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INTEGRITY RULES

Relational database integrity rules are very important to good database
design. Many 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(number).as in figure below:

I'.{ble name: CUSTOMER Database name: Cho3_InsureCo
Primary key: CUS_CODE il
Foreign key: AGENT_CODE

CUIE COOE || U5 LNANE | EUS FNAME | CUS INTIAL | CUE_ARFACODE | CUS, PHONE | GUS_INSURE_TYPE | GUS INSLIRE AMT | E0S_RENEW_DATE [ AGENT CO0E |
Ramas Alfred A 018 Bad.287% 1 e | 3 100000 DOApr2008 . 8072

10011 Dunne Leona K A 004.1238 " 50,00 165«00n 2000 am
10012 Sinth Knthyy W 618 994.2205 83 180 00 [ (AN
10013 Dlowseh) Paul f B8 B04.2180 13} 200 00 502
1001 4| Orlendo Myran B14 2221672 ™ 100 00 a0t
10015 O'Tnan Amy 2] 713 442300 T2 B850 00 ) 503
10016 | Birowwn Jame v} ik 2071228 1 120,00 26-Mar - 2000 602
10017 yWillama Georgm 818 290.2446 =1 250 00 17 ul. 2008 500
10018 Parriss Anne ) 719 362-7168 2 100.00 03.00¢. 2000 s01
10019 Smahy et K B16 2970806 7 800 00 | d-Mur - 20069 503

Table name: AGENT

Primary key: AGENT_CODE

Foreign key: none

AGENT_CCOE | AGENT_AREACOOE | AGENT_PHONE | AGENT LNAME | AGENT_YTD LS |

S01, 713 220-1248 Alby 132738.78
502/616 B82-1244 Hahry 138967 38
503 616 123.56680 Okorn 127083 45

To avoid nulls, some designers use special codes, known as flags, to
indicate the absence of some value.
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THE DATA DICTIONARY AND THE SYSTEM CATALOG

Data dictionary provides a detailed description of all tables found within
the user/designer-created database. It contains the attribute names and
characteristics for each table in the system. In short it contains metadata
As in table below

System catalog contains metadata .the system catalog can be described as
detailed system data dictionary that describes all objects within the
database, including data about table name, the table's creator and creation
date, the number of columns in each table, the data type corresponding to
each column, index filenames, index creators, authorized users, and access
privileges. Current relational database software generally provides only a
system catalog, from which the designer's data dictionary information may
be derived.

In effect, the system catalog automatically produces database
documentation. As new tables are added to the database, that
documentation also allows the RDBMS to check for and eliminate
homonyms and synonyms.

Homonyms indicate the use of the same attribute name to label different
attributes. For example, you might use C-NAME to label a customer name
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attribute in a CUSTOMER table and also use C-NAME to label a
consultant name attribute in a CONSULTANT table.

Synonym is the opposite of homonym and indicates the use of different
names to describe the same attribute.

RELATIONSHIPS WITHIN THE RELATIONAL DATABASE

1- THE 1:M RELATIONSHIP
It is the relational database norm

paints : J -

Table name: PAINTER

Primary keys PAINTER_NUM Database name: Cho3_Museum
Fareign key: none

PAINTER _NUM | PAINTER_LNAME | PANTER _FNAME | PAINTER_INITIAL |

— 23 RO Gaorgette P

126 Nero Julie (]

Table name: PAINTING
Primary key: PAINTING NUM
Foreign key: PAINTER_NUM

PAINTING, NUM | PAINTING _TITLE | PAINTER_NUM |
1338 Dawn Thunder 12 ) pe—
1336 Vanils Roses To Nowhers 1 ;'3_
1340 Tired Flounder s 136
1341 Hasty Bxit e — — 4
1342 Plastic Parocdise 126

- ..
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Table name: COLRNE
Primary koyr CRS CODE
Forelgn keyr none

L R PR RCRIFTION | ERE eI

ACE T | ACCT | A akirting | )
.4.\-- Cr.212 ‘Al o) | Acaourting [ a
Cis- 220 1' o[ rdro. 1o MG amomputing | q
CI% 430 cim B ' .
T 1 Comtabrane Dmwigr sovel mplame it stion “
- 20 ire 1o Stetintion ‘ 8]
QM. an | G LSttt s Apapiic mtiorns I “a

Table name: CLASS
Primary keyi CLASS CODE
Foreign key CRS_CODE

kL SOE [ G _ABCTION | ELAES Ml t:\.axm‘r‘%
0 ACCT. 211 | VA 0 008 50w m (VRN
1001 2 ACET. 3 lz : s 298]
I A | MV 8. 00.6 850 & m Bs200 X 108
[ACeT a1 ) [ TTH 2302 48 5 my LG 202
10016 ACC 312 |1 : | | 201
19019 S : [ MV 10001080 8 m | BUsa Y w0 |
ey ;?.\;l_lt_.d';' |8 TH B 0040 pm ‘m.m;m‘: ] a0
SIS 220 " MYV G000 80 mm | KLR2OW 2
10018 CIg-230 ¥ 3 { i
' v 220 | IOV O D08 B0 - m | L2 Y
10019 CI 220 ) { | g
1008 <in- 230 E MV 100010080 & m |16 200 230/
jRage I G20 ' ) e 200 | 102
10041 ML 201 [ VM 0 G000 800 ML } 114/
0. QM- 201 [2 111 1,00.216 pm [mn 001 [ !
10023 GM-I62 1 z } P
19948 g [MYW 11,0011 60 8 m, |1<LR200 ‘ 102
ML ) [TTh 2309 46 pm L N200 | 102

2- THE 1:1 RELATIONSHIP
In this relationship ,one entity can be related to only one other entity,
and vice versa. It should be rare in any relational database design.
m-&zn&‘

T

-lmw-

Table name: PROFESSOR Database name: Chos_TinyCall
Primary keyr EMP_NUM

Forelgn key: DEPT_CODF
v | BT >
YO HISET [RRCRED 6763 G
104 | Ency e 102 LELT] s
108 ACCT LR 2200 |oenn "o
108 | MICTMGT LI 1A | 2a00 Ph.O
110 PIoL. A1 BO ana h o
114l AccT ML 211 4438 P,
155 MATH AN 201 ada0 P
160] ENG DR 102 apan PR
102| cis LR 2056 2360 h
1671 MIKT MG LKL A0Em aute [REEFS
195 | PEYVCR L AAK 207 3660 h o
206, Ci5 (LR EE] EREL P 0
220 | Cis LR 300 2000 'm-a (5]
297 | MATH A 1894 1148 PhD
298 | HCony N WL 284 2061 [P B
301 | acar LR 244 LR | Ph O
296 BNG DRE 208 2000 Ph&
342| SOC BB 200 6414 [RR=H
07 Mo, AR A0 BE6S Ph 0,
40 | HIST CHRE 1 66 nyeas A
A28 | mCON N Lk 2B4 2851 Mea,
496 | ART DG 1o |22rs [Ph
The 1M DEPARTMENT employs PROFESSOR relati hip s 1 tod through
the placement of the DEPT_CODE foreign key In the PROVESSOR table,

The 111 I'ROI‘I;:‘K)R chairs ”l‘)lﬂ.\RTMINT ﬂ;l‘.l‘lonlhlp
In implemented through the placement of the
;’::::.‘.",,'m. %::@:23':;’ EMP. UM forelgn Koy In the DEPARTMENT tabie.

Forelgn key: EMP_NUM

= =
AT A COUrTING (IS 114 IKLIR 211, Box 62 |

ART Fine Arts ASEC) l 406 BBG 108, PDax 128 | 2278

o Blology | AMBECH WE7 | MK 2I0, Box 416 4117

CIs Compter infa. Systems | BUS | 200 KL 230, Box 40 | w248

BCOMMIN Eaonomics Finence s | 200 KL 284, Box 63 a1 36

BN Hrghsh AR | 160 | DRE 102, Box 223 1004

T History ABTC) | 103 DRE 1866, Box 204 aay

MATH Muthwrmistic s ASSC) | ZR7 [ AAK 194, Bax 423 4234 |
MICTMMOST [ MarkstingManagemert | BL/% 106 KL 126, Box 66 | 3942 |
PERYCH 'P.ychninnv lAassCl ' 196, AAK 297, Dox 438 4110 |
HOC | Soviology | MaBC H42| BBO 208, Box 192 |

3- THE M:N RELATIONSHIP
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A many-to-many relationship is not supported directly in the relational
environment. However, this relationship can be implemented by
creating anew entity in 1: M relationships with the original entities.

| ‘ ]

Table name: STUDENT L
Primary key: STU_NUM Database name; Chod Colley
Foreign key: none

BT MU [ R CRAME [ ELASE _EGon |
A1 AB2 | Bovyem 10014
A21 462 | Bavae) | 10016
A2VUEZD Bavy e 1002
AAANGT Emrnsor [ 10014
NRAQEYT Amitheon (10018
324267 | Smithean 10021

Table name: CLASS

Primary keyt CLASS CODE

Forelgn key: STL_NUM LRI

[[EUASE EO0E [ STU UM | CRE_CODE | CLASE SECTION | CLASS_TIME | CLASE ROOM | PRoF_NUM |
1001 4 DIV AR | ACCT 21 1 TTHh 2 30048 pm, | BUSAA2 302

3

10014 324267 AZGT. 211 3 TTHh 220-346 pm. | BLISIAD A4 2
100198 2V AA0 | CIN-220 2 | MV G 008 B0 &, WL | 1 14'
10018 | 24287 | CIS.220 (2 [ MK @000 850 o m | IKLIRE Y 114
10021 N2 A6 GM- 281 1 WV B 000 50 @ m . | IKLR0D 114
| DO 1 V24267 | M- 261 (1 MVVIT 8O0 S50 0 m | KL R200 114

- The tables create many redundancies.
- Given this structure ,the relational operations become very complex.
This problem can easily be avoided by creating a composite entity

also referred to as a bridge entity or an associative entity.

Table name: STUDENT

Primary key: STU_NUM Datab. 2
Slesrbbiod b ase name: Cho3_CollegeTry2

[ STU_NUM | STU_LNAME |
| N 452’ Boawser
324257  Smithson

Table name: ENROLL
Primary key: CLASS_CODE + STU_NUM
Foreign key: CLASS_CODE, STU_NUM

CLASS_COCE | STU_NUM [ ENROLL_GRADE |

10014 321452/ C
10014 | 324057(B
10018 321452 A
10018 324257/ B
10021 | 321a82/C
10021 324267 C

Table name: CLASS
Primary key: CLASS CODE
Foreign key: CRS_CODE

CLASS_CODE | CRS_CODE | CLASS_SECTION | CLASS_TIME

| CLASS_ROOM [ PROF_NUM |

10014 ACCT-211 |3 TTh230.345 pm | BUS252 342
10018 [cis-220° |2 |MAF 8:00-6:50 am | KLR211 ' 114
10021 OM-261 1 | ’

MWF 8:00-8:50 a.m, | KLR200 | 114]
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STULPHONE PROPF_NUM
PROF_NUM »

Redundancy exists when the same data are stored unnecessarily at
different places.
Data redundancy leads to data anomalies
— Can destroy the effectiveness of the database
* Foreign keys
— Control data redundancies by using common
attributes shared by tables
— Crucial to exercising data redundancy control
* Sometimes, data redundancy is necessary
Data inconsistency: different and conflicting versions of same data
occur at different places.
Data anomaly abnormalities when all of the required changes in the
redundant data are not made successfully.
- Update anomalies
- Insertion anomalies
- Deletion anomalies
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LINE_PRICE and PROD _ PRICE are redundant LINE_ NUMBER |n
LINE table is redundant .



