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Chapter 1

Introduction to Database Processing

Answers to Group 1 Questions

1.1 Why is database processing an important subject?

It is important because of the immense need for skilled database designers and implementers.  Internet technology has made what was already a hot career path into one that is white hot!  Without skilled people, the advantages of database technology will not be realized by organizations that need to use it.

1.2
Describe the nature and characteristics of a single-user database application used by an individual like Mary Richards.


See row 1 of Figure 1-8.

1.3
Describe the nature and characteristics of a database application used by a workgroup like Treble Clef Music.


See row 2 of Figure 1-8.

1.4 
Describe the nature and characteristics of a database application used by an organization like the state’s driver’s licensing and vehicle registration bureau.


See row 3 of Figure 1-8.

1.5 
Describe the nature and characteristics of a database application used by an organization like the Calvert Island Reservation Centre.


See row 4 of Figure 1-8.  Also see Figure 1-7.

1.6
Explain the nature and function of each of the components of Figure 1-9.


Users have information needs that must be satisfied by forms, reports, and queries.  Database applications are programs that process the database to materialize forms and reports and to process application logic.  The DBMS is a program that processes the database, which is a self-describing collection of integrated records.

1.7
How is the relationship between application programs and the DBMS changing over time?

The DBMS is gradually taking on more and more of the application programs functions and roles.

1.8
List the limitations of file-processing systems as described in this chapter
a.
Data is separated and isolated.  Example: student grade records are stored separately from student extracurricular activities records, so it is difficult to check on academic eligibility.

b.
Data is duplicated.  Example: student personal data (home address, parent, health status) is duplicated between records described in (a).  If a student moves, both sets of files must be updated.

c.
Programs dependent on file formats.  Example: fifteen programs exist for producing reports based on data in student grade records.  Description of that file appears in every program.  When file format changes, all programs must be updated.

d.
Complex objects are difficult to represent.  Example: student transcript is constructed from data belonging to student, course, and (sometimes) professor.  Separate files would be kept on each of these objects, plus one for transcripts (containing duplicated data).

1.9
Explain how database technology overcomes the limitations you listed in your answer to Question 1.8.

In a database, data is centralized and integrated.  It is not duplicated (except in the special case of distributed databases), because all applications access it through a single DBMS.  Application programs do not include database file formats because all data about the structure of the database is stored in the data dictionary, which is accessed only by the DBMS, not by application programs.  Complex objects are constructed by the DBMS, usually by extracting related data from various sources and combining it into a cohesive unit.  This is all done without the knowledge of the user.

1.10 Define the term database.


A database is a self-describing collection of integrated records.

1.11
What are metadata? What are indexes? What are application metadata?


Metadata is data that describes the structure of the database.  Indexes are data structures used to improve direct access and sequential retrieval.  Application metadata is data about the structure of forms and reports, as well as other application constructs.

1.12
Explain why a database is a model. Describe the difference between a model of reality and a model of a user’s model of reality. Why is this difference important?


A database contains records of the condition of a company or other organization.  As such it is a representation of that company or organization.  A database is a model of the way that the users of the database view the business.  It is not a model of reality because reality is too complex (in fact, unknowable); hence a database can only be a model of a human's model.  This is important because it is a waste of time for one database designer to claim “My model is a better model of the real world than yours.”  The real question is which model is a better model of the users’ models.

1.13
Give an example, other than one in this chapter, of a personal database application.


A stockbroker uses a personal database application to keep track of his clients’ names, telephone numbers, and addresses.

1.14
Give an example, other than one in this chapter, of a workgroup database application.

A political fund-raising committee uses a workgroup database to keep track of donors (and potential donors).

1.15
Give an example, other than one in this chapter, of a large-enterprise database application.


A construction company uses a database to keep track of project costs, labor, materials, and schedule.  One database supports all of these different applications.

1.16
What were some of the weaknesses of early organizational database applications?


Slow and unreliable applications.  DBMS developers did not know efficient ways to provide DB access; programmers did not know how to use new DB technology.  

1.17 What are the two primary advantages of the relational model?


The relational model is readily understood by users because it stores data in tables; relationships among rows are stored in user-visible data.  Relations can be processed by non-procedural programs.  Especially useful in DSS applications.

1.18
Summarize the events in the development of microcomputer DBMS products.

Sales of generalized file processors (primarily dBase products) started micro DBMS industry.  Then, true relational DBMS products were developed.  Also, mainframe DBMS products were brought down to micros.  Today, GUI products such as Microsoft Access and Lotus Approach give great power while being (relatively) easy to use.

1.19
What was the major factor that gave rise to workgroup database applications?


The development and acceptance of  LAN technology and products.

1.20
How does the client–server architecture differ from mainframe multi-user architectures?

With client server, multiple CPUs conducting DB application processing simultaneously on the client computers.

1.21
What is the difference between an Internet database application and a database application that uses Internet technology?


An Internet database application uses the Internet network; a database application that uses Internet technology may or may not use the Internet network.  It may use this technology in the context of an intra-net or even for a personal database application that “publishes” the application to a single individual.


The point of this question is that Internet technology can be used much more broadly than just for the Internet.

1.22
Explain the general nature of distributed processing. What are some of the difficult problems to be faced?

The database is spread across two or more computers.  Security, control, coordination, and synchronization are difficult problems in distributed database systems.

1.23
Describe the purpose of an object-oriented database. Why have such databases not been more accepted for information systems applications?

To provide persistence for OOP objects.  Rarely adopted (as of 2001) because the data must be converted to object format and the advantages of ODBMS aren’t perceived to be great enough to justify the expense (and risk) of a conversion.  Object-relational systems like that from Oracle are far more likely to see use in the near term.  See the Oracle material in Chapter 18 for more information about this.

Answers to Projects

A.
Access the web site of a computer manufacturer such as Dell (www.dell.com). Use the Web site to determine which model of laptop computer you would recommend for under $2500. Do you think one or more databases are used to support this site? If so, which features and functions of the Web site do you think would be most helped by database technology, keeping in mind both the definition of a database and the advantages of database processing?
I used Dell’s Web site and found a page that listed types of computer products.  From there I found the categories of laptops and looked for those under $2500.  From there I used a system configuration page that gave me options to select and then re-priced my laptop.  As an aside, you can get an incredibly spiffy laptop for $2500!

But, to answer the question, all of those pages could be backed by a database application, though I doubt the top-level ones involving product categories are. I believe the system configuration page would be the one most likely to benefit a database application.  

Consider what happens if the system configuration page is not driven by a database application.  Whenever the options or prices on a system change, without a database application, someone will need to modify the HTML for the page to implement the new options and prices.  This could be a very labor intensive process because many servers support this site.  If the system configuration page is supported by a database application, and if it reads available options and prices out of a database, then to change an option or price, Dell personnel need only modify the database’s data.  The next time a customer accesses the page, the new data will be read from the database — very easy with low labor costs.

B.
Access the Web site of a retail bookseller such as Amazon (www.amazon.com). Use the Web site to locate the most recently published biography of William Wordsworth. Do you think one or more databases are used to support this site? If so, which features and functions of the web site do you think would be most helped by database technology, keeping in mind both the definition of a database and the advantages of database processing?

I used Amazon’s web site, and chose Book Search.  There are several types of searches available.  I found Search by Author, Title, and Subject; Search by ISBN; Search by Subject; Search by Publisher, Date; and Power Search.  Since I wanted the most recent one, I chose to Search by Publisher and Date, entered “William Wordsworth” as subject and > 2000 as date.  Three books were returned.

This searching capability has to be backed by a database application.  There is no other way that Amazon could provide acceptable performance.  Looking at the Power Search keywords, it appears that they have written an application that translates user-friendly terms for search criteria into predicates for SQL statements.

It is interesting to consider whether or not they have consolidated title data into one unnormalized table or whether they do joins on Title, Author, and Publisher.  Because performance matters so much, and because this data is not heavily updated (a title, once it’s in, doesn’t change), I suspect that they have created a single (unnormalized) table and built many indexes on it for fast retrieval.  Depending on the interests of your students, you might show both a normalized (three table) and unnormalized (one table) version and discuss the advantages and disadvantages of each with your students.  Also discuss the use of indexes and how a lower level of update makes them more desirable.

Another interesting feature of this site appears when you select a particular book: “Customers who bought this book also bought . . .”  I wonder how they generate that?  Do they post-process their orders to determine correlations among book purchases and then show books that exceed some level of correlation?  Or, do they just pick a book or two that happen to have keywords in common?  Interestingly, when using this site, it’s hard to keep in mind that Amazon has commercial interests, and while this site appears in the form of a disinterested library, it is not.  They have no requirement that facilities like “customers who bought also bought” be backed by any sort of analysis.  It could be book buyers in the back room saying “Let’s push title XYZ.”  They are delivering marketing messages in the garb of a reference librarian.  Or am I just being paranoid?  Hard to say.

Answers to FiredUp Project Questions

FiredUp, Inc., is a small business owned by Curt and Julie Robards. Based in Brisbane, Australia, FiredUp manufacturers and sells a lightweight camping stove, called the FireNow. Curt, who previously worked as an aerospace engineer, invented and patented a burning nozzle that enables the stove to stay lit in very high wind—up to 90 miles per hour. Julie, an industrial designer by training, developed an elegant folding design that is small, lightweight, easy to set up, and very stable. The Robards manufacture the stove in their garage and they sell it directly to their customers over the Internet, by fax, and through postal mail service.

The Owners of FiredUp need to keep track of the stoves they have sold in case they should ever need to contact their users regarding product failures or other product liability matters. They also think that someday they may use their customer list for marketing additional products if and when they develop any.

A.
Do you think a database might be appropriate for FiredUp to use to keep track of their stove and customer data? Explain the circumstances for which you think a database would be appropriate and those for which it would not be appropriate. Describe the circumstances under which you think a personal database would be appropriate. Under what circumstances would a workgroup database be appropriate? What are the circumstances for which an Internet database would be appropriate for FiredUp?

First, FiredUp can certainly use the Internet to gather customer and stove data.  They probably also gather customer and stove data over the telephone, via fax and email, and via postal mail.

Whether or not a database application is needed depends on how much data they have and what they want to do with the data they gather.  If they have sold less than, say, 1000 stoves or so, and if they only use the data on very exceptional occasions, then keeping manual records is probably just fine; a database is probably more trouble than it’s worth.  If, on the other hand, they are selling thousands of stoves, and if they actively use this data, whether for frequent product advisories or for marketing purposes, then a database is probably appropriate.  A personal database would be appropriate if the data needs to be used by only one user at a time.  (There could be multiple users – they just don’t need to use the database simultaneously).  If there is a need for simultaneous access, then a workgroup database would be appropriate.

An Internet database (meaning a database is published over the Internet) would be appropriate if they want users to be able to register online.  If most of their customers are in North American, then, given their location in Australia, such a database could make a lot of sense.  I think they would use this database only to gather new customer registration data and modifications to that data.  There is most likely no reason to allow any external users to query or report on this data.

B.
Address the same problem for the registration of a product sold by Starbucks coffee. Say, for example, that Starbucks wants to develop the ability to track the purchasers of espresso machines from their stores. How do your answers to the questions in part A change?

First, given the number of Starbucks stores, an organizational database will be required.  Whether that database is published over the Internet depends on how they want to gather the data and disseminate the information.  Most likely, registration cards are included in the packaging for the espresso machines.  Customers could fill those cards out and mail or fax them to Starbucks.  If Starbucks wants to enable customers to register their machines on line, then publishing a database with a data entry from via the Web is probably a good way to do this.  (If they don’t want to expose this database to the Internet, they could also use a Web form to gather data, batch it into files and submit those batches for entry to the database.)

The question implies that stores want to tack purchases of espresso machines.  To support this need, the organizational database will need to provide reports for consumption by the store managers or other store personnel.  Given the nature of Starbucks’ business – it sells commodities to unidentified customers – it’s unlikely that store’s need to know the name and contact information about an individual purchaser of a stove.  Rather, the stores would be more interested in seeing espresso machine sales data in some summarized form, maybe comparing their sales to sales of similar stores.  These reports would most likely be published over a corporate intranet using either traditional or Internet technology.

Finally, for product information and liability purposes, the database will need to be accessible by headquarters product marketing and legal personnel.  A system will need to be developed to address warning, recall, and other similar letters to selected customers in the database.    
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