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Chapter 1  Introduction to Databases

Review Questions

1.1
List four government sectors in your country that use database systems.


Some examples could be:

· The Health sector, to keep records about health services, staffing, disease and medical histories;
· The Education sector, to keep records about schools, students, teachers, and academic performance;
· Immigration, to keep records about citizens, passports, and other national IDs;
· Police to keep records about staff, crimes and criminals.
1.2
Discuss each of the following terms:

Data

For end users, this constitutes all the different values connected with the various objects/entities that are of concern to them. See also Section 1.3.4.


Database
See Section 1.3.1


Database Management System
See Section 1.3.2


Database Application Program 
See Section 1.3.3


Data Independence
This is essentially the separation of underlying file structures from the programs that operate on them, also called program-data independence. See also Sections 1.2.2 and 1.3.1.


Security

The protection of the database from unauthorized users, which may involve passwords and access restrictions. See also Section 1.6.


Integrity

The maintenance of the validity and consistency of the database by use of particular constraints that are applied to the data. See also Section 1.6.


Views

These present only a subset of the database that is of particular interest to a user. Views can be customized, for example, field names may change, and they also provide a level of security preventing users from seeing certain data. See also Section 1.3.3.

1.3
Describe the role of database management systems (DBMS) in the database approach. Discuss why knowledge of DBMS is important for database administrators.
Section 1.3.2 describes the vital role that DBMS plays in the database approach. Surfice to say it, controls all actions performed against data and the database.

As described in section 1.4.1, DBAs are responsible for physical realization of the database including the physical database design and implementation of security controls, and other aspects of database management and administration. It is therefore crucial for the DBA to understand the key aspects of the specified DBMS they have to work with.
1.4
Describe the main characteristics of the database approach and contrast it with the file-based approach.

Focus is now on the data first, and then the applications. The structure of the data is now kept separate from the programs that operate on the data. This is held in the system catalog or data dictionary. Programs can now share data, which is no longer fragmented. There is also a reduction in redundancy, and achievement of program-data independence. See also Section 1.3.
1.5
Describe the five components of the DBMS environment and discuss how they relate to each other.

See Section 1.3.3.

1.6
Discuss the roles of the following personnel in the database environment:

Data Administrator

See Section 1.4.1


Database Administrator

See Section 1.4.1


Logical Database Designer

See Section 1.4.2


Physical Database Designer
See Section 1.4.2


Application Developer

See Section 1.4.3


End-Users


See Section 1.4.4

1.7 
Discuss the three generations of DBMSs.
The CODASYL and hierarchical approaches represented the first generation of DBMSs. They were based on the concept that smaller components come together as parts of larger components, and so on, until the final product is assembled. This structure, which conforms to an upside down tree, is also known as a hierarchical structure.

Relational DBMSs are referred to as second-generation DBMSs. In 1970, E. F. Codd of the IBM Research Laboratory produced his highly influential paper on the relational data model (“A relational model of data for large shared data banks,” Codd, 1970). This paper was very timely and addressed the disadvantages of the former approaches. Many experimental relational DBMSs were implemented thereafter.
In response to the increasing complexity of database applications, two “new” systems have emerged: the object-oriented DBMS (OODBMS) and the object-relational DBMS (ORDBMS). However, unlike previous models, the actual composition of these models is not clear. This evolution represents third generation DBMSs.
1.8
Why are views an important aspect of database management systems?

See Section 1.3.3
Exercises 

1.9
Interview some users of database systems. Which DBMS features do they find most useful and why? Which DBMS facilities do they find least useful and why? What do these users perceive to be the advantages and disadvantages of the DBMS?

Select a variety of users for a particular DBMS. If the users are using different DBMSs, group the answers for the different systems, which will give an overall picture of specific systems.

1.10
A database approach addresses several of the problems and challenges associated with the traditional file-based approach. Using a DBMS to control how data is shared with different applications and users, through applications such as views, has a number of advantages. However, the implementation of a database approach has its own challenges, such as expense. Discuss the various costs associated with the implementation of a database approach.

Section 1.6 details a number of disadvantages that faces the database approach. Among the listed, includes costs required to procure and install DBMS licences and software, cost for capacity building for different users of the database, costs for converting old systems and data into a database, cost required to maintain the system, and cost related to hardware and software acquisition and maintenance. There are other additional costs that will be incurred by the organization for supervision, documentation, and security.
1.11
Study the DreamHome case study presented in Section 10.4 and Appendix A. In what ways would a DBMS help this organization? What data can you identify that needs to be represented in the database? What relationships exist between the data? What queries do you think are required?

It may be useful to review the file-based approach and the database approach here before tackling the first part of the exercise. Careful reading and thinking about how people might use the applications should help in carrying out the rest of the exercise.

1.12
Study the Wellmeadows Hospital case study presented in Appendix B.3. In what ways would a DBMS help this organization? What data can you identify that needs to be represented in the database? What relationships exist between the data? 

The approach used for Exercise 1.10 should be used for this exercise also.

1.13 
Discuss what you consider to be the three most important advantages for the use of a DBMS for a company like DreamHome and provide a justification for your selection. Discuss what you consider to be the three most important disadvantages for the use of a DBMS for a company like DreamHome and provide a justification for your selection.
Students should review section 1.6 to make a list of advantages and disadvantages of using a DBMS.

1.14
Organizations have a vital need for quality information. Discuss how the following database roles relate to each other.

a) Data Administrator

b) Database Administrator

c) Database Designer

d) Application Developer

e) End-Users

Section 1.4 describes roles in a database environment. The purpose of any database system is to fulfill the needs for quality information to decision makers and stakeholders. Readers / student shoud explore the inter-dependency that exists between the roles towards goal realization.
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