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Abstract:
This short paper compares the performance between a lafidiBased Cluster and an older Gigabit-based cluster. Tihi@amd
interconnect provides high bandwidth, low latency links between botputermodes and storage system which gives good parallel
scalability. The linpack benchmark scales linearly up to the2@8l processors. Although InfiniBand is not considered a commodity
interconnect, it is shown that for both parallel compute sddjabind storage 10 scalability it is a significant improvent on
Gigabit Ethernet interconnects. The benchmark shows the evolutitbe bardware in the last few years, and illustrates ampgea
of achieving scalability with standard hardware and open software.

1. INTRODUCTION

In 2002 the Helix cluster supercomputer, using commodity hardamdeopen software, entered the bottom-half of the top 500
supercomputer list with a Linpack performance of 235 Gflops. Thismystew considered obsolete, used Gigabit Ethernet for high
speed interconnect and had 65 dual-processor nodes. Although theliscatabigood for many tasks, the latency associated with
Gigabit Ethernet limited the performance for algorithms tegquired more communication between nodes.

The BeSTGRID project, a project from the Tertiary EdaratCommission (TEC) Innovation and Development Fund (IDF),
commissioned a cluster supercomputer using the latest high ppessbsors and interconnects. A 208 processor node compute
cluster system was developed with 16 GB RAM per serverd8essors), while a high bandwidth InfiniBand DDR (DoubleaDat
Rate) 4x (20 Gbps) low latency (%) interconnect was adopted. Although the line speed of thersistated at 20 Gbps the node

to node raw InfiniBand performance was 11Gbps. This performgaperepresents the IO bottleneck within the system to and
through the PCI (Peripheral Component Interface) express ttntineBand HCA (Host Channel Adaptor). The peak Linpack
performance (Rmax) using a problem size of 210,000 was 1.7580psraf

This paper discusses the scalability of the BeSTGRID sompgrater, presenting performance scalability results basededin
known benchmarks such as Linpack, mpptests [1] and the MPI rirj@}tes$ well as comparing these results with a legacy myste
using Gigabit Ethernet.

2. COMMUNICATION BENCHMARKING

The impact of the bandwidth and latency over the entire claatebe tested with a multipoint ring test. This test may giadterns

that introduce delays, and can help to find communicationebettks. Figure 1 shows the MPI ring test for the 26 nodes (128
processes) of the BeSTGRID cluster. The smooth gradiehiaiiig test shows that the point to point latency is almostaon
between the nodes, and indeed is very low. Figure 2 shows tHert&28 processors spread across 64 nodes of Helix. Although it
presents a smooth gradient, the time to complete one ring &ghificantly longer.

The mpptests [1] were used to assess the point to point conamomidoth non-blocking and blocking messages were used. Figure
3 shows the performance for long messages. As expected,shi¢tte difference between the non-blocking and blocking messages
for these ranges of message sizes. The InfiniBand is not ordy, flast also scales more smoothly for longer messages.

Figure 4 shows the comparison between the nodes for the broadcasibop&@he communication times grow very fast even for few
processes in Helix, while in the BeSTGRID the times ay &t a reasonable limit. This shows that the lower latehbyfiniBand
favour collective operations in MPI, such as Bcast and $catte



Figure 1. Ring test results for 128 processors in the BeSDGRI

Figure 2 Ring test results for 128 processors in Helix.



Figure 3 — Point to point communication for Helix and the BeSTGRID

Figure 4 — Broadcast for Helix and BeSTGRID for various nggssezes.



3. CONCLUSIONS

This paper has briefly presented aspects of the design and perterstearacteristics of an Infiniband based cluster supercomputer.
The system has shown to be extremely scalable achieving 1e7&®80ps peak performance over 208 processors, linearly scalable
from 68 Gflops for 8 processors. The communication performancadh better than Gigabit Ethernet, although the gain in
bandwidth has not been 20 times as one would expect. The lower latemmfiniBand guarantees a good performance for collective
operations in MPI.
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