
Examen final de Xarxes de Computadors (XC) - Problemes 12/6/2007 
Group the problems 1 and 2 in separated sheets, and answer the problem 3 in the same statement sheet. Justify your answers. 
The revision day will be posted in the Racó. 

Problem 1. (2,5 points) SHEET 1. 
An enterprise has the network of the figure composed of a central site and three secondary sites connected through the 
Internet. On the central site we have 

• Seven internal private departmental networks (from N1 to N7). These networks have private addresses of the type 
10.0.X.0/24 where X is the number of the network (for example, network N1 has the IP 10.0.1.0/24). 

• One network of public servers (public network). 
• One router/firewall that connects the private and public networks to the Internet.  

Each secondary site is composed of 
• a router that is connected to the central site with a VPN through a tunnel in the Internet. 
• a switch that connects three VLANs (from NY1 to NY3) that compound the private network. The private addresses 

follow the same convention that the central site, for example the network N31 from the secondary site 3 has the IP 
10.0.31.0/24. 

 

 
 

a) Design the address scheme for the public network knowing that we have the pool 202.0.1.128/25 and it consists of 7 
networks:  
• Two interconnection networks between routers 
• Three networks with 5 hosts each 
• One network with 28 hosts 
• One network with 50 hosts 
 

b) The public IP addresses of routers R1-R4 are 201.0.1.1, 201.0.2.1, 201.0.3.1, and 201.0.4.1, respectively. Router R1 
uses dynamic NAT with pool 202.0.1.10-202.0.1.19, while R2, R3, and R4 use PAT.  
Deduce: 
• If PC1 connects to PC3, the IP addresses of the datagrams circulating in N5, Internet, and N11. 
• If PC1 connects to Ser2, the IP addresses of the datagrams circulating in N5, and Internet. 
• If PC3 connects to Ser2, the IP addresses of the datagrams circulating in N11, and Internet. 

 
c) Assign IP addresses to the internal interfaces (the ones connected to the switches) of the routers R2, R3 and R4. 
 
d) Write down the sequence of packets that will be sent until the first echo reply is received if the following command 

is executed in PC2:  
ping www.upc.edu. 

Suppose: 
• All ARP caches are empty 
• PC2 does not know the IP address of  www.upc.edu 
• Ser1 is the name Server of PC2 
• Ser1 has cached the IP address of www.upc.edu, which is 209.85.135.99 

Use the following table format to answer the question: 
 Ethernet header IP header ARP message ICMP DNS 

sender target   
Network 

@src @dst @src @dst Q/R MAC IP MAC IP Q/R Q/R 

1             
Indicate the MAC address of a router by using the following notation: :X:i where X=network number, and i=router 
number. For example, if we want to refer to the MAC of R9 in the network N6 we would use: :6:9. In the same way, 
indicate the IP addresses by using: .X.i. Finally, indicate broadcasts by using: :FF:FF for Ethernet and .FF.FF for IP.  
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Xarxes de Computadors (XC) Final Exam- Problems 12/6/2007 
Group the problems 1 and 2 in separated sheets, and answer the problem 3 in the same statement sheet. Justify your answers. 
The revision day will be posted in the Racó. 

Problem 2.  (2,5 points) SHEET 2. 
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The network in the figure is composed of 120 stations, 1 server, 1 switch and 1 router. The numbers indicated in the 
switch ports indicate the VLAN to which they have been configured. The stations in VLAN1 are connected in groups of 
5 through wifi Access Points (APs).  The APs have a line bitrate of 54 Mbps in the wireless interface and a Fastethernet 
port connected to the switch. The stations in VLAN2 are connected in groups of 5 through Fastethernet hubs. The 
stations in VLAN3 are directly connected to the switch. The network uses 1 server connected to VLAN3. The trunk and 
the port where the server is connected are Gigabitethernet, the other ports of the switch are Fastethernet. All devices 
where it is possible are Full Duplex. The maximum efficiency of the hubs is 80%, and the wireless networks is 60%. 
Assume that the active stations use an application that always has information ready to send and receive, and on average, 
the bps sent in both directions is the same. The non active stations are silent. 
2.A Assume that all stations have been accessing to the server recently. Explain briefly:  

a) Why the switch MAC table is used for? 
b) What information is stored in the table? 
c) How are the entries added and removed from the table? 
d) How many entries there will be in the switch of the figure? (Justify your answer) 
e) Say whether any other device from the figure will have a mac table. (Justify your answer) 

 
Answer the following questions for each of the scenarios listed bellow: (i) The bottleneck links for each VLAN. (ii) The 
throughput achieved by the active stations. (iii) Which are the mechanisms that will regulate the throughput (explain 
them briefly). Justify your answer, and say your assumptions.  
2.B Only VLAN1 stations are active. 
2.C Only VLAN2 stations are active. 
2.D All stations are active. 
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Group the problems 1 and 2 in separated sheets, and answer the problem 3 in the same statement sheet. Justify your answers. 
The revision day will be posted in the Racó. 

Problem 3. (2,5 points)  
Between pcA and pcB we have established a TCP connection. All segments from pcA to pcB are filled up to the MSS. 
All segments back from pcB to pcA are just acknowledgments. 
 
Notes: Assume that all LANs and links have infinite bitrate. MSS = 1 kB. Ping command gives 100 ms delay from pcA 
to pcB. 
Answer the following questions properly reasoned and explaining all assumptions you make. 
 

a) Compute the elapsed time between the connection request command and the actual sending of the first data 
segment. Draw a suitable time chart of the segments interchanged throughout the connection phase. 

 
 

 
 
 
 
 
 
 

b) Assume that there are no losses. What is the throughput in stationary regime? 
(note: window scale option is not used. This options consists of multiplying the advertised window by one 
factor) 

 
 
 
 
 
 
 
 
 

c) What would be the throughput if we use a Windows Scale factor such that the window id multiplied by 4? 
 
 
 
 
 
 
 
 
 

d) Assume now that the Window Scale factor is not used, but it is set MSS = 4 kB. What would be the 
throughput? (note: there is no fragmentation throughout the path) 

 
 
 
 
 
 
 
 
 
 

e) Compute a plausible value for the RTO. Explain the approximations you use. 
 



 
f) Now, instead of using a single socket for the transmission, we use 4 sockets multiplexing the information 

stream in 4 paths. Each path conveys only one fourth of the total information sent. Which will be the 
aggregated effective transmission rate? (Note: Socket refers to the Operating System representation of each 
TCP connection) 

 
 
 
 
 
 
 
 
 

g) So, why you believe that most of transmission software uses a single socket to transmit the information? 
(instead of using N multiplexed sockets) 

 
 
 
 
 
 
 
 
 

h) Which is the minimum number of ports needed to implement question f)? 
(note: give both the server and client ports) 

 
 
 
 
 
 
 
 
 

i) Assume now that we use an interactive application: telnet. If we type a key each time we see former key 
appearing on screen, give the theoretical maximum number of characters per second that can be typed (given 
that we type fast enough). 
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The 8 first questions are multi-answer. There is a number of true/false options. The scoring is: 0,25 points if the answer is correct, 0,125 points 
if there is one mistake, 0 points in all the other cases. The last two questions have only one answer. They score 0,25 points if the answer is 
correct, 0 if not. 

1. Which of the following codes to represent 3 
different values has less Hamming distance? 

 000, 010, 111 

 000, 101, 111 

 000, 110, 111 

 000, 011, 111 

 0000, 0110, 1001 

2. In which of the following cases 
Nyquist criteria is not fulfilled? 

 Ts = 1 µs, C = 10 Mbps,  
Ps = 1 W, Pn = 1 mW 

 Ts = 1 µs, C = 1 Mbps,  
Ps = 1 W, Pn = 1 mW 

 4 symbols, Bwc = 1MHz,  
vt = 1 Mbps 

 4 symbols, Bwc = 1MHz,  
vt = 10 Mbps 

3. 3 PCs (PC1, PC2, PC3) are connected to a 
Hub and the Hub is connected to a Router. 
The ARP caches of the PCs are empty. If 
PC1 pings PC3, how may IP datagrams will 
pass through the Hub? 

 0 

 2 

 4 

 6 

 8 

4. With respect to the sizes of the WiFi and Ethernet frames (mark the correct sentences): 

 The WiFi frames may be bigger than the Ethernet ones. 

 It is usual to decide that the two maximum sizes are the same. 

 During a TCP connection, the maximum size of the Ethernet frames may vary. 

 During a TPC connection, the size of the Ethernet frames is always the same in the data transfer phase. 

5. With respect to the IP protocol (mark the correct sentence(s)) 

 It can only be connectionless. 

 If it is connectionless, its upper layer should also be connectionless. 

 It is a transport layer protocol. 

 It is not needed to send the non-used header fields. 

 All the previous sentences are false. 

6. With respect to the digital codes (mark the correct sentence(s)) 

 Manchester code facilitates bit synchronisation. 

 It is not possible to achieve bit synchronisation with the bipolar code, even by adding bits to the transmission. 

 In the B8ZS code, long 0 sequences are substituted to improve transfer speed. 

 In the B8ZS code, long 1 sequences are substituted to improve bandwidth. 

7. Two stations (E1 and E2) are connected to a Hub, and the Hub is connected to a Switch, that has also another station (E3) connected 
to it. Which of the following sentences are correct? 

 E1 and E2 form a collision domain. 

 E1, E2 and E3 form a collision domain. 

 Although all the networks had the same speed, the input from the Hub is quicker that the input from E3. 

 If the Hub is taken out and E1 and E2 are connected directly to the Switch, nothing changes with respect to collisions. 

 If E3 is connected to a Hub and the Hub is connected to the Switch, nothing changes with respect to collisions. 

8.With respect to the TPC connection establishment and release phases (mark the correct sentence(s)) 

 Both cases are three-way-handshake (Go-Back-Go). 

 Both the establishment and release phases spend sequence numbers even if no data are sent. 

 It is possible to send data inside the segment sending the answer SYN. 

 It is possible to send data inside the segment sending the answer FIN. 

9. Using an application protocol, a 100 bytes APDU is sent from one application entity to another. The application protocol works over 
UDP over IP over Ethernet IEEE 802.3. How many bytes (apart from the preamble) will have the frame travelling through the physical 
medium with the APDU? Let’s assume that LLC and SNAP are used, so the LLC sub-layer spends 8 bytes. (ONLY ONE ANSWER) 

 154 

 150 

 166 

 1246 

 144 

10. 3 PCs (PC1, PC2, PC3) are connected to a Hub and the Hub is connected to a Router. Another Hub with 3 PCs more (PC4, PC5, 
PC6) is also connected to the Router. PC1 establishes a TCP connection to PC6. Which routing tables will be checked? (ONLY ONE 
ANSWER) 

 Those from PC1, PC6, the Hubs and the Router. 

 Those from PC1, PC6 and the Router. 

 Those from PC1 and the Router. 

 None, since there is no need during the connection phase. 

 Those from all the PCs. 
 


