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Flood on topology change Flood to discover route Selective flood
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Flood (proactive or reactive)

Location-dependant address (geographic)
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proactive or reactive)
n-dependant address (geographic)

Unique point in design space

Inspired by DHT but implemented directly on top of link layer (no overlays)

Both point-to-point and DHT-like routing
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Node IDs are Integers
(location independent)
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Logical Ring

Physical
Location
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endpoint4 | endpointg | nexty | nextp | pathid
SFO 8F6 20E null 03
8E2 8F6 FO1 null 2F
SF6 90E null 7E2 IE
910 8F6 FO1 null 2F
35F 37A 20E 7E2 12
AO01 Al0 FO1 FC1 FO
SF6 20E null 20E FF
SF6 FOI null FOI FF
8F6 7E2 null 7E2 FF
8F6 FC1 null FC1 FF
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endpoint4 | endpointg | nexty | nextp | pathid
SFO 8F6 20E null 03
SE2 8F6 FOI null 2F
SF6 90E null 7E2 IE
910 SF6 FO1 null 2F
35F 37A 20E 7E2 12
AO01 Al0 FOI FCI FO
ohysica SFG 20E null_| 20E | FF
_ SF6 FO1 null FO1 FF
Neighbors 8F6 TE2 null 7E2 FF
"p-set’ 8F6 FC1 null | FCI FF
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endpoint4 | endpointg | nexty | nextp | pathid
Virtual SF0 SF6 20E null 03
_ SE2 8F6 FOI null 2F
Neighbors SFG 90F null | 7E2 E
"v-set’ 910 8F6 FO1 null %
35F 37A 20E 7E2 12
AO01 Al0 FOI FCI FO
SFG 20E null 20E FF
SF6 FOI null FO1 FF
8F6 TE2 null 7E2 FF
SF6 FCI null FCI FF
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endpoint4 | endpointg | nexty | nextp | pathid

SFO 8F6 20E null 03

8E2 8F6 FO1 null 2F

SF6 90E null 7E2 IE

910 8F6 FO1 null 2F

Routes 35F 37A 20E 7E2 12
through — AO01 Al0 FO1 FC1 FO
8F6 SF6 20E null 20E FF
SF6 FOI null FOI FF

8F6 7E2 null 7E2 FF

8F6 FC1 null FC1 FF




s
TU Delft
VRR Protocol

endpoint 4 | endpointp | nexty | nextp | pathid
SFO 8F6 20E null 03
) ) 8E2 8F6 FO1 null 2F
v-set SFG 90F null | 7E2 E
910 8F6 FO1 null 2F
Routes 35F 37A 20E 7E2 2
through — A0l Al0 FO1 FC1 FO
8F6 SF6 20E null 20E FF
o SF6 FOI null FO1 FF
p-set RT6 TED null | 7E2 T
8F6 FC1 null FC1 FF

Routing is done by simply sending the packet to the node with the closest ID
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Putting the pieces together

Point-to-point routing
DHT-routing
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Results (ad-hoc)

Simulation setup similar to CMU Monarch Project (ns-2)

802.11b links at 11Mbps

4-byte node identifier

V-set size = 4 (virtual neighbors)

1500m x 300m plane

25 to 200 nodes



Results (ad-hoc)

;:"‘ 10

@ -+DSR

T 6 -~ AODV

3 4 -<VRR

o

c

@

_é 2

S

S 0 X % %

25 50 /75 100 125 150 175 200

End-to-end Delay



“3
TUDelft
Results (ad-hoc)

100 =
95 -
90
85
80
75
70
65
60
95
50 -

0 50 100 150 200
Number of CBR flows

Packets delivered correctly

Percentage of packets delivered

CBR = Constant Bit Rate UDP



“3
TUDelft
Results (sensornets)

How does VRR perform in sensornets?

Real experiments on Mica2Dot (67-node setup)
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Results (sensornets)

Fraction of packets
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Results (sensornets)
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Results (sensornets)
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Conclusions

* Provides both
- Point-to-point routing (any pair of nodes)
- DHT functionality

* Location independent identifiers

» Each node maintains small no. of paths (proactively)

* No flooding

» Robust performance across variety of
- Networks (ad-hoc, sensornet)
- Workloads
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Questions
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hitp://ali.dritte.org
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