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Midterm Test Solution (November)
Question (1):
a) Scenario (1) : Circuit Switching
l.
Source 3 km Node A 10 km Node B 5 km Destination

500 kb/s Y 4 \ 1 Mb/s /[ \ 2 Mb/s

ii. Total delivery time for a message of size@ kB =M
(tpr Br teg + tpo BF tro + tps B t3) * 2B+ Htyy B tyy BF tys) + oy
+ Ijttl + ttZ + tt3) E(tpl ttl + th ttZ + tp3 tt3) =0
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3103 716*8 1010 16x8 5% 103 16 * 8 1000 * 8
(1*108+D5*105+ 2 %108 +1*106+1.25*108+2*106>*4+ 5% 10°
=1827.2%107%s
Scenario (2): Packet Switching with Pipelining

Source 3 km Node A 10 km Node B 5km Destination

500 kb/s 1 Mb/s I'4 \ 2 Mb/s
\/

(ta - )+ (o - ta)

ii. Total delivery time for a messageofsized kB =0
(tpl b1 + Lo B typ + 3 tt3) Aty — tea) + (b — te3) + tez =0

3*103+520*8 2+10*103+520*8+ 5% 103 +520*8

2 *

1108 D!;*105 2%108  1%10® 1.25%10%8 2106
=2300%10"5s

Scenario (3): Message Switching

Source 3 km Node A 10 km Node B 5 km Destination
500 kbis £ \ 1 Mbls "\ 2Mbis

\ tp1

tps
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ii. Total delivery time for amessage of size@ kB =0
(tpl ttl + th ttZ + tp3 tt3) =
(3 * 103 1020 8 10« 10® 10208 5% 103 1020 = 8

= -5
1+10° V54105 T Z+10° T 1+105 ' 125%10° 2*106>_m668*10 s

b)
Scenario (1) 18.272 ms Smallest
Scenario (2) 23 ms
Scenario (3) 26.68 ms Largest

c) Delivery time of circuit switching = Delivery time of packet switching

(tpl ttl + th ttZ + tp3 tt3) * 4 ttM =

(tplmtt’\;'l' th EE+tp3|ﬂ+f;§)@+[N—l]*[(ﬁ—%)+(%—%)+%]

M %8 M
tm =5705% N =500

168 16%8 16*8) M+ 8
*

+ +
5105 1%10% 2x*10° 5% 10°
5208 520%x8 520%8

500 "5+105 | 1%10° | 2#10°

(3*10-5+5*10-5+4*10-5)*4+(

=((3*10°+5%x10">+4%107°) +

M =®-6387.5 -» Not Feasible

d) Delivery time of circuit switching = Delivery time of message switching
(tpr Br teg + tpa BF tep + tys Br ts) * 4B+ toy = (tpy BF £ + tpa Bt Loy + tps Br £3)0

(3+107°+5%107° +4%107°) 4+(16*8+16*8+16*8) paxS
* * * * *
5%10°  1%10% 2%10° 5 %105

=(3%10°+5%x10"5+4%107°)
(M+20)%x8 (M+20)%*8 (M+20)x*8
5% 105 1% 106 2 %106
M = 132.66 B

Question (2):

a) Hub

X RX X RX TX RX

No software is used by a hub.
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- Ethernet Switch
Routing
e table
7 s
L H 7
I4 7 . O,
|2 02
|3 03
la /f x\ \\\\\\ O,
Incoming Interface ‘ Interface QOutgoing
links buffers Bus buffers links

Software in the form of routing table is used. Learning is used to fill the routing table with

MAC addresses.
Port 1|Port 2|Port 3| Port 4
a:El d:E3
k:E1
u:e2
s:E1
- Router
Routing
chu table
7 s
| =7
lq 7 . 04
I, L 0,
|3 - 03
— —
N / % \ O
Incoming Interface B Interface Outgoing
links buffers Hs buffers links

Software is needed to exchange routing information among routers (routing protocols, e.g.
OSPF), which enables each router to build its routing table.

4
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Subnet Address Subnet Mask Port Next Hop
X Mx 1
Y My 2
K Mk 3
- ATM Switch
TOM
Bus
I O
. —IHHE- - o
» — - HE- - o
lg, — 7 O4
Adﬁress
MPX filters Qutput
buffers buffers

Software in the form of routing table is used. The entries of the routing table are obtained
during the setup phase.

Input Port VClin Output Port VCl out
1 1 2 1
2 2 4 2
3 2 1 2

b) Packet/cell entering at Port 1, and leaving at Port 3:
- For ahub, no processing takes place. Only simple repeating at all ports.

— |1

03—

- For an Ethernet switch:
0 CPU extracts destination MAC address.
0 CPU compares destination MAC address with the entries of routing table:
= |f destination MAC address exists under specific port, packet is forwarded
via such port.
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(0}

= |f destination MAC address doesn’t exist, packet is forwarded via all other
ports.
CPU extracts source MAC address:
= |fit doesn’t exist in the routing table, it creates a new entry under port #
through which packet entered, and places value of source MAC address.

— |1

03—

- Forarouter:

(0}
0}

CPU extracts destination Network address.
CPU checks routing table to determine the record which contains the destination
Network address.
CPU forwards incoming packet to port that matches destination Network address.
CPU replaces source MAC address and destination MAC address by new values
corresponding to MAC address from which packet exits and MAC address to which
packet is delivered.

Is,a|S.D]| |

[c.d|S,D] |
03 —

- For ATM switch:

0}
0}

CPU extracts VCl in header of cell.

CPU checks routing table to determine the record which contains Input Port/ Input
VClI for incoming cell.

CPU forwards incoming cell to output port appearing in the record identified above.
CPU replaces VCl in header of incoming cell by output VCl in identified record of
routing table.

(VCli | |

(vCl, | |
03 —
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c)
|1 — — 01 |1 — — 01
2 2 2 Ethernet 2
Hub Switch
|3 — — 03 |3 — WI c — 03
|4 — — 04 |4 — — 04
No physical or logical addresses for the No physical or logical addresses for the
ports. ports.
a, A a,A a a
|1 — — 01 |1 — — 01
b, B b, B b b
|2 — — 02 |2 — AT M — 02
Router
c, C c,C c i c
|3 — — 03 |3 — SWItCh 03
d,D d,D d d
|4 — — 04 |4 — — 04
Only physical addresses for the ports.

Question (3):
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SMK | 1 | ‘ SMK | - | B ‘ SMK | |
N,G,F 7; | ; ﬂ‘ N,G,F 772 77—7 W N,G,F 77 | 7
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s,1....1 | Who has Ra1?

\

ral

s,ral| S,D | Data
s,ral| S,D | Data

ra2,rcl| S,D | Data

rc4,re2 | S,D | Data

\

re3,1....1 | Who has D?

SW#3

|
|
!

re3,1....1 | Who has D?

1 2

d

re3,d | S,D| Data

re3,d | S,D| Data
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