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Question 1 (12 points) 
 

 
A. A system has an n-layer protocol hierarchy. Applications generate messages of length M 

bytes. At each layer, an h-bytes header is added. What fraction of the networks 
bandwidth is filled with headers? (1 point) 
 

B. When a file is transferred between two computers, two acknowledgement strategies are 
possible. In the first one, the file is chopped up into packets which are individually 
acknowledged by the receiver, but the file transfer as a whole is not acknowledged. In the 
second one, the packets are not acknowledged individually, but the entire file is 
acknowledged when it arrives. Compare the two approaches. (1 point) 

 
C. Explain the specifications (or characteristics) of IP addresses (length, classes, mask, IP 

address typesetting …). (1 point) 
 

D. Consider some subnets with class C addresses. Each of them consists of 50 nodes. By 
optimizing the number of subnets, what subnet mask will be used and what is the number 
of available subnets? (1 point) 

 
E. While IP addresses are tied to specific networks, Ethernet addresses are not. Give a 

reason why they are not.  (2 points) 
 

F. Suppose that an 11 Mbps 802.11b LAN is transmitting 64-byte frames back-to-back over 
a radio channel with a bit error rate of 10-7. How many frames per second will be 
damaged on average? (2 points) 

 
G. A wireless LAN with one AP (access point) has 10 clients’ stations. Four stations have 

data rates of 6 Mbps, four stations have data rates of 18 Mbps, and the last two stations 
have data rates of 54 Mbps. If all stations have the same transmission, what is the LAN’s 
data rate average? (2 points) 

  



H. For a 1-Gbps network operating over 4000 Km, the propagation delay is the limiting 
factor (propagation speed = 200000 Km/sec), not the bandwidth. Consider a MAN with 
the average source and destination 20 Km apart. At what data rate does round-trip delay 
due to the speed of light (200000 Km/s) equal the transmission delay for a 1 Kbyte 
packet? (2 points) 

Question 2 (4 points) 
 
An application real-time uses the network depicted at Figure 1.  The server sends a video to the 
client in real-time. To have a good quality of service (QoS), the client must receive 25 images 
per second. Suppose that an image is 20 Kbytes and UDP is used. The network can’t send a 10-
Kbytes packet, so the image will be fragmented is smaller packets. The control information 
added to each packet is 100 bytes.  
 

 
Figure 1. 

 
a. If the packet’s size is 1-Kbyte plus a 100 bytes control information, is it possible for the server to 

send the video (25 images/sec) ? Explain you answer. (2 points) 
b. If the packet’s size is 1-byte plus a 100 bytes control information, is it possible for the server to 

send the video (25 images/sec) ? Explain you answer. (2 points) 

Question 3 (4 points) 
 
An application client/server use the network depicted at Figure 2 The server sends a packet 
(1000 bytes) to the client. There are two routes: Route1 = (R1-R2-R3) and Route2 = (R1-R4-R5-
R6-R7-R3) for the communication between the client and the server. The network uses OSPF 
routing protocol. What is the best route for the communication? Explain your answer.  

 
Figure 2. 
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