Data Communications CS420/520

Axel Krings

Midterm 2 -- Fall 2002

Name: Student ID:

This is a closed book, closed note exam. You may use a calculator but no computers. Show ALL
your work to get full or partial credit for the problem. You have 60 minutes.

Use the space provided — focus on the main issues and do not write long stories. If you need more
space than provided, your answer is probably too long!

Problem Total Points
1 15
2 10
3 10
4 15
5 15
6 10
7 15
8 10
Total: 100
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1. (15 pts) With respect to Internetworking
a) (6) Indicate the number of bits used for the netid and the hostid for each of the
following networks:
1) Class-A

ii) Class-B

1i1) Class-C

b) (3) What is a netmask, explain what it is used for?

C) (3) I want to ping all hosts on the subnet 129.101.55 using the /etc/ping command.
Show how this is done.

d) (3) What does one mean when talking about QoS (Quality of Service)? Point out at
least two characteristics.
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2.

(10 pts) With respect to Internetworking

a)

b)

Page 3

What is the difference between Internet-Fragmentation and /ntranet-Fragmentation?

Which of the two fragmentations (internet or intranet) does IP use?

Briefly describe the terms

i)

iii)

100Base-TX

100Base-FX

1000Base-SX

1000Base-LX

1000Base-T
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3. (10 pts) With respect to Internetworking
a) What is the difference between a hub and a switch?
b) Describe the responsibilities of an Intermediate System, e.g. a Router
c) Given the routing tables below: a frame, destined for Node 6, arrives at Node 2.
Indicate the path the packet traverses, i.e. show which nodes it visits on its path to the
destination.
Node 1 Directory Node 2 Directory Node 3 Directory
Destination Next Node Destination Next Node Destination Next Node
2 2 1 1 1 5
3 4 3 3 2 5
4 4 4 4 4 5
5 4 5 4 5 5
6 4 6 4 § 5
Node 4 Directory Node 5 Directory Node 6 Directory
Destination  Next Node Destination  Next Node Destination Next Node
1 2 1 4 1 5
2 2 2 4 2 5
3 5 3 3 3 5
5 5 4 4 4 5
6 5 6 4 5 5




CS 420/520 Exam 2 Fall 2002 Page 5

4. (15) This question considers a ring based token ring network.
a) (3 pts) What is the main difference between a token ring and a token bus network?
b) (3 pts) “A big problem in a ring network is that frames that are damaged or can not be

delivered will circle in the ring indefinitely”. Is this true and does the network deal with
this? Justify your answer.

C) (3 pts) What is a beaconing station and what does it do?

d) (6 pts) Assume we have a Token ring network that is 1000m in length and operating at
100Mbps (you may approximate 1M as 10° bits per second). The network has 100
stations each of which introduce a 1 bit buffer, and a monitor station which introduces a
27 bit buffer. What is the total number of bits that this ring consists of? (Recall the
propagation in a guided channel is 200,000 km/s).



CS 420/520 Exam 2 Fall 2002 Page 6

5. (15) Looking at bridged networks:

a) (8 pts) Assume that we have a network consisting of a collection of subnetworks (each
with exactly 100 attached workstations and at most two 4-port bridges). From a given
host, what is the maximum number of other hosts that can be contacted by going
through no more than 2 bridges? Note, with a single 4-port bridges each subnet can
have access to 3 other subnets, since it uses one port. Show your computations.

b) What is a spanning tree?
1) (4 pts) define the term:

i1) (3 pts) given the network below, where bridges are represented by vertices an
communication links by edges of the graph, indicate one possible spanning tree:
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6. (10) Looking at bridged networks:

a) Assume we have the following two routing bridges, three subnets with two nodes each.
Fill in the routing tables.

FDB FDB
(b) . .
Station Port Station Port
address | number address | number
1 1
2 2
3 3
4 4
5 5
6 6
Bridge 1 Bridge 2
Port | Port Port | Port
1 2 1 2
D é é - a é é B a é 3 ﬂ
b) What is the main motivation for packet switching in networks? Justify your answer by

comparing it with circuit switching.
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7. (15 pts) This question considers CSMA/CD.
a) (2 pts) What does CSMA/CD stand for?

b) (7 pts) Describe the protocol operation, assuming DTE-A wants to send a packet to
DTE-B. Base your description on the meaning of CS, MA and CD in CSMA/CD.

C) (6 pts) With respect to CSMA/CD, explain the required relationship between physical
network segment length d, bit-rate C, and frame length / in order to guarantee collision
detection. (Hint: consider the scenario required for CD to be possible).
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8. (10 pts) Describe 5 fields of the IP frame header below. (Address fields count only once).
0 1 2 3

0123456 788%012345687829012345¢66789¢01
g SR S TR S
|version| IHL Type of Service| Total Length |
R S s S kS S
| Identification |Flays| Fragment Offset |
R S s S kS S
| Time to Live Protocal | Header Checksum |
R S s S kS S
| Source Address |
R S s S kS S
| Destination Address |
totototot ottt —F—t ottt ottt —F—F—t—t—F—F—t—F—t -+t
| Options Padding |
totototot ottt —F—t ottt ottt —F—F—t—t—F—F—t—F—t -+t



