Chapter 1
questions

1. Describe a database that you have used on a job or as a consumer. List the entities and relationships that the database contains. If you are not sure, imagine the entities and relationships that are contained in the database.

Ans:  Students' responses will vary.  However, in the example of the University Database, the entities are students, faculty, courses, offerings, and enrollments. The relationships are faculty teaches offerings, students enroll in offerings, offerings made of courses and faculty supervises faculties.

2. For the database in question 1, list different user groups that can use the database.

Ans: Students' responses will vary.  However, some examples of user groups for the University database are students, faculty and university’s staff.

3. For one of the groups in question 2, describe an application (form or report) that the group uses.

Ans: Students' responses will vary.  However, some examples of applications for the University database are that the user group of student can use the registration form, transcript (the report of grade). The user group of university’s staff can use the assignment form. The user group of faculty can use the report of faculty workload.

4. Explain the persistent property for databases.

Ans: Persistent means that data resides on stable storage such as a magnetic disk. For example, organizations need to retain data about customers, suppliers, and inventory on stable storage because these data are repetitively used. A variable in a computer program is not persistent because it resides in main memory and disappears after the program terminates. Persistency does not mean that data lasts forever. When data are no longer relevant (such as a supplier going out of business), they are removed or archived.

5. Explain the inter-related property for databases.

Ans: Inter-related means that data stored as separate units can be connected to provide a whole picture.  For example, a customer database relates customer data (name, address, …) to order data (order number, order date, …) to facilitate order processing. Databases contain both entities and relationships among entities. An entity is a cluster of data usually about a single topic that can be accessed together. An entity may denote a person, place, thing, or event.

6. Explain the shared property for databases.

Ans: Shared means that a database can have multiple uses and users. A database provides a common memory for multiple functions in an organization.  For example, a personnel database can support payroll calculations, performance evaluations, government reporting requirements, and so on. Many users can use a database at the same time.  For example, many customers can simultaneously make airline reservations.  Unless two users are trying to change the same part of the database at the same time, they can proceed without waiting.

7. What is a DBMS?

Ans: A database management system (DBMS) is a collection of software that supports the creation, use, and maintenance of databases.  Initially, DBMSs provided efficient storage and retrieval of data.  Due to marketplace demands and product innovation, DBMSs have evolved to provide a broad range of features for data acquisition, storage, dissemination, maintenance, retrieval, and formatting.   The evolution of these features has made DBMSs rather complex.

8. What is SQL?

Ans: The Structured Query Language (SQL) is an industry standard language supported by most DBMSs. SQL contains statements for data definition, data manipulation, and data control.

9. Describe the difference between a procedural and a non-procedural language. What statements belong in a procedural language but not in a nonprocedural language?

Ans: A nonprocedural language allows users with limited computing skills to submit queries instead of coding complex procedures. Nonprocedural languages specify what parts of a database to retrieve, not the detail of how retrieval occurs as compared to procedural language.

Statements that belong in a procedural language but not in a nonprocedural language are looping statements (for, while, and so on).

10. Why is non-procedural access an important feature of DBMS?

Ans: Non-procedural access can reduce the number of lines of code by a factor of 100 as compared to procedural access.  Because a large part of business software involves data access, non-procedural access can provide a dramatic improvement in software productivity.

11. What is the connection between nonprocedural access and application (form or report) development? Can nonprocedural access be used in application development?

Ans: The connection between nonprocedural access and application (form or report) development is that non-procedural access is used in application development to indicate data requirements. Non-procedural access makes form and report creation possible without extensive coding.  As part of creating a form or report, the user indicates the data requirements using a non-procedural language (SQL) or graphical tool. 

12. What is difference between a form and a report?

Ans: Data entry forms provide a convenient way to enter and edit data, while reports enhance the appearance of data that is displayed or printed.

13. What is a procedural language interface?

Ans: A procedural language interface adds the full capabilities of a computer programming language.  Non-procedural access and application development tools, though convenient and powerful, are sometimes not efficient enough or do not provide the level of control necessary for application development. When these tools are not adequate, DBMSs provide the full capabilities of a programming language. A procedural language interface combines a non-procedural language such as SQL with a programming language such as COBOL or Visual Basic.

14. What is a transaction?

Ans: A transaction is a unit of work that should be processed reliably without interference from other users and without loss of data due to failures.  Examples of transactions are withdrawing cash at an ATM, making an airline reservation, and registering for a course.

15. What features does a DBMS provide to support transaction processing?

Ans: A DBMS ensures that transactions are free of interference from other users, parts of a transaction are not lost due to a failure, and transactions do not make the database inconsistent.  Transaction processing is largely a “behind the scenes” affair.  The user does not know the details about transaction processing other than the assurances about reliability.

16. For the database in question 1, describe a transaction that uses the database. How often do you think the transaction is submitted to the database? How many users submit transactions at the same time? Make guesses for the last two parts if you are unsure.

Ans: The example of transaction that uses the University Database is registering for a course. The University Database ensures that the registering for a course is free of interference from other students (or users). Parts of course registration are not lost due to a failure, and the registering for a course does not make the university database inconsistent. The transaction is often submitted to the database. Hundreds of students can submit transactions at the same time.

17. What is an enterprise DBMS?

Ans: An enterprise DBMS supports databases that are often critical to the functioning of an organization. Enterprise DBMSs usually run on powerful servers and have a high cost.

18. What is a desktop DBMS?

Ans: A desktop DBMS runs on personal computers and small servers. It supports limited transaction processing features but has a much lower cost than an enterprise DBMS. Desktop DBMSs support databases used by work teams and small businesses.

19. What is an embedded DBMS?

Ans: Embedded DBMSs are an emerging category of database software. As the name implies, an embedded DBMS resides in a larger system, either an application or a device such as a Personal Digital Assistant or smart card. Embedded DBMSs provide limited transaction processing features but have low memory, processing, and storage requirements.

20. What were the prominent features of first generation DBMSs?

Ans: File structures and proprietary program interfaces were the prominent features of first generation database software.

21. What were the prominent features of second generation DBMSs?

Ans: Networks and hierarchies of related records along with standard program interfaces were the prominent features of second generation database software.

22. What were the prominent features of third generation DBMSs?

Ans: Non-procedural languages, optimization, and transaction processing were the prominent features of third generation database software.

23. What are the prominent features of fourth generation DBMSs?

Ans: Support for multi-media data, active databases, data warehouses, and distributed processing are the prominent features of fourth generation database software.

24. For the database you described in question 1, make a table to depict differences among schema levels. Use Table 1–4 as a guide.

Ans:

	Schema level

	Description

	External
	The registration form View, the report of grade View, the faculty assignment form View, and the report of faculty workload View

	Conceptual
	Student, Enrollment, Course, Faculty, and Enrollment tables and relationships

	Internal
	Files needed to store the tables; extra files to improve performance


25. What is the purpose of the mappings in the Three Schema Architecture? Is the user or the DBMS responsible for using the mappings?

Ans: The purpose of the mappings in the Three Schema Architecture is to describe how a schema at a higher level is derived from a schema at a lower level. The DBMS, not the user, is responsible for using the mappings.

26. Explain how the Three Schema Architecture supports data independence?

Ans: The Three Schema Architecture is a standard that serves as a guideline about how data independence can be achieved. The spirit of the Three Schema Architecture is widely implemented in third- and fourth-generation DBMS. In the Three Schema Architecture, the DBMS uses schemas and mappings to ensure data independence. Typically, applications access a database using a view. The DBMS converts an application’s request into a request using the conceptual schema rather than the view.  The DBMS then transforms the conceptual schema request into a request using the internal schema.  Most changes to the conceptual or internal schema do not affect applications because applications do not use the lower schema levels.

27. In a client–server architecture, why are processing capabilities divided between a client and a server? In other words, why not have the server do all the processing?

Ans: To improve performance and availability of data, distributed processing allows geographically dispersed computers to cooperate when providing data access. Work can be balanced between a server and a client to efficiently process data access requests.

28. In a client–server architecture, why are data sometimes stored on several computers rather than on a single computer?

Ans: Because data can be stored in different locations for management and security, data are sometimes stored on several computers rather than on a single computer.

29. For the database in question 1, describe how functional users may interact with the database. Try to identify indirect, parametric, and power uses of the database.

Ans: In the university database, a student can be an indirect user when student requests and receives the transcript. A student can be a parametric user when student registers for a course. An academic advisor can be a power user when she/he queries reports of certain students that meet specific criteria.

30. Explain the differences in responsibilities between an active functional user of a database and an analyst. What schema level is used by both kinds of users?

Ans: A functional user may participate in designing and using databases, while an analyst is responsible for collecting requirements, designing applications, and implementing information system.  External level is used by both kinds of users.

31. Which role, database administrator or data administrator, is more appealing to you as a long-term career goal? Briefly explain your preference.

Ans: Students' responses will vary.  However, an example response might be:  Data administrator is more appealing to me as a long-term career goal because the Data administrator has broader responsibilities than the database administrator. Data administrator is primarily a planning role, while database administrator is a more technical role focused on individual databases and DBMS. Data administrators also view the information resource in a broader context and consider all kinds of data, both computerized and noncomputerized.

32. What market niche is occupied by open source DBMS products.?

Ans: Many organizations have reported cost savings using open source DBMS products, mostly for non mission critical systems.
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