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Chapter Outline
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e Basics of Data Arrangement and Access
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Learning Objectives )
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e Discuss traditional data file organizatiqn and its problems.
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e Explain how a database approach overcomes the problems

associated with the traditional file'environment.
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e Describe the three most.common data models.
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TG3.1 BASICS OF DATA ARRANGEMENT AND ACCESS
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e The Data Hierarchy: A bit (binary digit) represents the smallest
unit of data a computer can process (a 0 or a 1); a byte, represents a
single character, which can be a letter, a number, or a symbol.
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e Field: A logical grouping of characters into a word, a small group
of words, or a complete number. o
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e Record: A logical grouping of related fields. Y
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e File: A logical grouping of related records. -
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e Database: A logical grouping of related files.
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e Entity: A person, place, thing, or event about which information is
maintained in a record. )
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o Attribute: Each characteristic.or quality describing a particular.
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e Primary key: The identifier field that uniquely identifies a record.
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e Secondary key: An identifier field that has some identifying
information, but typically does not identify the file with complete

accuracy.
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TG3.2 THE TRADITIONAL FILE ENVIRONMENT
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e A data file is a collection of logically related records. In the
traditional file management environment, each application has a
specific data file related to it, containing all the data records needed
by the application
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Problems with the Data File Approach
e Data redundancy \
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e Data inconsistency e
Nl @8l giax e
e Data isolation
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e Data security )
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e Data integrity -
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e Application/data independence
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TG3.3 DATABASES: THE MODERN APPROACH
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e Database. A logical group of related files that stores data and the
associations among them.
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Creating the Database
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To create a database, designers must develop a conceptual design and a
physical design
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e Conceptual design: An abstract model of a database from the user
or business perspective.
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e Physical design: Layout that shows how a database is actually
arranged on storage devices.
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¢ Entity-relationship modelling: The process of designing a database
by organizing data entities to be used and identifying the
relationships among them.
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e Entity-relationship (ER) diagram: Document that shows data
entities and attributes and relationships among them. /
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 Entity classes: A grouping of entities of a given type. Y
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e Instance: A particular entity within an entity class.
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e Identifier: An attribute that identifies an entity instance.
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o Relationships: The conceptual linking of entities in a database.
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e The number of entities in a relationship is the degree of the
relationship. Relationships pet\)veen two items are common and are
called binary relationships.
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e There are three types of binary relationships:
AL ) e g ) i 4D Min @
0_/Ina’l:1 (one-to-one) relationship, a single-entity instance of
__one type is related to a single-entity instance of another type.
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-~ 0 Inal: M (one-to-many) relationship, a single-entity instance
of one type is related to many-entity instance of another
type.
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0 In aM: M (many-to-many) relationship, a single-entity
instance of one type is related to many-entity of another type
and vice versa.
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Entity- relationship diagram model

A student can have 1 Can
many courses. Student have
M A student can
have only 1
parking permit.
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Course
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A course can have
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many courses. M
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TG3.4 DATABASE MANAGEMENT SYSTEMS
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e Database management system (DBMS): The software program (or
group of programs) that provides access to a database.
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Logical versus Physical View
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e Physical view: The plan for the actual, physical arrangement and
location of data in the direct access storage devices (DASDs) of'a
database management system.
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e Logical view: The user’s view of the data and the software
programs that process that data in a database management system.
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DBMS Components
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e Data model: Definition of the way data in a DBMS are
conceptually structured.
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e Data definition language (DDL): Set of statements that describes a
database structure (all record types and data set types).
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e Schema: The logical description of the entire database and the
listing of all the data items and the relationships among them.
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e Subschema: The specific set of data from the da%abase that is
required by each application. Py
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e Data manipulation language (DML): Ihstructions used with higher-
level programming languages to queh/ the contents of the database,
store or update information, and develop database applications.
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e Structured query language (SQL): Popular relational database
language that'enables users to perform complicated searches with
relatively simpleinstructions.
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e Query by example (QBE): Database language that enables the user
to fill out a grid (form) to construct a sample or description of the
data wanted.
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e data dictionary Collection: definitions of data elements, data
characteristics that use the data elements, and the individuals,
business functions, applications, and reports that use this data
element.
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