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1. Communication Networks and Services (15 points):

• List main elements of a telephone network. Show hierarchical telephone network
structure.

• What is a protocol? Give an example of a connection oriented protocol.

• What is the Domain Name System?

2. Applications and Layered Architecture (20 points):

• List the layers of the OSI reference model and the layers of the data network refer-
ence model.

• Consider the data network reference model:

– List one example of a protocol used in each layer. List names of data units for
each layer.

– Name the layer responsible for providing end-to-end communications with reli-
able service.

– Show layers present in the following network elements: server, client, and router.

3. Digital Transmission Fundamentals (20 points):

• Give the formula for the Shannon channel capacity. Define SNR and give its units.

• Explain the Nyquist signaling rate. Provide a simple example.

• What is the bandwidth of a channel? Provide a simple example.

• Briefly describe sampling and quantization of analog signals.

1



4. Case Study: Mapping the Internet (20 points):

• List three key principles used to map the Internet.

• Describe how “traceroute” works.

• Provide several key details regarding the algorithm proposed in the study.

• List the main conclusions of the study.

5. OPNET Tutorial: M/M/1/Queue (25 points):

• Describe the M/M/1 queue, show the system diagram, and describe its components.

• List the main model parameters.

• List the process model attributes of the processor module.

• List the process model attributes of the queue module.

• List the statistics that you collected in the OPNET M/M/1 queue tutorial. Show
graphs illustrating typical simulation results.
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