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VRR Overview

Flood (proactive or reactive)

Location-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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VRR Protocol

Node IDs are Integers

(location independent)



VRR Protocol

Logical Ring

Physical 

Location



VRR Protocol



VRR Protocol

{Physical

Neighbors

“p-set”



VRR Protocol

{Virtual

Neighbors

“v-set”



VRR Protocol

Routes

through

8F6



VRR Protocol

Routes

through

8F6

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

{“p-set”

{“v-set”



Putting the pieces together

Point-to-point routing

DHT-routing



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
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End-to-end Delay



Results (ad-hoc)

Packets delivered correctly
CBR = Constant Bit Rate UDP



Results (sensornets)

How does VRR perform in sensornets? 

Real experiments on Mica2Dot (67-node setup)
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Delivery Rate (with varying packet rate)
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Results (sensornets)

Message Overhead (per packet)

BVR – 32% of payload

VRR – 04% of payload



Results (sensornets)

Message Overhead (per packet) shown as CDF

Median values are similar



Results (sensornets)

Message Overhead (per packet) shown as CDF

BVR – 71 max transmission count

VRR – 10 max transmission count
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Results (sensornets)

Packet Delivery Ratio (with failures)



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

Muneeb Ali 

http://ali.dritte.org

Thank You !


