CpSc 881 – Software Product Lines
MidTerm Exam

Name _____________________________________

Consider the following detailed scenario. 

A group of children are born with one ventricle in their heart instead of two. They will die without surgery - in fact three surgeries. One surgery at two days after birth, one at 6 months, and one at several years of age. At each of these stages there are two different surgical procedures from which the surgeon must choose. A renowned health care company wishes to produce a series of products that collect data from medical personnel to support the decisions about which surgery to perform. The data are of diverse types. There may be MRI imaging data, telemetry data from EKG and EEG, blood tests, and other items. The product must be robust in the face of missing data. The data will be analyzed by a web service that operates on the company’s central server farm. The products in the product line serve as the interface that the medical personnel use to collect and bundle the data and to present the results when computed. The output is a recommendation as to which technique to use and a set of parameters to be used during the surgery. Studies are continuing in this area and the odds of a successful outcome are steadily increasing.
Different countries have different regulations and different traditions about the type of data they find persuasive. The health care company wishes to produce products that will be practical in each of their identified regions of the world. Each product should have minimum cost to make them accessible in developing nations. The computing facilities used by medical personnel around the world vary considerably. These products need to be able to run on a variety of OS/hardware combinations. Different countries have different infrastructures with different protocols, data rates, etc. Devices have to meet the quality standards of the country in which they are sold.
Construct a business case for a product line approach to this problem. In writing the case begin with a description of the variability among the products and provide a basic feature model for the products. Provide two cost estimates using SIMPLE. In one estimate compare the usual one product at a time development to a fully modeled, fully automated approach. In a second estimate compare the partial automation and full automation approaches. Describe what is meant by each approach. Use relative comparisons.  As part of the description, describe a possible architecture that would be feasible given the variability needed and the qualities needed in such a product.
These are the central elements you should address. 
1. variability
2. business case

3. architecture

4. automatic generation

5. feature modeling

