00o0oooooog Vol 50 No. 9 2312-2326 (Sep. 2009)

oo

2312

oo

DTNOOOODOOO
gobgoboobooboobooobogd

O o o o o o 0l

Delayl] or Disruption[ Tolerant Networksd DTNOO OO OOOO0O0OOOO0O
go00oU0oo0o0oUoo0oU0UoOOoUOOoOOoUOLOO0DUDOOOOUOODOO
00000ooooobDTINODOOOOOUODO0DO0000Uooooooooooooo
000000000000 000000000000000000000000O00OO0
goooooOoooUooooOooooooUooOoooooOUOOOoooUDUODOoLOODO
000000000000 000000000000000 Potential-Based Routing
OPBROO DINOUOOOOOOODOOOOOOOOOOODODODOODO Topology
Change Tolerant Routingd TCTROOD O OODODODOD0DOOODODOOODODODOOO
00000 TCTRUUOOOOUOOOOOOOOOOOMANETOOOOOOOO
jdooopoooooOo0ooooopooo TCTROOOOOOOOOODDOODOO
00000000000000000000D00000DO00000000O0O0O00
Epidemic Routing 000 0000000000000 OO0OOOOOODOOOOO
joo0ooooooooooo

Topology Change Tolerant Routing
for Delay Tolerant Networks

HiDEYA OcHIATT! and HirosHr Esaxkif!

Delay (or Disruption) Tolerant Networks (DTN) are promised as an efficient
message delivery scheme in physically unstable networks like wireless networks.
However, because datalinks could be physically disrupted in DTN environment,
global synchronization in the network is absolutely difficult, which indicates the
traditional routing schemes cannot work appropriately. We propose Topology
Change Tolerant Routing (TCTR), which does not need global synchronization
in the network for message delivery. In fact, TCTR is an instance of Potential-
Based Routing (PBR) which selects the next hop of messages only using the
relative information with its neighbor nodes. We have developed a prototype

system and TCTR simulator. TCTR has achieved message delivery over highly-
dynamic topology scenarios, which MANET protocols cannot be applied to.
We evaluated the performance of TCTR regarding to message delivery time,
transmission cost and message pool size in comparison with Epidemic Routing,
which provides tolerance for topology changes by flooding mechanism.
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Fig.1 Potential-based routing (PBR).
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nl, n2, n3 go up with the velocity of p.

Vnen,Vi(n,t) — pt +c¢  (t — o0) (8)

03000004n0,...,n3} 00000000 p000000DO0O0DOOOOO{nO,
..,n3}000000000000000000O0O0DO0OOOOO0OOO
e 000D OUO2000D000O00O00DDOOOOOODO 40
04000nl1—-n000000000DOCOOODOD200000000000ODO
gooooooboooooobooooooobooooooobooooooboooooon
0000000 40000000000000000000DOO000O0 {no, ..., n3}
gobodobooooooobooooooobooOooooOooooo
goooboooobobooboooooboboo0ooodugbieobboobobOoOobDOOOO
goboboooooodooooocooooboooooboboooobooOoboOooboObOoOooOoo
000000000 )oUoUooUoOooUoUOUOoOOoOoOoDoOOobDOoUoOoULODLOoOo
gooooboooooooboooooooooooboooboOobo0ooooOoboboboooDbobo
gobobooooboooobooooobooooocobooOooobooooDbOoOobooOOoOoDboboOon
gooboooooooobooooooooboooboOoOoOoOoOoooOocoOooooooboo
gooooooooooooooooooobooobooboOobo0ooooboOobocobooooooDooboo
gobobooOoooooooooobooooboooooboobooooooboooobooooooboo

00o0oooooog Vol 50 No. 9 2312-2326 (Sep. 2009)

(o) (03) Qe

D, /@ ® @19
@ \
® @
Network Topology Potential Value for n6

04 nl-n500000000000000000200000000000000000n00n10n20n300
00b0oo0o0o0oo0obO0o0obOO0O0000o000o0o0o0o0oooooDoo
Fig.4 Potential-field and message delivery when nl — n5 link has been setup, potentials of n0, nl,

n2, n3 go down with making message delivery slopes.
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Fig.7 TCTR simulator overview.
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Fig.9 Potential patterns with the prototype-based experiment.
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