Ans:

Computer Networks midterm (109/4)
HEZEEMSHEEERH  fI—Fo%
List four tables of node u, v, w and x with the distance vector algorithm, from the time when four nodes
are initialized to the time four tables are stabilized. (table — 71 2% > u, v, wand x % —FI e 7R3 8% o
B A A e 1 E EN s pF& 1 node F]H # node z distance vector 3+ & 1= £ 238 > 4oy
% Du(v), Dy(w), Du(x) 6% * % ! 1@ :% distance vector % Ef 2% » 16% total)




Computer Networks midterm (109/4)

node u table node u table node u table
cost cost cost
u v w vV W X u v w Xx
ulo 2 5 2 4 1 w0 2 41
from |~ 0 3 2 from 12 0 3 2
Wl o oo oo 3 0 3 wi4 3 0 3
Xl o oo oo > 3 0 X1 2 30
node v table node v table
cost cost cost
u v w vV W X u v w Xx
oo o oo 2 5 1 ul0 2 41
fromv203 0 3 2 fromv2032
Wlo oo oo 3 0 3 wi4g 3 0 3
X|oo oo oo 2 3 0 X1 2 30
node w table node w table
cost cost cost
u v w vV W X u v w Xx
u|oo oo oo 2 5 1 ul0 2 41
'lcl"ot'l'\VOOOOOO 0 3 2 fr‘omv2032
“Is 3 0 303 wig 3 0 3
| o o0 o 2 30 1 2 30
node x table node x table
cost cost cost
u v w vV W X u v w X
ul oo oo oo 2 5 1 ul0 2 4 1
from | o o o 03 2 from 1o o0 3 2
Wl oo oo oo 3 0 3 W4 3 0 3
1 2 3 2 30 X[1 2 3 0
uU:
Dy(v) = min{c(u,x) + Dx(v), c(u,w) + Dw(v), c(u,v) + Dy«(v)}
=min{1+2 , 5+3,2+0} =2
Dy(w) = min{c(u,x) + Dx(w), c(u,w) + Dw(W), c(u,v) + Dy(w)}
=min{1+3 , 5+0, 2+3} = 4
Dy(x) = min{c(u,x) + Dx(x), c(u,w) + Dw(x), c(u,v) + Du«(x)}
=min{1+0 , 5+3,2+2} = 1
u’s Forwarding table
Destination Next hop (output link)
\% \'
w X
X X
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V:
Dy(u) = min{c(v,u) + Dy(u), c(v,w) + Dw(u), c(v,x) + Dx(u)}

=min{2+0, 3+5,2+1} =2
Dy(w) = min{c(v,x) + Dx(W), c(v,w) + Dw(W), c(v,u) + Du(w)}

=min{2+3 , 3+0, 2+5} =3
Dy(x) = min{c(v,x) + Dx(x), c(v,w) + Dw(x), c(v,u) + Du(x)}

=min{2+0, 3+3,2+1} =2

v’'s Forwarding table

Destination Next hop (output link)
u u
w w
X X

W

Dyw(u) = min{c(w,u) + Dy(u), c¢(w,v) + Dy(u), c(w,x) + Dx(u)}
=min{5+0, 3+2, 3+1} =4

Dw(v) = min{c(w,v) + Dy(v), c(w,x) + Dx(Vv), c(w,u) + Du(v)}
=min{3+0, 3+2, 5+2} =3

Duw(x) = min {c(w,x) + Dx(x), c¢(w,v) + Dy(x), c(w,u) + Du(x)}
=min{3+0, 3+2, 5+1} =3

w’s Forwarding table

Destination Next hop (output link)
u X
v v
X X

X:

Dx(u) = min{c(x,u) + Dy(u), c(x,v) + Dy(u), c(x,w) + Dy(u)}
=min{1+0, 2+2,3+5} =1

Dy(v) = min{c(x,v) + Dy(v), c(x,w) + Dw(v), c(x,u) + Du(v)}
=min{2+0, 3+3, [+2} =2

Dyx(w) = min{c(x,w) + Dw(W), c(x,v) + Dy(W), c(x,u) + Dy(W)}
=min{3+0, 2+3, 1+5} =3

x’s Forwarding table

Destination Next hop (output link)
u u
v v
w w

2. Use Dijkstra’s shortest-path algorithm to compute the shortest path from the source node to all other
network nodes. (a) Show how the algorithm works by computing a table. (2> ;%45 - Bi- 1% > 7 3842
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4 £ 10% 0 v = % 1b) (b) Show the forwarding table of the source node. (5%) (note: the source
node £ ;% @ B A 15— fi"f rLS avREc L 0=>z, 1=>y, 2=>%, 3=>w, 4=>v, cost BB AR P FF 0 iRk

F A AR B RH 0 & B 02 5Y) (15% total)

5

Ans: (*F step 2 *F > — 1 42)

v oG ACEE

Step N’ D(u), p(u) | D(w), D(x), p(x) | D(y), p(y) | D(2), p(2)
p(W)

0 \Y 2.V 3,v 2,V o0 o

1 vu 3,v 2.V o0 0

2 Vux 3.v 3,x #1 |

3 VUXW 3.x 8, w #2

4 VUXWY S.y #3

5 VUXWYZ

#1.D(y)=min(D(y),D(x)+c(X,y))=min(co, 2+1)=3 (1%)
#2.D(z)=min(D(z),D(w)+c(w,z))=min(c0, 3+5)=8
#3.D(z)=min(D(z),D(y)+c(y,z))=min(e, 3+2)=5

Forwarding table (- |1 4 )

Destination Next hop (output link)

u u

w w

X X

y X

z X
MW s AR EE
Step N’ D(w), p(u) | D(v), p(v) | D(x), p(x) | D(y), p(y) | D(2), p(2)
0 W 5, w 3, w 3, w 1. w 5, w
1 wy S5, w 3,w 2.y #1 3,y #2
2 Wyx 3.x #3 |3, w 3,y
3 wyxu 3. w 3,y
4 wWyxuv 3.y
5 WyXuvz
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#1.D(x)=min(D(x),D(y)+c(y,x))=min(3, 1+1)=2
#2.D(z)=min(D(z),D(y)+c(y,z))=min(5, 1+2)=3
#3.D(u)=min(D(u),D(x)+c(x,u))=min(5, 2+1)=3

Forwarding table

Destination Next hop (output link)

u y

v v

X y

y y

z y
X s AzEE
Step N’ D(u), p(u) | D(v), p(v) | D(W), D(y), p(y) | D(2), p(2)

p(W)
0 X 1,x 2, X 3,x 1,x 0
1 Xu 2,x 3,x 1,x 0
2 xuy 2.x 2,y #1 3,y #2
3 Xuyv 2.y 3,y
4 XUyvVw 3.y
5 XUuyvwz
#1.D(w)=min(D(w),D(y)+c(y,w))=min(3, 1+1)=2
#2.D(z)=min(D(z),D(y)+c(y,z))=min(o0, 1+2)=3
Forwarding table
Destination Next hop (output link)

u u

v \%

w y

y y

z y
My & AZBE
Step N’ D(u), p(u) | D(v), p(v) | D(W), D(x), p(x) | D(z), p(2)

p(w)

0 y 00 00 1.y I,y 2,y
1 yW 6w #1 |4, w #2 1y 2,y
2 YWX 2.x #3 |3,x #4 2,y
3 ywxu 3,x 2.y
4 ywXxuz 3.x
5 yWXuzv

#1.D(u)=min(D(u),D(w)+c(w,u))=min(co, 1+5)=6
#2.D(v)=min(D(v),D(w)+c(w,v))=min(eo, 14+3)=4
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#3.D(u)=min(D(u),D(x)+c(x,u))=min(c, 1+1)=2
#4.D(v)=min(D(v),D(x)+c(x,v))=min(co, 1+2)=3

Forwarding table

Destination Next hop (output link)

u X

v X

w w

X X

z z
Mz s Azgh
Step N’ D(u), p(w) | D(v), p(v) | D(W), D(x), p(x) | D(y), p(y)

p(W)
0 z 00 00 5,z 0 2.7
1 zy 0 00 3.y #1 |3,y #2
2 Zyw &, w #3 |6,w #4 3.y
3 ZywWX 4.x #5 |5,x #6
4 Zywxu 5.x
5 Zywxuv
#1.D(w)=min(D(w),D(y)+c(y,w))=min(5, 2+1)=3
#2.D(x)=min(D(x),D(y)+c(y,x))=min(co, 2+1)=3
#3.D(u)=min(D(u),D(w)+c(w,u))=min(co, 3+5)=8
#4.D(v)=min(D(v),D(w)+c(w,v))=min(e, 3+3)=6
#5.D(u)=min(D(u),D(x)+c(x,u))=min(e, 3+1)=4
#6.D(v)=min(D(v),D(x)+c(x,v))=min(co, 3+2)=5
Forwarding table
Destination Next hop (output link)

u y

v

w y

X y

y y

3. 4#%163.107.172.1 iz % IPaddress » (M1 Lt iem4 7 » B B2 EHEAZ) (19%)
a. i5— B IP |70 Class ehfeis 9 11 = i 35 (1%) B e P ®Ea 732 5 0 2 (2%) ¥
» 1P EE20Q%) £F S B IPT ¥ 2 (1%) mask g 5 i 2 (1%)
b. -t IP 4Bt~ & 6 subnets > subnet mask eHiE 3 @ 2 (2%) 7|4 % 6 i subnet eriefs £ 7 2
Q%) 7% IP B F?@%) £ 5B IPF* ?(1%)
C.EF R TR o > 1P BRI BAP T AT 7 (3%)
Ans:
a.
163.107.172.1 ez &= 4 77 ;2 5 10100011.01101011. XXXXXXXX XXXXXXXX>d @0 & 1 bits 10
¥ %7 5 Class B 7 1P - (1%)
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gt IP 47 fy%t th Class B e 4 7 % 3 163.107.0.0 %)
3 hostID 214 116 B bit HX 2 7 2 2 5 0 & 1
Fpt % - %% * HostID & 10100011.01101011.00000000. 00000001 = 163.107.0.1  (1%)
B 15— ¥ % HostID 3 10100011.01101011.11111111.11111110 = 163.107.255.254  (1%)
>34 2'-2=65534 # ¥ * HostID (1%)
Mask: 255.255.0.0 (1%)

#-p¢ Class B 854 & 6 f# subnet> &> Z & 6 <=2, subnet mask :hi& => % & HostID ¢ 3 B
bits % 1% subnet ID - #7112 ¥7£7 subnet mask _d /i & Class B ¢ default subnet mask 255.255.0.0 %
3o #rar 255.255.11100000.00000000=> 255.255.224.0 (2%)

subnet 7 ID & £ Class B Network ID 10100011.01101011. XXXXXXXX XXXXXXXX %z »
Z & Host ID &% 3 3 bits § % subnet ID o F]}* % 6 1 subnet ID (j£_000 B 4> > % = B &_101) 3
10100011.01101011.10100000.00000000 => 163.107.160.0 (2%)

Flpt % - B¥ * HostID % 10100011.01101011..10100000. 00000001 = 163.107.160.1  (2%)

B té— B¥ * HostID 5 10100011.01101011. 10111111. 11111110=163.107.191.254 (2%)

>+ 4 21-2=8190 B+ * HostID (1%)

c. IP address, subnet mask, default gateway (3%)

4.

Ans:

Consider sending a 2480-byte datagram into a link that has an MTU of 820bytes, including 20-byte IP
header. Suppose the original datagram is stamped with the identification number 1. List these segments
in a table with their data lengths, IDs, flags and offsets. (# #- ¥ data length, offset # 7| 1 & - 25 ji#
B2 g E o AR RIes 0 8%)

fragment | data lengths ID offset flag

1

820 Bytes p IP data=820-20=800Bytes. 2480 byte-20 byte (datagram IP data)=2460Bytes, 4 = 800,
800, 800, 60, + 4 ¥ fragments, #c_+ 20bytes IP header f¢ > data length % 820, 820, 820, 80.

fragment data lengths ID offset flag

Ist 820 (1%) 1 0 (1%) 1

2nd 820 (1%) 1 800/8=100 (1%) 1

3rd 820 (1%) 1 100*2=200 (1%) 1

4th 80 (1%) 1 100*3=300 (1%) 0
e

(data length, offset, & 7] 1 4 < i2F f2f & 2 F & A f e s > 8%)

5.

Ans:

(a) Explain two network-layer functions (# sz 1%,3.F* 1% > 2% each, 4% total)

(b) What is the longest prefix matching? (2%)

(¢) Explain four scheduling mechanisms used in router. ( % £1%,35%F 1% > 2% each, 8% total)

(d) What four items can be returned from the DHCP server? (2% each, 8% total)

(e) What is the major motivation of NAT? (2%)

(f) Which field is used by NAT to support simultaneous connections with a single LAN-side address?
(2%)

(g) How many addresses do IPv4 have? (2%) How many addresses do IPv6 have? (2%)

(h) Which network layer protocol does the traceroute program use? (2%) (32% total)



Computer Networks midterm (109/4)

(a) forwarding: move packets from router’s input to appropriate router output (1%, 1%)
routing: determine route taken by packets from source to destination
(b) when looking for forwarding table entry for given destination address, use longest address prefix

that matches destination address. (2%)

(c) FIFO (first in first out) scheduling: send in order of arrival to queue (1%, 1%)

Priority scheduling: send highest priority queued packet

Round Robin (RR) scheduling: cyclically scan class queues, sending one complete packet from each
class (if available)

Weighted Fair Queuing (WFQ): each class gets weighted amount of service in each cycle (2%)

(d) allocated IP address on subnet (2%)

address of first-hop router for client
name and IP address of DNS sever
network mask

(e) range of addresses not needed from ISP: just one IP address for all devices (2%)
(f) 16-bit port-number in IP header (2%)
(g) 2°2IPv4 addresses; (2%)
2128 [Pv6 addresses (2%)
(h) ICMP (2%)

6. (a) Which command is used to release your current [P address? (2%)
(b) Which command is used to instruct your host to obtain a network configuration, including a new IP

address? (2%)

(c) To see only the DHCP packets in Wireshark, which protocol is entered into the filter field? (2%)

(d) Which transport protocol are DHCP messages sent over? (2%)

(e) Before offering an IP address to a client, why should the DHCP server issues an ARP request for
the offered IP? (2%) (10% total)

Ans:

(a) ipconfig /release (2%)

(b) ipconfig /renew (2%)

(c) bootp (2%)

(d) UDP (2%)

(e) make sure the IP address is not already in use by another workstation. (2%)




