CS 310 MIDTERM EXAM 2008

Time started:____________
  



Time finished:____________

PRIVATE 

Closed book, closed Internet, single session (< 3 hours) exam. You may use a 2-sided sheet of notes. Omit three problems.  Essays should be 1-2 paragraphs. I am looking for precision, specificity, and evidence of what you have learned in this course. Please use the computer.

1. Comment on 5 of the following (what are they, what relevance to software engineering, 1-2 sentences each): 

a. COTS: Commercial -off-the shelf software (as opposed to bespoke) is built for more than one user and sold as a commercial product. Relevance: it can often be incorporated into a  system without being built from scratch. If it satisfies the requirements, the system can be cheaper and more reliable.
b. One advantage and one disadvantage of PDL-based requirements definition. Advantage: the formal notation is precise and unambiguous. Disadvantage: it is too restrictive for many requirements and not readable without special training.Relevance: it is one of several options for expressing requirements that might be more appropriate for describing lower-level functions such as device drivers
d. Emergent system properties. Properties of the system as a whole that are not properties of any one component. Reliability is a good example.Relevance: they need to be consideredin addition to requirements for specific components.
e. Functional versus non-functional requirement, Give examples. A functional requirement describes what the system does; for example “the system shall display a login screen when the user first accesses it.” A non functional requirement describes a property of the system; for example,  “The  system shall be coded in Ada.” Relevance: it is not important to ditsinguish between the two, but reviewing tthe categories can help insure that you don't leave them out.
f. Wicked problem: one for which the requirements cannot be specified. Relevance: the true nature of the requirements may emerge only as a solution is developed and the system is used. 
g. CAPTCHA (Completely Automated Turing Test To Tell Computers and Humans Apart) a program that generates tests that humans can pass but current computer programs cannot. It is used to protect against BOTS and spamming. Relevance: just an interesting idea.
2. Give 3 or 4 reasons that software is often late.  Relate each to your experience. 
· Requirements that are incorrect (not clear, not specific, contradictory)

· Errors during development, e.g. a design that doesn't match the requirements or coding mistakes.
· Underestimating the time it takes to write and debug code. 

· Requirements changes during development.

· One group does not deliver a necessary component

· Problems during system integration--the pieces don't fit together.

3. How does the waterfall method work? List some of the criticisms of the method. Pick another method. Give examples (one each) where each method is more appropriate than the other. Give reasons.

Main steps: requirements, design, implementation, test, maintenance. Each phase is supposed to be completed before the next one begins. 
Problems: 

a. software development is not always a simple linear process (you often understand one stage only after starting a later stage).

b.  difficulty of incorporating change after a stage is passed means you might not go back and fix a problem in an earlier stage.
Another method: evolutionary which might be more appropriate for a web site in an evolving business as opposed to an avionics system for an existing helicopter whose requirements are known and which would be better done with waterfall.
4. Give examples of requirements for Amazon.com in 4 of the following categories

a. Reliability: System downtime shall be less than 30 milliseconds per 24 hours. Comment: one estimate from http://roc.cs.berkeley.edu/talks/pdf/LISA.pdf  is $180K/hr.
b. Ethical: The system shall not stock books that describe how to manufacture bombs.
c. Portability: The system shall be accessible via Netscape, IE and Firefox browsers

d. Implementation: The system shall be hosted on an Apache server with server-side programming in PHP
e. Delivery: The completed system shall be delivered on 12/11/09.

5. Construct a context diagram for Amazon.com. Problem: identifying only the systems that are external to the system you will develop..
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6. Construct a viewpoint hierarchy for Amazon.com.
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All VPs

   Services:
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        Services: 

· Search catalog  

· Place item in shopping cart
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· View order status

        A1 Registered customer

            Services

· Expedited checkout
        A2 Unregistered customer

            Services:

· Register

  B. Supplier

        Services:

· Ship book

· Submit bill

· Edit book information

        B1 Preferred supplier

            Services:

· Track order history

   C Amazon personnel

        Services

Another one:
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7. Construct a process diagram for Amazon.com.
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Shadows indicate external systems.
8. Expand one of the processes in 7 to a DFD for Amazon.com. What is the difference between the two models?
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Alternate:
The process diagram is to place the entire system in the  context of the outside world. The DFD is to expand one of the processes within the process diagram. The DFD may also show interfaces with the external systems, but it’s main purpose is to show flow of information from one step to another.

9. Construct a use case diagram for Amazon.com. Fill in one of the use case descriptions.

PRIVATE
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Purchase Service normal sequence:

The purchase customer opens the Amazon website.

The customer logs in by using the user name and password.

The customer searches the item on the search box.

The customer finds the item.

The customer clicks the item, and adds it to the shopping cart.

The customer clicks the purchase item.

The customer will verify his mailing information.

The customer will verify his/her billing information.

The customer will verify the amount.

The customer clicks the submit button.

The customer finishes the purchase.

Alternative sequence:

The customer needs to change his/her new billing information.

The customer needs to purchase more than one item.

The customer needs to fill out his/her credit account.

The customer needs to change his mailing address.

(Answer borrowed from Yan Li)

10. Construct a state machine for Amazon.com Possible states: waiting, displaying options, searching book db, placing order, validating credit card, shipping.
PRIVATE


PRIVATE
<MAP NAME="ImageMap"></MAP>
11. <MAP NAME="ImageMap"></MAP>Describe the major steps you would take to manage the Amazon project.  

You might mention a feasibility study,securing funding,  understanding and documenting  the requirements, projecting costs, generating a schedule, hiring personnel, ... any of the steps in software development ...

What will be the most challenging aspect and how will you deal with it?  possible problems you  might discuss  include  protecting the database, maintaining customer privacy, system security, system availability.
12. You are interviewing for two positions: software developer and requirements engineer. List 3-4 expected duties for each. List your characteristics that will help and those that will hinder you for each position.

Requirements Engineer 

Duties

1. Work with customer to understand his/her needs

2. Build system model(s)

3. Write the requirements document

Positive characteristics

1. Broad education

2. Interviewing skills

3. Writing skills

4. Experience working with people

Negative characteristics

1. Inability to communicate with people

2. Difficulty grasping the big picture

Developer duties

1. Develop design from requirements 

2. Code from design documentation

3. Design and code reviews

4. Unit test own code

5. Help with integration tests

6. Support formal testing

Positive characteristics

1. Knowledge of the implementation language

2. Testing and debugging skills

3. Ability to work to a deadline

4. Experience in the application domain

Negative characteristics

1. Carelessness
2. Lack of intelligence
3. Missing any of the above
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