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Performance Evaluation of Deadlock-free
Deterministic Routings on RHiNET-2 Cluster
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System Area Networks (SANs) have been used to connect personal computers in high-
performance PC clusters. A large number of deadlock-free routings for SANs have been
proposed, and their evaluation on simulations have been widely done. Since hosts, network
interfaces and switches used in simulation are often simplified for achieving enough simulation
speed, simple simulation results may be hard to estimate the impact of them in real systems.
In this paper, we implement deadlock-free routings on a real PC cluster called RHINET-
2, and evaluate their performance. Execution results show that DL routing and structured
channel pools achieve almost the same bandwidth and latency of the barrier synchronization.
Compared with up*/down* routing, they improve 51% of bandwidth. In addition to the fun-
damental evaluation, we appraise them using IS, CG, and LU from NAS Parallel Benchmarks
(NPB), and DL routing achieves 3.2% improvement on its execution time compared with
up*/down* routing.
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Fig.1 Routing examples.
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Table 1 Routing character.
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Fig.2 RHINET-2 cluster.
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Table 2 Specification of host.

CPU Intel Pentium III 933 MHz X 2 (SMP)
Chipset Serverworks ServerSet IIT HE-SL
Memory | PC133 SDRAM 1 GByte

PCI 64 bit,/66 MHz

oS RedHat Linux 7.2 (kernel 2.4.18)
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Fig.3 Topologies considered in execution.
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Fig.4 Bandwidth of deterministic routings under Topology A.
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Fig.6 Bandwidth of deterministic routings under the mesh.
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Fig.7 Bandwidth of deterministic routings under the torus.
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Fig.9 Bandwidth of path selection method in deterministic routings.
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Table 3 Latency of barrier synchronization (usec).
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Fig.10 Executiohn time of barrier synchronization on 2
hosts.
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4.2.3 NAS Parallel Benchmarks
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Table 4 Execution time of CG, LU and IS benchmarks
under Topology A (sec).

CG.S.16 |[LU.W.16 | IS.S.16 |IS.S.32 |IS.S.64
U/D, 1vc|0.20600 |7.78050 |[0.01886 |0.02169|0.11798
U/D, 2vc |0.20633 |7.81633 [0.01883|0.02157 [0.11798
U/D, 4vc |0.20700 |7.78900 |0.01863|0.02162|0.11797
DL, 2vc [0.20450 |7.76525 |[0.01850|0.02091|0.11751
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Table 5 Execution time of CG, LU and IS benchmarks
under Topology B (sec).

CG.S.16 |[LU.W.16 | IS.S.16 |IS.S.32 |IS.S.64
U/D, 1vc|0.20325 |7.79975 |0.01846 |0.02087(0.11704
U/D, 2vc|0.20450 |7.79450 |[0.01843(0.02077(0.11704
U/D, 4vc |0.20400 |7.82300 |0.01854 |0.02090 |0.11698
DL, 2vc [0.20400 |7.77257 [0.01838|0.02052|0.11681
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Table 6 Execution time of CG, LU and IS benchmarks

under mesh (sec).

CG.S.16 |[LU.W.16 | IS.S.16 |1S.S.32 |IS.S.64
U/D, 1vc|0.20433 |7.78100 |0.01842|0.02039|0.11686
U/D, 2vc|0.20325 |7.78433 |0.01854 |0.02043|0.11670
U/D, 4vc |0.20433 |7.78300 |0.01833(0.02029 |0.11667
DL, 2vc |0.20325 |7.76200 |0.01836 |0.02052|0.11673
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Table 7 Execution time of CG, LU and IS benchmarks

under torus (sec).

CG.S.16 |[LU.W.16 | IS.S.16 |1S.5.32 |IS.S.64
U/D, 1vc |0.20367 |7.77100 |0.01837|0.02013|0.11580
U/D, 2vc |0.20367 |7.75350 |0.01837|0.02010|0.11631
U/D, 4vc|0.22467 |7.71600 |0.01835|0.02006 |0.11629
DL, 2vc |0.20367 |7.75225 |0.01820 |0.02008|0.11631

gbOobooooocoooboooOooDoo 4050607
gooobooooobooooooobooooobooo
goooooooooboooobrLbooOooooboo
000000000oQooCoooOoOoOoOoOoOOO Prefix
goboooooooboooooboobooboobooo
goboooooooooooooooooooood
gbOs8sbooouogsuoouooooboooooood
gobooooooooboooobocoooooooboo
goooboooooooooosbooooooooo
gobooooooobooboooooboooOobooooo
gobooOoooooooooobooooooooboooo
gboboooooooooooooocoooooboooo
gooooooooooooobooooooonoo
gooooobD 1e03206400000000000



442 gooooooooooooooooboooooo

08 UD0O0U0 AOUOODOODDLOODODOOOOD CGUISOOOD
0000 0secO
Table 8 Itemized statement of DL routing under CG and
IS in Topology A (sec).
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Table 9 Influence of hops and path distribution on
throughput (%).
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