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2 RELATED WORK
2.1 Routing in Intermittently Connected Networks
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2.2 Hierarchical and Interdomain Ad hoc Network Routing
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3 SYSTEM ARCHITECTURE
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3.2 Interdomain Routing Schemes

3.2.1 Gateway-Based Interdomain Routing (GBIR) Scheme
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3.2.2 Ferry-Based Interdomain Routing (FBIR) Scheme
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PERFORMANCE EVALUATION
Simulation Setup
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4.1.1 Mobility Model
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4.1.2 Traffic Model
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4.2 The Usefulness of Interdomain Routing Schemes
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Fig. 5(a): Delivery Ratio vs Message Rate (NS1)
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Fig. 5(b): Average Delay vs Message Rate (NS1)
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Transmission Efficiency

- GBIR
- FBIR
il <7~ muttihop
0.06- 7
------------- %
) 7
- ]
0
0.03 B
Vool
e
0.02- )
0.01
02 04 06 08 12 14 L 5 |

:
Message Rate (pkt/sec)

15

Fig. 5(c): Transmission vs Message Rate (NS1)
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Fig. 7(b): Average Delay vs Message Rate (NS2(b))
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4.3 Impact of different intradomain routing schemes
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Figure 8(a): Delivery Ratio vs Message Rate (NS1)

Figure 8(b): Average Delay vs Message Rate (NS1



Figure 8(c): Transmission Efficiency vs MessageeRAIS1)

4.4 Impact of Ferry Speed
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From Figure 9, we see that at low load (0.5 msg/s), GBHoipmeance is comparable to FBIR when the ferry
speed is the same as the average node speed (3m/s).tWgHerry speed is 3 m/s, the round trip time for fesry
about 970 sec. This means that a total of about 1455 new me&&Y€sy msg/s*3 (flows)) will be generated while
the ferry is away. If we assume that the messages catoiteel at 3 source nodes, and the ferry, we have eofotal
2400 buffers. Then, we will not see much buffer overflow usiBliRFvhen each flow generates 0.5 msg/s. But when
the traffic load is 1 msg/s per flow, then a total of @a#910 messages are generated while the ferry is alweh w
means that 510 messages are likely to be dropped whidhireaudelivery ratio of about (510/(2910-510))=0.787
(simulation result is 0.71). On the other hand, GBIR dotsuffer from this problem since messages can be dueue
at more intermediate nodes. Thus, we see that G&lie\aes higher delivery ratio than FBIR when theyfspeed is
3 m/s. The average delay using FBIR is also higher &BiR when the ferry speed is 3m/s since messageg-are
layed faster via multiple hops in GBIR than being carriethbyslow moving ferry in FBIR.

Figure 9(b) shows that when the ferry speed is 8m/si-BiR scheme will achieve similar average delay per-
formance as in the GBIR scheme for the 1pkt/s scengtnis.can be explained as follows: we observe that the aver
age intradomain delay in GBIR is about 430s when the sourdes fafekt/sec. The mean intergroup meeting time can

be derived using the Eqgn (6) in [23] by setting the effedtimnsmission range to be 825 m (700 is the group radius
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and 125m is half of the radio transmission range) to be 710, the average end-to-end delay for GBIR with 1

pkt/s is about 1560s(=2*average intradomain delay+aventg@roup meeting time). This mean delay value is also
observed from our simulation results. For FBIR, the oleskaverage intradomain delay is about 530s and the mean
distance between the source and destination group®ig 4700m. When the ferry speed is 8m/s, then the average
delay for FBIR will be 1485s(=2*avg intradomain delaygderry round trip time =2*530+3400/8). Thus, as long as
the ferry speed exceeds 8m/s, FBIR will perform better @lR even at a high load of 1 msg/s per flow. It will be
useful to derive analytical expressions for the averagadomain delay and the average distance between two groups
when the groups move according to the RPGM. Then, giveaarage group moving speed, one can determine the

ferry speed that allows FBIR to perform better than GBIR I&8ve this for future work.

4.5 Impact of Mobility Models
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Figure 10(b): Average Delay vs Message Rate (albbility models)

Figure 10(c): Transmission Efficiency vs MessagteHRall 4 mobility models)

Figure 11(a): CDF of contact duration for RWP, zZetat, UMassBusNet

Figure 11(b): CDF of intercontact time for RWP, Zaatet, UMassBusNet

4.6 Impact of different number of groups
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4.7 Impact of Buffer Size and Intradomain Flows
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