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Answer any 4 of the following: (25 points each)  

Circle the number of the questions that you wish to have marked. If you leave this blank, questions 1-4 will be graded.

1   2   3   4   5 

 Use only the space provided;  do not attach additional sheets.

The questions of this examination use the following requirement specification:

In a traditional human-computer interaction (HCI) system, a user controls the system through various input devices, and the system presents output in a way that human senses such as vision, hearing, or touch can perceive. 

The PossessedHand HCI system uses computer output in the form of electrical stimulations from multiple, noninvasive electrodes attached to the forearm to control the subject's hand movements. We envision this technology as having application in systems for learning or guiding execution of various physical skills, such as playing a musical instrument, as well as in rehabilitation systems. The system's feedback method could be applied to interactive systems in general. 

The Possessed-Hand system consists of two belts, each with 14 embedded electrodes, that attach to the subject's forearm; a switching board; a battery; a condenser for generating the electrical pulses; and an Arduino Mega microcontroller connected to a PC via a USB cable.  GUI on the PC provides the means to vary the stimulation level and thereby control the forearm and wrist muscles connected to the subject's hand. With 12 available stimulation levels and 14 electrical paths, 168 stimulation patterns are possible. 

An automatic calibration system identifies the stimulation patterns that control the subject's hand and selects the optimal stimulation levels for each joint movement. This calibration is a control loop using the touchscreen as input and human muscle activity as output.  

We envision using PossesedHand to guide other difficult tasks, such as flying a helicopter or drawing, or to aid in physical rehabilitation. In addition, the system currently controls movements in only one hand, and including both hands could unlock many other possibilities. We're also considering applying controlled electrical stimulations to different areas of the body, such as the shoulder. 

1. What is a non-functional requirement?  Identify 4 non-functional requirements of the Possessed-Hand system c  using any requirements specification technique you wish; then specify how the requirement is to be tested, i.e., what is the acceptance criterion or criteria for each requirement that you have identified?

2. Structured Analysis and Object-Oriented analysis are the two most common  methods used to analyze requirements. Provide a brief description of each and discuss the applicability of each to the risk-based authentication system application. Which should be used for the Possessed-Hand system ? Why (include rationale for not choosing the other)? 

3.  Describe the characteristics of a good requirement. Critique the Possessed-Hand system specification with respect to the characteristics of a good requirement. Identify the major activities of requirements analysis and discuss whether or not the above requirement specification supports the activity. 

4. Many studies have shown that faulty Requirements Engineering is a major contributor to software failures. Identify the most common RE problems and discuss whether or not the Possessed-Hand system requirement specification addresses these problems. Where the specification does not address a particular common problem, show how the specification should be modified to correct the weakness.

5.  Select a life-cycle model for the development of the Possessed-Hand system  system. Identify a possible evolution of the software requirements of risk-based authentication system  and its affect on the selected software life-cycle model.  Discuss the general principles for determining the appropriate software life-cycle based on the expected evolution of the software requirements.

