College of computer technology Introduction to database

Department of Software Lecture 9

Relational set operators

The data in relational tables are of limited value unless can be
manipulated to generate useful information. This section describes the
basic data manipulation capabilities of the relational model. Relational
algebra defines the theoretical way of manipulating table contents using
the following operators:

1. UNION
Combines all rows from tow tables, excluding duplicate rows.
The tables must have the same attribute characteristics (the columns
and domains must be identical) to be used in UNION.

[P_CODE | P_DESCRIET | PRICE | P _CODE| ¢ _DESCRIPT | PRICE |
—i_.'- a4 50 [ F sl 5 26 LUNION --_‘;;i aen7e Micravwwave 160.00
1 234467 Levrmip A5 185 A48T Clehvwasher S00 00

1 234858 Box Fonr 10 69
210348 v bettery 1 ',0?’ ylt'l(.'&
254487 1 OOVY Bk 1 A7
M1462 Povvercrill 34 9%

P_CODE | P_DESCRIPT [ PRICE

Flmnriligrat 5,26
1 23467 Lo 2616
123458 Box Fearn 10 99
213345 v battery 1 802
254487 1 DOV DLl 147
MN1462 FPavwerceil a4 ws
15670 MICrOvwave 160
345670 Dilshivyma el { S00

2. INTERSECT
Yields only the rows that appear in both tables. Was
True in the case of UNION, the tables must be union-compatible
to yield valid results.

F_NAME | F_NAME | yields
|George INTERSECT Jane ﬁ fiane]

Jane YWilliam Jorge
Elaine Jorge

Mrlfred Cennis

Jorge

3. DIFFERENCE
Yields all rows in one table that are not found in the other
Table; that is subtracts one table from the other, the tables must be
Union-compatible to yield valid results.
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F_NAME | il

George | DIFFERENCE J:;:’“‘ME yields

dane Nlh;_a'gnr N

Elaine | dorge

ceired | Dennis

Jorge :

4., PRODUCT

Yields all possible pairs of rows from two tables also known
as the Cartesian product.

P _CODE | P_DESCRIPT [ PRICE | STORE | AISLE [ SHELF |
120466 | Flanhlight 526 PRODUCT 29 oy (8 u
123467 | Lemp | 2818 24 ® ] |
123458 Box Fan 10 8% 265 z 3]
213348 ‘ Sy battery 192

2540867 ‘ 1 00W Bl 147

1452 | Poverdril a4 09 ylelds

P_CODE | P_DESCRIPT [ PRICE | STORE [ AISLE [ SHELF
[ Flevs hilght 6.26|20 | v |8
120466  |Flashight | 6.26| 24 I )
123468 Flashignt | s26/26 |z 0 !
123487 Lamp { 261623 | WY s
123487  [Lamp 2515| 24 [ ¢ a ’
123487  |Lemp 2618|258 (2 (o [
123458 Pox Fan | 10089 23 W 5
123458 Box Fan | 10.00] 24 K 9
129488 | Box Fan 10,99 26 [z o “
213345 | 9v bettery 1 42|29 [y (5 ‘
2133465 | Gv battery 1 @224 (K la
213346 Gy battery | 192|268 z 6 |
311452 Powerddll | 34.98|23 | |8 1
J11a62 Powverdrill a4 99. 21 : < |9 ]
311462  |Powerdrll | 9499|264 z |8
264467 | 100W bulb 1.47]22 w 's "
264487  100W bulb | 1 47|24 I )
264467 | 100W bulb 147|268 |z 8 l

5. SELECT
Also known RESTRICT, yields values for all rows found in a

table that satisfy a given condition.

Original table New table or list
°_CODE | P_DESCRIPT | PRICE | P_CODE | P_DESCRIPT | PRICE
Flashight | 528

12456 |Pshight | 5261 SEIECT ALL yields =
123457 |Lemp | 2545 — teMy Law |l
123458 |BoxFan | 1039 123458 BoxFan | 1099
213345 Gv battery 213345 |Ovbattery | 192

254467 100W bulb 254467 100Wbub | 147

311452 |Powerdril | 34.39) 52_|

311452 Powerdril | 34.59|

P_CCDE | P_DESCRIPT | PRICE |

SELECT only PRICE less than $2.00 yields

— GEEE ovbstery | 192
254457 100Wbub | 1.47]

SELECT only P_CODE = 311452 yields | P_CODE | P_DESCRIPT | PRICE |

_Powerdrill | 3489
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6. PROJECT
Yields all values for selected attributes. In other words
, PROJECT yields a vertical subset of a table.

Original table New table or list
P_CODE | P_DESCRIPT [ PRICE | | _PRICE

1234668 | Flaghlight ‘ 526 PROJECT PRICE ylelds : |

122487 __jLemp |— 2818 — 818

123488 | Box Fan [ 1080 1099

213345 19y battery 1 1 92 192

264487 | 100W bulky | 1 l!'l1 1 47]

311452 Powerdrill [ 24 .09 | a4 949

PROJECT P_DESCRIPT and PRICE ylelds P_DESCRIPT l PRIEE__]
“ m 520
618

Lamp ‘
Box Fan 1006
v battery 162
100VV bl 147
Powardiil 24 06
PROJECT P_CODE and PRICE yields P_cone | PRLCE_]
— 5.26
1204867 2616
120488 10.69
2100548 162
J64467 147
N1a52 499

7. JOIN
Allows information to be combined from two or more tables,

their are several type of JOIN:

-natural join links tables by selecting only the rows with
common values in their common attributes .1t is the result of a
three- stage process:

a- PRODUCT

Table name: CUSTOMER Table name: AGENT
CUS_CODE | CUS_LNAME [ CUS_ZIP | AGENT_CODE | AGENT_CODE | AGENT_PHONE |
1132445 | walker [32145 |23 125 5152439887
12917782 | Adares 32145 (125 167 5153426775
1312243  |Rakowski 34123 167 231 6152431124
1321242 Rodrigusz 37134 125 333 9041234445
1542311 |Smthson 137134 421 i ;

1657389 [ Vanioo 32145 | 231




College of computer technology Introduction to database

Department of Software Lecture 9

b. SELECT on output of step a

CUS_CODE | CUSLNAME | CUS_ZP | CUSTOMBR AGENT CODE | AGENT AGENT SCODE | AOBNT_PHON!]

Vithome 22148 123 126 | 1 S200a007
1192446 | Winlker (92148 |2 107 ‘8153426770 '
11324458 WVl ‘ 2145 20 231 B162431124 |‘
1132448 Walker [32145 23 [333 | 9041 234445
1217762 | Adares (32148 ] 125 |126 162430067
1217782 | Adares (32148 126 167 (8153420778
1217702 | Aderes (32148 [128 29 6162491124
1217782 | Aclarms (32145 126 | 333 (0041234448 |
1312243 [Rakowskl | 34129 1167 |126 8182430087 |
1312243 [Rekowsk (34128 (187 (187 | B1534267 70
1312243 | Rekowskl | 34120 167 [2m 61524311 24 ’
191 2243 Rakowskl (34120 187 330 041234445
1321 242 'Norhluuﬁ: 37134 (125 [125 [w1s2430807 |
1321242 |Rodriguez 37124 [128 187 |B18n426778 |
1921242 mnauwax 37134 125 | 231 MA2AMI24 |
13921242 | [Rodriguez  |37134 128 [ 233 9041 234448 [
1642311 Smithson 37134 a2y [128 (6162430007
1642911 [Smithisen 37134 (a1 187 |61 53426770 f
16842311 ‘Smnh-on | 9713 AN am 6162431124 [
1642311 | Smithson [a7194 |4 {332 | 9041 230445 |
e ! t | {
1667399 | Vanioo [ 32145 | 23 {128 B 82430087 |
1667208 | Vanioo |321a8 |20 167 6150420770 |
1667396 Vanloo (32148 231 | 221 ‘8162401124 |
1857399 Vanloo a2148 |2 {233 9041204445 |

c. APROJECT on the result of step b yield a single copy of each
attribute, thereby eliminating duplicate columns.

CUS_CODE | CUS_LNAME | cus Z!P[ CUSTOMER AGENT_CODE | AGENT AGENT_CODE [ AGENT_PHONE
\Adares 32145 125 125 5152433887
gzjm __[Rodiguez (37134 (125 125 6152439847
1312243 [Rakowski 134128 |167 i i 187 B153426778
132445 | Waker 32145 |23 e e 6152431124
1657393 |Venloo 32145 (231 |z 16152431124
-equijoin

Links tables on the basis of an equality condition that compares
specified columns of each table. the outcome of the equijoin does
not eliminate duplicate columns, and the condition or criterion use
to join the tables must be explicitly defined.

CUS_COOE | CUS_ILNAME | CUS_ZIP | AGENT_CODE | AGENT_PHONE |
|Aderes 32145 125 15152439887
1321242 |Rodriguez 37134 |125 — Ip1sza39887 |
1312243 |Rekowsd 34128 1167 (6153426778 |
1132445 |Walker 132145 (239 = *e1sza31’u¢ 3;
1857398 | Vanioo 132185 (231 6152431128
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-outer join
a- left outer join
yields all of the rows in the CUSTOMER table, including those
that do not have a matching value in the AGENT table.

CUS_CODE | CUS_I NAME | CUS_Z# | AGENT _CODE | AGENT_PHONE |

| Adares 132145 128 5152439887
1321242 R_o_q:_'lgqg‘z 37134 125 16152438887
1312243  Rakowski (34123 167 6153426778
1132445 | Walker 32145 231 5152431123
1857398  Waniloo 32143 231 8152431124
1542311 | Smithson 37134 421 '

b- right outer join
yields all of the rows in the AGENT table, including those
that do not have a matching value in the CUSTOMER table .

8. DIVID

CUS CODE | CUS LINAME | CUS ZIP [ AGENT_CODE | AGENT_PHONE |

[ Adares | 32245 {125 S1524356567

1321242 Rodriguez | 37134 125 6152439887

1312233 Rakowsk | 34128 167 5153426778

1132445  walker {32145 231 5152431124

1657339 Vanloo 32145 221 5152431124

1533 9041234345

Tablelis divided by table 2 to produce table3 . table 1 and 2 both
contain CODE but do not share LOC.

To be included in the table3 ,a value in the unshared
column(LOC)must be associated (in the dividing table 2) with

every value in the table 1.
The only value associated with both A and B is 5.

CopE [ Loc ‘oc»e ields LoC
A I 5 DIVIDE = y.ﬁ. >
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E
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