














However, OWCN is not a typical DTN network, because the
bottleneck of an OWCN is network link instead of network
node. Therefore, the existing method of congestion control for
node cache management[13-15] is not applicable to DTN.

As for link congestion, there exist also two types of
congestion control schemes, the end-to-end congestion-control
scheme[16] and the hop-by-hop congestion-control scheme.
However, the former does not apply to OWCN, because the
end-to-end connection between two nodes often fails due to the
intermittent links in OWCN. As a result, a better OWCN
congestion control scheme is the hop-by-hop congestion
control scheme.

In the hop-by-hop congestion control scheme, the
backpressure based congestion-control scheme[17] is relatively
better, because it can theoretically prove its optimality. Thus,
our OWCN oriented OCControl congestion-control scheme
adopts the idea of backpressure, while remove the binding
between congestion controls and routing within the original
backpressure routing method so that it can also apply to other
routing scheme. Despite this modification makes it hard to
prove the optimality, the experimental study has shown that
OCControl the backpressure based OCControl
congestion-control scheme has a better performance.

VII. CONCLUSIONS

As a special type of DTN network, OWCN is shortage of
proper congestion-control scheme. The currently adopted TCP
congestion-control protocol fails to function properly due to the
intermittent links. To this end, we designed a backpressure
based congestion-control scheme, called OCControl and
implemented OCControl based on an open source framework,
ION. In order to evaluate the performance of OCControl, we
verify the superior performance of OCControl in an
open-sourced network-protocol simulation platform, which
combined both CORE and EMAINE.

REFERENCES

[1]  InterPlaNetary Internet Project[EB/OL]. http://www.ipnsig.org/.

[2] Interplanetary Overlay Network (ION) Design and Operation, Jet Propulsion
Laboratory, California Institute of Technology. JPL D-48259

[3] S. Burleigh, A. Hooke, and L. Torgerson, "Delay-tolerant networking: an
approach to interplanetary internet”, IEEE Communication Magzine, 2003, 41(6):
128-136.

[4] H. Lin, Y. Ge, A. Pang, and J. S. Pathmasuntharam, "Performance Study on
Delay Tolerant Networks in Maritime Communication Environments”, in
Proceedings of IEEE OCEANS 2010.

[5] C. Rigano, K. Scott, J. Bush, R. Edell, S. Parikh, and R. Wade, "Mitigating
naval network instabilities with disruption tolerant networking", in Proceedings of
IEEE MILCOM 2010.

[6] D. Merani, A. Berni, J. Potter, and R. Martins, "An underwater convergence
layer for disruption tolerant networking"”, in Proceedings of Baltic Congress on
Future Internet Communications (BCFIC Riga), 2011.

[7]1 Z. Guo, G.Colombo, B. Wang, J. Cui, D. Maggiorini, and G.P. Rossi,
"Adaptive routing in underwater delay/disruption tolerant sensor networks", in
Proceedings of the 5th Annual Conference on Wireless on Demand Network
Systems and Services (WONS), 2008.

[8] P. Juang , H. Oki, and Y. Wang, "Energy-efficient computing for wildlife
tracking: design tradeoffs and early experiences with ZebraNet", ACM Sigplan
Notices, 2002, 37(10): 96-107.

[9] A. Doria, M. Uden, and D. P. Pandey, "Providing connectivity to the saami
nomadic community", Generations, 2002, 1(2) : 3.

[10] A. Pentland, R. Fletcher, A. Hasson, "DakNet: rethingking connectivity in
developing nations", Computer, 2004, 37(1): 78-83.

[11] A. Balasubramanian, B. N. Levine, and A. enkataramani.

"DTN routing as a resource allocation problem”, in Proceeding of ACM
Sigcomm'07 .

[12] B. Soelistijanto and M. P. Howarth, “Transfer Reliability and Congestion
Control Strategies in Opportunistic Networks: A Survey”, IEEE Communications
Surveys and Tutorials, 2014, 16(1): 538-555.

[13] S. Burleigh, E. Jennings, "Autonomous Congestion Control in Delay Tolerant
Networks", Technical Report, Jet Propulsion Lab., available online:
http://hdl.handle.net/2014/40636.

[14] T. Kathiravelu, N. Ranasinghe, A. Pears, "An Enhanced Congestion Aware
Adaptive Routing Protocol for Opportunistic Networks", in Proceedings of the 6th
Intl. Conf. on Industrial and Information Systems, Sri Lanka, 2011.

[15] M. Radenkovic, A. Grundy, "Congestion Aware Forwarding in Delay Tolerant
and Social Opportunistic Networks", Proc. 8th Intl. Conf. on Wireless On-Demand
Network Systems and Services, Bardonecchia, 2011.

[16] V. Jacobson, "Congestion avoidance and control”, in Proceedings of ACM
SIGCOMM, 1988, pp314 - 329.

[17] A. Warrier, S. Janakiraman, S. Ha, and I. Rhee, "DiffQ: Practical Differential
Backlog Congestion Control for Wireless Networks", in Proceedings of IEEE
INFOCOM 2009..



	Introduction
	OCControl design Principle
	OCControl design
	system implementation and experimental Analysis
	OCControl Implementation
	bpclock-based rate control
	neighbor-queue-length maintain
	queue-length update

	Simulation experiment

	related works
	VII. conclusions
	References




