EECS 563
Test 1
Fall 2006

E[T] = 1(u-2) = Tx/(1-p)
Ps = ((1-p)p")/(1-p"")
A=Average Arrival Rate

u = Average Service Rate

Tx = Average Service Time

Name Student Number

Be sure and clearly mark your final answer.

5 pts 1. What is the difference between a WAN and LAN?
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2. Information from ground station A is sent to a geosynchronous satellite 35,782 km
above the earth, the satellite sends the information on to ground station B. The link rate is

100 Mb/s and the packet size is 1000 bits. Speed of light is 3x10%m/s.

10 pts a) What is the end-to-end delay between station A and B for one packet if virtual
circuit packet switching is used? A~
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10 pts b) What is the end-to-end delay between station A and B for one packet if
datagram packet switching is used?
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5 pts 3. The link layer is responsible for end-to-end connections.
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!ﬁ le the correct answer.
4. At the source a 2kByte message is passed to the transport layer (TCP) which adds 20
Bytes of transport layer protocol information (TPI), this packet is passed to the network
layer (IP) which adds 20 Bytes of network protocol information (NPI), this packet is
passed to the link layer (High Level Link Control-HDLC) with adds 6 bytes of link layer
protocol information (LPI) to create a frame that is transported across the physical layer.

5ptsa) What % of the transported bits is used by the system to perform protocol

processing functions?
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5 pts b) What is a major use of the network protocol information (NPI)?
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5 pts ¢) What is the size of the packet that is passed to destination transport layer for

processing?
2020

5. APBX is connected to the PSTN by N lines. Given:

i) 50 phones are connected to the PBX, where during the busy hour each phone makes 2
calls lasting 5 min on average

and

i1) a QoS requirement of a probability of blocking < 1%.

5 pts a) What is the load in Erlangs? %/ 32)

5 pts b) Find N.
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et€ the correct answer.

7. Memory is inexpensive so assume the output port on the routers below have large
buffers.

The network managers have determined that the load on the A-B link is 0.50 with a
corresponding delay of 1 ms. The average packet size on the A-B link is 1000 bits.

10 pts a) What is the capacity of the A-B link?
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5 pts b) Using the traffic parameters, i.e., arrival rate and message length from part a),
determine the required capacity to reduce the delay to 0.20ms.
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8. In many voice TDM systems the frame size is fixed at 125us. For this problem use a
frame size of 125us.
5 pts a) If 96 voice channels are supported what is the slot time?
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5 pts b) If each voice sample is encoded to 4 bits/sample what is the bit time?
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5 pts ¢) For the parameters in parts a) and b) What is the bit rate of this TDM signal.
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10 pts 9. Specify the key components in the trade-off between the size of the jitter buffer
and voice quality in VolP systems. Then discuss the trade-off between the size of the
jitter buffer and voice quality in VoIP systems
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