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Part 1



Jim is a graduate student at State University. Under the guidance of his advisor, Professor Johnson, Jim is developing a computer program that simulates the behavior of sonar signals in the ocean. Jim’s project is funded by SimToolTech, a company that sells a variety of computational models and simulation programs. SimToolTech’s engineers have told Jim that he should aim to produce a sonar program that can detect objects up to five miles away. Jim has had difficulty overcoming the significant amount of background noise that occurs in a typical ocean environment. He feels that his advisor and SimToolTech are becoming impatient with his slow progress.

After months of effort, Jim creates an algorithm that can detect objects that are five miles away in calm waters with small, infrequent waves. Such conditions are relatively rare in real oceans, but they do occur from time to time. Jim implements his algorithm in the computer program. He feels that he has fulfilled his objective of developing a program that can detect objects up to five miles away. Jim submits a paper to his advisor that highlights the program’s capability of detecting objects up to five miles away. He assumes that Professor Johnson will catch any inadequacies in the program and will tell him whether the program requires additional work.

Part 2


Professor Johnson has taught at State University for the twenty years, and he is a leading researcher in the field of sonar. However, Professor Johnson’s research group hasn’t produced a major finding in a few years, and rumors are beginning to circulate that he has lost his touch. Professor Johnson wants to present Jim’s project at SonCon, the annual sonar research conference. The submission deadline for SonCon is approaching soon.


Consequently, Professor Johnson is delighted when he learns that Jim has produced a breakthrough with his research. Under normal circumstances, Professor Johnson would rigorously test his students’ programs before he submits their papers for publication, but he has insufficient time before the conference’s submission deadline. Jim has previously done good work, so Professor Johnson performs a few basic tests to validate the results and then sends the paper on to the SonCon program committee.
Part 3


Professor Jenkins is a young faculty member at State Institute of Technology. She has quickly become known in the sonar research community, and the SonCon program committee has asked her to review the paper by Jim and Professor Johnson. When she reads the paper, she becomes skeptical about its claimed five-mile detection range. In her experience, sonar models can obtain such results only under ideal conditions, but the paper does not provide all of the parameters that were used to generate the results.


Professor Jenkins contacts Professor Johnson in an attempt to obtain a copy of the computer code so that she can verify the claims in the paper, but Professor Johnson refuses on the grounds that the code is proprietary. Thus, while Professor Jenkins is unsure of the claims in the paper, she is unable to prove that they are inaccurate. If she were to reject the paper, Professor Johnson would know that she was responsible, and her reputation in the community would be damaged if she was wrong. Since Professor Johnson is a prominent member of the sonar community, she thinks the results are likely to be correct, so she approves the paper.
Part 4

Jack is a technical sales representative at SimToolTech, and he has closely monitored the progress of Jim’s project. Jack has been trying to sell his company’s products to a well-known deep-sea exploration team. This team plans to investigate the wreckage of a plane that crashed in the ocean last year. If the team used SimToolTech’s products, SimToolTech’s reputation would receive a huge boost, and the inclusion of Jim’s program could help solidify the deal.


Since the project is being presented at SonCon, Jack assumes the program is ready. He tells the exploration team that his company’s research group has recently developed a sonar program that can detect any object within five miles of the boat. Impressed by SimToolTech’s new sonar program, as well as their many other programs, the exploration team purchases a software package from SimToolTech.
Part 5


Jane is responsible for operating the sonar program on the boat for the exploration team. The team will rely on the sonar program to navigate the depths of the ocean. Jane wants to be comfortable with the sonar program while the team is out at sea, so she spends several hours running simulations and becoming familiar with the program. Jane trusts the program’s results because it produces convincing visualizations.

On the day of the dive, the water is remarkably calm, and the team believes that the nice weather is a good omen. Using the sonar, Jane can clearly see the plane wreckage a few miles below the boat, and she gives the go-ahead for the manned underwater vehicle to dive. Several hours later, as the vehicle approaches the sunken wreckage, a storm suddenly rolls in. The waves become larger and more frequent. Because noise in the sonar signals interferes with the operation of the sonar program, Jane can no longer locate the wreckage or the underwater vehicle because they are too far away for the ocean conditions. Suddenly, the tether between the boat and the vehicle breaks, and communication with the undersea group is lost. The underwater vehicle is supplied with enough oxygen for the group to survive 36 hours on its own, but the waves never subside enough for the boat’s sonar program to locate the vehicle for a rescue.
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