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Module - 5
Structuring Systems Data Requirements 
Study Questions

Name:  __________________________________________________________________

Review Questions 
1. Discuss why some systems developers believe that a data model is one of the most important parts of the statement of information system requirements .
2. Distinguish between the data modeling done during information systems planning, project initiation and planning, and the analysis phases of the systems development life cycle.  
3. What elements of a data flow diagram should be analyzed as part of data modeling?
4. Explain why a ternary relationship is not the same as three binary relationships. 

5. when must a many to many relationship be modeled as an associative entity?

6. What is the significance of triggering operations and business rules in the analysis and design of an information systems ?

7. Which of the following types of relationships can have attributes associated with them: one-to-one, one-to-many, many-to-many?
8. what are the linkages between data flow diagrams, decision tables, state transition diagrams, and entity-relationship diagrams?

9. What is the degree of a relationships? Give an example of each of the relationship degrees illustrated in this chapter.
10. Give an example of a ternary relationship (different from any example in this chapter).
11. List the deliverables from the conceptual data modeling part of the analysis phase of the systems development process.
12. Explain the relationship
13. between minimum cardinality and optional and mandatory participation. 

14. List the four types of E-R diagrams produced and analyzed during conceptual data modeling.

15. Give an example of aggregation. Your  example should include at least one aggregate object and three component objects. Specify the multiplicities at each end of all the aggregation relationships. 
16. Contrast the following terms:

a) subtype; super type

b) Disjoint rule; overlap rule

c) Object class; object

d) Attribute; operation

e) abstract class; consecrate class 

Problems and Experiences 
1. Assume that at Pine Valley Furniture each product (described by Product No., Description, and Cost ) is composed of at least three components (described by Component No., Description, and Unit of Measure) and components are used to make one or many products (i.e., must be used in at least one product). In addition, assume that components are used to make other components and that raw materials are also considered to be components. In both cases of components being used to make products and components being used to make other components, we need to keep track of how many components go into making something else. Draw an E-R diagram for this situation and place minimum and maximum cardinalities on the diagram. 

2. Much like Pine Valley Furniture’s sale of products, stock brokerages sell stocks, and the prices are continually changing. Draw an E-R diagram that takes into account the changing nature of stock prices. 

3. If you were going to develop a computer based tool to help an analyst interview users and quickly and easily create and edit entity relationship diagrams, what type of tool would you build? What features would it have? How would it work? 

4. A software training program is divided into training modules, and each module is described by module name and the approximate practice time. Each module sometimes has prerequisite modules. Model this situation of training programs and modules with an E-R diagram. 

5. Each semester, each student must be assigned an advisor who counsels students about degree requirements and helps students register for classes. Students must register for classes with the help of an advisor, but if their assigned advisor is not available, they may register with any advisor. We must keep track of students, their assigned advisor, and with whom the student registered for the current term. Represent this situation of students and advisors with an E-R diagram. 

6. Assume that entity PART has attributes Part – Number, Drawing, Number, Weight, Description, Storage-Location, and Cost. Which attributes are candidate keys? Why? Which attribute would you select for the identities of PART? Why? Or do you think that you should create another attribute to be the identifier? Why or why not?

7. Consider the E-R diagram in Figure 9.9

a. What is the identifier for the COMPLETES associative entity?

b. Now, assume that the same employee may take the same course multiple times, on different dates. Does this change your answer to part a? Why or way not?

8. Study the E-R diagram in Figure 9-30. Based on this E-R diagram, answer the following questions.

a. How many Projects can an employee work on?

b. What is the degree of the Includes relationship?

c. Are there any associative entities on this diagram? If so, name them. 

d. How else could the attitude Skill be modeled?

e. Is it possible to attach any attributes to the Includes relationship?

f. Could TASK be modeled as an associative entity?

9. For the entity-relationship diagram provided in Figure 9.31, draw in the relationship cardinalities and describe them. Describe any assumptions you must make about relevant business rules. Are there any changes or additions you would make to this diagram to make it better? Why or why not? 

10. For the entity-relationship diagram provided in Figure 9.31, assume that this company decided to assign each sales representative to a small, unique set of customers; some customers can now become “members” and receive unique benefits; small manufacturing teams will be formed and each will be assigned to the production of a small, unique set of products; and each purchasing agent will be assigned to a small, unique set of vendors. Make the necessary changes to the E-R diagram and draw and describe the new relationship cardinalities. 

11. Obtain a copy of an invoice, order form, or bill used in one of your recent business transactions. Create an E-R diagram to describe your sample document.

12. Using Table 9-1as a guide, develop the complete script (questions and possible answers) of an interview between analysts and users within the order entry function at Pine Valley Furniture. 

13. An airline reservation is an association among a passenger, a flight, and a seat. Select a few pertinent attributes for each of these entity types and represent a reservation in an E-R diagram. 

14. Choose from your own experiences with organizations and draw an E-R diagram for a situation that has a ternary relationship.

15. Consider the E-R diagram in Figure 9-32. Are all three relationships – Holds, Goes-on, and Transports – necessary (i.e., can one of these be deduced from the other two)? Are there reasonable assumptions that make all three relationships necessary? If so, what are these assumptions?

16. Draw an E-R diagram to represent the sample customer order in Figure 9-4.

17. Ina  real estate database, there is an entity called PROPERTY, which is a property for sale by the agency. Each time a potential property buyer makes a purchase offer on a property, the agency records the date, offering price, and name of the person making the offer. 

a. Represent a property entity and its purchase offer attributes using the notation for multivalued attributes. 

b. Represent the property entity and its purchase offer attributes using two entity types. 

c. Finally, assume the agency decides to also keep data about buyers and potential buyers, including their name, phone number, and address. Augment your answer to part b to accommodate this new entity type. 

18. Consider the Is-married-to unary relationship in Figure 9-8c.

a. Assume that we want to know the date on which a marriage occurred. Augment this E-R diagram to include a Date_married attribute. 

b. Because persons sometimes remarry after the death of a spouse or a divorce, redraw this E_R diagram to show the whole history of marriages (not just the current marriage) for persons. Show the Date_married attribute on this diagram. 

19. Consider Figure 9-13.

a. Write a domain integrity rule for Balance.

b. Write a triggering operation or the Balance attribute for the event of inserting a new ACCOUNT. 

20. As best you can, describe the process logic and business rules underlying the entity-relationship diagrams from Problems and exercises 9 and 10. How are entity-relationship diagrams similar to and different from the logic modeling techniques from the previous chapter (e.g., Structured English, decision tables, decision trees)? In what ways are these data and logic modeling techniques complementary? What problems might be encountered if either data or logic modeling techniques were not performed well or not performed at all as part of the systems development process?

21. In the Purchasing Department at one company, each purchase request is assigned to a “case worker” within the Purchasing Department. This case worker follows the purchase request through the entire purchasing process and acts as the sole contract person with the person or unit buying the goods or services. The Purchasing Department refers to its fellow employees buying goods and services as “customers.” The purchasing process is such that purchase requests over $1,500, the product or service can simply be bought from any approved vendor, but the purchase request must still be approved by the Purchasing Department, and they must issue a Purchase Order. For large purchases, once the winning bid is accepted, the Purchasing Department can issue a Purchase Order. List the relevant entities and attributes and draw an entity-relationship diagram for this business process. List whatever assumptions you must make to define identities, assess cardinality, and so on. 

22. Convert the class diagram in Figure 9-27 to the equivalent E-R diagram. Compare the two diagrams. Describe what different system specifications are shown in each diagram. 

23. Draw a class diagram, showing the relevant classes, attributes, operations, and relationships for each of the following situations (if you believe that you need to make additional assumptions, clearly state them for each situation).

a. A company has a number of employees. The attributes of employee include employee ID (primary key), name, address, and birth date. The company also has several projects. Attributes of Project include project Name and start Date. Each employee may be assigned to one or more projects, or may not be assigned to a project. A project must have at least one employee assigned, and may have any number of employees assigned. An employee’s billing rate may vary by project, and the company wishes to record the applicable billing rate for each employee when assigned to a particular project. At the end of each month, the company mails a check to each employee who has worked on a project during that month. The check amount is based on the billing rate and the hours logged for each project assigned to the employee.

b. A university has a large number of courses in its catalog. Attributes of course include course Number (primary key), course Name, and units. Each course may have one or more different courses as prerequisites, or may have no prerequisites. Similarly, a particular course may be a prerequisite for any number of courses, or any not be a prerequisite for any other course. The university adds or drops a prerequisite for a course only when the director for the course makes a formal request to that effect. 

c. A laboratory has several chemists who work on one or more projects. Chemists also may use certain kinds of equipment on each project. Attributes of Chemist include name and phone No. Attributes of Project include project Name and start Date. Attributes of Equipment include serial No and cost. The organization wishes to record assign Date – that is, the date when a given equipment item was assigned to a particular chemist working on a specified project -  as well as total Hours, that is , the total number of hours the chemist has used the equipment for the project. The organization also wants to track the usage of each type of equipment by a chemist. It does so by computing the average number of hours the chemists has used that equipment on all assigned projects. A chemist must be assigned to at least one project and one equipment items. A given equipment items need not be assigned, and a given project need not be assigned either a chemist or an equipment item.

d. A college course may have one or more scheduled sections, or may not have a scheduled section. Attributes of course include course ID, course Name, and units, Attributes of Section include section Number and semester. The value of section Number is an integer (such as 1 or 2) that distinguishes one section from another for the same course, but does not uniquely identify a section. There is an operation called find Num Sections that finds the number of sections offered for a given course in a given semester.

e. A hospital has a large number of registered physicians. Attributes of Physician include physician ID (primary key) and specialty. Patients are admitted to the hospital by physicians. Attributes of Patient include patient ID (primary key) and patient Name. Any patient who is admitted must have exactly one admitting physician. A physician may optionally admit any number of patients. Once admitted, a given patient must be treated by at least one physician. A particular physician may treat any number of patients, or may not treat any patients. Wherever a patient is treated by a physician, the hospital wises to record the details of the treatment, by including the date, time, and results of the treatment.

24. A student, whose attributes include student Name, Address, phone, and age, may engage in multiple campus based activities. The university keep stack of the number of years a given student has participated in a specific activity and, at the end of each academic year, mails an activity report to o the student showing his or her participation in various activities. Draw a class diagram for his situation. 

25. A bank has three types of accounts; checking, savings, and loan. Following are the attributes for each type of account:

CHECKING: Acct_no, Date_Opened, Balance, Service_charge 

SAVINGS: Acct_No, Date_Opened, Balance, Interest_Rate

LOAN: Acct_No, Date_Opened, Balance, Interest_Rate, payment 

Assume that each bank account must be a member of exactly one of these subtypes. At the end of each month, the bank computes the balance in each account and mails a statement to the customer holding the account. The balance computation depends on the type of the account. For example, a checking account balance may reflect a service charge, whereas a savings account balance may include an interest amount. Draw a class diagram to represent the situation. Your diagram should include an abstract class, as well as an abstract operation for computing balance. 

