ON join-condition
UNION

SELECT column-1ist

FROM tablel RIGHT [OUTER] JOIN tableZ ON join-conditiony;

The next slide provide an example of a full outer join operation
In MySQL.
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n Local instance MySGLEE

File Edit View Guery Database Server Tools Scripting Help

S8 e &858«

Mavigator:-
SCHEMAS
Q, |Filter objects

bikedb
colorsurvey
mailinglist
project2
project3
project4
test
vendors

YYYYYYTYY

Management Schemas

Information -

No object selected

Object Info ~ Session

= B

Query: List details of product code, vendor code and

vendor name for all products and include both
products and vendors with no matches.

Query 1 SQL File 1 SQL File 37 SQL File 4* chapterSscript-versionZ
EHI 7y ra0 B @< a [1F=

1 ® select p_code, vendor.v_code, v_name
2 from vendor left cuter join product on vendor.v_code=product.v_code
union
select p_code, vendor.v_code, v_name
from wendor right outer join product on vendor.v code=product.v codej;
<

Result Set Fiter £L Y | Export i |Wrap Cell Content I

p_code v_code v_name

11QERS31T 25555 Rubicon Systems
13Q2/P2 21344 Gomez Bros.
1491/L3 21344 Gomez Bros.
1546002 23119 Randsets Lid.
15580W1 23119 Randsets Lid.
2232/QTY 24288 ORDVA, Inc.
2232/QWE 24288 ORDVA, Inc.
Z238/QFPD 25595 Rubicon Systems
23109-HB 21225 Bryson, Inc.
M77E2T Gomez Bros.

Simulation of a FULL
OUTER JOIN in MySQL

Topic: SELECT

Syntax:
SELECT
[ALL | DISTIWCT | DISTINCTROW

[HIGH_PRIORITY]

[STRAIGHT_JOIN]

[SQL_SMALL_RESULT] [SQL_EI¢

RESULT]

[SQL_CACHE | SQL_NO_CACHE]
select_expr [, select_expr ..
[FROM table_references

[PARTITION partiticn_list]
[WHERE where_condition]
[GROUP BY {col_name | expr |

[AsC | DESC], ... [WITH ROL
[HAVING where_condition]
[oRDER BY {col_name | expr |

[asC | DEsC], ...]

[LIMIT {[offset,] row_count |
cffset}]
[FROCEDURE procedure_name(arg
[INTO OUTFILE "file_name'
[CHARACTER SET charselt_n:
export_options

83-WREQ ORDVA, Inc.
SM-18277 Brysan, Inc.
SW-23116 DAE Supply
WR3/TT3 25595 Rubicon Systems
21226 SuperLoo, Inc.
22567 Dome Supphy
24004 Brackman Bros.
25443 B&K, Inc.

25501 Damal Supplies
23114-AA

PVCZ3DRT

Result 19 x

Qutput o

COP 4710: Database Systems (Chapter 5)

Notice nulls
appearing in rows [;5i0e
from both the left 2=
and right tables.

file_name’
2 VEr_name
IN SHARE M

dauses of

» Each select_expr indicates a co
There must be at least one se

» table_references indicates the t
retrieve rows. Its syntax is de:

« Starting in MySQL 5.6.2, SELEC
selection using the PARTITION
subpartitions {or both) followir

table reference (see JOIN). In

£ >

Context Help  Snippets

Dr. Mark Llewellyn ©
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Subgueries and Correlated Subqueries

The use of joins In a relational database allows you to get
Information from two or more tables.

However, it Is often necessary to process data based on other
processed data.

For example, suppose that you want to generate a list of vendors
who do not provide any products:

SELECT v_code, v name
FROM vendor
WHERE v code NOT IN (SELECT v code

FROM product) ;

In order to list the vendor information in the outer query you
needed information that was not previously known. A subquery
IS used to generate the necessary information.

”
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Subgueries and Correlated Subqueries

« The basic characteristics of subqueries are:
— Asubquery is a query (SELECT statement) inside a query.
— A subquery is normally expressed inside parentheses.
— The first query in the SELECT statement is referred to as the outer query.
— The query inside the SELECT statement is referred to as the inner query.
— The inner query is executed first.
— The output of an inner query is used as the input to the outer query.
— The entire SELECT statement is referred to as a nested query.

« A subquery can actually appear in DML statements such as
INSERT, UPDATE, and DELETE. We’ll hold off looking at
these types of subqueries until later and for now focus on
subqueries inside the SELECT statement only.

([
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WHERE Clause Subqueries

« The most common type of subquery uses an inner SELECT
subquery on the right side of a WHERE comparison expression.

» For example, to find all products with a price greater than or
equal to the average product price, you would construct the
following query expression:

SELECT p-code, p price

FROM product

WHERE p price >= (SELECT AVG(p price)
FROM product) ;

* Note that this type of subquery, when used ina >, <. =, >=, or <=
conditional expression, requires that a subquery that returns only
one value (one column, one row). The value generated by the
subguery must be of a compatible data type.

([
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. Query: List details of products whose price is greater
L | Loclinstonce 0156 x than or equal to the average price of all products.

File Edit “iew Query Datshase Server Tools Scripting  Help

y=H= @ E Simple subquery in a
=EQEQ@@EW§A WHERE clause

Navigator SQLFile 2 SGL File SQL File £ chapterbscript-version2 SULATOITIONS v o]

SCHEMAS B YFE0BE B¢ Q[ ¢ o | SELECT
Q |Filter objects 1® select p_code, p_price .
» | bikedb 2 from product Topic: SELECT

E! where rice »= (select av rice
colorsurvey . % P_P {f dg{p—? ) Syntax:
- rom product);

mailinglist SELECT

project? < [ALL | DISTINCT | DISTINCTROL
roied3 [HIGH_PRICRITY]

pra] Result Set Fiter Call Coment T4 [STRAIGHT JOIN]

projectd [SQL_SMALL_RESULT] [SQL_BIC
test p_code p_price RESULT]

[SQL_CACHE | SQL_MO_CACHE]
vendors 1IQER/3T 109.99 select_expr [, select_expr ..

[FROM table_references
e [PARTITION partitien_list]
7290WE 9997 [WHERE where_condition]

[GRoUP BY {col_name | expr |
B3-WREQ 25659 [4sC | DESC], ... [WITH ROL

|
WRYTTZ 11355 1o |

Notice the
Management Schemas Suqu_Iery I-S

contained in e
parentheses. charset_nz

row_count |

Information

No object selected

FII'CIEL.E‘HD * R T

|]=|I Action OQutput

Tirme Action Durztion / Fetch
& 75 135320 select p_code, vendorv_code, v_name from vendor left outer join prod... 21 row(s) retumed 0.000 sec / 0.000 sec

Object Info ~ Session @ B0 16:56:19 selectp code, p price from product where p price == (select avalp pr... 5 rowis) retumed 0.000 sec / 0.000 sec
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Query: List all of the customers who ordered a claw
Local instance MySQL56 x hammer.

File Edit Mew Query Database Server Tools Scriping  Help Subquery used in a

E) o CEERE E & combination of join

Navigator SGL File SQL File 3 SGLFile & chapterfscript-version? operations.
SCHEMAS BEIFFEOIBE| K ZeNEIE) @ o | SELECT

Q, |Filter objects 1® select distinct cus_code, cus lname, cus_fname .
b | bikedb 2 from customer join invoice using (cus_code) Topic: SELECT
join line wsing (inv_number)
join product using (p_code)

mailinglist
where p code = (select p code
project2 % P ( o

project3

colorsurvey Syntax:

SELECT

[ALL | DISTINCT | DISTINCTROL
from product [HIGH_PRIORITY]

where p_descript = 'claw hammer'); [STRAIGHT_JOTN]
project4 [SQL_SMALL_RESULT] [SQL_EI¢
test RESULT]
vendors < [SOL_CACHE | SOL_WO_CACHE]
select_expr [, select_expr ..
[FROM table_references
[PARTITION partitien_list)
cus code cus Iname cus frame [WHERE where_condition]
- - - [GrouP BY {col name | expr |

10014 Odand . WITH ROL
e Von Note that if the on]
10011 Dunne Leona expr |
subquery were to
encounter two or |-« |
more products nane(ar
with a description
of claw hammer,
an error would be

returned.

Result Set Filter ¥ ‘E}cpnn: @ ‘Wrap(ell Content T4

Management Schemas

Information
No object selected

Result 11 x

E—|T| Action Output
Tirme Action Duration / Fetch
& 80 16:56:19 select p_code, p_price from product where p_price >= (select avglp_pri... 5rowl(g) retumed 0.000 sec / 0.000 sec

Object Info ~ Session @ 81 170035 select distinct cus code, cus Iname, cus fname from customer joininv... 2 rowl(s) retumed 00.000 sec / 0.000 sec
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WHERE Clause Subqueries

* In the previous example, if the subquery had found more than
one p_code corresponding to a claw hammer, the DBMS would
have generated an error due to the = condition on p_code.

« |If the Inner query might generate more than one value the IN
operator must be used. In this fashion the subquery is assumed
to generate a set of values and the comparison operator needs
only to check for set membership.

« The next slide illustrates this type of subguery.

”
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n Local instance MySQLE6 x

Eile Edit Mew Query Datsbase Server Tools  Scriptng  Help

Query: List all of the customers who ordered nay
type of hammer or saw.

Where subquery where the

QYo SEEELE & subquery returns a set of
: Ws«uunez‘ SQLFile3  SQLFile4”  chapterSscript-version? values.

Navigator::::

SCHEMAS

B

q |Fi|ter objects

p | bikedb
colorsurvey
mailinglist
project2
project3
project4
test
vendors

Management  Schemas

Information

No object selected

Object Info~ Session

&8 I/"Eiﬁrm| @|@Qlﬂlﬂl ‘33""|.Jumpta

1® select distinct cus_code, cus_lname, cus fname .

2 from customer join invoice using (cus_code) Topic: %
join line wsing (inv_number)
join product using (p_code)

%wher‘e p_code in (select p_code Modulo operation. Returns the
from product remainder of N divided by M. For more

where p_descript like "%hammer®' or p_descript like 'Pﬂsaw%'}; information, see the description for the

MOD() function in Online help
mathematical-functions .

Syntax: N % M, N MOD M

< See also: Online help

arithmetic-functions

Result Set Filter |ﬂ | Bxport % ‘Wrap Cell Content T&

cus_code cus_|name cus_fname
10014 Orando Iyron
10012 Smith Kathy
10011 Dunne Leona
10015 ('Brian Amy

Result 12 x Read Only @ ContextHelp  Snippets

Ij——|I Action Output
Tirme Action Durztion / Fetch
@ 81 170035 select distinct cus_code, cus_name, cus_fname from customer join inv... 2 row(s) retumed 0.000 sec / 0.000 sec

@ 82 170900 select distinct cus code, cus Iname, cus fname from customer join inv... 4 rowls) retumed 0.000 sec / 0.000 sec
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HAVING Clause Subgueries

« Subqueries can also be included inside the HAVING clause of a
GROUP BY clause. Recall that the HAVING clause cannot
stand alone and must appear only in the presence of a GROUP B
clause.

« Recall that the HAVING clause Is used to restrict the output of a
GROUP BY clause by applying conditional criteria to the
grouped rows.

« The query on the following page lists all of the products with a
total quantity sold greater than the average quantity sold.

”
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Query: List all of the products with a total quantity
| # | Localinstance MySQLSE sold greater than the average quantity sold.
Eile Edit Mew Query Datsbase Server Tools  Scriptng  Help

PREETERDE &

MNavigator SQLFile 2 SGLFile 3 SQLFile & chapterbseript-version? SOLAdditions

SCHEMAS EEIFFEOBRIQOR ¢Q[llE The average quantity sold in

9, |Filter obiects i i . .
| ilter objec i L ;i:‘;c;iﬁgcode, sum{line_units) this database is currently
b bikedd

3 group by p_code 2.55
4 having sum{line units) » (select avg(line_units)
5 from line); Multiplication:

HAVING clause subquery

colorsurvey
mailinglist
project2

project3 < > see also: Online help
Result Set F||ter.| |t¥ | Export @ ‘Wrap Cell Content 1A

project4
test
vendors p_code sum{ine_units)

13Q2/P2 800
2ZN05HE  5.00
MTTEIT 600
PVCZ3DRT

SM8277 300
WRI/TT3 300

arithmetic-functions

Management  Schemas
Information
No object selected

Result 13 x Read Only @ ContextHelp  Snippets

Ij——|I Action Output

Tirme Action Durztion / Fetch
@ 83 171526 select p_code, sumfline_units) from line group by p_code having sumfin... & row(s) retumed 0.000 sec / 0.000 sec

Object Info Session & 84 17:16:06 select avaline units)from line LIMIT 0, 1000 1 rowls) retumed 0.000sec / 0.000 sec
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Multirow Subquery Operators

The IN subquery operator allows you to check for set inclusion,
but It uses an equality operation; that is, it selects only those
rows that are equal to at least one of the values in the set.

What happens if you need to make an inequality comparison (<
or >) of one value to a list of values?

SQL provides two operators for these cases: ANY and ALL.

The use of the ALL operator allows you to compare a single
value with a list of values returned by the inner query using a
comparison operator other than equals.

The ANY operator allows you to compare a single value to a list
of values and select only the rows for which it is greater or less
than any value in the list.

The next couple of slides illustrate both operators.
#
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Query: List all of the products which cost more than
all individual products provided by vendors from

File Edit View Query Datsbase Server Tools Scriping  Help Florida.

PHEEEBEDE &

Navigatar

SCHEMAS

SQLFile™  SQLFilk?  SQLFile®  SQLFiled
WEHIFFRAOIBA| Rlea R

Q, |Filter objects 1® select p_code, p_goh*p_price as total
bikedb 2 from product

> u:clnlzrsur'.- where p_goh*p_price » all (select p_qoh*p_price

" |'stw from preduct

maringtl where v_code in (select v_code
F'mJI‘-'Ct?- from vendor
project3 where v_state =
project4

test
vendors <

3
4
&
&
7

chapterbscript-version?

Using the ALL operatorina =l

subquery

¢

o | SELECT

Topic: SELECT

Syntax:

SELECT

FL))s

[ALL | DISTINCT | DISTINCTRO
[HIGH_PRIORITY]
[STRATIGHT_JOIH]
[SQL_SMALL_RESULT] [SQL_BIc

RESULT]

[SQL_CACHE | SQL_MO_CACHE]
select_expr [, select expr ..

Result Set Fiter o | Bxport Ei | Wirsp Cell Content

p_code total
B3WREQ 282689

Management Schemas

Resulth
Information

No object selected
' |]:|I Action Output

Tirme

Action

Notice the double
nested subquery.
The inner most
finds all vendors in
Florida. The outer
subquery finds
total price of all
products from
Florida vendors

[FROM table_references
[PARTITION partition_list]
[WHERE where_condition]
[GROUP BY {col_name | expr |
[A5C | DESC], ... [WITH ROL
[HAVING where_conditicon]
[0RDER BY {col_name | expr |
[AsC | DESCY, ...]
[LINIT {[offset,] row_count |
set}]

FrnArrm Inr ansem Avimm o ——— P

ext Help  Snippets

Dwration / Fetch

& 83 171526
@ 84 1716:06
$ 85 173235
& 86 1733

& raw(s) retumed
1 row(s) retumed

select p_code, sum(ine_units) from line group by p_code having sumili...
select avglline_units) from line LIMIT 0, 1000

select p_code, p_goh™p_price as total from product where tatal = all s...
select p_code, p_goh®p_price as total from product where p_goh™p_pri... 1 row(s) retumed

Object Info ~ Session

Emor Code: 1054. Unknown column total'in Field list’

0.000 sec / 0.000 sec
0.000 sec / 0.000 sec
0.000 sec

0.000 sec / 0.000 sec
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Query: List all of the products which cost more than

| & | Localinstance MySQLS6 x any individual products provided by vendors from
File Edit View Query Datebase Server Tools Scripting Help Florida.

S e SEEEL B Using the ANY operator in a

Navigator e bl SOLFile 17 SQL File SQL File ¥ SQL File 4 chapterbscript-version2 Subquery
scemas GEFFACBEIOOR $ANE & o | SEET

Q |Fi|tE|' objects select p_code, p_qoh*p_price as total .
> bikedh from pmduct Tﬂplc: SELECT
where p_goh*p_price » any (select p_gqoh*p_price

from product qi{ltcaf

where v_code in (select v_code B

colorsurvey
mailinglist
project2
project3

[ALL | DISTINCT | DISTINCTROV
from vendor [HIGH_PRICRITY]
. where v_state = 'FL")); [STRAIGHT_JOIN]
project4 [SQL_SMALL_RESULT] [SQL_BIC
test < RESULT]
vendors [S0L_CACHE | SQL_MO_CACHE]
select_expr select_expr ..
Resutt Set Fiter |t¥ |Expnrt =] |Wrapfe" Content: 1A [EROM EabEe_!‘éferenceg i
[PARTITION partition_list]
p_code total [WHERE where_conditien]
1GERAT 87952 [GROUP BY {col_name | expr |
[#sC | DESC], ... [WITH ROIL
1302/P2 47968 [H&VING where_condition]
[oRDER BY {col_name | expr |
1546002 55925 [AsC | DESC], ...]

1558QW1 101177 G-F-Fsg'é'im {[offset,] row_count |

2320TY 87936 [FROCEDURE procedure_name(are
’ [INTO QUTFILE ‘file_name'
2Z232QWE 59922 [CHARACTER SET charset_n:

export_options
89WREQ 2826.39 | INTO DUMPFILE 'file_name'

VT3 | INTO var_name [, var_name
Mo object selected : e [FOR UPDATE | LOCK IN SHARE b
SM-18277 120228
SELECT is used to retrieve rows selec
SW-23116 200265 tables, and can include UMION stateme
WRL/TT2 UNION, and Online help subqueries .

Management Schemas

Infarmation

The most commonly used clauses of
Result& Read Only @ ContaxtHelp  Snippets

Object Info ~ Session Ol Action Output
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FROM Clause Subqueries

« So far we seen how the SELECT statement uses subqueries in
the WHERE, HAVING, and IN statements along with the ANY
and ALL operators for multirow subqueries. In all of those
cases, the subquery was part of a conditional expression, and it
always appeared on the right hand side of the expression.

« The FROM clause specifies the table(s) from which the data will
be drawn in a SELECT statement. Because the output of a
SELECT statement is another table (or more precisely, a
“virtual” table), you can use a SELECT subquery in the FROM
clause.
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FROM Clause Subqueries

« Consider the following case:

— You want to know all the customer who have purchased products 13-
Q2/P2 and 23109-HB.

— All product purchases are stored in the LINE table, so you can determine
who purchased any product by searching the P_CODE attribute in the
LINE table.

— In this case, however, you want to know all customers who purchased
both products, not just one.

— The next page illustrates how this query can be answered using a
subqguery in the FROM clause.

#
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Query: List customer details for customers who have
purchased both product ‘13-Q2/P2’ and ‘23109-HB’.

File Edit View Query [Datsbase Server Tools Scripting Help .
Using a FROM clause

S e cEFEEE & subquery

Navigator Query 1 SQL File 1 SQLFile ¥ SAL File 4 chapterbscript-version? SOLAdditions

SCHEMAS
Q, |Filter objects

p | bikedb
colorsurvey
mailinglist
project2
project3
project4
test
vendors

WHIyFAQCIBE @le a3
1® select distinct customer.cus_codey customer.cus_lname
2 from customer,

(select inveoice.cus_code
T from invoice natural join line
where p_code = '13-02/P2") as cpl,
(select invoice.cus_code
T from invoice natural join line
where p_code = '23189-HB') as cp2
where customer.cus_code = cpl.cus_code
and customer.cus_code = cp2.cus_codej

@ o | SELECT

[WHERE where_condition]
[erour B {col_name | expr |
[4sC | DESC], ... [WITH ROL
[HAVING where_conditicn]
[ORDER BY {col_name | expr |
[45C | DESC], ...]
[LIMIT {[offset,] row_count |
offset}]
[PROCEDURE procedure_name(arg
[INTO QUTFILE ‘file_name’
[CHARACTER SET charset_nz
port_options

NTO DUMPFILE 'file_name’
TO var_name [, var_name
LIPDATE | LOCK IN SHARE P

< Note that since used to retrieve rows selec
the old Sty|e join can include UNION statem:
L. d Online help subqueriss |
) | was used, explicit

o= B join conditions are
10014 Orando . .

Management Schemas included in the
Information ::: i WHERE Clause- h zelect_expr indicates a co

re must be at least one se
le_references indicates the t
ieve rows, Its syntax is de:
=3rting in MyS0L 5.6.2, SELEC
selection using the PARTITION
subpartitions (or both) followir

r_LI- _.r Ffee o TR T

Result 21 = Read Onty @  Context Help Snip-p_&s

Result Set Fitter: £eY |Expnn: % |Wrap Cell Content. A

commonly used clauses of

No object selected

|]:|I Action Output

Object Info ~ Session —
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Query: Same query as previous page.

File Edit View Query [Datsbase Server Tools Scripting Help

PHEEEBEDE &

Mavigator SAL File & SQLFile ¥ SAL File 4 chapterbscript-version?

SCHEMAS WEHIFFRAOIBA| @< Q [=
Q, |Filter objects 1% select distinct customer.cus code, customer.cus lname
» | bikedb 2 from customer.natlfral join
colorsurvey (select invoice.cus_code
from invoice natural join line
. where p _code = '13-02/P2'} as cpl natural join
projlect?_ (select invoice.cus_code
project3 from invoice natural join line

projectt where p_code = '23189-HB') as cp2;
test

vendors

mailinglist

£

Result Set Fitter ¥ |Expnn: % |Wrap Cell Content &

cus_code cus_|name
10014 Orando

Management Schemas

Information

No object selected

Result 15 x

|]:|I Action Output
Object Info ~ Session Tirme

COP 4710: Database Systems (Chapter 5)

Using a FROM clause
subquery

SQLAdditions
@ o | SELECT

[WHERE where_condition]
[erour B {col_name | expr |
[A5C | DESC], ... [WITH ROL
[HAVING where_conditicn]
[ORDER BY {col_name | expr |

[45C | DESC], ...]
P PR " i |

Note that new style natural join |;
was used in this case
eliminating the need for the
WHERE clause on the outer
selection. However, notice
that the “virtual” tables are
required to have aliases even
though they are not explicitly
referenced in this case.

» Each select_expr indicates a co
There must be at least one se
» table_references indicates the t
retrieve rows, Its syntax is de:
« Starting in MyS0L 5.6.2, SELEC
selection using the PARTITION
subpartitions (or both) followir
Read Onty @ ContextHelp  Snippets
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Attribute List Subgueries

The SELECT statement uses the attribute list to indicate what
columns to project in the resulting set.

The columns in the attribute list can be attributes of base tables,
computed attributes, or the result of an aggregate function, as
we’ve already seen.

The attribute list can also include a subquery expression, which
IS also referred to as an inline query.

An inline query must return one value; otherwise, an error is
generated.

An example of a inline query is shown on the next page.

”
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Query: For each product show the difference in its

[ & | Localinstance MySQLS6 x price compared to the average price of all products.
File Edit View Query Datsbase Server Tools Scriping Help

<= B E An inline query
SR EEHEE - (A subquery in the attribute list)

Mavigator Query 1 SQLFile 17 SQLFile SQLFile 3 chapterbscript-ve 0 S
SCHEMAS BEHIZFF¥FE0BE| AR ZequE)! ¢ = | SELECT

Q |Filter objects 1® select p code, p price, [1HERE where_conditicn]
» | bikedb 2 (select avg{p_price) from product) as average price, [cRoUP BY {col name | expr |

. _ . i . [A5C | DESC], ... [WITH ROL
i . E_Fi:.ce (select avg(p_price) from product) as difference [HAVING where. condition]
rom product; [oRDER =Y {col_name | expr |
[4sC | DESC], ...]
[LIMIT {[offset,] row_count |
offset}]

colorsurvey
mailinglist
project2 <
project3
project4 "E
t‘-‘Std pcode  ppice  average price diference This query contains two inline |,
vendors .

1QER/AT 109.59 56421250 53.568750 Subquerles plus = Computed

1302/P2 1499 56.421250 -41.431250 value (diﬁerence).
1401/L3 1743 56.421250 -38.931250

1546Q0G2 3995 56.421250 -16.471250 SELECT is used to retrieve rows selec
waw o o pen
2232/4TY 10992 56.421250 53438750 The most commonly used clauses of
2232/QWE 9987 56.421250 43448750 these:

2238/QPD 3895 56.421250 -17.471250

23105-HE 955 56421250 -46 471250 « Each select_exprindicates a co

There must be at least one se
3140 144D 56.421250 42021250 « table_references indicates the t

Information retrieve rows, Its syntax is de:
No object selected M AR BAz1Z 21431290 « Starting in My5QL 5.6.2, SELEC
' 83%WREQ 25659 56421250 200 568750 selection using the PARTITION

subpartitions {or both) followir
PVCZ3DRT 5.87 56421250 -50.551250 table_reference {see JOIN). In

SM-18277 699 56421750 45 431750 f_rc:rn the partitions I@sted, an_d i
ignored. For more information
SW-231e & 56.421250 475971250 partitioning-seledion .

WR3I/TT3 63528750 In MySQL 5.6.6 and |ater, SELI
storage engines such as MyIS

Result 15 Read Only @ ContextHelp  Snippets

Result Set Filter Th Y | Export: g |Wrap Cell Content: I3

Management Schemas

Object Info ~ Session
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Query: Same query as previous page.

| d An inline query
RO OERREDE & (A subquery in the attribute list) 1

Navigator Query 1 SQLFile 1° SQLFile SQLFile chapterSscript-version? SOLAdditions
SCHEMAS WEBIPFE0 BE B ¢Ql= @ @ | lumpto

Q |Filter objects 1® select p_code, p_price,

b bikedb 2 (select avg(p_price) from product) as average price, Topic: - UNARY
3 p_price - average price as difference

:noalicrir;;rstw Qi fron product; \___ Since the average price is an
project2 alias defined inside the same
N attribute list, it cannot be used
test in this expression. Notice how
vendors the complete expression was
used in this position on the

previous page.

Local instance MySQL56
File Edit \iew Query Datsbase Server Tools Scriping Help

|]:|I Action Qutput
Time Action Duraticn / Fetch

Managemetl Schemas & 85 14:30:36 select e.emp_num, e.emp_Iname, e.emp_mgr as manager_num, m.emp... 14 row(s) refumed 0.000 sec / 0.000 sec

m— € 50 11:51:20 select distinct customer cus_code, customer|_name from customer, ... Emor Code: 1054. Unknown column ‘customer|_name'in Tield list 0.015sec
@ 9 11:51:52 select distinct customer cus_code, customer.cus_|_name from custom...  Emor Code: 1054, Unknown column ‘customer.cus_|_name’in field ist' 0,000 sec
& 92 11:5208 select distinct customer cus_code, customer.cus_Iname from customer... 1 row(s) retumed 0.000 sec / 0.000 sec
& 93 11:5516 select distinct customer cus_code, customer.cus_Iname from customer... 1 row(s) retumed 00.000 sec / 0.000 sec
@ 9 11:56:06 select distinct customer.cus_code, customer.cus_name from customer...  Emor Code: 1248, Every derived table must have its own alias 0.000 sec
& 95 11:56:45 select distinct customer cus_code, customer.cus_Iname from customer... 1 row(s) retumed 00.000 sec / 0.000 sec

& 96 1207128 select p_code, p_price, {select avgip_price) from product) as aver... 16 row(s) retumed 0.000 sec / 0.000 sec

Object Info  Session @ 97 121259 selectp_code,p_pice,  (select avglp_price} from product) as aver... Emor Code: 1054, Unknown column ‘average_price"in Tield list' 0.000 sec
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Attribute List Subgueries

« One more example illustrating the use of attribute subqueries and
column aliases.

— Suppose that you want to know the product code, the total sales by
product, and contribution of each employee of each product’s sales.

— To get the sales by product, you need to use only the LINE table.

— To compute the contribution by each employee, you need to know the
number of employees (from the EMPLOYEE table). If you look at the
table schemas, you’ll notice that EMPLOYEE and LINE do not share a
common attribute. In fact, you do not need a common attribute. You only
need to know the total number of employees, no the total employees
related to each product.

— The answer to this query is shown on the next page.

”
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Query: For each product, list the total sales and the

Local instance MySQLE6 x

contribution per employee to the total sales.

File Edit View Query Datsbase Server

B e SEEREE ¢

Query 1 SGLFile 1°

Tools  Scripting  Help

Navigator SALFile SQLFile I 10| WIS chapterbscript-version?

An inline query

(A subquery in the attribute list)

SOLAdditions

SCHEMAS

BB EIE ZoSINE)

select p_codey sun(line_units * line_price) as total_sales,
(select count(*) from employee) as emp_count,
sun{line_units * line price)/(select count(*) from employee) a

HWEIY ¥ &
1@
2

Q |Filter ohjects
B hbikedb

& o | SELECT

Topic: SELECT

contrihytion

colorsurvey
mailinglist
project2
project3

from line
group by p_code;

3
4
g

€

/_

As you can see, the number of
employees remains the same

=

project4
test
vendors

Result Set Fitter:

¥ | Bxpor M B
emp_cuurrt/eamﬁm

17 4 0541175

17 2.35000000

17 6 46588235
229117647
292647059
176117647
15.11705882
587000000
123352941
2116764706

total_sales
119.5200

39.9500
109.9200
38.9500
497500
29.9400
256.5900
39.7300

p_code
1302/P2

1546002
2232441
2238/GPD
23103-HE
M7
J3WREQ
PVCZ3DRT
SM-18277
WR3/TT3

Management Schemas

Information

Result 16 x

Object Info ~ Session

|]=|I Action Output

for each row in the result set.
The use of this type of
subquery is limited to certain
instanced when you need to
include data from other tables
that are not directly related to
the main table or tables in the
query. The value will remain
the same for each row, like a
constant in a programming
language.

Note again, that you cannot
use an alias in the attribute list
to write the expression that
computes the contribution per
employee.
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Query: For each product, list the total sales and the
contribution per employee to the total sales.

File Edit View Query Dafsbase Server Tools Seriping Help An alternative way to do the same
PR EERRNE & query using FROM clause

Navigator Queyl  SQLFileT  SQLFile?  SQLFiled fmiTar subqueries.
SCHEMAS WEFFAQCBBIO0R ¢vQ[NE @ o |sEEcT

Q [Filter objects 1® select p_code, total_sales, emp_count, total_sales/emp_count as contribution .
b | bikedb 2 Tfr‘om (select p_code, sum({line_units * line_price) as total sales, Topic: SELECT

(select count(*) from employee) as emp count

colorsurvey from line Syntax:
mailinglist SELECT

roiedt2 group by p_code)as virtual table; <@—
E”’;“ﬁ Every “virtual” table requires
£

projectd an alias. .

test Result Set Fitter L) ‘E}(pnn: % ‘Wrap Cell Content 1A D
vendors [SQL_CACHE | SQL_MO_CACHE]
p_code total_sales emp_count cortribution select_expr [, select_expr ..

[FROM table_references
1302/P2 113.5200 705411765 [PRRTITION partition_list]

[WHERE where_condition]
1546002 33.3500 235000000 [GROUP BY {col_name | expr |

232/0TY  109.9200 646588235 [AsC | DESC], ... [WITH ROL
[HAVING where_condition]
2238/QPD  38.3500 225117647 [ORDER |3Y {col_name | expr |
[AsC | DESC], ...]
Z303HE 457500 292647059 [LIMIT {[offset,] row_count |

offset}]
BATIRIT 295400 1.76117647 [FROCEDURE procedure_name(arg

I9WRED 2569300 1511705382 [INTO OUTFILE ‘file_name'
No object selected [CHARACTER SET charset_nz
) PVCZ30RT 99.7500 5.87000000 export_options

| INTO DUMPFILE 'file_name'
SM-18277 - 20.5700 1.23352341 | T var_name [, var_name

FOR UPDATE | LOCK IN SHARE P
WRYTTS [For I

Management Schemas

Information

SELECT is used to retrieve rows selec
Result 18 x Read Orly @ ContextHelp  Snippets

Object Info ~ Session
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Correlated Subqueries

Up to this point, every subquery that we’ve seen executed
Independently. That is, each subquery in a command sequence
executed In serial fashion, one after another. Nested queries of
this type are referred to as a non-correlated query.

— The inner subquery executed first; its output was used by the outer query,
when then executes until the last outer query finishes (the first SQL
statement in the code).

In contrast, a correlated query is a subquery that executes once
for each row in the outer query. The process is similar to a
nested loop in a programming language (see below).

for x = 1 to 2 X =1 Y =1
for y =1 to 3 :: X =1 Y = 2
print X = %, X, Y'Yy =%, Y produces X =1 Y = 3
end X =2 Y =1
end X =2 Y = 2
X =2 Y = 3

A nested loop

The output
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Correlated Subqueries

A correlated subquery is processed in the following fashion:

— The outer query is initiated.

— For each row of the outer query result set, the inner query is
executed by passing the outer row to the inner query.

The process is exactly the opposite of a non-correlated query in which
the inner query is completely processed before any rows of the outer
query result set are generated.

A correlated query is called such, because the inner query is related to
the outer query; the inner query references a column of the outer
subquery.

The following page illustrates how a correlated query is processed.

”
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Correlated Subqueries

« Suppose that you want to know all product sales in which the units sold value
Is greater than the average units sold value for that product (as opposed to the
average for all products). In other words, for every sale of a product, you only
want to list those products where a specific sale is for more units of that
product than the average number of units sold in all sales for that product.

« To process this query you need to do the following:
— Compute the average units sold for a given product.
— Compare the average computed in step 1 to the units sold in each sale
row, and then select only those rows in which the number of units sold is

greater than that average.

« The following page illustrates the SQL correlated query expression that
correctly answers this query.

”
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Query: For each product list the details where that
product is sold in a quantity greater than the average
File Edt View Query Databsse Sever Tools Scriping  Help number of units sold for that product.

sldl e SEEEN B & A correlated subquery

Mavigator Query 1 SQLFile 17 SQALFile SALFile 3 chapterbscript-version? SOLAdditions
SCHEMAS BEIFFRAOCIBEA @lea [l @ & | SELECT

Q, [Filter objects 10 select inv_number, p code, line units

» | hikedd 2 from line as linel Topic: SELECT
3 %where linel.line units » (select avg(line units)
4
5

colorsurvey
mailinglist
project2
orojects The p_code from the outer
projectd . query is used to select the

test product currently being
examined. Since linel refers
iv_number  p_code Iine_unﬂs\ to the table in the outer query,

13Q2/P2 500 this is a correlated query.

BMT7EAT 300 [A=C | DESC], .- LWLTH A0l

[HAVING where_conditicn]

Z310%HB 200 [ORDER BY {col_name | expr |
1 1

Loz | peer
PVC23DRT

from line as line? Syntax:

where line2.p code = linel.p code); SELECT

vendors Resuft Set Fiter 119 ‘ Export =g ‘Wrap Cell Content TR

Management Schemas

The inner query computes the average units
Infarmation sold of the product that matches the p_code of
the outer query p_code. Thus, the inner query
executes once, using the first product code
found in the outer LINE table, and returns the
average number of units sold for that product.
When the number of units sold in the outer
LINE row is greater than the average
computed, the row is added to the output.

Object Info ~ Session
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Correlated Subqueries

« To further illustrate the use of subqueries, the next example shows how
subquery results can be combined.

« How do you know that the result set in the previous query is correct? In other
words, how do you know that those products that were returned along with
the units sold were for sales that were greater than the average sold for that
produt?

« One way would be to run another query that computed the average number of
units sold for each product and then compare that result to those products in
the result set of the previous query.

 Instead of this approach, let’s take the approach of writing a single query that
produces both results for us. We’ll do this by combining an inline query that
produces the average number of units sold for the product in addition to the
original query, so we get not only our answer, but also verification.

e This is shown on the next slide.

([
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Query: For each product list the details where that
product is sold in a quantity greater than the average
Fle Edt View Query Dabsse Sever Tools Scripting Help number of units sold for that product.

dal e CEEEEE & A correlated subquery with an

Nawigator Queyl  SQLFile™  SQLFile  SQLFiled chapterSscript-versi inline query
SCHEMAS WBIVFE0 BB ®B<a [z @ o | SELECT

Q |Filter objects 18 select inv_number, p code, line units,

b | bikedb 2 LT (select avg(line units) Topic: SELECT

from line as line3

where line3.p code = linel.p code) as average units sold qiﬂtca::

colorsurvey

mailinglist from line as linel

Dm]:E'ﬂ %where linel.line units » (select avg(line units)
project from line as line2

projects where lineZ.p code = linel.p code); The inline ey Is Slmply

test validating our results by

vendors c computing the average
number of units sold for each
product in our result set. Note
that this is the same value that
Is being computed in the inner
correlated subquery.

Resutt Set Fiter W ‘ Export g ‘Wrap Cell Content 1A

inv_number p_code line_units average_units_sold
1302/F2 500 2 BBEEET

BMT7EAT 300 2.000000
Management  Schemas 7303HE 200 1.250000
Information PVCZIDRT 12, §.500000

[INTO QUTFILE 'file_name'
[CHARACTER SET charset_n:
export_options

| INTO DUMPFILE *file_name'
| INTD var_name [, var_name

[FOR UPDATE | LOCK IN SHARE b

SELECT is used to retrieve rows selec
Result 20 Fead Orly @ ContextHelp  Snippets

Object Info ~ Session
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Correlated Subqueries
» Correlated queries can also be used with the EXISTS operator.

« For example, suppose that you want to know the names of all
customers who have placed an order after January 1, 2012.

 In this case, a correlated query works quite nicely, as shown on
the next page.

#
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Query: List the customer details for customers who
have placed an order after January 1, 2012.

ble [pdt Mew Quay Dodbase Sever Iools Soping  Lielp A correlated subquery using the

i SERELE & EXISTS operator.

Navigatar 'R SOLFile1™  SQLFler  SOLFled  SQOLFiled”  chapterbscript-version? SQLAdditians
SCHEMAS BEIFFE0O BB B¢ Q1= @ o | SELECT

Q. [Filter objects 1® select cus_code, cus lname, cus fname ]
b bikedb 2 from customer Topic: SELECT

colarsurvey where exists (select cus_code
- from invoice Syntax:
mailinglist SELECT

oroject2 where :.ano:llce.fus_code = fustomer.cu? rfode and [ALL | DISTINCT | DISTINCTROl
: invoice.inv_date » '2012-81-01 ﬁ,
projects

projectd £
test )
vendors Resul et Fier AV | Excor: B | wiep e Contene: T2 The correlated inner query

cuscode  cusiname  cus frame determines for each customer
10011 Dunne: Leona in the customer table if there is
10018 Fariss Anne an invoice belonging to that
customer with an invoice date
after January 1, 2012.

3
4
5
&

10015 (J'Brian Bmy
10014 Crlando Myron
Management  Schemas 10012 Sith Kathy

(arg

Infurmatlnn LT T ILE LS = = =
[CHARACTER SET charset_n:
export_options

| INTO DUMPFILE 'file_name'
| TnTO var_name [, var_name

[FOR UPDATE | LOCK IN SHARE b

No object selected

SELECT is used to retrieve rows selec
customer § x ReadOnly @ ContextHelp  Snippets

Object Info ~ Session
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Correlated Subgueries
« Another correlated query example.

« Suppose that you want to know what vendors you need to
contact to order products that are approaching the minimum
quantity on hand value. In particular, you want to know the
vendor code, vendor name, and vendor telephone number for
products with a quantity on hand that is less than double the
minimum gquantity.

« The solution is shown on the next page. Note how the inner
correlated subquery runs using the first vendor. If any products
match the condition (quantity on hand is less than double the
minimum quantity), the vendor information is listed in the
output. The correlated subquery then runs the next vendor and
the process repeats until all vendors have been examined.

([
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File Edit View GQuery Datsbase Server Tools Scriping Help

POEEEREEE P

Navigator

SCHEMAS

SQLFile 1

WEIV§&

Q, |Filter ohjects 18

» | bikedb :
colorsurvey
mailinglist
project2
projects
project4 'y
test
vendors

SQL File
B

SQLFile 3

from vendor
%where exists (select *
from product
where p goh < p_min *

3
4
5

Result Set Fitter:

Query: List vendor details for the vendors that
currently have products with quantity on hand less
than twice the minimum.

SQL File &
IR 2K

select v_code, v_name as vendor_name, v_areacede as areacode, v_phone as phone_number

and vender.v_code = product.v_code);

o |Expnn: @ |Wrap Cell Content A

v_code vendor_name areacods pharie_number

21344 Gomez Bros. 615
23115 Randsets Ltd. 501
24288 ORDVA, Inc. B15
25595 Rubicon Systems 504

283-2546
678-3593
2981214
456-0092

Management  Schemas

Information

No object selected

vendor 10 %

Object Info~ Session

COP 4710: Database Systems (Chapter 5)

A correlated subquery using the  [_]7]]

chapterBscript-ve EXISTS Operator-

& o | SELECT

Topic: SELECT

Syntax:
SELECT
[ALL | DISTINCT | DISTINCTROL
[HIGH_PRICORITY]
[STRATGHT_JOTN]
[SQL_SMALL_RESULT] [SQL_BIC
RESLLT]
[SQL_CACHE | SQL_MO_CACHE]
select expr [, select expr ..

The correlated inner query
determines for each vendor in
the vendor table if there is a
product that they supply whose
current quantity on hand is
less than twice the minimum.

LAATW T LLL L = =
[CHARACTER SET charset_ne
export_options

| INTO DUMPFILE 'file_pame'
| TnTO var_name [, var_name

[FOR UPDATE | LOCK IN SHARE b

(arg

SELECT is used to retrieve rows selec
Read Only @ ContextHelp  Snippets

: .
-
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Relational Set Operations In SQL

« SQL data manipulation commands are set-oriented; they operate
over entire sets of rows and columns (tables) at once.

« ANSI standard SQL supports the UNION, INTERSECT, and
MINUS operations, which operate exactly as their relational
algebra counterparts.

» Recall that these operators require union compatible sets in order
for the operation to be defined. Some DBMSs will require
Identical data types in a one to one correspondence of attributes,
while other DBMSs will simply require compatible data types in
a one to one correspondence to ensure union compatibility.

« The following pages illustrate how MySQL implements these
operations.

([
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Relational Set Operations In SQL

« SQL data manipulation commands are set-oriented; they operate
over entire sets of rows and columns (tables) at once.

« ANSI standard SQL supports the UNION, INTERSECT, and
MINUS operations, which operate exactly as their relational
algebra counterparts.

» Recall that these operators require union compatible sets in order
for the operation to be defined. Some DBMSs will require
Identical data types in a one to one correspondence of attributes,
while other DBMSs will simply require compatible data types in
a one to one correspondence to ensure union compatibility.

« The following pages illustrate how MySQL implements these
operations.

([

COP 4710: Database Systems (Chapter 5) Page 75 Dr. Mark Llewellyn © g’);




Query: List customer details for the customers who
have a balance of more than $500.00 or a $0

File Edt View Query Dasbase Server Tools Scripting Help balance.

ARESEERDE S A query with a UNION operation. [

Navigator SQLFile 1° SQLFile  SOLFled  SOLFiled”  chapterbscript-version? SQLAdditions
SCHEMAS HEIFFEOIBE B[z @ = | hmpto

Q |Fiter objects 1% select cus lnamey cus fnamey cus initialy cus areacodey cus phoney cus balance Toni
opic: ==
B bikedb 2 from customer p

where cus_balance »= 500,00
colorsurvey . -
- union
mailinglist -

select cus Iname, cus fname, cus initial, cus areacode, cus phone, cus balance Greater than or equal:

DTDJ.EE'EZ from customer _
project where cus_balance = 2.20; See abn: Online help
projectd COMparison-operstors

test
vendors < 3

Syntax: »=

Resut St Fiter ¥ |Export B | weeo cel Coment: T Note the attribute listing is the
cus_name cus_friame cus_initial CUS_areacode cus_phone cus_balance \ same in both result sets.

Olowski Pau 142180 5%T5 —

Williams - 2909556 76893 The next page illustrates what

Management  Schemas Ramas Afred BAIET 000 happens if they are not the
same.

Information Dunne Leona 0.00

No object selected Ortando Wyron - - 0.00

O'Brian Amy 0.00

Smith

customer 13 x Read Only @ ContextHelp  Snippets

Object Info ~ Session [l Action Output
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Query: Same as previous page.

A query with a UNION operation. Error
File Edit View Query Database Server Tools Scripting  Help due to non-union Compatlblhty

o EEEE T ¢

Navigator SQLFile*  SQLFile2  SQLFiled  SQLFiled”  chapterbscript-version? 5L Additions

SCHEMAS EEIYFFAQIBERIOOR ¢4 (1R @ o | SELECT

Q [Fitter bjects 1% select cus lname, cus fname, cus initial, cus areacode, cus phone .
bikedh 2 from customer Topic: SELECT

[
where cus_balance »=

union

g
select cus lname, cus fname, cus initial, cus areacede, cus phone, cus\balance 'ELEEI‘_L | DISTINGT | DISTIICTAGH
from customer [HIGH_PRTORITY]
: where cus_balance = H [STRATGHT_J0IN]
project4 [SOL_SMALL_RESULT] [SQL_BI¢
test BLCLl 11

colorsuryey
mailinglist
project2
project3

Syntax:

vendors Note the attribute listing is the
different (the first set does not
& Acton Outpu contain the cus_balance).

Time Acticn Meszzge
@ 113 16:4254 select v_code, v_name as vendor_name, v_areacods as areacode, v_phone asph... 4 rowl(s) retumed MYSQL error is generated

© 114 164602 select 20131225 -gedatel LIMITD, 1000 Ee Code: T8 FUNCTONvenges| INiCALING NON-UNion
compatibility.

Management Schemas

@ 115 164331 select cus_Iname, cus_frame, cus_iniidl, cus_areacode, cus_phone from customer .. Emor Code: 1064, You have an emorin
Information

@ 116 132815 select cus_Iname, cus_fname, cus_initial, cus_areacode, cus_phone from customer ... Emor Cade: 1146. Table 'vendors.customer ' doesnt exdat 0.000 sec
@ 17 13334 select cus_Iname, cus_fname, cus_intial, cus_areacode, cus_phone from customer ... Eror Code: 1054, Unknown column balance'in where clause’ 0.000 s2c
& 118 133202 select cus_Iname, cus_frame, cus_intidl, cus_areacode, cus_phone from customer .. 10 row(s) retumed 0,000 s2c / 0.000 sec
@ 19 133236 select cus_Iname, cus_fname, cus_intial, cus_areacode, cus_phone, cus_balancef... 10 rowls) retumed 0.000sec /0.000 sec
@ 120 133305 select cus_Iname, cus_fname, cus_intial, cus_areacode, cus_phone, cus_balancef... 7row(s) retumed 0.000 s2c / 0.000 sec

@ 121 133603 select cus_Iname, cus_frame, cus_intial, cus_areacode, cus_phone from customer .. Emor Code: 1222, The used SELECT statements have a dffersrt number of columns — 0.000 sec

Object Info  Session
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Relational Set Operations In SQL

» For the next couple of examples, | modified the database we’ve
been using so that the queries would make more sense.

e | created a second customer table with a schema identical to that
of the customer table but missing the customer balance.

e The next two slides illustrate the current instances of the
CUSTOMER and CUSTOMER?2 tables. Note that two
customers, Olowski and Dunne appear in both tables.

#
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x
The current instance of CUSTOMER

n Local instance MySQLEE x
File Edit View Query Datsbase Server Tools Scripting Help

00 CFERaR &

f— QL File 1* SQLFile SOLFile Y SALFiled” chapterbscript-version2 SQLFile b {:hapter SQLAdditions
SCHEMAS EEHIVFFAQOBEIQOR ¢Q1E

Q ‘Filter objects 10 select * from customer;

bikedb Z Topic: SELECT

colorsurvey Syntax:
mailinglist < 3 SELECT -
project? [ALL | DISTINCT | DISTINCTROK

PR ¥
|ﬁ ‘ Edit Iﬁl E} El ‘ Exporty/Import % % |Wrap'CeII Content T4 [HIGH_PRIGRLTY]

project3 Result Set Fiter [STRAIGHT_J0IN]

projectd 14 ULT L
- CUSCODE  CUSINAWE  CUSFNAVE  CUSINTAL  CUSAREACODE  CUSPHONE  CUSBALANCE pggypoom oot BOEK

@ o | SELECT

A4

b . U

vendor2
vendars

Management Schemas

Information

Mo object selected

10010
10011
10012
10013
10014
10015
10018
10017
10018

10019
* [

Ramas
Dunne
Smith
Olowski
Orlandao
O'Brian
Brown
Wiliams
Famiss

Smith

HULL

Alfred
Leona
Kathy

8442573

0.00
0.00
45.36

[SOL_CACHE | SQL_MO_CACHE]
select_expr [, select expr ..
[FRoM table_references

[PARTITION partitien_list]
[WHERE where_condition]
[GROUP BY {col_name | expr |

[ASC | DESC], wuw [WITH ROL
[HAVING where_cendition]
[ORDER BY {col_name | expr |

[AsC | DEsc), ...]

[LIMIT {[offset,] row_count |

offset}]

[PROCEDURE procedure_name(are
[INTO QUTFILE ‘file_name'
[CHARACTER SET charset_n:
export_options
| INTO DUMPFILE 'file_name'
| THTO var_name [, var_name
[FOR UPDATE | LOCK IN SHARE k

CCI EFT im imomd b rabri;ien rmcom malas

customer 14 % / Cancel Context Help  Snippets

Object Info ~ Session
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The current instance of CUSTOMER?2

File Edit View Query Datsbase Server Tools Scripting Help

Qal e SFEENE «

—— SOLFile1*  SQLFleZ  SOLFiled  SQLFiled”  chapterdscriptversion?  SQLFiles  chapter| 4 | sqLadditions
SCHEMAS % QHIFFAOBERIQORI¢QlE @ © | SELECT

Q ‘Filter obiects ‘ 1® select * from customer?;

fhiked: e Topic: SELECT

mailinglist < y SELECT

project? [ALL | DISTINCT | DISTINCTRON
iact3 ) E} Eﬂ % % [HIGH_FRIORITY]

|:IrE:].E!I:M Result Set Fifter |ﬁ ‘ Edic |ﬁ| ‘ Export/Import |Wrap Cell Content: & [STRAIGHT_JOIN]

praje SOL_SMALL_RESULT] [SQL_BIC

et CUSCODE  CUSNAME  CUSFNAME  CUSINITAL  CUS_AREACODE  CUS_PHONE REEU_TS LT T

vendor2 U5 Temel Justing H 615 1229870 [50L_CACHE | SQL_O_CACHE]
select_expr [, select expr ..

vendors U7 Olowski Paul 194-2180 [FROM table_references
[PARTITION partition_list]
351 Hemandez Carlos 1237654 [WHERE where_condition]

[GROUP BY {col_name | expr |
McDowel George 123-7768 [ASC | DESC], ... [WITH ROL

. [HAVING where_cendition]
Trpin Amy 1235876 [0RDER BY {col_name | expr |
Lewis Shermie 3222357 [AsC | Diic];: ] |

LIMIT {[offset,] row_cou
Management Schemas Due Lsona Ba417% m‘fsgt}] I »] TOH_
Infarmatian HULL [FROCEDURE pracedure_name(arg
[INTD QUTFILE 'file_name'
No object selected [CHARACTER SET charset_ng
export_options

| INTO DUMPFILE 'file_name'

| INTO var_name [, var_name
[FOR UPDATE | LOCK IN SHARE b

v

v v vy vyyw

CCI EFT im imad bm rabri;ira rassim malae

customer2 15 % Cancel Context Help ~ Snippets

Object Info ~ Session
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Query: List customer details for the customers who

[ # | Local nstance WysQLS6 appear in either the CUSTOMER or the

File Edit Mew Query Databsse Server Tools Scriping  Help CUSTOMER2 table

PREEERERE & =

Mavigatar N S0 File 1 SQL File SQL File 3 S0L File 47 chapterbscript-version. A query Wlth a UNION Operatlon'
SCHEMAS BRI ¥yFE0BE B < 1= @ o | SELECT

Q |Filter objects 1® select cus_code, cus lname, cus fname, cus_initial, cus_areacode, cus_phone )
bikedb 2 from customer Topic: SELECT

union
colorsurvey el
mailinalict select cus_code, cus_lname, cus_frname, cus_initial, cus_areacode, cus_phone
g from customer?;

proeed . The SQL standard states that

projectd duplicates are to be removed

test — from the result of a UNION

vendor2 cus_code cus_lname cus_fname cus_initial cus_areacode cus_phone .

vendors 0010 — M 615 2112573 operation. MySQL does not
713 8341238 adopt that standard and you
615 8942285 will need to explicitly remove

100711 Dunne Leona
10012 Smith

o e duplicates from a UNION.
615 2221672

10013 Olowsk
10014 Orando
73 442-3381 1
The ANSI standard provides a
615 2571228

10015 (O'Brian
10016 Brown B
51 S— UNION ALL operation that
m 182.7185 includes duplicate values in a

10017 Williams
10018 Famiss

615 2573809 UNION operation.
615 322-5870

v

Result Set Fiter o | Export 5] |Wrap Cell Content: I

Yy Yy IYyYYV vy yywy

Management  Schemas 10019 Smith

Information M5 Temell

M7 Olowski
351 Hemandez
352 Me:Dowell
365 Tirpin

368

365

854-2180 tables, and can include UNION stateme
1237654 UNION, and Online help subqueries .

The most commaonly used clauses of
123-7768 these:

1239876

x"—mi"—ﬂIxmﬁmmﬁ—nﬁ:ﬁ:ﬁ

» Each select_expr indicates a co

There must be at least one se
« table references indicates the t
customer 16 % Read Only @  Context Help  Snippets

Object Info ~ Session Output

v
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Relational Set Operations In SQL

« ANSI-standard SQL provides an INTERSECT operation for
which the syntax is:

queryl INTERSECT query2;

» The result set contains the rows that appear in the result of both
queryl and query?2.

« MySQL does not support the INTERSECT operator. In MySQL
the INTERSECT operation is simulated with an INNER JOIN.

« Suppose you want to see the customers who appear in both the
CUSTOMER and CUSTOMER?2 tables. The query expressions
to answer this query are shown on the next page.

([
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Relational Set Operations In SQL
« ANSI-standard SQL.:

select cus lname, cus fname
from customer

INTERSECT

select cus lname, cus fname
from customerZ;

* In MySQL this query would be expressed as:

select cus lname, cus fname
from customer INNER JOIN customer?2
using (cus lname, cus fname);
- See next slide.
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Query: List customer last name and first name for
n Local instance MySQL56 X customers who appear in both the CUSTOMER or the

File Edt View Query Datshase Server Tools Scriping Help CUSTOMER?2 table.

O ESERELE & Simulating an INTERSECT operationin ]
Navigator SALFile 17 SALFile SALFile 3 SQLFile & MySQL with an INNER JOIN and

S : - USING clause
SCHEMAS BEIFFYrREAOBE QORI ¢ Q[ SR

a |F"tEF objects 1® select customer.cus_lname, customer.cus_fname )
hikedb 2 from customer inner join customer? Topic: SELECT

3 using (cus_lnamey cus fname);
colarsurvey . - - Syntax:

mailinglist SELECT
project? [ALL | DISTIMCT |

. DISTINCTRON ]
pmj.ecta [HIGH_PRIORITY]
project4 [STRAIGHT_JOIN]
test [SQL_SMALL_RESULT] [3QL_
vendor2 BIG_RESULT] [SQL_BUFFER_RESULT]
< [SQL_CACHE | SQL_MNO_CACHE
1 [SQL_CALC_FOUND_ROWS]
Result Set Fiter: |‘t‘- | Export % |'l.|'.|'rap Cell Content T4 select_expr [, select_expr

v

yFvYvywvysysyywr

vendaors

[FROM table_references
cus_Iname cus_fname [PARTITION
Dunne Leona partition_list]
[WHERE where_conditicn]
Olowski Faul [GROUP BY {col_name | expr
| position}
[45C | DESC], ... [WITH
ROLLUP]]
[HAVING where_condition]
No object selected [ORDER BY {col_name | expr
| position}
[AsC | DESC], ...]
[LIMIT {[offset,] row_count
| row_count OFFSET offset}]
[PROCEDURE
procedure_name{argument_list)]

Result 19 % Read Only @ Context Help  Snippets

Management Schemas

Information

Object Info ~ Session
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n Local instance My5GL56 x
File Edit View Query [atabase Server Tools Scriping Help

oo o 88 E &

Mavigator SQ0LFile 1° SQLFile

SAL File 3

Query: List customer codes for customers in the 615
area code who have made a purchase.

Simulating an INTERSECT operation in
MySQL with an INNER JOIN and 1

SQL File 4° USING clause

SCHEMAS

EHIFFACBEC

Q |Filter objects 1 ®

bikedb :
colarsurvey
mailinglist
project2
project3
projectd
test
vendor2
vendaors

from customer inner join invoice
using (cus_code)
where cus_areacode = '615'

v

£

[ 2
>
>
>
>
[ 2
>
[ 2

Result Set Fitter:

cus_code cus_Iname cus_fname

10014 Orlanda Mhyron
10012 Smith Kathry

Management Schemas

Information

No object selected

Result 22

Object Info ~ Session

COP 4710: Database Systems (Chapter 5)
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select distinct customer.cus code, customer.cus lname, customer.cus fname

|t}- | Export % |Wrap Cell Content T4

&4 o | SELECT

Topic: SELECT

Syntax:
SELECT
[ALL | DISTIMCT |
DISTINCTROW ]
[HIGH_PRIORITY]
[STRAIGHT _J0IN]
[5OL_SMALL_RESULT] [SQL_
BIG_RESULT] [SQL_BUFFER_RESULT]
[SQL_CACHE | SQL_MNO_CACHE
1 [50L_CALC_FOUND_ROWS]
select_expr [, select_expr

[FROM table_references
[PARTITION
partition_list]
[WHERE where_condition]
[GROUP BY {col_name | expr
| position}
[AsC | DESC], ... [WITH
ROLLUF]]
[HAVING where_cenditicn]
[ORDER BY {col_name | expr
| position}
[AsC | DESC], ...]
[LIMIT {[offset,] row_count
| row_count OFFSET offset}]
[PROCEDURE
procedure_name{argument_list)]

Read Only @ Context Help  Snippets

Y y .
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Relational Set Operations In SQL

« ANSI-standard SQL provides a MINUS operation for which the
syntax Is:

queryl MINUS queryZ;

» The result set contains the rows that appear only in the result of
queryl.

« MySQL does not support the MINUS operator. In MySQL the
MINUS operation can be simulated with two different scenarios.
These two scenarios are illustrated on the next page.

#
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Relational Set Operations In SQL
« ANSI-standard SQL.:

select cus lname, cus fname
from customer

MINUS

select cus lname, cus fname
from customer?2;

« In MySQL this query could be expressed as:

select distinct cus lname, cus fname

from customer

where (cus lname, cus fname) not in
(select cus lname, cus_ fname
from customer?);

select distinct cus lname, cus_ fname

from customer left outer join customer?
using (cus_ lname, cus fname)

where customer2.lname is null;

e See next slide.
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Query: List customer names for the customer who
appear only in the CUSTOMER table and not in the

File Edt View Query Datshase Server Tools Scriping Help CUSTOMER?2 table.

NS EEEENE & Simulating a MINUS operation in

Navigator SOLFile*  SOLFile  SQOLFile  SQLFile 4" MySQL with a nested query.
SCHEMAS BBV 780 BE AR XeWiE @ o | SELECT

Q, |Filter ohjects
bikedb

select distinct customer.cus_lname, customer.cus_fname

from customer Topic: SELECT

v

Syntax:
mailinglist SELECT

project2 [ALL | DISTINCT |
. DISTINCTRON ]
project3

from customer2);

1

2

3 where (cus_lnamey cus fname) not in (select cus lname; cus_fname
colarsurvey . - - - -

5

: [HIGH_PRIORITY]
projectd < [STRAIGHT J0IN]
test [SQL_SMALL_RESULT] [3QL_
vendor2 Result Set Fiter O |Expnrt % |wfap Cell Content. TF BIG_RESULT] [SQL_BUFFER_RESULT]
d [SQL_CACHE | SQL_MNO_CACHE
venaers cug_Iname cus_fname ] [5QL_CALC_FOUND_ROWS]
- - select expr [, select_expr
1

yFvYvywvysysyywr

Brown James

Fariss Anne Notice that the two customer
O'Brian Amy who do appear in both tables
Orando Myron (Olowski and Dunne) do not

e Schemas Ramas Afired appear in the results.

II'IfCIFITIEtiCII'I SITII'th KEﬂh‘.-’ NG 1 L~ W v e e o e
No object selected Smith | pDEE_PEE;;}W {col_name | expr
Williams [AsC | pEsc], ...]
[LIMIT {[offset,] row_count
| row_count OFFSET offset}]
[PROCEDURE
procedure_name{argument_list)]

customer 23 % Read Only @ Context Help  Snippets

Object Info ~ Session
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Query: List customer names for the customers who
appear only in the CUSTOMERZ table and not in the

File Edt View Query Datshase Server Tools Scriping Help CUSTOMER table.

O ESERELE & Simulating a MINUS operation in

Navigator SALFile 17 SALFile SALFile 3 SQLFile & MySQL with a nested SIEEIn).

scremns WH 7 FACIBEI00R ¢aHE @ o | seLecT

Q, |Filter ohjects

1

bikedb :
colarsurvey i % Syntax:

5

select distinct customer2.cus_lname, customer2.cus_fname

from customer2 Topic: SELECT

where (cus_lnamey cus fname) not in (select cus lname; cus_fname
from customer);

v

mailinglist SELECT
project? [ALL | DISTIMCT |
. DISTINCTROW ]
project3 [HIGH_PRIORITY]
project4 £ [STRAIGHT_JOIN]
test [SQL_SMALL_RESULTT [SQL_
vendor2 Result Set Fitter: © |Expnn: % |Wrap Cell Content T2 BIG_RESULT] [SQL_BUFFER_RESULT]
d [SQL_CACHE | SQL_MNO_CACHE
VEnaerR cug_Iname cus_fname J [5QL_CALC_FOUND_RONS ]
- - select expr [, select_expr
1

yFvYvywvysysyywr

Hemandez Carlos

Lewis Sherme Notice that the two customer
McDowel  George who do appear in both tables
Terel Justine (Olowski and Dunne) do not

Tirpin Amy appear in the results.

Management Schemas

Information

NG 1 L~ W v e e o e
No object selected [orDER BY {col_name | expr
) | position}
[AsC | DESC], ...]

[LIMIT {[offset,] row_count
| row_count OFFSET offset}]

[PROCEDURE
procedure_name{argument_list)]

customer? 24 % Read Only @ Context Help  Snippets

Object Info ~ Session
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Query: List customer names for the customers who
appear only in the CUSTOMER table and not in the

File Edt View Query Datshase Server Tools Scriping Help CUSTOMER?2 table.

O ESERELE & Simulating a MINUS operation in 1
Navigator el SQLFile 17 SALFile SALFile 3 SQLFile & MySQL Usiniy) el LEFT OUTER JOIN

SCHEMAS BBV 780 BE AR XeWiE @ o | SELECT v

Q, |Filter objects 1% select distinct customer.cus_lname, customer.cus_fname .

bikedb 2 from customer left outer join customer2 Topic: SELECT
using(cus_lnamey cus fname)

where customer2.cus_lname is null;]

v

colarsurvey Syntax:
mailinglist SELECT
project? [ALL | DISTIMCT |
projectd DISTINCTROW ]
[HIGH_PRIORITY]
projectd £ [STRAIGHT J0IN]
test [SQL_SMALL_RESULT] [5QL_
vendor2 Result Set Filter “ |Ex|:>nrt =] |Wrap Cell Content: IA BIG_RESULT] [SQL_BUFFER_RESULT]
d [SOL_CACHE | SQL_MO_CACHE
VEnaerR cug_Iname cus_fname J [5QL_CALC_FOUND_RONS ]
- - select expr [, select_expr
1

yFvYvywvysysyywr

Brown James

Fariss Anne Notice that the two customer
O'Brian Amy who do appear in both tables
Orando Myron (Olowski and Dunne) do not

e Schemas Ramas Afired appear in the results.

Information Smith KEﬂh‘.-’ NG 1 L~ W v e e o e
No object selected Sith Olette | pDEE-PEE;;I}BY {col_name | expr
Will G [45C | DESC], +ui]
HEms — [LIMIT {[n:leeiJ:,] row_count
| row_count OFFSET offset}]
[PROCEDURE
pmc?dure_name{argun]gpt_list:r]

Fesult 25 % Read Only @ Context Help  Snippets

Object Info ~ Session
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