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In this chapter, you will learn:

That the relational database model takes a logical
view of data

The relational model’s basic components are

relations implemented through tables in a
relational DBMS

* How relations are organized in tables composed
of rows (tuples) and columns (attributes)
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In this chapter, you will learn (continued):

About relational database operators, the data
dictionary, and the system catalog

* How data redundancy is handled in the relational
database model

Why indexing is important
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A Logical View of Data

 Relational model

— Enables programmer to view data logically rather than
physically

Table

— Has advantages of structural and data independence
— Resembles a file from conceptual point of view

— Easier to understand than its hierarchical and network
database predecessors
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What is a Relation?

The concept of a relation is modelled on a
mathematical construct

* |In mathematics,a relation is formally defined as:

Given a number of sets DI, D2, ..., Dn (which are not
necessarily distinct), R is a relation on these n sets,it is
a set of tuples each of which has its first element
from DI, second element form D2, and so on.
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Example of a Relation

* Assume we have two sets (n =2), one of student’s last
names (STU_LNAME) and one of the department codes
(DEPT_CODE) where they have enrolled.

STU _LNAME {Bowser, Smithson, Brewer, Robertson}
DEPT_CODE {BIOL, CIS, EDU}

* Then a relation can be defi ned over the sets
STU LNAME and DEPT_CODE as:

R = {(Bowser, BIOL), (Smithson, CIS),(Brewer, EDU),(Robertson,
EDU)}
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Tables and Relations

* Table: two-dimensional structure composed of
rows and columns

* Contains group of related entities = an entity set

— Terms entity set and table are often used
interchangeably
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Tables and Relations (continued)

Table also called a relation because the relational
model’s creator, Codd, used the term relation as
a synonym for table

Think of a table as a persistent relation:

— A relation whose contents can be permanently saved
for future use
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Properties of a Relation

1.1 NS Properties of a relation

1 A table is perceved as a two-dimensional structure composed of rows and columns.

2 Each table row (luple) represents a single entity occurrence within the entity set and must be distinct.
Duplicate rows are not allowed in a relation.

3 Each table column represents an aftribute, and each column has a distinct name.

4 Each cell or column/row interssction in a relation should contain only an atomic value - that is a single
data value. Multiple values are not allowed in the cells of a relation.

5 All values in a column must conform to the same data format. For example, f the attribute is assigned an
integer data format, all values in the column representing that attribute must be integers.

6 Each column has a specific range of values known as the attribute domain.
T The arder of the rows and columns is immatenal to the DBMS.

8 Each table must have an attribute or a combination of attributes that uniquely identifies each row.
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Example Relation
The relation LECTURER

Table name: LECTURER

103 DRE 158 G783 Ph.D.
10 DRE 102 5561 MA

105 KLR 229D SEE5 Ph.Db.
106 KLR 126 FE99 Ph.Cr.
110 ALK 180 32 Ph.Db.
114 KLR 211 4436 Ph.Cr.
155 ABK 201 4440 Ph.Db.

o U} The non-relational table COURSE

Table name: COURSE

ClS-220 Imtroduction to Microcomputing
Assembly Language Programming
Cl5-a20 Databas= Design and

Implementation

Introduction to Databases

Data Modelling: An Introducticn
QM -261 Intro. to Statistics

Statistical Applications

‘r-'#‘ il N T T LT Ml LT e T W e ooaE ¥
Database Systems: DeS|gn Implementatlon &Management International Edition, Rob, Coronel & Crockett

n.' X u-hih-




DATABASE SYSTEMS: Design Implementation and Management (Roy' COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

Attributes and Domains

 Each attribute is a named column within the
relational table and draws its values from a
domain.

* The domain of values for an attribute should
contain only atomic values and any one value
should not be divisible into components.

e No attributes with more than one value are
allowed.
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Degree and Cardinality

 Degree and cardinality are two important properties of
the relational model.

e A relation with N columns and N rows is said to be of
degree N and cardinality N.

* The degree of a relation is the number of its attributes
and the cardinality of a relation is the number of its tuples.

* The product of a relation’s degree and cardinality is the
number of attribute values it contains.
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Degree and Cardinality

3 211 I Degree and cardinality of the DEPARTMENT relation

Table name: DEPARTMENT

= ACCT Accounting KLA 211, Box 52 3118
Cardinalty = 4 —— ART Fine Arts BBG 185, Box 128 | 2278
—— BIOL Biology AAK 230, Box 415 | 4117
—— (IS Computer Info. Systems | KLR 333, Box 56 3245
Degres =
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Relational Schema

A relational schema is a textual representation
of the database tables, where each table is
described by its name followed by the list of its
attributes in parentheses.

* A relational schema R can be formally defined as

R={al, a2,..,an} where al...an are a set of
attributes belonging to the relation.
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Keys

e Consists of one or more attributes that
determine other attributes

* Primary key (PK) is an attribute (or a combination
of attributes) that uniquely identifies any given
entity (row)

* Key’s role is based on determination

— If you know the value of attribute A, you can look up
(determine) the value of attribute B
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Keys (continued)

1.1 NI Student classihcation

Less than 30 UG
30-58 UG2
E0-8d UG3
90 or mare PG
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Relational Database Keys

* Composite key
— Composed of more than one attribute

Key attribute
— Any attribute that is part of a key

* Superkey

— Any key that uniquely identifies each row

Candidate key

— A superkey without redundancies
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Keys (continued
 Nulls: 4 ( )

— No data entry
— Not permitted in primary key
— Should be avoided in other attributes
— Can represent
* An unknown attribute value

* A known, but missing, attribute value
* A “not applicable” condition

— Can create problems when functions such as COUNT,
AVERAGE, and SUM are used

— Can create logical problems when relational tables are
linked
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Keys (continued)

* Controlled redundancy:
— Makes the relational database work

— Tables within the database share common attributes
that enable the tables to be linked together

— Multiple occurrences of values in a table are not
redundant when they are required to make the
relationship work

— Redundancy exists only when there is unnecessary
duplication of attribute values

EULT L R St — S gR et T SRR i '
Database Systems: De3|gn Implementatlon &Management International Edition, Rob, Coronel & Crockett




DATABASE SYSTEMS: Design Implementation and Management (Roy' COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

Keys (continued)
BEEEEEY I An example of a simple relational database

Database name: Cho2 SaleCo
Table name: PRODUCT  Prmary key: PROD _CODE Foresign key: VEND _CODE

0o01278-AB Claw hammer E£10.23 23 232
1232100 Houselite chain saw, 168cm bar 150,09 4 235
QER-34256 Sledge hammer, 16kg. head E14.72 & 231
SRE-s5TUG Rat-tail fil= £2.36 15 232
22X 32450 Steel tape, 12m length €5.36 a8 235
limlke

230 Shelly K. Smithson 7326 555-1234

231 James Johnson 0181 123-4536

232 Annelisse Crystall T326 224-2134

233 Candice Wallace o113 342 B567

234 Arthur Jones o1an 123-3324

235 Henry Ortozo o8l 899-3425

Table name: VENDOR
Primary key: VEND CODE

Foreign key: none
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Keys (continued)

m The UML entiy relationship diagramfor the CHO3 SaleCo database

PRODUCT
VENDOR PROD CODE
VEND_CODE supples PROD_DESCRIPTION
VEND CONTACT PROD_PRICE
VEND AREACODE o+ PROD_ON HAND
VEND PHONE 1.1 " |VEND CODE

’*-:f'm - AR | W PR L

Database Systems: Design, Implementation, & Management, International Edition, Rob, Coronel & Crockett

T F .l' ‘ L e )
& : Rt T gl
by u' I e R o A -




DATABASE SYSTEMS: Design Implementation and Management (Roy' COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

Keys (continued)

* Foreign key (FK)
— An attribute whose values match primary key values in
the related table

» Referential integrity

— FK contains a value that refers to an existing valid tuple
(row) in another relation

Secondary key

— Key used strictly for data retrieval purposes
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Keys (continued)

[ Relational database keys

Key type Definltion

Superkey An attribute {or combination of attributes) that uniquely identifies each row in a table.

Candidate key A minimal superkey. A superkey that does not contain a subset of attributes that is tself
a superkey.

Primary key A candidate key selected to uniquely identify all other attnbute values in any given row.
Cannaot contain null entries.

Secondary key An attribute {or combination of attributes) used strictly for data retrival purposss.

Forelgn key An attribute {or combination of attributes) in one table whoss values must sither match
the primary key in another table ar be null
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Integrity Rules

TABLE 3.4 Integrity rules

Requirement All pnmary key entries are unique, and no part of a primary key may be null.

Purpose Each row will have a unique identity, and foreign key values can properly
reference primary key values.

Example Mo invoice can have a duplicate number, nor can it be null. In short, all invoices
are uniquely identified by their invoice number.

Referential Integrity Description

Requirement A foreign key may have either a null entry (as long as it is not a part of ts table's
primary key) or an entry that matches the primary key value in a table to which #
8 related. (Every non-null foreign key value must reference an existing primary
key value.)

Purpose It is possible for an attribute NOT to have a corresponding value, but it will be
impossible to have an invalid entry. The enforcement of the referential integrity
nile makes it impossible to delete a row in one table whose primary key has
mandatory, matching, foreign key values in another table.

Example A customer might not yet have an assigned sales representative (number), but it
will be impossible to have an invalid sales representative (number).
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Integrity Rules (continued)
An illustration of integrity rules

Databases name: CTho3d InsureCo
Table name: CUSTOMER
Primary key: CUS CODE
Foreign key: AGENT_CODE

100710 Ramas Blfred A o181 8442573 12-MarL0a 502

10044 Dunne Lecna K o161 8941238 23 May 06 501

10042 Smith Kathw W o181 8942285 05-Jan-0E S502

10013 CHonvwesho Paul F o181 8942180 20-Sep0s

100714 Criando Myron o181 2221672 04-Dac40E 501

10015 O'Brian Ay B o1& 4423381 20-8ug-408 503

10016 Brown James G o181 297-1228 01-Mar06 502

10047 Williams Geaorge o181 290-2556 23-Jun-0& 503

10042 Farnss Anne G 1061 322-7y185 OS-Mow-065 504

10019 Smith Olette K o181 297-3809 18-Fab-0G& 503

Table name: AGENT

Primary key: AGENT_CODE

Foreign key: none

501 Al o161 2221249 E1,371,008.45

502 Hahn o181 882-1244 €£3,923,932.59

503 Okon o181 123-5589 e2.444 244 52
# BLAWEE S AT e
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Integrity Rules (continued)

R A dummy variable value used as a flag

AGENT CODE AGENT AREACODE AGENT PHONE ~ AGENT LNAME  AGENT YTD SALES
-3 0000 (0000000 Nong €0.00

Chapter 5, Entity Relationship (ER) Modelling, discusses several ways in which nulls may be handled.
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The Data Dictionary and System Catalog

* Data dictionary

— Provides detailed accounting of all tables found within the
user/designer-created database

— Contains (at least) all the attribute names and characteristics for
each table in the system

— Contains metadata—data about data

— Sometimes described as “the database designer’s database”
because it records the design decisions about tables and their
structures
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A Sample Data Dictionary

TABLE 3.6 A sample data dictionary

CUSTOMER | CUS_CODE Cushomer CHARIS) s 10000 —232a8 ¥ P
CLUS LMAME groountcods WARCHARZ20) | Matsas 10— A FE AGEMT
CLIS_FMAME Cugtormer last VARCHARZZ0Y | Maeas i
CLS_IMITIAL rama CHARI) X
CLUS_REMEW _DATE Cugtormer first DATE doHmmIT- Yy
AGENT_CODE rama CHARE) et
Cugtormer Inftial
Cushomer
Insurancs
rargwal data
Agent coda
AGENT AGENT _CODE Agent coda CHARE £ i P
AGENT_AREAGODE Agant area coda | CHAR) et 0.00—9 59000 | Y
AGENT_PHOME Agent talaphore | CHAR14) SE-050 i
AGENT_LMAME rimbeEr WARCHARZ(Z0) | s ¥
AGENT ¥TD_SLS Agent 2zt nama | NUMBER(S,Z) 8 050, tee 20 A
Agant year-ho-
date sales
FK = Forsign by
PK = Frimary ksy
CHAR = Fheed characks lergth data (1 - 255 chareciors)
WARCHARZ =  ‘Warablo characker lergth daks (1 —4 000 characten)
HUKBER = HMumsnc dabz (MUMBER(D D | used o apectly numbsn with bvo decimal placss and up bo nine dglis, Indudng the decimal places. Some FOEMESs permil the usa ol @
MIOHEY or CURARENCY data fypa )
CAR LR AR | RSN L
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The Data Dictionary and System Catalog
(continued)

System catalog
— Contains metadata

— Detailed system data dictionary that describes all
objects within the database

— Terms “system catalog” and “data dictionary” are
often used interchangeably

— Can be queried just like any user/designer-created
table
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Relationships within the Relational Database

* |* relationship
— Relational modeling ideal

— Should be the norm in any relational database design

* I:l relationship

— Should be rare in any relational database design

e ** relationships
— Cannot be implemented as such in the relational model

— ** relationships can be changed into two |:* relationships
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The |:* Relationship

 Relational database norm

* Found in any database environment
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The |:* Relationship (continued)

3 ¢ The 1:* relationship between PAINTER and PAINTING

F‘le F‘Hir'ltﬂ ] PM“H'E
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The |:* Relationship (continued)

FIGURE 3.8 The implemented 1:* relationship between PAINTER and PAINTING

Database name: Chl2 Museum Table name: PAINTER
Prirmary key: PAINTER_NUM Foreign key: none
* 123 | Ross Geongette P
126 | hero | Julio |G
1338 Dawn Thunder 123 -
1339 Vanilla Roses To Nowhere | 123 -
1340 Tired Flounders 126
1341 Hasty Exit 123 -—
1342 Plastic Paradise 126

Table name: PAINTING
Primary Key: PAINTING_ NUM Foreign Key: PAINTER_NUM

ST TR | MECSANES |
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The |:* Relationship (continued)

3 5K The 1:* relationship between COURSE and CLASS

COURSE

fAS b

CLASS

1.1

Database Systems:
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The |:* Relationship (continued)

FIGURE 3.10 The implemented 1:* relationship between COURSE and CLASS

Database name: Cho2_TinylUniversity Table name: COURSE
Primary key: CRS_CODE Foreign key: none
ACCT-211 ACCT Accounting | 3
ACCT-212 ACCT Accounting Il 3
Cls-220 Cls Introduction to Microcom puting 3
Cl3-420 Cls Database Design and Implementation 4
QM-281 clIs Introduction to Statistics 3
OM-362 Cls Statistical Applications 4
Table name: CLASS
Primary key: CLASS CODE Foreign key: CRS CODE
10012 ACCT-211 1 MWF 8:00-8:50 a.m. BUS311 105
10013 ACCT-211 2 RWF 9:00-2:50 a.m. BUS200 105
10014 ACCT-211 3 TTh 2:30-3:45 p.m. BUSz252 342
10015 ACCT-212 1 RWF 10:00-10:50 a.m. BUS311 301
10016 ACCT-212 2 Th 6:00-8:40 p.m. BUS252 301
10017 Cls-220 1 RWF 9:00-2:50 a.m. KLR20D 228
10018 Cls-220 2 MWF 9:00-2:50 a.m. KLR211 114
100189 Cls-220 3 MWF 10:00-10:50 a.m. KLR209 228
10020 ClsS-420 1 W B:00-8:40 p.m. KLR209 162
10021 Qm-281 1 MWF 2:00-8:50 a.m. KLR200D 114
10022 QM-261 2 TTh 1:00-2:15 p.m. KLR200D 114
1 10023 QM-362 1 RWF 11:00-11:50 a.m. KLR200D 162
o '?‘ M‘ 10024 QM-362 2 TTh 2:30-3:45 p.m. KLR200D 162

Databa_s
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The |:l Relationship

* One entity can be related to only one other
entity, and vice versa

* Sometimes means that entity components were
not defined properly

* Could indicate that two entities actually belong in
the same table

* As rare as |:| relationships should be, certain
conditions absolutely require their use
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The |:1 Relationship (continued)

3 e1] NN The 1:1 relationship between LECTURER and DEPARTMENT

LEﬂTUH.EH. CREIrS b DEF.HHTHE"T

1.1 1.1
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The |:1 Relationship (continued)

Databass namea: ChiE_TimyUniversity Tablk nams=: LECTURER

Primary key: EMP_FHLUK Foreign key: DEPT _CODE

103 HIST DRE 156 BTR3 Ph.D.
104 EMNG DRE 102 s55E1 [ L
105 AICCT KLR 2200 =] == Ph.D.
108 MET/MGT KLR 126 efs i =] Ph.D.
1410 BICiL ALK 160 4= Ph.D.
1414 ACCT KLR 211 A40E Ph.D.
155 MATH ALk 201 A4.40 Ph.D.
160 EMNG DRE 102 2048 Ph.D.
162 s KLR 203E 29350 Ph.D.
191 MET/MEST KLR 4 02E 401& DBA
195 PEYCH ASK 20T 3550 Ph.D.
209 s KLR 333 3429 FPh.D.
228 s KLF S0 300D FPh.D.
207 MATH Sak 104 1145 FPh.D.
209 ECTMFIM KLR 224 2851 Ph.D.
a0 AIZCT KLR 244 4682 Ph.D.
235 EMNG DRE 208 20000 Ph.D.
242 S0 EBG 208 5514 Ph.D.
387 BICL SAK 230 === Ph.D.
401 HIST DRE 15& BT [ EN
425 ECTMFIM KLR 224 2851 MBS
435 ART EBG 185 2T Ph.D.

Tha 1:* DEFARTMENT employs LECTIURER reltonship is implamented through the placesment of the DEPT_
ZAODE forsign key imthe LECTURER tabls.

Th= 1:1 LECTURER chairs DEPARTMENT relticonship is implemented through the placemeant of the ERP_FMLUR
foreign key inthe DEPARTHERNT tabls.

Table narmes: DEPARTMENT

Database rorsign key: EMP_MUM
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The |:1 Relationship (continued)

ACCT Aooaunting BUE 114 KLR 211, Bax 52 3118
ART Fine Aris A&aCH 435 BEG 165, Box 128 | 217
BICL Biokagy AS3CH 207 AAK230, B 15 | 4117
Cl3 Computer Ffo. Sywtems | BUS 209 KLA 223, Bax36 [ 3Md5
ECONFIN | Evanomios/Finanas BUE 289 KLR 284, Bax 3 2|
ENG Enlish A&aCH 180 ORE 102, Bouw 222 | 1004
HIST Himtary AS3CH 103 DFE 136, Bouw 204 | 1867
MATH Mattematice A&aCH &7 AAK 134, B 422 | 4204
METMGT | MerkstiigManagament [ BLIS 108 KLR 128, Bax 36 3342
FEYCH Peyjchalagy ASaCH 135 ALK 23T Box 428 | 4110
S0C Sociobgy AS3CH At BEG 208, Box 131 | 2008
# BLATEE 0 POREENEEERY YRR
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The *:* Relationship

* Can be implemented by breaking it up to produce
a set of |:* relationships

* Can avoid problems inherent to *:* relationship
by creating a composite entity or bridge entity

“HRINRET R = YR | AL )
Database Systems: De3|gn Implementatlon &Management International Edition, Rob, Coronel & Crockett




DATABASE SYSTEMS: Design Implementation and Management (Roy', COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

The ** Relationship (continued)

The *:* rel ation ship betwesn STUDENT and (LASS

STUDENT has » CLASS

.:’I..I - AR | W PR L
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The *:* Relationship (continued)

|
1.A3 N Sample student enrolment data
Student's Last Name Selacted Classes ‘

Bowser Accounting 1, ACCT-211, codle 10014
Intro to Microcomputing, C15-220, code 10018
Intro to Statlstics, QM-261, code 10021

smithson Accounting 1, ACCT-211, code 10014
Intro to Microcomputing, CIS-220, code 10018

Intro to Statistics, QM-261, code 10021

’-F-,:i!n“-l'n' - TN W YRS
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The ** Relationship (continued)
The *:* relationship between STUDENT and CLASS]

Database name: Ch03_CollegeTry Table name: STUDENT

Primary key: STU _NUM Foreign key: none
321452 Bowser 10014
321452 Bowser 10018
321452 Bowser 10021
324257 Smithson 10014
324257 Smithson 10018
324257 Smithson 10021

Table name: CLASS

Primary Key: CLASS CODE Foreign Key: STU_MNUM
10014 321452 | ACCT-211 3 TTh 2:30-3:45 p.m. BUS252 342
10014 324257 | ACCT-211 3 TTh 2:30-3:45 p.m. BUS252 342
10018 321452 | CIs-220 2 MWF 9:00-9:50 a.m. KLRZ211 114
10018 324257 | CIs-220 2 MWF 9:00-9:50 a.m. KLRZ211 114
10021 321452 | OM-261 1 MWF 8:00-8:50 a.m. KLR200 114
10021 324257 | QM-261 1 MWF 8:00-8:50 a.m. KLR200 114
L |
'y LJCU.CUJC{OC \JyoLCIIIQ. IJCQIUII, IIIIPICIIICIILC{LIUII, oc ivial IGyCIIICIIL, fmnciliiauviial LuiLivi I, 1Z\wy, wUlUIITI L vivunoul
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The *:* Relationship (continued)

* Implementation of a composite entity
* Yields required *:* to |:* conversion

* Composite entity table must contain at least the
primary keys of original tables

* Linking table contains multiple occurrences of the
foreign key values

* Additional attributes may be assigned as needed

AR TR SN | :
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The ** Relationship (continued)
m Comverting the *:* relationship into two 1:* relationships

Databass name: Chi3_ CollegeTry2 Table name: STUDEMNT

Primary key: STU_NUM Forzign key: none
321452 ‘ Bowser
324257 | Smithson

Tabkle name: EMROL
Primary key: CLASS CODE+STU_MUM
Forsign keys: CLASS CODE, STU _MNUM

1 » CENGAGE Learning

10014 321452 c

10014 324257 B

10018 321452 A

10018 324257 =

1 002 321452 c

10021 324257 c
Table name: CLASS
Primary key: CLASS CODE For=ign key: CRS CODE
10014 ACCT-211 3 TTh 2:20-3:45 p.m. BLIS252 342
10018 Cls-220 2 MWF 2:00-2:50 a.m. KLR211 114
10021 QM-261 1 MWF 8:00-8:50 a.m. KLR20D 114
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The ** Relationship (continued)

2 213k S A Changing the *:* relationship to two 1:* relationships

STUDENT has b CLASS
Ly K
STUDENT reqisters b ENROLL shows _in b CLASS
1.1 1 iy 1.1

Database Systems: Design, Implementation, & Management, International Edition, Rob, Coronel & Crockett

A" F3 o s 3 TP o
B e e |




DATABASE SYSTEMS: Design Implementation and Management (Roy' COURSE TECHNOLOGY
Coronel & Crockett 9781844807321) 1% CENGAGE Learning’

The ** Relationship (continued)

FEl S VAN The expanded entity relationship model

COURSE

1.1
hiag e

STUDENT registars w ENROL shows_in » CLASS

1.1 1.* = I

‘*'-{i‘..-la - AR | W PR L
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Data Redundancy Revisited

* Data redundancy leads to data anomalies

— Such 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

"R S gl YR | AL 3
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Data Redundancy Revisited (continued)

FIGURE 3.18 A small invoicing system

Database name: Cho3 SaleCo Table name: CUSTOMER
Primary key: CUS CODE Foreign key: none
10070 Ramas Alfred A o181 244 2573
10011 Dunne Leona K o161 8O4-1238
100712 Smith Kathy W o181 204 2285
10013 Oovwes b Paul F o181 2094 2780
10014 Odando Myron o181 2221872
10015 O'Brian Ay B o1& 4423381
10018 Brown James G o181 f[oT-1228
10017 William s George o181 290-2555
10018 Farriss Anne G o181 [382-7185
10019 Smith Oilette K o1&1 2973509
Table name: INWOICE
Primary key: INV_MNUMBER Foreign key: CUS_CODE

1001 10014 0&8-Mar-07

1002 10011 08-Mar-07

1003 10012 0&8-Mar-07

1004 10011 oo Mar-07
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Data Redundancy Revisited (continued)

Table name: LINE
Pramary key: INV_NUMBER + LINE_MNUMEER
Forgign key: INV_NUMEBER, PROD_CODE

1001 1 123-21UUY 1 E150.09
1001 2 SRE&sTUG 3 2,35
1002 1 QER-34258 2 14,72
10032 1 L2E¥ 32450 1 £5.36
1003 2 SRE&sTUG 1 E£2.35
1003 3 001 278-AB 1 €10.23
1004 1 001278-AB 1 £10.23
1004 2 SRE-&sTUG 2 E£2.36
Takle name: PRODUCT

Primary key: PROD_CODE

Forzign key: none

001278-AB Claw hammer €10.23 23 232
123-210UUY Houselite chain saw, 16-cm bar E160.09 4 235

QER-34256 Sledge hammer, 16-kg head €14.72 6 231

SRE-B5TUG Rat-tail file £2.36 15 232

Z8X (32450 Steel tape, 12-m length £5.36 a 235

AT TR | MECPANES |
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Data Redundancy Revisited (continued)

m The Class ERD for the invoicing system

CUSTOMER
CUS_CODE INVOICE
gﬁg’:ﬁ:& receives b INV_NUMBER |
- CUS_CODE
CUS_IMITIAL INV DATE
CUS_AREACODE | 1.1 0.* =
CLUS_PHOME
1.1
consiats aof v
1.*
LINE PRODUCT
INY_MLIMBER 0.* 11 PROD_CODE
LINE_MUMBER © 4 appears on ¢ PROD_DESCRIPT
FROD_CODE FROD_PRICE
LINE_UINITS PROD_ON_HAMD
LINE_PRICE VEND_CODE

"-?!m - AR | W PR L
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Indexes

Arrangement used to logically access rows in a table

Index key
— Index’s reference point

— Points to data location identified by the key

Unique index

— Index in which the index key can have only one pointer
value (row) associated with it

Each index is associated with only one table

“ah N R : YR | N )
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Indexes (continued)

M Components of an index

Pointers to the PAINTING table
PAINTER _NUM (index key)

hg!m PR | WL YR
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Codd’s Relational Database Rules

* In 1985, Codd published a list of 12 rules to
define a relational database system

The reason was the concern that many vendors
were marketing products as “relational” even
though those products did not meet minimum
relational standards

EULT L R St — S gR et T SRR i '
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Codd’s Relational Database Rules (Continued)

TABLE 3.8 Dr. Codd’s 12 relational database rules
Rl Rula Mama Deacription

1

Informaticon

Al irformaton in & relaticnal detabess must b= logically repesanted as
column valuss in ross within tablkes,

2

Guaramteed Accass

Every walue ina tabks B guarantsed] 1o b accessil{des through a
combination of table name, primany ey value snd column names.

Syeilematic Treatmsant of
Mulles

Mulls must be reppresaentsd and Teated in a systematic ey,
ncdependant of data type.

Crhymarmic Dn-Line Catalogus
Based «on the RAslaticnal
FAod=l

The mestadata rmust bs stored and menaged as ordinanyg dats, that s, in
tables within the detabasse. Such data rmust e avalable to authorizeod
=, using the standard cdetabase relatonsl languegs.

Comprehensive Data
Sublanguags

Tha relaticnal databess mey supEort mamy languages, Howessesr it rmust
auppart ons wall-defined declarative languags with eupport for data
clefniticn, wiesw definon, data mranipulaticn (imeractive and by
prosgranm), integrity cornstraints, asuthorization arnd trarsaction
managemsnt (begin, commit and rollack) .

View Lpdating

Ay wienw that i= theoretically updatalde muet b= updatabls through the
eI

High-Lewvel Inssar, Updats
and Dealste

Tha database must support sstHavel insens, uecdates and dedetes,

Phy=ical Data
Indep=sndencs

Application programa and ad hoc faciliies are kegically unaffectad whan
phiysical acssas mmethocks or storage stnacturss as changsd.

Legical Data Indepeandance

ApRlication programs and ad hoc faciliies are kkgically unaffectad wwhan
cheanges are mads b the mble stucthures that pressres the cignal talkds
waluss (changing order of cobimn crinserting columns).

10

Imtegrity Independance

Al relaticnal intsgrity constraints most b defmable in the relaticnal
Enguags and store< in the eystam catsdoq, not at the application lewvsd.

11

Cistributicn Independence

Thea and usara ard application programs as unawars and uneffectsd
by the data lecation (distributed vw=. local detabases).

12

Monsubwareiocn

I the systen supports kveadavel acosess b the data, thars must not bs a
way b bypass the integrity rules of the datelassa,

Rule Taros

e e T . e, B

All precading rules are basad on the notion that in order for a databass
1o b= coreickerad relaticnal, i1 must uess ke relational feciliies exclisivaby
1o mansgs the detalzass.
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Summary
* Relations are basic building blocks of a relational database.
* Keys are central to the use of relational tables

* Keys define functional dependencies
— Superkey
— Candidate key
— Primary key
— Secondary key
— Foreign key

B | NP e |
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Summary (continued)

* Each table row must have a primary key which uniquely
identifies all attributes

* Tables can be linked by common attributes. Thus, the primary
key of one table can appear as the foreign key in another table
to which it is linked

* Good design begins by identifying appropriate entities and
attributes and the relationships among the entities. Those
relationships (1:1, 1, and *:*) can be represented using ERDs.

"R S gl YR | AL 3
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