Computer Networks midterm (106/4)
AREEMIEERESRA » fI—F0%
1. 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%),% 9% -
BEF R EHI AN 2% - X DR E 1%, £ 6% =>15% total)

Ans:

B x -y Z Xco)s{rroz
x(02 15 x[02 1
yi2 0 4 Eyl2 0 1 (1)Dyz) = min{c(y,z) +
Z|1 4 0 = 5 130 D.(z), c(y.x) + D.(z)}
=min{4+0,2+1} =3
node y cost to cost to
o xyz Xy z
x|02 1 T’W (2) D,(y) = min{c(z,y) +
z 20 3(1) §Y120 1 D(y). c(zx) + Dy(y)}

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

node z cost to cost to
XYy z Xy z
x|02 1 x|02 1
Y20 4 yl20 1
Z(1 3(2)7 2130
— » UMe

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. (10%) (b) Show the
forwarding table of the source node. (5%) (note: the source node i i @ & HLB (S — %2 10 5 e :
0=>v, 1=>z, 2=>y, 3=>x, 4=>w, cost BB 4P Ie PF > R LE F 2 E R dﬁ; feiep ¥HpE o &7
2 374) (15% total)
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Ans: (*F step 2 *F > — A 1 42)

AR
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 ') ©
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
#2.D(z)=min(D(z),D(w)+c(w,z))=min(co, 3+5)=8
#3.D(z)=min(D(z),D(y)+c(y,z))=min(ew, 3+2)=5
Forwarding table (- 7] 1 4 )
Destination Next hop (output link)

u u

w w

X X

y X

z X
Tw s Ak
Step N’ D(u), p(w) | D(v), p(v) | D(x), p(x) | D(y), p(y) | D(2), p(2)
0 W 5w 3, w 3, w 1. w 5w
1 wy S5, w 3, w 2.y #l 3,y #2
2 WyXx 3.x #3 |3,w 3,y
3 wyxu 3.w 3,y
4 wyxuv 3.y
5 WyXuvz

#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,2))=min(5, 1+2)=3




#3.D(u)=min(D(u),D(x)+c(x,u))=min(5, 2+1)=3

Forwarding table
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Destination Next hop (output link)

u y

v v

X y

y y

z y
"X s AzEk
Step N’ D(u), p(u) | D(v), pv) [ Dw), | D(y), p(y) | D@), p(2)

p(w)
0 X 1.x 2, X 3,x 1,x o0
1 Xu 2, X 3,x 1,x o0
2 xuy 2.x 2,y #1 3,y #2
3 Xuyv 2.y 3,y
4 XUyvw 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(co, 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(wW), D(x), p(x) | D(z), p(2)

p(W)

0 y 00 00 1.y I,y 2,y
1 yW 6,w #l |4, w #2 1.y 2,y
2 YWX 2.x #3 |3,x #4 2,y
3 ywxu 3,x 2.y
4 yWXUuz 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(co, 1+3)=4

#3.D(u)=min(D(u),D(x)+c(x,u))=min(e, 1+1)=2
#4.D(v)=min(D(v),D(x)+c(x,v))=min(co, 1+2)=3
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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 o0 o0 5,z 0 2.z
1 zy 0 0 3.y #1 |3,y #2
2 ZyW 8,w #3 |6,w #4 3.y
3 ZyWX 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(e, 3+2)=5
Forwarding table
Destination Next hop (output link)

u y

v

w y

X y

y y

3. £ 1Pv4Class C e (L4 7 0 8 B2 EEM) (26%)

a. KI5 - B Class C B A T2572Q2%) 7% IP #H? 4% 25 B BIPF* 27

(2%) mask =i 2 = 7 (2%)

b. #-% — i Class C &4 = 31 i subnet > subnet mask g 5 @ ? (2%) 5
BIP¥ % 2(2%)

FRATZE Q%) T IP F R 7 (@4%) &3 B
c.& 53k T_T Fgehie i pF > 2 %_default gateway 1 1P
Ans:
a.

F

Py

| 41 % — % subnet e

4R A2 Ao T 2 (6%)

% -  class C 7 Network ID % 7 % 11000000. 00000000. 00000001, XXXXXXXX » it {= 5 %

192.0.1.0 (2%)
w4 BB bitechX 3 ¥ 25 0& 1o
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F]M % - B ¥ * HostID % 11000000. 00000000. 00000001.00000001 = 192.0.1.1 (2%)
B {¢ - ¥ * HostID 5 11000000. 00000000. 00000001.11111110=192.0.1.254 (2%)
>+ 5 28%2=254 ¥ * HostID (2%)

Mask: 255.255.255.0 (2%)

#-% - % Class C fe~ = 31 @ subnet’ v} 25 02 25 103 B2 4 * chsubnetID> &> 3
£ 31+2=33 subnet mask #1ig => Z £ Host ID 7% 6 i bits § % subnet ID° #7 12 #7£0 subnet mask
& d B » Class C ¢ default subnet mask 255.255.255.0 % :z » #x = 11111111, 11111111.
I1111111.11111100 => 255.255.255.252 (2%)

subnet (7 ID & £ % — % Class C Network ID 11000000. 00000000. 00000001.00000000 * :z » F &
Host ID % 6 3 bits § i subnetID> 7 ¥ > 5 0 & 1o F]#* % — B subnet ID 5 11000000. 00000000.
00000001.00000100 => 192.0.1.4 (2%)

Fpt % - B ¥ * HostID % 11000000. 00000000. 00000001. 00000101 =192.0.1.5 (2%)

B s - B¥ * HostID 3 11000000. 00000000. 00000001. 00000110 =192.0.1.6 (2%)

># 3 222=2 ¥ * HostID (2%)

c. source IP address AND subnet mask ¥ | source IP address #7 /& 7 IP subnet, (1%)

Ans:

destination IP address AND subnet mask i¥ | destination IP address #7457 IP subnet, (1%)
if (7 —“‘Ff 1P ¢ ) then
f1* % = k& > packet i¥ 3| destination IP address (2%)

else
1% % = & > packet i | default gateway (2%)

Consider sending a 2580-byte datagram into a link that has an MTU of 900bytes, 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 * 71| 1 4 - ID, flag
2R Ao G EEA 2 FE AR S 8%)

fragment | data lengths 1D offset flag
1

IP data=900-20=880Bytes. 900 Bytes » IP data=880Bytes, 2580 byte-20 byte datagram IP
data=2560Bytes, » = 880, 880, 800 £ 3 i# fragments, 4t _+ 20bytes IP header f¢ - data length % 900,
900, 820.

fragment data lengths ID offset flag
Ist 900 1 0 1
2nd 900 1 880/8=110 1
3rd 820 1 110*¥2=220 0

(data length, offset, 7] 1 & » flag ~ ID 23%— 4 < 25 A& 72 5§ AR A 8%)

5.

(a) What is the Intra-AS routing protocol? (2%) What is the Inter-AS routing protocol? (2%)
(b) List two Intra-AS routing standards. (4%) (8% total)

Ans:

(a)routers in same AS run same “intra-AS” routing protocol (2%);

routers in different AS can run different inter-AS routing protocol

(b) Intra-AS routing protocols: RIP, OSPFE (4%o)
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6. Compare and contrast the advertisements used by RIP and OSPF. (8%).
Ans:
»  With OSPF,
»  a router periodically broadcasts routing information to all other routers in the AS, not just to
its neighboring routers. (2%)
»  This routing information sent by a router has one entry for each of the router’s neighbors; the
entry gives the distance from the router to the neighbor. (2%)
» A RIP advertisement sent by a router
»  contains information about all the networks in the AS, (2%)
»  although this information is only sent to its neighboring routers. (2%)

7. (a) List four parts of a router. (8%) (b) What is HOL blocking? (4%) (12% total)
Ans:

(a) Input port, Switching fabrics, Output ports, routing processor (2% each)

(b) a queued packet in an input queue must wait (2%) for transfer through the fabric because it is blocked by
another packet at the head of the line. (2%)

8. (a) What are two parts of the network prefix? (4%) (b) What is the Classless InterDomain Routing
(CIDR)? (2%) How to express its address format? (2%) (8% total)
Ans: (a)prefix: class bit (2%)+Network ID (2%) » % 77 #7/§ >t e [P + B j;
(b) subnet portion of address of arbitrary length (2%) a.b.c.d/x, where x is # bits in subnet portion of
address (2%)



