Ch 12 Databases


I. Ch 12 Databases

Lecture Outline
A. Competencies pg 326

1. Distinguish between the physical and logical view of data.

2. Describe how data is organized: characters, fields, records, files and databases.

3. Describe database, database issues, and database management systems (DBMS).

4. Describe five data models: hierarchical, network, relational, multidimensional, and object-oriented.

5. Distinguish among individual, company, distributed, proprietary, and Web databases.

6. Recognize strategic database uses and security concerns.

B. Introduction pg 327

· To be a competent user of information, you have to know how to find information, and you have to understand how it is stored.

· Competent end users need to understand data fields, records, files, and databases.

· They need to be aware of different ways in which a database can be structured and the different types of databases.

· They need to know the most important database uses and issues.

· Key terms in the introduction include:

· Data Organization – uses characters, fields, records, files, and databases

· Database Dictionary – describes the structure of the database

· Proprietary Databases – provide access to specialized databases for a fee

· Relational Databases – store data in tables that can be related to one another

C. Data pg 328

· Data is defined as facts or observations about people, places, things, and events.

· Data includes such things as:

· Audio captured, interpreted, and saved using microphones and voice recognition systems

· Music captured from the Internet, from MIDI devices and other sources

· Photographs captured by digital cameras, edited by image editing software, and shared with others over the Internet

· Video captured by digital video cameras, TV tuner cards, and WebCams

· There are two ways or perspectives to view data:

· Physical View: the actual format and location of the data

· Logical View: the meaning and content of the data

D. Data Organization pg 328

· Data can be organized in groupings of information including:

· Character: the most basic logical data element, e.g. the letter “B”

· Field: a group of characters is stored in a field, e.g. Last Name of an employee.  A data field represents an attribute (description or characteristic) of some entity (person, place, thing, object), e.g. an employee is an entity with many attributes including last name, first name, etc.

· Record: a collection of related fields, e.g. a payroll record

· File: a collection of related records, e.g. the payroll file holds all the payroll records for the employees

· Database: an integrated collection of logically related records or objects, e.g. a Personnel Database would include all related employee files including the payroll file and benefits file.

1. Key Field (aka Primary Field)

· Each record in a database has one distinctive field, called the key field.

· It uniquely identifies the record

· Examples include a Social Security Number, employee identification numbers, part numbers, and inventory numbers

· Data from two files can be related by combining records with the same key field

2. Batch vs. Real-time Processing

· Traditionally, data is processed in one of two ways:

a) Batch Processing

· Data is collected over several hours, days, or weeks, and then processed all at once

· Example would be a bank credit card – you make charges all month long, but you only pay the balance once a month.

· Payroll is another example: you work all week, but only get paid once a week

b) Real-time processing

· Also known as online processing

· Example is your ATM card – you make a withdrawal from the machine, and the balance is automatically updated in real-time.

· When tape storage (sequential access) was the primary medium, only batch processing was possible.

· With disk storage (and direct access) available, real-time processing is possible

E. Databases pg 332

· Data redundancy can occur when organizations have multiple files on the same subject or person.

· This is usually considered a “bad thing”, since a change made in one file may be overlooked in another.

· This situation results from a lack of data integrity.

1. Need for Databases

· Sharing: different departments can share the same information via database

· Security: different users can only access certain parts of the database that they are given access to

· Less data redundancy: one main database can replace many older separate files

· Data integrity: databases make it easier to keep data accurate

2. Database Management

· Software to manage a database is called a Database Management System (DBMS)

· The key components of a DBMS include:

· DBMS engine: a bridge between the logic and physical view of the data

· Data Definition Subsystem: defines the logical structure of the data by using a data dictionary which holds all the information about the data such as field type, field properties, etc.

· Data Manipulation Subsystem: provides tools for maintaining and analyzing the data, e.g. query by example or structured query language (SQL)

· Applications Generation Subsystem: tools to create forms, write reports, etc., for example, the COBOL programming language is often used

· Data Administration Subsystem: helps to manage the overall database for maintaining security, recovering from disasters, etc.  Database Administrators (DBAs) are people who work to maintain the system.  They may issue processing rights to people to access and update different parts of the database.

F. DBMS Structure pg 334

· Data model is the way that data is logically structured or arranged

· These models define rules and standards for all data in a database

· An example is the relational model used by Microsoft Access

1. Hierarchical Database

· An older model at one time used by nearly all mainframe based DBMS systems

· Fields and records are structured in nodes

· Nodes are points connected like the branches of an upside down tree

· Each entry has one parent node, and may have many child nodes, sometimes described as a one-to-many relationship

· Problem is if a parent is accidentally deleted, so are all the children

· It also forces a rigid structure

2. Network Database

· Network databases were developed to get around the rigid structure of a hierarchical database

· Each child may have many parents, and parents can have many children

· This is called a many-to-many relationship

· Additional pointers are used to build these complex relationships

· An example is teachers teaching multiple classes with multiple students

3. Relational Database

· Relational databases are more flexible

· They are used in many modern databases, both PC based and mainframe based

· Data is placed in rows and columns making up tables

· A table is also called a relation

· Related tables must have a common data item (a key field)

· An example might include a Customer Table, a Product Table, and an Order Table that relates Customers to the Products that they Order

4. Multidimensional Database

· This is an extension of a Relational database model

· It extends the two dimensional row & column table into a multidimensional table called a hyper cube.

· Advantages of a multidimensional database include:

· Conceptualization – an intuitive way of looking at complex data

· Processing speed – analyzing and querying a large multidimensional database can be faster

5. Object-Oriented Database

· OO databases were designed to handle unstructured data, such as photographs, audio, and video files.

· They organize their data into:

· Objects – contain both data and instructions to manipulate the data, e.g. a car is an object, a tire is an object

· Classes – similar objects grouped together, e.g. sedan is a class of cars

· Entities – a person, place, thing that is described, e.g. a particular sedan such as a Toyota Camry 4 door sedan

· Attributes – the characteristics that describe the entity, e.g. seat type, engine size

· Methods – descriptions on how the data is manipulated, e.g. braking, starting, steering

G. Types of Databases pg 339

1. Individual

· Also known as a microcomputer database

· Data and DBMS are typically under control of the user, and stored on a local hard drive or LAN file server

2. Company or Shared

· Often stored on a mainframe and managed by a database administrator

· Common operational databases are used for inventory, production, and sales

· Common user database combine internal operational data with outside private (proprietary) databases

3. Distributed

· Data is stored in several locations and combined via a communications network

· Might be used to consolidate regional sales data

4. Proprietary

· An enormous database from an outside vendor

· Also called information utilities or data banks

· Examples include:

· CSi: consumer & business services including email

· Dialog Information Services: business, technical and scientific data

· Dow Jones Interactive Publishing: world news, financial news

· Prodigy: news on business, economics, leisure services

5. Web database

· Similar to other databases, but is available via the Internet

· Most collect information on users of their pages

· Search engines use databases to provide “hits” 

· Web forms often use CGI (Common Gateway Interface) scripts to process data

H. Database Uses and Issues pg 342

1. Strategic Uses

· Data warehouses are used to standardize the collection and distribution of internal and external data used by an organization

· Data mining is a technique used to search through these huge databases to look for related information and patterns

· Some database categories that are available include:

· Business directories – provides address and financial info about business.

· Demographic data – local and regional statistics, estimates on income, etc.

· Business statistical information – financial info on publicly traded companies, market potential of retail stores, etc.

· Text databases – articles from business publications, etc.

· Web databases – online access to all of the above

2. Security

· Possible concerns include people using data for the wrong purposes, or unauthorized people accessing a database

· Physical security may be needed – guards in computer rooms, checking identifications, etc.

· Firewalls are often installed on networks with web access



I. Using IT At DVD Direct – a Case Study pg 343

· This section suggests that students access the course Web site to follow the progress of the fictitious case DVD direct

· The company faces a competitive threat in that high speed Internet users prefer receiving movies on line (real time) rather than sent through the mail on DVD disks (batch)



J. A Look to the Future pg 344

1. Xperanto Makes Database Searches Easier

· This section provides some background about IBM’s announcement of a technology which may help organizations access many kinds of data from many locations using one database interface.

· Xperanto is designed to make both structured and unstructured data searchable in a database.  For example, an organization might use a database that accesses all employee Word files.

· The technology relies on XML – eXtensible Markup Language as a key component of the technology.

K. Visual Summary at a glance – Databases pg 346
1. Data

a) Data types

(1) Audio

(2) Music

(3) Photographs

(4) Video

b) Data views

(1) Physical

(2) Logical

2. Data Organization

a) Groups

(1) Character

(2) Field

(3) Record

(4) File

(5) Database

b) Key Field

c) Batch vs. Real-time processing

(1) Batch processing

(2) Real-time processing (online processing)

3. Databases

a) Need for databases

b) Database Management

(1) DBMS engine

(2) Data definition

(3) Data manipulation

(4) Application generation

(5) Data administration

4. DBMS Structure

a) Data models

(1) Hierarchical database

(2) Network database

(3) Relational database

(4) Multidimensional database

(5) Object-oriented database

5. Types of Databases

a) Individual

b) Company (aka shared)

c) Distributed

d) Proprietary

e) Web

6. Database uses and issues

a) Strategic uses

(1) Business directories

(2) Demographic data

(3) Business statistical information

(4) Text databases

(5) Web databases

b) Security

L. Key Terms pg 349

	1
	application generation subsystem
	
	343
	part of a DBMS to create forms and reports for a database

	2
	attribute
	
	329
	description of an entity in an Object Oriented database

	3
	batch processing
	
	330
	grouping transactions together for processing at a later time

	5
	character
	
	329
	lowest level of logical data organization, e.g. the letter "B"

	6
	child node
	
	335
	item in a hierarchical or network related to a parent node

	7
	class
	
	338
	a group of similar objects in an object oriented database

	8
	common data item
	
	337
	aka key field, used to relate two tables together in a relational database system

	4
	Common Gateway Interface
	CGI
	341
	used to provide processing access on a web server for input forms

	9
	common operational database
	
	340
	company database used to collect day to day transactional data

	10
	common user database
	
	340
	combines operational data and external data into a database used by company employees

	11
	company database
	
	339
	database used by many employees to run business operations

	12
	data
	
	328
	facts about people, places, things, etc. stored in a database

	13
	data administration subsystem
	
	334
	part of a DBMS to ensure the database is properly secured and maintained

	14
	data bank
	
	340
	aka proprietary database, a fee based system to provide business news and services to many organizations

	18
	data definition subsystem
	
	333
	part of a DBMS used to structure the data in a database

	19
	data dictionary
	
	333
	portion of a DBMS that stores the "data about data" such as field names, properties, etc.

	20
	data integrity
	
	332
	concerns the accuracy and timeliness of data in a DBMS

	21
	data maintenance
	
	334
	process of adding, updating, and deleting data in a DBMS

	22
	data manipulation subsystem
	
	333
	part of a DBMS used to update the data in the system

	23
	data mining
	
	342
	technique used to analyze and report on data stored in a data warehouse

	24
	data model
	
	334
	the overall structure used to store data in a DBMS, e.g. relational, hierarchical, network, etc.

	25
	data redundancy
	
	332
	storing the same data in several places in an organization

	26
	data warehouse
	
	342
	hardware and software solution to store both structured and unstructured data for an organization

	15
	database  
	
	330
	term used to describe the physical and logical view of stored information

	16
	database administrator
	DBA
	334
	key person responsible for creating and maintaining an organization's databases

	17
	database management system
	DBMS
	333
	software used to manage a company's data resources, e.g. Microsoft Access is a PC based DBMS

	27
	DBMS engine
	
	333
	part of a DBMS used to link the physical and logical view of the data

	28
	distributed database
	
	340
	geographically separate databases linked together into one logical view

	29
	entity
	
	329
	a person, place or thing described in an object oriented database

	30
	field
	
	329
	grouping of characters, an attribute of a record, e.g. Employee Last Name

	31
	file   
	
	330
	grouping of related records, e.g. a student transcript file

	32
	firewall
	
	343
	hardware and software solution used to restrict access of a private network

	33
	hierarchical database
	
	335
	database model linking one parent to many child nodes

	34
	hyper cube
	
	337
	aka multidimensional database, it extends the relational database model to handle more than just rows & columns

	35
	individual database
	
	339
	microcomputer based database used by one person

	36
	information utility
	
	340
	aka databank, a fee based system used by many organizations for news, etc.

	37
	key field
	
	330
	unique identifier for records in a database, e.g. Social Security number

	38
	logical view
	
	328
	how the user views the data in a DBMS

	39
	many-to-many relationship
	
	335
	network DB technique in which there are links between multiple parent and child nodes

	40
	method
	
	338
	actions taken by an object in an OO DBMS

	41
	microcomputer database
	
	339
	aka individual database

	42
	multidimensional database
	
	337
	aka hyper cube, it extends the relational database model to handle more than just rows & columns

	43
	network database
	
	335
	database model allowing many to many relationships between parent and child nodes

	44
	node
	
	335
	points connected like branches on an upside down tree in a database structure

	45
	object
	
	338
	items that contain both data and instructions to manipulate the data

	46
	object-oriented database
	
	338
	flexible database model used to store unstructured or multimedia data using objects, entities, attributes and methods

	47
	one-to-many relationship
	
	335
	direct relationship between one parent and many child nodes in a database

	48
	online processing
	
	331
	aka real-time processing, data that is processed as soon as it is entered

	49
	parent node
	
	335
	point linking several child nodes in a database

	50
	physical view
	
	328
	how the data is actually stored by a DBMS

	51
	pointer
	
	335
	aka node in a hierarchical or network database

	52
	primary field
	
	330
	aka key field, a unique identifier on a record

	53
	processing rights
	
	334
	the ability to add, change, or delete information from a database

	54
	proprietary database
	
	340
	enormous database used to market news, etc. to a number of organizations

	55
	query-by-example
	
	334
	technique used to request data from a data base using sample criteria, e.g. select all students where GPA > 3.0

	56
	real-time processing
	
	331
	aka online processing, transactions that are processed as soon as they are entered

	57
	record
	
	330
	a collection of related fields, e.g. a student record

	58
	relation
	
	336
	aka a table in a relational database

	59
	relational database
	
	336
	data model in which data is grouped and related in a series of tables consisting of rows and columns

	60
	shared database
	
	339
	aka company database

	61
	structured query language
	SQL
	334
	popular language used to request information from a database

	62
	Web database
	
	341
	an online database used to collect or provide information to users


M. Chapter Review pg 350

1. Crossword

a) Across

	1
	COMMON OPERATIONAL DATABASE
	PG 340

	3
	RECORD
	PG 330

	5
	CHARACTER
	PG 329

	9
	DATA
	PG 328

	10
	DATA MAINTENANCE
	PG 334

	11
	FILE
	PG 330

	12
	ONLINE PROCESSING
	PG 331

	14
	FIELD
	PG 329

	19
	DATA DICTIONARY
	PG 333

	22
	RELATIONAL DATABASE
	PG 336

	24
	FIREWALL
	PG 343

	25
	HYPERCUBE
	PG 337

	28
	DATA REDUNDANCY
	PG 332

	29
	ENTITY
	PG 338

	30
	WEB DATABASE
	PG 341

	31
	DATA MINING
	PG 342

	32
	POINTER
	PG 335

	33
	PHYSICAL VIEW
	PG 328

	34
	BATCH PROCESSING
	PG 330

	35
	KEY FIELD
	PG 330


b) Down

	2
	MULTIDIMENSIONAL DATABASE
	PG 337

	4
	DATA DEFINITION SUBSYSTEM
	PG 333

	5
	COMMON USER DATABASE
	PG 340

	6
	RELATION
	PG 336

	7
	ONE TO MANY RELATIONSHIP
	PG 335

	8
	MANY TO MANY RELATIONSHIP
	PG 335

	13
	LOGICAL VIEW
	PG 328

	15
	ATTRIBUTE
	PG 338

	16
	CLASS
	PG 338

	17
	REAL TIME PROCESSING
	PG 331

	18
	DATA INTEGRITY
	PG 332

	19
	DBMS ENGINE
	PG 333

	20
	INDIVIDUAL DATABASE
	PG 339

	21
	NODE
	PG 335

	23
	OBJECT (Note: poor description in text)
	

	26
	DATA MODEL
	PG 334

	27
	METHOD
	PG 338


2. Multiple Choice

	1
	D
	Record
	Pg 330

	2
	C
	Batch
	Pg 330

	3
	A
	Firewalls
	Pg 343

	4
	C
	Data integrity
	Pg 332

	5
	C
	Many to many relationship
	Pg 335

	6
	E
	Key field
	Pg 337

	7
	D
	Entities
	Pg 338

	8
	B
	Individual database
	Pg 339

	9
	A
	Proprietary database
	Pg 340

	10
	B
	Database administrator
	Pg 334


3. Matching

	character
	B
	1
	A single letter or number
	329

	file
	K
	2
	A collection of records
	330

	key field
	M
	3
	The common field by which tables in a database are related to each other
	330

	batch processing
	A
	4
	Processing performed all at once on data that has been collected over several days
	330

	real-time processing
	S
	5
	Processing that occurs when data is processed at the same time that the transaction occurs
	331

	DBMS Engine
	I
	6
	DBMS subsystem that bridges logical and physical data views
	333

	multidimensional
	O
	7
	DBMS structure that extends the two-dimensional relational data model
	337

	logical
	N
	8
	End users and most computer professionals use this data view
	328

	data redundancy
	G
	9
	Database problem in which data is duplicated and stored in different files
	332

	DBMS
	H
	10
	Software required to create, modify, and gain access to a database
	333

	data dictionary
	E
	11
	Dictionary with a description of the structure of the data in a database
	333

	hierarchical database
	L
	12
	Database in which fields or records are structured in nodes
	335

	SQL
	R
	13
	Most widely used query language.
	334

	child node
	C
	14
	a node one level below the node being considered in a hierarchical database
	335

	network database
	P
	15
	Data with hierarchical arrangement of nodes in which each child node may have more than one parent node
	335

	pointer
	Q
	16
	connection between parent node and a child node in a hierarchical database
	335

	relational database
	T
	17
	Database structure in which data is organized into related tables
	336

	class
	D
	18
	Similar objects grouped together
	338

	distributed database
	J
	19
	Database that can be made accessible through a variety of communications networks, allowing portions of the database to be located in different places
	340

	data mining
	F
	20
	Technique of searching data warehouses for related information and patterns
	342


4. Open-ended

a) Describe the five logical data groups or categories.

· Character: the most basic logical data element, e.g. the letter “B”

· Field: a group of characters is stored in a field, e.g. Last Name of an employee.  A data field represents an attribute (description or characteristic) of some entity (person, place, thing, object), e.g. an employee is an entity with many attributes including last name, first name, etc.

· Record: a collection of related fields, e.g. a payroll record

· File: a collection of related records, e.g. the payroll file holds all the payroll records for the employees

· Database: an integrated collection of logically related records or objects, e.g. a Personnel Database would include all related employee files including the payroll file and benefits file.

· See pg 328

b) What is the difference between batch processing and real-time processing?  Give an example of each

(1) Batch Processing

· Data is collected over several hours, days, or weeks, and then processed all at once

· Example would be a bank credit card – you make charges all month long, but you only pay the balance once a month.

· Payroll is another example: you work all week, but only get paid once a week

(2) Real-time processing

· Also known as online processing

· Example is your ATM card – you make a withdrawal from the machine, and the balance is automatically updated in real-time.

· When tape storage (sequential access) was the primary medium, only batch processing was possible.

· With disk storage (and direct access) available, real-time processing is possible

· See page 330

c) Identify and define the five parts of DBMS programs.

· DBMS engine: a bridge between the logic and physical view of the data

· Data Definition Subsystem: defines the logical structure of the data by using a data dictionary which holds all the information about the data such as field type, field properties, etc.

· Data Manipulation Subsystem: provides tools for maintaining and analyzing the data, e.g. query by example or structured query language (SQL)

· Applications Generation Subsystem: tools to create forms, write reports, etc., for example, the COBOL programming language is often used

· Data Administration Subsystem: helps to manage the overall database for maintaining security, recovering from disasters, etc.  Database Administrators (DBAs) are people who work to maintain the system.  They may issue processing rights to people to access and update different parts of the database.

d) What are the five types of databases?  Why does more than one kind of database exist?

(1) Individual

· Also known as a microcomputer database

· Data and DBMS are typically under control of the user, and stored on a local hard drive or LAN file server

(2) Company or Shared

· Often stored on a mainframe and managed by a database administrator

· Common operational databases are used for inventory, production, and sales

· Common user database combine internal operational data with outside private (proprietary) databases

(3) Distributed

· Data is stored in several locations and combined via a communications network

· Might be used to consolidate regional sales data

(4) Proprietary

· An enormous database from an outside vendor

· Also called information utilities or data banks

· Examples include:

· CSi: consumer & business services including email

· Dialog Information Services: business, technical and scientific data

· Dow Jones Interactive Publishing: world news, financial news

· Prodigy: news on business, economics, leisure services

(5) Web database

· Similar to other databases, but is available via the Internet

· Most collect information on users of their pages

· Search engines use databases to provide “hits” 

· Web forms often use CGI (Common Gateway Interface) scripts to process data

You see all these different types because they serve many different purposes.

e) What are some of the benefits and limitations of databases?  Why is security a concern?

There are many needs for databases including:

· Sharing: different departments can share the same information via database

· Security: different users can only access certain parts of the database that they are given access to

· Less data redundancy: one main database can replace many older separate files

· Data integrity: databases make it easier to keep data accurate

Security can be a concern because of:

· Possible concerns include people using data for the wrong purposes, or unauthorized people accessing a database

· Physical security may be needed – guards in computer rooms, checking identifications, etc.

· Firewalls are often installed on networks with web access

N. Using Technology pg 353

1. Free Database Software

· This section has students use the Text website to learn more about MySQL, a popular, free DBMS available via the Internet

2. Online databases

· This section suggest that students research online databases and comment on the advantages and disadvantages of using them

· An example is given of http://www.biography.com

O. Expanding Your Knowledge pg 354

1. Computing Essentials CD

2. ODBC

· ODBC – Open Data Base Connectivity is a technology standard for database administrators and application developers.

· Have students search the web to find information about ODBC.

· Discuss the usefulness of such a technology – who is likely to benefit by using it?

P. Building Your Portfolio pg 355

1. Web Databases

· Students are asked to write a one page paper titled “Web Databases” and answer questions discussed in the text, such as a) What type of data is well suited for Web delivery, etc.

2. Personal Information

· Some corporations will share data in order to build a better electronic profile about their customers.

· What are some of the advantages and disadvantages of doing such a thing?

II. Concept Checks at a glance
A. Ch12 pg 328

1. Describe some different types of data

· Data can include:

· Character based – numbers, text, symbols

· Audio

· Music

· Photos

· Video

2. What is the physical view of data?

· It’s the actual format and location of the data

· It’s where and how the data is actually stored on a hard drive or other storage medium

3. What is the logical view of data?

· It’s the meaning and content of the data

· It is how the end user looks at the data, regardless of where it is physically stored.

B. Ch12 pg 332

1. Describe how data is organized

· There are two views of data:

· Physical view – how data is actually stored on a storage medium

· Logical view – how the user perceives the data – its meaning and context

· Data is typically grouped into:

· Databases

· Files

· Records

· Fields

· Data values / characters

2. What are key fields and how are they used?

· Key fields are unique identifiers for each record in a file

· Examples would include social security numbers, part numbers, inventory tag numbers, etc.

3. Compare batch processing and real-time processing.

· Batch processing occurs when you store up a number of transactions, and then process them all at once, e.g. credit card charges are batched for one monthly payment

· Real time processing is completed immediately once the transaction is performed, e.g. an ATM withdrawal, or an airline reservation

C. Ch12 pg 334

1. What are some of the advantages to having databases?

· A database can help in a variety of ways including:

· Sharing: different departments share the same data

· Security: databases can be used to restrict access

· Less redundancy: multiple copies of files are stored in one database

· Better integrity: changes are made in one place, improving the accuracy and relevancy of the data

2. What is DBMS software?

· Specific software developed to manage databases.

· This can include everything from microcomputer based packages such as Microsoft Access, to enterprise ready systems such as IBM’s DB2 or Oracle Systems Oracle database.

3. List the five basic subsystems and describe each.

· Database packages typically offer the following components or subsystems:

· DBMS Engine – the link between the physical and logic view of the data – the user asks for the data, the DBMS engine finds it on the storage medium and returns it

· Data Definition subsystem – allows you to create and modify the structure of the database, e.g. create tables, fields, field types, field properties, etc.

· Data Manipulation subsystem – allows you to add & change data, build queries, etc.

· Application generation subsystem – allows you to build a “front end” to a system for entering data via forms, or listing data via reports.

· Data Administration subsystem – maintains the data in terms of security, backup, etc.  A DBA (Database Administrator) would be a key person in this subsystem

D. Ch12 pg 338

1. What are data models?

· Data model is the way that data is logically structured or arranged

· These models define rules and standards for all data in a database

· An example is the relational model used by Microsoft Access

2. List the five principal DBMS formats and discuss each.

a) Hierarchical Database

· An older model at one time used by nearly all mainframe based DBMS systems

· Fields and records are structured in nodes

· Nodes are points connected like the branches of an upside down tree

· Each entry has one parent node, and may have many child nodes, sometimes described as a one-to-many relationship

· Problem is if a parent is accidentally deleted, so are all the children

· It also forces a rigid structure

b) Network Database

· Network databases were developed to get around the rigid structure of a hierarchical database

· Each child may have many parents, and parents can have many children

· This is called a many-to-many relationship

· Additional pointers are used to build these complex relationships

· An example is teachers teaching multiple classes with multiple students

c) Relational Database

· Relational databases are more flexible

· They are used in many modern databases, both PC based and mainframe based

· Data is placed in rows and columns making up tables

· A table is also called a relation

· Related tables must have a common data item (a key field)

· An example might include a Customer Table, a Product Table, and an Order Table that relates Customers to the Products that they Order

d) Multidimensional Database

· This is an extension of a Relational database model

· It extends the two dimensional row & column table into a multidimensional table called a hyper cube.

· Advantages of a multidimensional database include:

· Conceptualization – an intuitive way of looking at complex data

· Processing speed – analyzing and querying a large multidimensional database can be faster

e) Object-Oriented Database

· OO databases were designed to handle unstructured data, such as photographs, audio, and video files.

· They organize their data into:

· Objects – contain both data and instructions to manipulate the data, e.g. a car is an object, a tire is an object

· Classes – similar objects grouped together, e.g. sedan is a class of cars

· Entities – a person, place, thing that is described, e.g. a particular sedan such as a Toyota Camry 4 door sedan

· Attributes – the characteristics that describe the entity, e.g. seat type, engine size

· Methods – descriptions on how the data is manipulated, e.g. braking, starting, steering

3. What is the difference between a relational database and a multidimensional database?

· A multidimensional database is an extension of a relational database, in that you can analyze and query complex data faster 

E. Ch12 pg 341

1. What are the five types of databases?

· Individual: integrated files used by one person

· Company: common operational or commonly used files in an organization

· Distributed: spread geographically and accessed using database server

· Proprietary: information utilities or databanks available to users on a wide range of topics for a fee

· Web: used by web sites collecting data and search sites providing data

2. Give a brief example of each type of database.

· Individual: sales manager tracking their reps

· Company: inventory database

· Distributed: consolidation of regional sales databases

· Proprietary: DJ Interactive news – world financial news

· Web: Google search database

3. What distinguishes Web databases from the other types of databases?

· The fact that they are available on line, and that they typically track information about the user

F. Ch12 pg 343

1. What is a data warehouse?  What is data mining?

· Data warehouses are used to standardize the collection and distribution of internal and external data used by an organization

· Data mining is a technique used to search through these huge databases to look for related information and patterns

2. What are some database security concerns?

· Possible concerns include people using data for the wrong purposes, or unauthorized people accessing a database

· Physical security may be needed – guards in computer rooms, checking identifications, etc.

3. What is a firewall?

· A hardware and software solution to restrict access from the Internet onto private company networks

III. List of Figures at a glance
· Ch 12 pg 329 figure 12-1 Different types of data

· This figure has several images representing different types of data that can be stored in an electronic database system.  Some of the types include:

· Numbers, letters, and symbols

· Audio

· Music

· Photos

· Video

· Ch 12 pg 330 figure 12-2 Logical data organization

· Image showing the relationship between a database, file, record, field, and data, e.g.

· Personnel Database

· Benefits File and Payroll File

· Employee record

· Last Name, First Name, SS #

· Baker, Cecilia, 124-55-1341

· Ch 12 pg 331 figure 12-3 Batch processing: Monthly credit card statements

· Images showing how credit card purchases are recorded on a database, but then processed once a month for billing purposes

· Use you credit card to make several purchases throughout the month

· The credit card company records your and all other card holder’s purchases

· Once a month, the credit card company produces monthly statements for each of its card holders

· Ch 12 pg 332 figure 12-4 Real-time processing: ATM withdrawal

· Images showing how a money withdrawal is processed in real-time

· You request a $200 withdrawal from an ATM

· ATM immediately sends electronic request to the bank

· The bank processes the request, verifying that you have sufficient funds to cover the request

· Bank updates your balance e.g. $1,200

· Bank sends electronic approval

· ATM dispenses $200 to you

· Ch 12 pg 333 figure 12-5 Access data dictionary form

· Screen shot of an Access Table in Design View showing the fields in the table, along with the data types and field properties

· Note: Employee ID is a KEY field, others are non key fields

· Ch 12 pg 334 figure 12-6 Access data entry form

· Screen shot of a Microsoft Access form showing Employee data

· This example demonstrates how you can have a variety of information in an Access database, such as textual information (names, city, state) as well as multimedia information (a photo of an employee)

· Forms are used to enter or change one record at a time

· Ch 12 pg 335 figure 12-7 Airlines may use a hierarchical database for their reservations system

· Photo of passengers at an airline reservation counter

· Hierarchical databases may be used partly because they are “legacy systems” – they have been used for years, and it’s hard to replace something that works, and partly because they process data very quickly (older mainframe systems can still work quite well).

· Ch 12 pg 335 figure 12-8 Hierarchical database

· Image showing the relationships between “parents” and “children” in a hierarchical database, an older technology still used by large organizations.  The nodes of the example database include:

· Departure: e.g. Los Angeles
· Arrival: Chicago, Cleveland, New York, Boston

· Flight number: 110, 139, 209

· Passenger: Adams, Howell, McGillen

· Ch 12 pg 336 figure 12-9 Universities may use a network database

· Photo of students in a classroom

· The network database would allow multiple students to have multiple teachers, rather than having a one teacher to many student relationship

· Ch 12 pg 336 figure 12-10 Network Database

· Image showing a diagram of a network database that could be used in a school setting, showing the complexity of relationships between nodes

· Course: Business 101, Computer Science 101, Mathematics 101

· Teacher: Jones, Long, Miller (each could teach a section of each course)

· Student: Allen, Eaton, Hively, Moore, Wayne (each could take multiple classes)

· Ch 12 pg 337 figure 12-11 Relational database

· Image showing Tables in a relational database such as

· Address Table

· Owner’s Table

· Outstanding Citation Table

· Ch 12 pg 337 figure 12-12 The Department of Motor Vehicles may use a relational database

· Image of an officer accessing data via a computer, presumably using a relational DBMS to find information about people with outstanding citations.

· Relational DBMS have become very popular, especially on PC based platforms.

· Ch 12 pg 338 figure 12-13 A fitness club may use an object-oriented database to organize employee and member data

· Photo of people working out at a fitness club

· An OO DBMS can be used to store multimedia data, such as photos of members, etc.

· Most modern DBMS systems (such as modern relational DBMS systems) allow you to store multimedia such as this.  The difference is a true OO system might allow you to build a query using the multimedia data such as “show me the photos of all the members with red hair”.

· Ch 12 pg 338 figure 12-14 Object oriented database

· Image showing key components of an object oriented DBMS

· Classes: employees, time cards

· Objects: trainers, front desk, managers

· Attributes: photo, last name, address

· Methods: calculate payroll

· Ch 12 pg 339 figure 12-15 Summary of DBMS organization

· Table listing DB Organizations and a brief description including:

· Hierarchical: one to many node relationships

· Network: many to many

· Relational: tables

· Multidimensional: “hyper cubes” 

· Object-oriented: classes, objects, attributes, methods

· Ch 12 pg 341 figure 12-16 Proprietary database (Dialog Information Services)

· Screen shot of a proprietary database, often used to provide specific data to a number of clients, e.g. the Dow Jones Interactive Publishing database, or in this case, Dialog Information Systems offering business, technical, and scientific information

· Ch 12 pg 341 figure 12-17 Summary of the five types of databases

· Table listing 5 types of databases along with a brief description of each, including:

· Individual

· Company

· Distributed

· Proprietary

· Web

· Ch 12 pg 342 figure 12-18 Security: Electronic fingerprint pads

· Image showing a biometric scanner scanning in a person’s fingerprint to check whether they can access a computer system.

· Securing the access to organizational databases is extremely important for businesses, and using a hand scanner may be one way to protect the data from unauthorized access.
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