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INTEGRITY RULES
Relational database integrity rules are very important to good database
design. Many (but by no means all) RDBMS enforce integrity rules

automatically. Those rules are:
1- ENTITY INTEGRITY

All primary key entries are unique, and no part of primary key may
be null. Each row will have a unique identity, and foreign key values
can properly reference primary key values, for example... No invoice
can have a duplicate number, nor can it be null. In short, all invoices
are uniquely identified by their invoice number.

2- REFERENTIAL INTEGRITY

A foreign key may have either a null entry, as long as it is not a part
of its table's primary key, or an entry that matches the primary key
value in a table to which it is related.(every non —null foreign key
value must reference an existing primary key value).lt is possible for
an attribute not to have corresponding value, but it will be impossible
to have an invalid entry. for example, A Customer might not yet have
an assigned sales representative(number),but it will be impossible to
have an invalid sales representative(hnumber).as in figure below:

Table name: CUSTOMER Database name: Ch04_ InsureCo

Primary key: CUS. CODE
Foreign key: AGENT_CODE

Table name: AGENT (only five selected fields are shown)
Primary key: AGENT_ CODE
Foreign key: none

502

CUS_CODE | CUS (NAME [ CUS FNAME [ CUS INITIAL [ COS RENEW. DATE [AGENT CODE
10010 Ramas | Alfred il 05-Apr-2012
10011!Dunne Leona 1K i 16-Jun-2012,
10012, Srith T Kathy Y 29-Jan-2013|
10013 Olowski | Paul F 14-0Oct-2012
10014 Orlando [ Myran i { . 28-Dec-2012|
10015 O'Brian CAmy B 22-Sep-2012
10016 Brown [James G 25-Mar-2013)
10017 [ WWilliams | Gearge -~ 17-dul-2012
10018, Farriss LAnne G 03-Dec-2012|
10019 Smith ‘Olette [ 14-Mar-2013

503

501
502

501
503
502
503
501

To avoid nulls, some designers use special codes, known as flags, to
indicate the absence of some value.

AGENT CODE | AGENT AREACODE | AGENT_PHONE| AGENT LNAME ] AGENT _¥TD _SLS |
501713 225-1249 Alby 132735.75
502 615 [Ba2-1244 [Hahn | 138967 .35
503615 123-5589 Okaon 127093 45
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........ . AGENTPHONE
| 000-0000

AGENT_INAME

Other integrity rules that can be enforced in the relational model are the
NOT NULL and UNIQUE constraints. The NOT NULL constrain can be
placed on a column to ensure that every row in the table has a value for
that column the UNIQUE constraint is a restriction placed on a column to
ensure that no duplicate values exist for that column.

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_DESCRIPT | PRICE | P_CODE | P_DESCRIPT | PRICE |
123456 | Flashiight | 526 UNION 345678 |Microwave |  160.00)
3o - joamp . 2515 345573 | Dishwasher 500.00
123458 < Box Fan | 1093
213345 | Ov battery | 1.92] Siards l
254467 | 100vWbub | 1.47
311452 Powerdrm | 3498
P_CODE | P_DESCRIPT | PRICE |
WFlashhgm % 526
123457 | Lamp i 2515
123458 | Box Fan | 10.99
213345  Sv battery _ 192
254467 | 100W bulb ; 1.47
311452 | Powerdrill 34 99
345678 | Microwave | 160!
345679 Dishwasher 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.



College of computer technology
Information network department
Introduction to database
lecture 7

3. DIFFERENCE

[ F_NAME | F_NAME yields
George | WNTERSECT  [one | ﬁ
Jane | William

Elaine | Jorge |

itred Dennis

Jorge |

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.

4. PRODUCT

F_NAME | F_NAME yields
George | DIFFERENCE [~

Jane | Ailiam |

Elaing Jorge _

Wilrfred g Derihté

Jorge | Dt

Yields all possible pairs of rows from two tables also known

as the Cartesian product.

STORE [ AISLE [ SHELF |

P_CODE | P_DESCRIPT | PRICE

123456 | Flashiignt 526 PRODUCT 23 |w
123457 Lamp e 24 K
123458 Box Fan 10.99 25 |z
213345 | 9v battery 1.92

254467 100V bulb 147

311452 | Powerdril 34 99 yields

{2
s

P_CODE | P_DESCRIPT | PRICE | STORE | SHELF
& iFlashiight | = 526{23  fwv 5 B
1234556 | Flashiight 26| L. 5 5 T
123456  Flashlight > 2E Lz LorAe
123457 Lamp 155 £ GURSROY] £ ST
123357 |Lamp A5 a3 9
123457 | Lamp asi: 1z s
123458 Box Fan | 89 ¢ v B oo
123458 Box Fan | 3 i K &= 1
123458 BoxFan 89 [Z = |
213345 | Sv battery 8212 [ is )y
213345 Sv battery 82 (K 8-}
213345  Sv battery : prsasstae
311452  Powerdrill 88 2 5. SN 3= ol
3113852 | Powwerdrill 1 3499 24 e W el A
311452 |Powerdril | 349925 = qe- =
252467 100Wbulb 147123 v i5
254487  100WV bulk 1.47 24 Jas =3 J
254487 | 100v bulb 14725 |z = |
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5. SELECT

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

table that satisfy a given condition.

Original table

| P_CODE | P_DESCRIPT | PRICE |

|123455 Flashight | 526 SELECT ALL yields
|123457 |Lamp | 25185

{123458 | Box Fan | 1089

|213345 |Svbattery | 1.82]

[254467 100wWhbub | 147

1311452 | Povverdril 3483

SELECT only PRICE less than $2.00 yields

SELECT only P_CODE = 311452 yields

6. PROJECT
Yields all values for selected attributes. In other words

, PROJECT vyields a vertical subset of a table.

New table or list

P_CODE | P_DESCRIPT | PRICE |
Flashiight 526

123457 _|Lamp | 2545
123458 | Box Fan | 1088
213345 Sy haftery | 1.92]
254487 100Whulb | 147]
311452 [ Powerdril 3489

P_CODE | P_DESCRIPT | PRICE |

BEEE ovbstery | 192

254467 100Whulb | 147

P_CODE | P_DESCRIPT | PRICE |
SREE Powerdrill | 34183

Original table

P_CODE | P_DESCRIPT | PRICE |

123456
123457
123458
213345
254467

311452 |

Flashlight | 526
Lamp | 2515
{Box Fan | 10.99
| 9v battery | 1.92
A00Wbulb | 1.47
{Powerdrill | 34.99

e

PROJECT PRICE yields

| — _2515)
i 10359

PROJECT P_DESCRIPT and PRICE yields

PROJECT P_CODE and PRICE yields

>

7. JOIN

New table or list

FRcE ]

5 26)

1.92|
1.47]

3493

Box Fan 10 99
Qv battery | 192

123457 | 2515

123458 1099
213345 1.92
254467 | 1.47
311452 3492

Allows information to be combined from two or more tables,
their are several type of JOIN:
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-natural join links tables by selecting only the rows with

common values in their common attributes .It i
three- stage process:

a- PRODUCT

Table name: CUSTOMER

is the result of a

Table name: AGENT

b. SELECT on output of step a

CLUS_CODE | CUS_LNAME | CUS_ZIP | AGENT_CODE | AGENT_CODE | AGENT_PHONE
1132445  |vvatker 132145  |231 125 16152439887
1217782 | Adares 132145 {125 167 _|B153426778
1312243 Rekowski 34129 167 231 6152431124 |
1321242 |Rodrigusz 37134 125 333 'o041234245 |
1542311 | Smithson 137134 (421 R
1657399 [Vanloo (32145 3.?3! 2
CUS_CODE | CUS LMAME | CUS _ZIP [ CUSTOMER AGENT_CODE | AGENT AGENT CODE | AGENT_PHONE

Walker 132145 |23 e Lo e T 16152439837
1132445 [wvalker 32__1_.}5_,_ 1231 E = 1167 = =
1132445  vvalker 32145 231 e
11132445 T&Na!ker 32145 231 333 == |9041234445 |
1217762 [Adarss 32145 (125 = [125 = 6152433887 |
1217762  |Adares 32145  |125 1167 |6153426778 |
1217782 _ |Adares 32145 {125 = 1231 . 6152431124 |
1217782  Adares 32145 s = SEREE | 9041234445 |
1312243 ]Rakowsks 34123 167 285 ~ |p152a39887 |
1312243 | Rakowski 34128 187 =3 = S _ |B153426778 ¢
1312243 | Rakowski {34129 167 === < [8152431124 |
1312243 | Rakowski 34129 (167 1333 == £ D41234445 }
1321242 Rodriguez 137134 125 > a3 = _ |s152430887 |
1321242 {125 S v _|e153426778 |
1321242 13 125”7 il = = s TR W 6152431124 |
1321242 S T e T == 333 9041233445 |
1542311 137134 1421 2 i 3 5152439887 |
1542311 37134 ’431 gL |167 |e153426778 |
1542311 137134 1421 231 |8152431124 |

37134 a2 == 1333 _ |opa12334a5 |

32145 231 == 125 _ |Bis243s887 |

= e e L A |6153426778 |
1657398 o 32145 231 s 1231 B 6152431124 |
1657393 |Venioo  [32145 231 s I333 __ [o0e12344s5 |

CUS_CODE | CUS_LNAME | CUS_ZIP | CUSTOMER AGENT_CODE AGENT AGENT_CODE | AGENT_PHONE
| |Aderes 32145 (125 e 6152439887
1321242 | Rodriguez jamg 125 =t ) 5 b 5152439687
1312243 [Rekowski 34129 167 187 153426778
1132445 Waker 132145 123 o 2T = 16152431124
185738 Veoo  a2tas lzm  lam sisaatio
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c. APROJECT on the result of step b yield a single copy of each
attribute, thereby eliminating duplicate columns.

| SUS_CODE | CUS LNAME | CUS_ZIP | AGENT_CODE | AGENT_PHONE |
~ _ |Adares 32145 (125 615242533857
1321242  |Rodriguez 37134 (125 | 6152433887
{1312243  [Rakowsk 34120 (187 6153426778
1132445 |vvalker {32145 1239 5152431124
11657398 | Vanioo 132145 (231 15152431124

-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.
-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_LNAME | CUS_ZIP | AGENT_CODE | AGENT_PHONE |

|Adares 132145 125 6152439867
1321242  Rodriguez (37134 125 161524398857
1312243  Rekowski (34128 167 18153426778
1132445 | walker 32145 1231 6152431124
1857399 | Vanloo 132145 231 £152431124
1542311 [Smithson (37134 421 Fend

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 .

CUS CODE | CUS LWAME | CUS_ZIP [ AGENT_CODE | AGENT_PHONE |
' Adares 132145 125 5152439857
1321242  Rodriguer 37134 125 §152439857
1312233  Rakowsk 38128 1167 5153426778
1132445  walker 32145 231 5152431124
1657338 Vanioo 32145 231 5152431124
! 1333 190412344345
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8. DIVID
Table81is 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.

= DIVIDE

CODE yields LOC

00D EE >
[URE S}
0>

Q[0

Q000 I~ W



