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Computer Networks midterm (108/4)

REXRMAERESRE > 11—+

Consider a router that interconnects two subnets: S1 and S2. Suppose all of the interfaces in each of

these three subnets are required to have the prefix 120.107.17/24. Also suppose Sl is required to

support up to 120 interfaces and S2 up to 30 interfaces. Provide two network addresses (of the form

a.b.c.d/x) that satisfy these constraints. (& f#f# & %], 4% each, 8% total )

List three tables of node X, Y and Z with the distance vector algorithm, from the time when three nodes

are initialized to the time three tables are stabilized. (table - 7 3% (x,y,z % —g p e 783] 1%),% 6%
EF OREEE o B F 25 2%, 1 4% =>10% total)

1

Use Dijkstra’s shortest-path algorithm to compute the shortest path from z to all network nodes. (a)
Show how the algorithm works by computing a table. (& 4p e P > L& 3+ WA a2 3¢
1% each, % &5 #|(% % #2)1%, 16%) (b) show the forwarding table of z. (7%) (c) What is the
count-to-infinity problem? (3%) (26% total)

£-4F IPv4 Class B st (1Lt i=4 7 > £ 8 2 AER) (20%)

a. Fdidts- BClassBREGERRATZELZR7Q2%) 7*IP FFH? %) 3 BBIPT * 7
(2%) mask =iE 2 #® 7 (2%)

b. #-B 15— B Class B # 84 = 14 i subnet > subnet mask /g 5 # ? (2%) #H 7] % — i subnet
oz 2%) T F P FFRT@%) X3 ABIPTF ?2%)

Suppose datagrams are limited to 1000 bytes (including header) between source host A and destination

host B. Assuming a 20-byte IP header and 20-byte TCP header, (a) How many datagrams would be

required to send an MP3 consisting of 4 million bytes? (4%) (b) How many bytes (including header)

are each datagram? (Two answers: 2%) (8% total)

(a) How are routing algorithms classified by global and decentralized information? (b) What are these

two routing algorithms? (10%)

(a) What is the goal of DHCP? (2%) (b) List four steps of DHCP (8%) (10% total)

Explain four NAT operations with this figure (* ]} ch#icie 3P 8%)

NAT translation table
WAN side addr LAN side addr

138.76.29.7, 5001 {10.0.0.1, 3345

‘_/E\,_ S: 138.76.29.7, 5001
\ /| D: 128.119.40.186, 80 1‘0.0.0_4
Gy
p b
138.76.29.7 E

S: 128.119.40.186, 80 ./5\»
D: 138.76.20.7, 5001 [\~

S: 128.119.40.186, 80
D: 10.0.0.1, 3345




Computer Networks midterm (108/4)
RBEERMIERERT » f1—F0%

1. Consider a router that interconnects two subnets: S1 and S2. Suppose all of the interfaces in each of
these three subnets are required to have the prefix 120.107.17/24. Also suppose S1 is required to
support up to 120 interfaces and S2 up to 30 interfaces. Provide two network addresses (of the form
a.b.c.d/x) that satisfy these constraints. (& f#§ J %], 4% each, 8% total )

Ans:

S1: 120 < 128 =27, 32-7=25, % 5 120.107.17.0....... 2/25=120.107.17.0/25 (4%)

S2:30 <32 =2°32-5=27, 3% % 120.107.17.100..... 2/25=120.107.17.128/27 (4%)

2. List three tables of node X, Y and Z with the distance vector algorithm, from the time when three nodes
are initialized to the time three tables are stabilized. (table - 7 3% (x,y,z & f B & 7585 1%),% 6% °

BB R & FH DN 2%, 1 4% =>10% total)

Ans:

cost to
Xy z
X |02 4
Syl2 o 1 (1)Dyz) = min{c(yz) +
Sz, 3 Dd2. cyx) + D2}
= min{4+0,2+1} =3
cost to

Xy z
X0 2 1 (2)D,(y)=min{c(z,y) +
§Yi20 1 D,(y), c(z,X) + Dy(y)}

Z 130 =min{4+0,1+2}=3

cost to

Xy z

[ o Xx[02 1

L s yl20 1

- 740 Z 130
e » Ume

3. Use Dijkstra’s shortest-path algorithm to compute the shortest path from z to all network nodes. (a)
Show how the algorithm works by computing a table. (#cE 4p F FF > iR L E F # g B Jﬁ , 5%
1% each, % 2% 7|(7 % #)1%, 16%) (b) show the forwarding table of z. (7%) (c) What is the
count-to-infinity problem? (3%) (26% total)



Computer Networks midterm (108/4)

Ans: (1% each, 7% total)

N’ D(s),p(s) | D(t).p(t) | D(u),p(u) | D(v).p(v) | D(W).p(w) | D(x),p(x) | D(¥).p(y)
VA (o) ,2-5 Z (o) (o) (o) (o) 14, VA

7zt «— [a)3,t b)4,t c)11,t ) oo d)6,t
zts 4| 14t 11,t oo oo 6, t

ztsu < Le)5,u f)7,u oo 6,t
ztsuve—71 | L 1g6,v h)8,v 6,t
ZtSuvwe—— | D) Tw—6,t
Ztsuvwy < | 1, W

ZtSUVWYX4 |

(1% each, 9% total)

a). D(s) = min{D(s), D(t) + C(t, s)} = min{e0,2+1} =3
b). D(u) = min{D(u), D(t) + C(t, u)} = min{ee, 2+ 2} =4
¢). D(v) = min{D(v), D(t) + C(t, v)} = min{eo, 2+ 9} =11
d). D(y) = min{D(y), D(t) + C(t, y)} = min{14,2+4} =6
e). D(v) =z min{D(v), Dw) + C(u, v)} =z min{11,4 + 1} =5
). D(w) = min{D(w), D(u) + C(u, w)} = min{ao, 4 + 3} =7
g). D(w) = min{D(w), D(v) + C(v, w)} = min{7, 5+1} =6
h). D(x) = min{D(x), D(v) + C(v, x)} = min{oo, 5+ 3} =8
1). D(x) =z min{DX), D(w) + C(w, x)} = min{8, 6+ 1} =7

(b) Forwarding table of z: (1% each, 7% total)

Destination Next hop (output link)
S t
t t
u t
\4 t
W t
X t
y t

(c) The count-to-infinity problem means that it takes a long time for a distance vector routing algorithm to

converge when there is a link cost increase. (3%)

4. B4 IPv4Class B 5 (11 Liemdm » B 82 AEA) (20%)
a. Rd B - BClassBREFRREATELZRP?2Q%) F*IP FF 7 (4%) £33 SBIPF* ?



Computer Networks midterm (108/4)
(2%) mask =g 2 #® 7 (2%)
b. #-B. 18- B Class B # /4 = 14 i subnet > subnet mask ehig 5 i ? (2%) 71 % -  subnet
kR E Q%) T IP BRI 2 @%) £ 8B IPT Y 202%)

Ans:

a.

B ts— B class B 1 Network ID # 7+ % 10111111, 11111110, XXXXXXXX. XXXXXXXX » L i i+
5 % 191.254.00 (2%)

% 16 B bitchX 32 F 1025 028 1

F]pt % - B ¥ * HostID % 10111111.11111110. 00000000.00000001 = 191.254.0.1 (2%)

Bfs— B 7 * HostID 5 10111111, 11111110. 11111111.11111110 = 191.254.255.254 (2%)

>+ 3 212 B¥ * HostID (2%)

Mask: 255.255.0.0 (2%)

#-% 15— 1 Class B 84 & 14 & subnet’ &> % & Host ID #3 4 (14<2%) 1% bits % ¥ subnet ID-
#1110 e subnet mask ¥4 & & Class B e default subnet mask 255.255.0.0 %z » zx= 11111111.
11111111. 11110000.00000000 => 255.255.240.0 (2%)

subnet (1 ID & f& & {5 — B Class B Network ID 10111111. 11111110. 00000000.00000000 * :z > %
& Host ID % 4 B bits § ¥ subnet ID o F]p % — i subnet ID 5 10111111. 11111110.

00000000.00000000 => 191.254.0.0 (2%)
]t % - ¥ * HostID % 10111111. 11111110. 00000000. 00000001 =191.254.0.1 (2%)

B ts— ®¥ * HostID 5 10111111.11111110.00001111. 11111110 = 191.254.15.254 (2%)
>4 22.2=4094 i+ * HostID (2%)

Suppose datagrams are limited to 1000 bytes (including header) between source host A and destination
host B. Assuming a 20-byte IP header and 20-byte TCP header, (a) How many datagrams would be
required to send an MP3 consisting of 4 million bytes? (4%) (b) How many bytes (including header)
are each datagram? (two answers: 2%) (8% total)

Ans:

6.

MP3 file size = 4 million bytes. Assume the data is carried in TCP segments, with each TCP segment
also having 20 bytes of header. Then each datagram can carry 1000-40=960 bytes of the MP3 file
Number of datagrams required Ceiling (4x10%/960) = 4167 (4%)

= All but the last datagram will be 1,000 bytes (2%); the last datagram will be 640+40 = 680 bytes.
(2%)

(a) How are routing algorithms classified by global and decentralized information? (b) What are these
two routing algorithms? (10%)

Ans:
(a) Global:

all routers have complete topology, link cost info (2%)

Decentralized:

router knows physically-connected neighbors, link costs to neighbors (2%)
iterative process of computation, exchange of info with neighbors (2%)

(b) “link state” algorithms and “distance vector” algorithms (4%)

7.

(a) What is the goal of DHCP? (2%) (b) List four steps of DHCP (8%) (10% total)

Ans:

(a) Goal: allow host to dynamically obtain its IP address from network server when it joins network
(2%)
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(b) Flow: (8%)
host broadcasts “DHCP discover” msg (2%)
DHCP server responds with “DHCP offer” msg (2%)
host requests IP address: “DHCP request” msg (2%)
DHCP server sends address: “DHCP ack” msg  (2%)

8.  Explain four NAT operations with this figure (* ]} ch#icie 3P 8%)

NAT translation table
WAN side addr LAN side addr

138.76.29.7, 5001 [10.0.0.1, 3345

—{
§:10.0.0.1, 3345
D: 128.119.40.186, 80

- \:r 10.0.0.1
@| 5 126.7629.7, 5001 " | ,J)

D: 128.119.40.186, 80 10.0.0.4

N =" 1 \a 10.0.0.2
==F 24

138.76.29.7 " 5:128.119.40.186, 80
1t 4, D2 10.0.0.1, 3345
S: 126.119.40.186, 80 L L
;, D:138.76,29.7, 5001 _2’ 10.0.0.3

Ans:
NAT router must: (8%)

® outgoing datagrams: replace (source IP address, port #)=(10.0.0.1, 3345) (1%) of every outgoing

datagram to (NAT IP address, new port #)=(138.76.29.7, 5001) (1%)

® remember (in NAT translation table) every (source IP address, port #)=(10.0.0.1, 3345) (2%) to (NAT

IP address, new port #)=(138.76.29.7, 5001) translation pair (2%)

® incoming datagrams: replace (NAT IP address, new port #)=(138.76.29.7, 5001) (1%) in dest fields of
every incoming datagram with corresponding (source IP address, port #)=(10.0.0.1, 3345) (1%)

stored in NAT table



