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The Design and Evaluation of Routing Algorithms
Based on 2D Turn Model for Irregular Networks

AKIYA JOURAKU,! MICHIHIRO KOIBUCHI' and HIDEHARU AMANOf

Irregular networks are usually used to connect personal computers in massively PC clusters.
Up*/down* routing algorithm, which is a typical deadlock-free routing algorithm in irregular
networks, tends to make traffic unbalancing because it is based on a one-dimensional directed-
graph. In order to solve the traffic unbalancing caused by up*/down* routing algorithm for
irregular networks, two-dimensional directed graph is introduced, and novel routing algo-
rithms based on two-dimensional turn model are proposed. The proposed routing algorithms
improve traffic balancing by distributing prohibited turns of packet transfer over the network.
Simulation results demonstrate that proposed algorithms improve throughput up to 96%.
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Fig.1 BFS spanning tree based directed-graph.
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Fig.2 Pairs of prohibited turns in up*/down* routing.
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Fig.3 Assignment depth and horizontal spread.
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Table 1  Definition of the H/V direction.

Ts > Tq Ts < Tq
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y : depth
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Fig.4 H/V graph.
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Fig.5 All possible turns in H/V graph.
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Fig.7 Prohibited turns in H/V graph.
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Fig.11 A detected cycle by the traversal algorithm.
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Table 2 The average value of the performance metrics on
10 irregular networks with 64 nodes.

PT(SDPT) PPT D_DDD Dq
Uni. Bit.
up*/down* 3.019(3.669) 96.6 0.0452 | 0.0477
L-turn/a 2.875(2.225) 18.9 0.0576 | 0.0707
L-turn/g 2.990(2.269) 20.6 0.0572 | 0.0711
R-turn/« 2.882(2.238) 19.4 0.0468 | 0.0485
R-turn/g3 2.900(2.272) 20.8 0.0471 0.0472
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Table 3 The performance metrics on 8 x 8 2D Torus.

PT(SDPT) PPT D.DDDDD‘
Uni. Bit.
up*/down* | 2.500(2.264) 80 0.0455 | 0.0414
L-turn/« 2.640(1.789) 17 0.0771 0.0812
L-turn/g3 2.625(2.012) 20 0.0691 0.0800
R-turn/o | 2.641(1.789) | 17 | 0.0507 | 0.0513
R-turn/j3 2.625(2.012) 20 0.0491 0.0513
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