PROBLEM 1 (20 points)
Answer 5 of the following 8 questions:

1. Software project 

a) Define the concept of a software project. 

b) What are the major Project Influence Factors?

2. Software process

a) What is a software lifecycle ( ANSI/IEF Std. 729-1983 definition) ?

b) Name two well-known process models and list their major characteristics and weaknesses.

3. SDLC models: A development company is in the very early stages of feasibility study and project setting for the development of a new software product with a number of uncertainty aspects. First, there is a high risk due to a significant percentage of unknown and evolving requirements. Second, the system, a defense system, shall be comprised of a number of mission critical components, characterized with high performance, safety and availability requirements. What type of SDLS model should the company select to base its development upon? Explain way.

4. Software design quality – Cohesion

a) Definition;

b) Basic Cohesion types - list the types in a specific order - from low to high or from high to low;

c) Define the design objective for cohesion, explain why (e.g., what are the benefits?).

5. Structured Design Quality – Coupling 

Determine the type of coupling for cases (1), (2), (3) and (4) shown below.
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6. A UML diagram used to represent the classes of the system and their interrelationships (including inheritance, aggregation, and associations) is called ……………………… These diagrams are the mainstay of object-oriented modeling and are used to show both what the system can do during the ………….phase of software development process and how the system will be structured and built as part of the ……….phase. 

7. Use cases:

Is the textual description corresponding to and correct with respect to the UC diagram shown below?
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8. FP:

Calculate the function points (PM = 0.036*FP*PIF) for the system shown in PROBLEM 2. Assume the following FP and PIFs: 

· the input functions (processes/modules) are at medium level of difficulty  - complexity=3 p/w

· output functions are at simple level of difficulty  -> complexity=2 p/w

· COT functions are at advanced level of difficulty -> complexity 5 p/w

· PIFs: distributed development (4) and strict extra functional requirements – 5, no other PIFs.

PROBLEM 2: DFD to SC Mapping (20 points) 

Map the DFD of the “Book Order Processing System,” shown below, into a STRUCTURE CHART. Include error handling. Describe the used abbreviations, if any.

Notice that some functional aspects of the system are intentionally omitted from the DFD for simplicity. Map only the functionality represented by the diagram.
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PROBLEM 3: OOAD (20 points)

Build a Static Object Diagram (a static model) capturing the following (partial) requirements for the development of an Online Bookstore Application (OBA). (If some information is not provided explicitly make your own assumptions. There may be information that cannot be captured in the static model explicitly.)

----------------------------------------------------------------------------------------------------------------------------------

The OBA should maintain up to date information about the following entities: Customers, Publishers, Books, Customer Orders, Book Orders, and Purchase Orders. 

Customers are identified by their customer id, name, address, and book preference (fiction or non-fiction). Further, there are two, and only two, types of customers - Private Customers and Business Customers. No other types of Customers are to be supported by OBA. In addition to the common characteristics, Private Customers have a credit card data attribute; Business Customers have an account number attribute. 

Books are characterized by title, author, ISBN number, year, price, and category (fiction or non-fiction). 

They are published by one and only one Publisher.

A Customer Order is characterized by a unique identifier, date, state (outstanding or paid) and a total price. It is a container that has at least one and possibly many Book Order objects aggregated in it. Each Book Order is characterized by a book order id and quantity. Each Book Order is associated with one Book. Any particular Book may be associated with zero to many Book Orders. Every Customer Order must be associated with a unique Customer; any particular Customer may have zero, one, or many Customer Orders associated with it. 

Publishers are characterized by a publisher number, name, and address. Each Purchase Order is generated for a unique Publisher. There may be zero, one or more Purchase Orders associated with a Publisher. A Purchase Order is a container that has at least one and possibly many Book Order objects aggregated in it. Purchase Orders have a unique number id, date, priority, value and state (outstanding or fulfilled) attributes.

Notice: The Bookstore maintains no inventory. The Books are shipped to the Customers by the Publishers.

Extra Credit Questions (From Extra reading and Discussion reading):

1) Quality Systems for Software Development: Compare ISO 9001 and CMM with respect to their structure, suitability to different project sizes, and applicability to different industries. 

2) In the paper “Abstractions for Software Architecture and Tools to Support Them,” M. Shaw and her co-authors describe a model for an architecture description language. What are the basic elements of the model? 

3) What are the two major forms of Module testing? What are their advantages and constraints respectively?
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