DATABASE DESIGN

Files versus Database

There ae two approaches to the storage of datain a
computer system

— Store the data in individual files each unique to a
particular application

— Storage of data in a computer-based system involves
building a database

A fileisa olledion d similar records.
— Customer file, order file and product file

A databaseisa @lledion d interrelated fil es (meaning
that recordsin orefile ae physicdly related to records
in ancther file).




» Harder to adapt to sharing acdossapplicaions
» Harder to adapt to new requirements

* Nedl to dupicate dtributesin several fil es.

» Somewhat slower performance

» Higher development costs
» Greder data vulnerability




A tableistherelational database equivalent of afile.
*A tableis anamed, two-dimentional arrays of data.

» Each table consists of a sé of named columns.

» Eadh row of atable correponds to arecord that contains data

Example

Customer
Customer_id Name Salesperson Region
8038 Anderson Smith  South
9167 Hobbs Hicks  West
7927 Tucker Smith  South

Properties of Table

« Each table in a database has a unique name.

» Eadch row isunique; notwo rowsin atable are identicd

» Eadh attribute (column) within a table has a unique name.
*» The sequence of columns (l€eft to right) isinsignificant.

* The sequence of rows (top to bottom) isinsignificant.




Properties of Table
 Each table in a database has aunique name.

* Example

Operation

(Operation Code,
Operation Name,
Procedure Group)

Operation
(Hospital Number*,

Drug

(Drug Short Name*,
Method d
Administration*,
Size of dose*, Unit
of Measure*,
Hospital Number*,

Operation Number*,
Number of Doses)

operation Number,

Operation code,

Surgeon Number) Drug
(Drug Short Name,
Drug Name,
Manufadurer)

Properties of Table
» Eadh row isunique; notwo rows in atable are identical.

» Example
Emp-Id Name Salary Course title
100 Simpson 48,000 C++
100 Simpson 48,000 C++ j ><
100 Simpson 48,000 Unix
140 Susan 42,000
140 Susan 42,000 DBM S
140 Susan 42,000 DBMS :I X
140 Susan 42,000 DBMS




Properties of Table
 Eadh attribute (column) within a table has aunique name.

» Example
Drug
Operation (Drug Short Name?, .
(rmqmaﬂw*, Method d Hospital
operation Number, Administration*, (Hospital Number,
Operation code, Size of dose*, Unit Hospital Name,
Surgeon Number, of Measure?, Hospital Category,
operation Number) Hospital Number*, Contadt Person,
Operation Number*, Hospital Name)
Number of Doses,
Hospital Number)

X X X

A field is the physical implementation of a data
attribute. They are the smallest unit of
meaningful data.

— A primary key is a field whose values
identify one and only one record in a file.

— Aforeign key is a pointer to a record in a
different file (A foreign key is an attribute or
combination of attributes that is the primary
key of another entity)

A record is acollection d fields aranged ina A Field

predefined format. /

Customer_id=""Name Salesperson Region

Arecord ——go3s Anderson Smith__South
9167 Hobhs Hicks West
7927 Tucker Smith  South
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) 901 Science Master 101
Curriculum 902 Math Master 102
903 IT Master 101
904 IS Master 101
Physics Master 1




* Key integrity
* Domain integrity
* Referential integrity
A referential integrity error exists when aforeign key

value in one table has no matching primary key value
in the related table.

Customer| customer-id Customer_Name Customer_Address
100 Simpson Cittalyb
140 Susan Melbourne
— Peter Brisbane
Order Order-Id Order_Name Customer_id*
el T01 Goods 200><
102 Sweds 100
103 Fruit 140

* An entity is something about which we want to store
data.
Examples Student, University, Book, houseetc

* An attribute is adescriptive property or characteristic of an entity.
Examples Student name, student address student GPA.

* A relationship is anatural business assciation that exists between
one or more atities Relationships ae important to identify and
descibe becausethey are the logical link between businessfunctions.
They can be interpreted in bah diredions between multiple entities

Example:
Surgeon & Operation




» To fadlitate database design.

» To fadlitate ommunication between the database
desgner and the end ws€.

» To enable the databasededggner to display the overall
database view of the enterprise

* Operation (Operation Number, Operation code, Surgeon Number*)
 Surgeon (Surgeon Number, Surgeon Spedalty)
The format of the a&ove tablesdoesnat encourage aquick
appredation of the main concepts and rules For example,
ead operation can be performed by only one surgeonis
not immediately apparent.

Surgeon & Operation

Cardinality Minimum Maximum Graphic

Morethan one | Greder than 1 | Greder than 1

Interpretation | Instances Instances Notation
Exactly one |1 1 —

—+ il
Zero or one 0 1 —o
Oneor more |1 Many E |
Zero,oreor |0 Many —oB
more

—al




Draw the following relationships:

*Ead department must have one head
*Each head must have one department

Oneto one
Department

*A Surgeon could be assciated with zero, ore or more operations
*Each operation must be assciated with only one Surgeon

Surgeon] "= Operation|

*Eadch employeecan be awarded zero, ore or more qualifications
sEach qualification can be avarded to zero, ane or more anployees

Many to Many -
Employeep & Qualification

Entity relation diagram
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» Simplest solution involves
— creating a table for each entity type
» Each entity becomes a table
* The entity name becomes the table name
» Each attribute becomes a column

» The identifier becomes the primary key
Example

Hospital
(Hospital Number, Name,
Category, Address

Hospital (Hospital _number, Name, Category, Addresg

Customer Customer (Customer_id, Name, Addresg
Customer _id Customer_id | Name Address
Name
Address

Student

Student (Student_id, Name, address email)
Student_id Studentid | Name | addres email
name =
address
email
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A business' s data ar chitectur e defines how that
businesswill develop and use fil es and databases to store
all of the organization’s data; the file and database
technology to be used; and the alministrative structure
set up to manage the data resource,

Datais dored in some combination of:
— Conventional files

— Operational databases (also called transactional
databases)

— Data warehouses
» To support data mining

— Personal databases
— Work group databases
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Users and
Programmers

o

Users and
Programmers

o

Users and
Programmers

End-User
Work Group|

A data administrator isresponsible for the data
planning, definition, architedure, and management.

One or more database administrators are resporsible
for the database tednology, database design and
construction, seaurity, badkup and recovery, and
performancetuning.
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A database management system (DBMYS) is
spedalized software that is used to crede, access

control, and manage the database. The core of the DBMS
Isadatabase engine.

— A data definition language (DDL) is that part of the
engine used to physically define tables, fields, and
structural relationships.

— A data manipulation language (DML) is that part of the
engine used to create, read, update, and delete
records in the database, and navigate between
different files (tables) in the database.

Systems Analysts
and |
Database Designers

N N n

Application
Programmers
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Relational databases implement stored datain a series
of two-dimensional tables that are “related” to ore
another viaforeign keys.

— The physical data model is called a schema.

— The DDL and DML for a relational database is called
SQL (Structured Query Language).

— Triggers are programs embedded within a table that
are automatically invoked by updates to another table.

— Stored procedures are programs embedded within a
table that can be called from an application program.

Normalization is the processof simplifying the
relationship between data dementsin arecord.

The purpose of normalizaion isto produce a
stable set of relations.

To achieve adesign that ishighly flexible.
To increase the quality of database design.
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* Anlogicd entity (or physicd table) isin first normal
form if there ae no attributes (fields) that can have
more than ore value for asingle instance (record).

* Anlogicd entity (or physicd table) isin second
normal form if it isarealy in first normal form and if
the values of al nonprimary key attributes are
dependent onthe full primary key.

* Anlogicd entity (or physicd table) isin third normal
formif it isarealy in secondnormal form andif the
values of al nonprimary key attributes are not
dependent on aher nonprimary key attributes .

Usually four steps giving rise to | UNNORMALISED ENTITY |
— First Normal Form (1NF)
— Second Normal Form (2NF) ( remove repeating groups ) stepl

Third Normal Form (3NF)
Boyce-Codd Normal Form  (BCNF)
— Fourth Normal Form (4NF) C remove partial dependencies ) step2

At each step we consider relationships
between the functional dependencies of
a relation’s attributes

Normalisation is a:
— framework | 3rd NORMAL FORM / Boyce-Codd Normal Forml
— series of tests

| 1st NORMAL FORM |

| 2nd NORMAL FORM |

( remove transitive dependencies )step3

( remove multi-dependencies )step4

| 4th NORMAL FORM |




» A database shoud provide for efficient storage,
updete, and retrieval of data.

» A database shoud be reli able—the stored data should
have high integrity and promote user trust in that data.

» A database shoud be alaptable and scdableto new
and urforeseen requirements and appli cations.

An entity relationship diagram isthe logicd model of
the data requirements.
— Chapter 7

A database schema isthe physicd model or blueprint of
the planned implementation d the logical model.
— Also called a physical data model
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Sample Physical Data Types

Physical Data Type
Microsoft Access

Physical Data Type
Microsoft SQL Server

Physicall Data Type
Oracle

TEXT

CHAR (size) or
character (size)

CHAR (size)

TEXT

VARCHAR (max size) or
character varying (max
size)

VARCHAR (max size)

MEMO TEXT LONG VARCHAR or
LONG VARCHAR2
NUMBER INT (size) or INTEGER (size) or
integer or NUMBER (size)
smallinteger or
tinuinteger

NUMER

DECIMAL (size, decimal
places) or

NUMERIC (size, decimal
places)

DECIMAL (size, decimal
places) or
NUMERIC (size, decimal
places) or
NUMBER

Sample Physical Data Types (concluded)

Physical Data Type
Microsoft Access

Physical Data Type
Microsoft SQL Server

Physicall Data Type
Oracle

CURRENCY

MONEY

see decimal number

DATE/TIME

DATETIME or
SMALLDATETIME
Depending on precision
needed

DATE

not supported TIMESTAMP not supported

YES/NO BIT use CHAR(1) and set a
yes or no domain

OLE OBJECT IMAGE LONGRAW

HYPERLINK VARBINARY RAW

NO YES YES
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1. Review the logicd data model.

2. Crede atable for ead entity.

3. Credefieldsfor eadh attribute.

4. Crede an index for ead primary and secondary key.
5. Designate foreign keys for relationships.

6. Define data types, sizes, null settings, domains, and
defaults for ead attribute.

7. Crede or combine tables to implement supertype/
subtype structures.

8. Evaluate and spedfy referential integrity constraints.
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