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Intro Slide

Larry Bush

Routing without flow control


Computer sim. Of a hot-potato routing algorithm.


On ROSS


Also analyzed the algorithm.


Based on algorithm presented in :

“Routing without Flow Control,” by Busch, Herlihy and Wattenhoffer

Error in the slide presentation.  Prize for the person who finds it.
Slide 2
· Motivation 

Algorithm:

1. Flexible and efficient.

2. Accommodates changes in injection patterns.

3. High Link Utilizaton (try to utilize all free links).
· Paper Overview

1.  first dynamic hot-potato routing algorithm that does not require explicit flow control.  

2. Hot-potato routing is also known as deflection routing.  

3. No buffers. 
4.  Packet must be sent along.

5.  Theoretically Proves the Injection and Delivery complexity of the algorithm.
Simulation:

1.  This type of algorithm is Difficult to analyze theoretically.

2.  Thought Simulation (specifically ROSS) would be a good tool for addressing this type of problem.
Overview Slide

First I will … 

The demo will be the most exciting part of my talk.
Algorithm Concepts

Flow Control 

mechanism that controls which sources can inject packets 




(and how fast) 



explicit 



global 

Hot Potato Routing avoids flow control 



locally optimal (greedy) routing strategy
Static         (analysis)
One Shot

Dynamic    (analysis)
Continuously 

Topology

Every router is connected to 4 neighbors.

Left  edge   is connected to the right edge. 
Top edge    is connected to the bottom edge.
Looks Like a Donut

Stop Sign Project
The Algorithm
good link is any link that brings the packet closer to its destination.  
bad-link is any link that does not bring the packet closer to its destination.

each packet trys to follow a good-link.  
Home-run path  --  Variation on the greedy-path
home-run path (or one-bend path) is defined as a path that only has one turn or bend in it and follows the row first followed by the column.  
There are four priority states:  Sleeping, Active, Excited and Running.  Sleeping is the  lowest priority.  Running is the highest priority.

higher priority packets are given precedence
Sleeping state, the packet is routed to any “good” link.
Active state, the packet is routed to any “good” link (just higher priority).
Excited state, the packet is routed via its home-run path.
Running state, the packet is routed via its home-run path.
State Change Rules

Sleeping to Active (every step) 
1/24N (small chance)
Active to Excited (if deflected)
1/16N (small chance)
Excited && deflected

Deterministically changes back to Active 

-Like if someone cuts you off in traffic.


-You get mad.

Excited && NOT deflected  
Deterministically changes to Running

Running (turning) deflected

Deterministically changes back to Active

Demos

A. Active Packet (right-left-that way)
B. Running Packet

C. Active and Running Together

D. Both plus Sleeping Packets
Graphs
Delivery Time Graph

linearly with respect to N.  
Packet injection rate has a small affect on the packet delivery rate.  
change in trajectory of the graph at approximately N = 188.  
caused by the probabilistic packet state changing rules.  
In a larger network, a greater percentage of packets have changed to higher states.  
Ave. Wait to Inject Graph

injection rate has a significant impact  

due to the mechanics of the algorithm the injection rate is bounded by the delivery rate

(can only inject into a free link)

Therefore, the average injection rate is linear with respect to N because it is bounded by the delivery rate (it cannot be increased indefinitely).

Speed Up Graph

Small sims are almost 4 times as fast as the sequential
However, for larger networks, about twice as fast.

Efficiency Graph
The simulation for smaller networks is close to linear (1), but the simulation of larger graphs is approximately .5. 

Conclusion

· Theoretical Analysis held.

· Good Speedup.

· Simulation is a excellent tool for analyzing networks.

· Ross works well for network simulations.
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