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Answers to Chapter 12 Problems

1. Since the same ProdNo value can appear on more than one order, there must be a M-N relationship (or equivalently an associative entity type with two identifying 1-M relationships).  The Contains relationship (near Product) must have a minimum cardinality of 1 because the problem states that each order must contain at least one product. CustNo and EmpNo could be placed in separate entity types (Customer and Employee). If using separate entity types, there would need to be 1-M relationships to the Order entity type.
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2. The revised Order Form is more complex than the simple Order Form analyzed in problem 1 with the addition of the new fields in the main form and subform. The following points justify the important design decisions in the form analysis:

· The minimum cardinality in the Places relationship (near Customer) is 1 because the problem statement states that customer data always appears on the main form.

· The minimum cardinality in the Places relationship (near Order) can be 0 or 1. The problem does not specify whether customers can exist without placing at least one order.

· The minimum cardinality in the Takes relationship (near Employee) is 0 because the problem statement states that employee data does not always appears on the main form.

· The minimum cardinality in the Takes relationship (near Order) can be 0 or 1. The problem does not specify whether employees can exist without taking at least one order.

· The Price attribute must be part of the Contains relationship because the problem states that the price can vary for the same product across orders.

· The Supplier entity type is related to the Product entity type in a 1-M relationship because the problems states that the supplier data is identical on all subform instances with the same product number. 

· The Amount field in the subform is computed. It should not be stored since it is easy to compute.

· The Total Amount field in the main form is computed. It might be a good idea to store it because computing it requires retrieval of all related instances of the Contains relationship.
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3. Since the same ProdNo value can appear on more than one purchase, there must be a M-N relationship (or equivalently an associative entity type with two identifying 1-M relationships).  The ContainsProd relationship (near Product) must have a minimum cardinality of 1 because the problem states that each purchase must contain at least one product. SuppNo could be placed in separate entity type (Supplier). If using a separate entity type, there would need to be 1-M relationship to the Purchase entity type.
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4. The revised Purchase Form is more complex than the simple Purchase Form analyzed in problem 3 with the addition of the new fields in the main form and subform. The following points justify the important design decisions in the form analysis:

· The minimum cardinality in the SellsOn relationship (near Order) is 1 because the problem statement states that supplier data always appears on the main form.

· The Selling Price attribute belongs in the ContainsProd relationship because the problem states that the selling price of the same product can vary across purchases.

· The UnitCost and QOH attributes belong in the Product entity type because the problem states that they have the same values for a given product across purchases.

· The Amount field in the subform is computed. It should not be stored since it is easy to compute.

· The Total Amount field in the main form is computed. It might be a good idea to store it because computing it requires retrieval of all related instances of the ContainsProd relationship.
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5. The following points justify the important design decisions in the form analysis:

· The maximum cardinality in the Supplies relationship (near Supplier) is 1 because the problem statement states that each product appears on at most one Supplier Form instance.

· The minimum cardinality in the Supplies relationship (near Supplier) can be 0 or 1 because the problem does not indicate whether a product can exist without being related to a supplier.

· The minimum cardinality in the Supplies relationship (near Product) can be 0 or 1 because the problem does not indicate whether a supplier can exist without being supplying at least one product.
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6. Here are notes about the parallel integration:

· In the Product entity type, the attributes Product and ProdName were determined to represent the same data.

· In the Supplier entity type, the attributes Supplier and SuppName were determined to represent the same data.

· The 1-M relationship between the Supplier and Purchase entity types was dropped in the integrated ERD below. The ERD for the Purchase Form contains this relationship (SellsOn). This relationship is dropped because it can be derived from the Supplies and ContainsProd relationships. The problem states that every product on a purchase form must come from the same supplier. This constraint cannot be directly represented in the ERD through relationships and cardinalities. Chapter 14 describes SQL statements that can be used to represent this constraint. A reason to retain the SellsOn relationship is that it may facilitate development of the Purchase Form in some form development tools. In Microsoft Access, you will need to write code to populate the supplier data on the form if the relationship does not exist. If the relationship exists, Access will generate the form data automatically from the query data.

· The minimum cardinality of the Supplies relationship (near Product) is chosen to be 1. There is a conflict between the ERDs for the Supplier Form and Order Entry Form. Since suppliers are chosen before orders can be taken, the Supplier Form ERD takes precedence.
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7.

Possible transformations to the ERD are to make manager and category separate entity types.
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8.
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This design ensures that staff can be assigned to a program only if the staff has previously been assigned to the associated project.  The M-N relationship (selects) in problem 7 has been changed to an entity type and 1-M relationships in problem 8 to enforce the staffing constraint.  The 0 min cardinality in the used-in relationship is necessary because project staff assignments are made before program assignments.
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The second design does not enforce the staffing constraint.  A program is linked to exactly one project and staff. However, there is no constraint that the staff has already been assigned to the project.  The staffing constraint can be added during implementation either as a table constraint or form constraint.

Another variation is to make the program entity type identification dependent on the project entity type.  Program Id is a concatenation of project id and a relative number.  It might be better to split program id into two attributes (project id and program number) and add an identification dependency.
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10.


[image: image19.wmf]Project

Staffing Form

Program

Form

Timesheet

Form


The project staffing precedes the program form because an employee must be assigned to a project before a program of the project can be assigned to the employee.
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