COMP 145, 26 FEB 2004                  Name ______________________________

Instructions:

· This test is open book and open notes, but not open computer or people.

· This test will constitute 75 of the 100 quiz points in your final grade. 

· While there are more and less appropriate solutions to these questions, a significant portion of your grade is based on the reasoning that you provide to support your choices.  
· When possible, use specifics rather than generalities.
· Make sure that your name is on each page.
· Sign the honor pledge.
I have neither given nor received unauthorized aid on this test. 

                              Signed ________________________________________

1. (5) Explain the difference between computer science and software engineering.  Defend or challenge the need to teach both in a university.

Computer science covers the underlying principles on which we build computers and applications.  It includes hardware, software and theory.  Software engineering depends heavily on the theory of computer science, but also depends on a number of other disciplines including psychology and ergonomics for user interfaces, sociology for team organization, and project management.  I personally believe that it is important to teach both in a university because it helps people see how computer science is applied as well as to see that there’s more than theory and programming that goes into building a software product.
2. (5) Identify four of the key characteristics of a good set of requirements and explain why each is important. 
Key characteristics include

· Completeness – or the product will not meet them
· Consistency – impossible to implement inconsistencies 
· Documented – avoids misundrstandings
· Testable – or sdon’t know that they were met
· Prioritized – there’s always too much to do
· Precise – else don’t know if you satisfied
· What, not how – how over constrains the solution
3. (5) In any project, we need to make trade-offs.  At the project level, we can control resources, time, quality and function.  At the design level, we can balance such issues as flexibility and robustness.  Explain how changes in the robustness or flexibility of design affect these controllable aspects of the project.  

Building flexibility and robustness into your program will add to the design and implementation efforts, costing time and/or resource.  Both increase the quality of the product.  However, these costs can be recovered when requirements change (flexibility) and in testing (robustness).
4. (8) Explain the differences between architecture, design and implementation and explain why software engineering deals with all three.
Architecture defines the external interfaces of the product, but does it at the level of a model or abstraction.  It does not tell you how to build the system.  That is the role of design.  The implementation is the realization of the design.  All three are needed.  Architecture bridges the gap between user and implementer, provides a model that allows high level reasoning and discussion, and suggests well-known patterns that can be applied to the project.  Design provides the framework for a well-structured product, allows work to be divided among developers and to find the most egregious errors while they are still not too costly.  Implementation is clearly needed.
5. (10) UML has become a very popular tool in the software engineering community, being used in multiple phases of the process.  Explain what UML is and is not and give examples of the types of problems that UML does and does not address.  Which are the harder problems?  For the problems that UML does not address directly, does it make them easier in any way?
UML is only a syntax to define models; it is used at both the architecture and design levels.  UML addresses the problems of describing a design in models and a language that a broad range of people can understand.  It is not a process and does not address the harder problem of how to create an excellent design nor does it specify a process by which to do it.  The existence of a well thought out, broadly accepted syntax does help with the harder problems because it provides a communications vehicle, a clear definition through which developers can reason and analyze, and helps people recognize patterns that have been addressed by other people.
6. (12) Anyone can put together a schedule; putting together a realistic and affordable schedule is harder.  There are two parts of the problem:  the information that you need in order to start and the processes and tools that can help you do a better job of scheduling. Explain the steps involved in creating a schedule and what tools are appropriate to help in each step.  Then show how this general model can be applied in both a spiral process and in extreme programming, including the information that is available to each of these processes when doing scheduling. 
In order to build a schedule, one needs to understand the tasks, the expected time for the tasks, the resources available, and the constraints – specifically, the required milestones and deadlines.  The contract and the organization’s process will dictate the milestones and deadlines.  Tools of use:  work breakdown for defining the tasks, PERT charts for laying out the tasks in required order, and Gantt charts for putting the schduke together.  The basic steps on creating a schedule are to start with external commitments, add the development for the bare bone system, including all internal milestones and checkpoints, and then determine what else you can add.  In a spiral model, this process is gone through once and the schedule reflects going through the full process several times.  In extreme programming, the key scheduling is on a single iteration.  This implies small scale scheduling but provides a lot better information about the tasks and how long each is apt to take. 

(15) You have been asked to design a web-based system for a volunteer tutoring system.  Students can register to be tutored and pre-approved tutors can accept those assignments.  This unfortunately is the full definition of your job.  You need to extract the specific details from the director in order to proceed.  Describe your approach to getting a clear definition of the assignment, explaining why you chose the specific techniques.  Identify the materials that you will bring with you for your first meeting and produce an example of those materials.
While there are several approaches to getting a better definition of the task, there are two things that are important:  one is engaging the client and the second is starting with a strawman.  While open-ended questions and listening are critical to customer engagements, if that is all that you have, it is likely to take a lot longer to reach conclusions and definitive solutions.  There are two approaches that you can take to getting use cases from the customer:  build strawman use cases and ask him to correct it or create an example user story and ask him to write the others.  You will eventually need a contract and could outline the contents of it, but most contracts are not detailed enough to give you further insight into what is needed.  Other ways to approach the customer is to get him to explain what is currently done (which is a form of oral user story) or to give him examples a possible user interface, which will give you the opportunity for him to identify what is and isn’t logical.  

Examples of use cases that would be appropriate to start the discussion (actually, just this list could be sufficient):

Student: register, sign up, check for acceptance, change of time, additional topic, stopping tutoring

Tutor: register, sign up for topics and times, accept a student, drop a student, change topics and times  

(15) Many of you are or will be looking for jobs in software field.  One of the things that you would like to understand about a company is how they really work (rather than what process they say they follow).  Propose three (3) questions that you would ask about a company to help you understand how the company develops software and explain what the answers will tell you about the company’s process.  
There are a lot of questions that will help you understand how the process works.  Asking about what the process is, however, is probably not one of them.  The goal is to ask questions that elicit the reality rather than the official statement.  Questions that could be useful:

· How much interaction with the customer? (not much => not agile)
· How much individual vs pair vs group work? (will give you a feel for not just XP, but how much interaction occurs)
· How long does one person work on the same component? (distinguishes between group-owned code and personal ownership of code)
· How many meetings? (will tell you how heirarchical the group is and how good communication is.  Few meetings is a bad sign.)
· How long are the projects? (gives you a flavor for the types of projects undertaken.  3-5 year cycle means requirements are firmly defined and a waterfall method is probably used) 
· Do separate groups do requirements, design, and development? (tells you the size of teams and how heavily divided the functions are)
· How significant are requirement changes? (if you word this loosely, you’ll discover if they use an agile method and requirements changes are no big deal or if they are less agile and chnages represent a significant problem)
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