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Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions with
corresponding COs and POs in parentheses.

1. a) Suppose that computer A s sending a file to computer B using 2 private Ethernet withno 3+
other computers using it. They arc connected by a 100m of wire. Bits travel at the rate of 3+ 4
2x10'm /s in this wire. Suppose the Ethernet has a bandwidth of 10° bits per second (gigabit (C01)
Ethernet). Now, answer the following questions. (P02)

i. Based the on the provided information, what is the latency of the connection? (Assume
any missing values.)
il How long would it take for 10° bits 10 finish traveling from computer A to computer B?
(Assume any missing values.)
iii. Suppose you now measure the traveling time in Question 1.a)ii in real network. Fur-
thermore, assume that the computers are ast enough ha hey do not it the speedof

e tim
above. What factors could have resulted in this?

b) Imagine a multinational corporation with offices in major cities worldwide. Employees of- 5 +5
ten travel between these offices for meetings, conferences, and client visits. Despite the ~ (CO1)
implementation of Mobile IP, employees experience significant delays and disruptions in (P02
connectivity when transitioning between different network subnets.

What could be the reasons for these delays and disruptions, and what strategies would you
implement to address the

©) Explain th and s
diverse network architectures, and support your iscussion with reabworld examples ]

1

2. a) Asystem uses Reverse Path Forwarding (RPF) algorithm to build multicast trees and de- 5

liver multicast packets. There are 100 multicast sources (each generating a single stream of ~(C02)
multicast traffic) and 5 groups currently active in the system. What is the number of RPF (P02
multicast trees existing in the syste!

regions and wishes 3+
to establish separate mlticast groups Tor e departmental communication within each 3 +4
region is assigned the ‘The adminis-  (€02)
regional (Th (po1)

address rangesare shown in Table 1),
Now, answer the following questions.

i. Identify the range of valid multicast addresses for X Corp. based on its AS number.
Allocate a unique multicast address for the Marketing department within one of the
regions, which is effective for communication within the department. What is its cor-
responding 48-bit Ethernet address for the LAN using TCP/IP?

Explain

needs of within the multinational company.
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Table 1: Multicast Address Ranges for Question 2.

Assignment__
7300255 | Local Network Con
022401255 | Internetwork Control Block

1020 22402 AD HOC Block
T3A100716 | 224.1.00 2241255255 | ST Multicast Group Block
X

09, 224 Mj’ ce
255255255 | Reserved
19.255.255.255 | Administratively Scoped Block

79000/8 | 239000

€ Consider the network topology and link costsin Figure 1. Assume that a source, S, iscon-
e o router K1 and routers RS, R7, and RS have at least one member for the multi- (€93
cast group G1 connected to them. In the network topology, the MOSPF protocol is used to  FO%)
onstruct the shortest path tree and to generate the routing table. The source, S, sends a
‘multicast message to the multicast group G1
Draw the multicast routing table for all the routers involved in forwarding the multicast
‘message.

o |

Figure 1: A sample network topology for Question 2.c.

3. a) Which algorithm is closer to the path-veciui routing algorithm: distance-vector routing or
link-state routing? Justify your answer. (co)
(von)
b) Consider the network topology with 11 different Autonomous Systems (ASes) in Figure 2. 6
e A5 17, and AS 18 are Tier-1 ISPs without any provider, whereas all other ASes have  (€92)
‘atleast one provider. Some BGP sessions between ASes are already shown in the figure, but P02
not all of them.
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as2
Figure 2: Network topology with a subset of existing BGP sessions for Question 3b

Single-headed plain arrows point from providers (o thelr cusiomers, while double-headed
S od arrows connect peers. Each AS applies the default selection and exportarion BGP
policies based on their customers, peers and providers. ASes break ties by preferring the
neighbor with the lowest AS number.
Tach AS XX advertises its prefix XX.0.0.0/24 to all o its neighbors. For instance, As12
ivertises 12.0.0.0/24. The Tier-1 ISPs (AS 15, 17, and 18) do not advertise any prefix. You
ven a complete and sorted listof al incoming BGP messages of AS 1 in “Table 2. "U”
Sbbreviates a BGP Update message, and "W abbreviates a BGP Withdraw message.
Consider the BGP messages of AS 1in the table. What might have caused message number
7 Explain the posible causes of receiving the message numbered 4

Table 2: Stream of BGP messages received by AS 1 for Question 3.
e

AS1
o prefix _ AS
U 2000724 1182
U 1000024 11110
U 1000024 11210
W 1000024 11110
U 1100024 111
u
U
u
u
u

1200024 112
13.000/24 11213
13000/24 118151213
14000/24 1181514
4 1181716

16.0.0.0

) You are an operator of an AS and you have decided to peer with two new networks, namely 3+3+
AS 195 and AS 466, at router TUTRI. Before establishing the eBGP sessions, you receive 4 +4
the BGP routes that both of them would advertise to you. TUTR1 performs regular BGP  (CO2)
path selection process. Further, assume that JUTR1 does not know any additional routing (®02)
D formation. For each subtask, you are given a table with three routes, one from each AS.
(195 and 466), and the currently known route
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i, Consider the route information in Table 3 for the network prefix 5.21.2.0/24. Find the
best route for the destination 5.21.2.35.

Table 3: Route information for the network prefix 5.21.2.0/24

Tom  prefix  nexthop localprel. MED ASPath IGP cost
current 52120/24 121691 50 200 26059 4600
AS195 5212024 207932 100 50 195439590 0

AS 466

2024 1384725 100 120 466338105% 0
0 O e
i, Consider the route information in Table 4 for the network prefix 27.8.0/24. Find the
best route for the destination 2.7.8.22.
Table 4: Route information for the network prefix 2.7.8.0/24
e
fom  prefix nethop  localpref MED ASPath 1GP cost

Ccurrent 2780124 562221929 150 50 30895920 )
AS195 2780/24 207932 100 100 195338895920 0
AS466 27.80/24 1384725 100 80 46643920 0

i, Cnnslder the route information for the network prefix 9.19.2.0/20 in Table 5. There
xists no ingl, st prfered rute for 0,192 0/20

Comps

two routes are present at lhe same time. For each pai (Le. Current vs. AS 195, Current
Vs. AS 466, and AS 195 vs. AS 466), indicate which route is preferred, and write down
the deciding attribute.

Table 5: Route information for the network prefix 9.19.2.0/20

fom  prefix nexthop  localprel. MED ASPath IGP cost
current 27.80/23 562221929 150 50 30895920 )
AS105 2780/24 207932 100 100 195338895920 O
AS466 2780/23 1384125 100 80 46643920 0

iv. Why is a single and preferred route not available for 9.19.2.0/24, and what can you do
as a network operator to resolve this issue?
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