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Homework

Chapter 6
Switched Wired Networks
Last Name: _____________________________

First Name: _____________________________
Directions:

To answer a question, place your cursor at the end of the question and hit Enter.
This will put you into the Answer style, which is indented.
If that doesn’t work, click in an answer paragraph and type Alt-Control-A.
Test Your Understanding Questions

1.
a)
What is the dominant LAN technology today?

b)
Why did it become dominant?
2.
a)
What working group creates Ethernet standards?
b)
To what committee does this working group report?
c)
In what organization is this committee?
d)
Are there other working groups?
e)
What types of standards does the 802.1 Working Group create?
f)
Does this book use Ethernet and 802.3 interchangeably?
g)
Why would you expect Ethernet standards to be OSI standards?
h)
When do vendors begin developing products based on Ethernet standards?
3.
a)
At what layer(s) is the 100BASE-TX standard?
b)
What can you infer from the name 100BASE-TX?
c)
Distinguish between baseband and broadband transmission.
d)
Why does baseband transmission dominate for LANs?
e)
What is the most widely used 802.3 physical layer standard for connecting hosts to switches today?

f)
What is the most widely used 802.3 physical layer fiber standard for connecting switches to other switches today?
g)
What are the two speeds for the next iteration of Ethernet?

h)
At what speed have experimental Ethernet systems been demonstrated?

4.
a)
What is link aggregation (trunking or bonding)?
b)
If you need to connect two 1000BASE-SX switches at 2.5 Gbps, what are your options?

c)
Why may link aggregation be more desirable than installing a single faster link?

d)
Why may link aggregation not be desirable if you will need several aggregated links to meet capacity requirements?
5.
a)
How could you use the information in Figure 6-4 in network design?

b)
If more than one type of Ethernet standard shown in Figure 6-4 can span the distance you need, what would determine which one you choose?

c) 
In Figure 6-4, is the maximum distance the maximum distance for a single physical link or for the data link between two hosts across multiple switches?
d) At what layer or layers is the 802.3 100BASE-TX standard defined—physical, data link, or internet?
e) How does regeneration allow a firm to create LANs that span very long distances?
f) If you need to span 300 meters by using 1000BASE-SX, what options do you have? (Include the possibility of using an intermediate switch.)
g) How would you decide which option to choose?
6.
a) Distinguish between the MAC and LLC layers.
b) Does Ethernet have multiple physical layer standards?
c) Does Ethernet have multiple MAC layer standards?
d) What is the name of Ethernet’s single MAC standard?
7.
a) What is the purpose of the preamble and start of frame delimiter fields?
b) Why are Ethernet addresses called MAC addresses or physical addresses?
c) What are the steps in converting 48-bit MAC addresses into hex notation?

d) The length field gives the length of what?
e) What are the two components of the Ethernet data field?

f) What is the purpose of the LLC subheader?
g) What type of packet is usually carried in the data field?
h) What is the maximum length of the data field?
i) Who adds the PAD field—the sender or the receiver?

j) Is there a minimum length for the data field?
k) If the data field is 40 octets long, how long a PAD field must the sender add?
l) If the data field is 400 octets long, how long a PAD field must the sender add?
m) What is the purpose of the frame check sequence field?
n) What happens if the receiver detects an error in a frame?
o) Convert 11000010 to hex.
p) Convert 7F hex to binary.
8.
a) Do switches know the entire data link between the source and destination host?

b) What does a switch know?


c) Trace everything that will happen when Host E5 sends a frame to D4.

d) Trace everything that will happen when Host E5 sends a frame to B2.

9.
a) How are switches in an Ethernet LAN organized?
b) Because of this organization, how many possible paths can there be between any two hosts?
c) In Figure 6-12, what is the single possible path between Client PC 1 and Server Y?
d) Between Client PC 1 and Server X?
10.
a) Distinguish between workgroup switches and core switches in terms of which devices they connect.
b) How do they compare in terms of port speeds? Explain.

11.
a) What is the benefit of having a single possible path? Explain in detail.
b) Why has Ethernet become the dominant LAN technology?

c) Why are routers expensive for the traffic volume they handle?

12.
a) Why is having a single possible path between any two hosts in an Ethernet network dangerous?

b) What is a single point of failure?

c) What standard allows redundancy in Ethernet networks?
d) Is it easy or difficult to create backup links effectively in RSTP?
13.
a) What is a VLAN?

b) What two benefits do VLANs bring?

c) How do VLANs bring security?

d) When VLANs or priority are used, what two fields does the 802.1Q standard add to Ethernet frames?

e) When VLANs are used, what does the Tag Protocol ID field tell a receiving switch or NIC?

f) What information does the tag control information field tell the switch or receiver?

14.
a) What are managed switches?
b) What benefits do they bring?
c) Do managed switches increase or decrease total costs?
15.
a) What is POE?

b) Why is POE attractive to corporations?


c) What maximum standard power does the POE standard specify?


d) For what types of devices is POE sufficient?

e) Is POE sufficient for desktop computers and most notebook computers?

16.
a) What threat does 802.1X address?


b) How does the standard address the threat?


c) In 802.1X, what device is the authenticator?


d) What are the benefits of using a central authentication server instead of having the individual authenticators do all authentication work?

17.
a) Why do many companies use LANs that are internets instead of pure Ethernet LANs?


b) In LAN internets, what are subnets?

18.
a) What are the three main purposes for WANs?


b) What are carriers, and why must they be used?


c) How are prices and costs related in carrier WAN services?

d) Does a company have more service options with LANs or with WANs?

e) Are service options and prices similar around the world?

f) Compare LAN and WAN transmission speeds.


g) Why are they different?

19.
What two technologies are needed for leased line switched WANs?
20.
What are the cost elements in networks of leased lines?

21.
a) Below what speed are there different leased line standards in different parts of the world?

b) What is the exact speed of a T1 line?


c) What are the speeds of comparable leased lines in Europe?


d) Why are fractional T1 and E1 speeds desirable?


e) List common fractional T1 speeds.

f) What are the most widely used leased lines?


g) What leased line standards are used above 50 Mbps?
22.
a) How do the lowest-speed leased lines and DSL lines differ in terms of transmission media?


b) Describe HDSL and HDSL2 in terms of speed.

c) Describe SHDSL in terms of speed.


d) Which DSL services usually offer QoS guarantees?

e) What transmission medium do ADSL, HDSL, HDSL2, and SHDSL use?

23.
a) Describe the physical components of PSDN technology.


b) Do customers need leased lines if they use PSDNs?


c) If a company has seven sites, how many leased lines will it need if it uses a PSDN?


d) Why are PSDNs fairly inexpensive?


e) Why is the PSDN transport core drawn as a cloud?
24.
a) What is the speed range of Frame Relay?


b) Why is this speed range attractive?


c) Why has ATM not been popular?


d) What is metro Ethernet?


e) For what reasons is it attractive?

25.
a) Why are virtual circuits used?


b) With virtual circuits, on what does a switch base its forwarding decision when a frame arrives?

c) Do PSDN frames have destination addresses or virtual circuit numbers in their headers?

d) What is the name of the Frame Relay virtual circuit number?


e) How long, typically, is a DLCI?


f) How many virtual circuits does this number of bits allow? (The answer is not specifically in the text.)

End-of-Chapter Questions

Thought Questions

1.
If the sender adds a PAD field to an Ethernet frame, the combined data field and PAD will be 46 octets long. How can the receiving NIC tell which part is the data field?

2.
How do you think an Ethernet switch gets the information in its switching table? (Hint: The answer involves switch learning.)

3.
Ethernet switches erase their switching tables frequently. Why do you think they do this?

Design Questions
1.
Two switches are 47 meters apart. They need to communicate at 600 Mbps. What do you recommend? Justify your answer.

2.
Two switches are 200 meters apart. They need to be able to communicate at 1.7 Gbps. What do you recommend? Justify your answer?

3.
You will create a design for an Ethernet network connecting four buildings in an industrial park. Hand in a picture showing your network. There will be a core switch in each building.

Building A is the headquarters building.

Building B is 85 meters south and 90 meters east of the headquarters building. A line will run directly from Building A to Building B.
Building C is 150 meters south of the headquarters building. A line will run directly from Building A to Building C.
Building D is 60 meters west of Building C. A line will run directly from Building C to Building D.
Computers in Building A need to communicate with computers in Building B at 600 Mbps.

Computers in Building A need to be able to communicate with computers in Building C at 3 Gbps.

Computers in Building A must communicate with computers in Building D at 500 Mbps.

Computers in Building C must communicate with computers in Building D at 750 Mbps.

a) Draw a picture of the situation.

b) Determine the traffic volume on each transmission line. Explain your answers.

c) Determine what leased line standard to use for each transmission line. Explain your answers.

Hands-On Exercises

1.
a) Convert 1100 to hexadecimal.


b) Express the following MAC address in binary: B2-CC-66-0D-5E-BA, leaving a space after every eight bits.


c) Express the following MAC address in hex: 11000010 11001100 01100111 00001101 01011110 10111010.
Perspective Questions

1. What was the most surprising thing you learned in this chapter?

2. What was the most difficult material for you in this chapter?
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