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ABSTRACT

In an environment with a large network bandwidth, maximizing bandwidth utilization is an important issue to increase transmission
efficiency. End-to-end transfer efficiency is significantly influenced by factors such as network, data transfer nodes, and intranet
network security policies. Science DMZ is an innovative network architecture that maximizes transfer performance through optimal
solution of these complex components. Among these, the data transfer node is a key factor that greatly affects the transfer
performance depending on storage, network interface, operating system, and transfer application tool. However, tuning parameters
constituting a data transfer node must be performed to provide high transfer efficiency. In this paper, we propose a method to enhance
performance through tuning parameters of 100Gbps data transfer node. With experiment result, we confirmed that the transmission
efficiency can be improved greatly in 100Gbps network environment through the tuning of Jumbo frame and CPU governor. The
network performance test through Iperf showed improvement of 300% compared to the default state and NVMe SSD showed 140%
performance improvement compared to hard disk.
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Table 1. Hardware Specification of Proposed 100Gbps #cpupower frequency-set - g performance (Rhel)
Data Transfer Node #cpufreq-set -t —g performance (Debian)
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cpu MHz 1 2334.375 cpu MHz : 1680.125
cpu MHz : 3502.250 cpu MHz : 3500.625
cpu MHz : 1787.875 cpu MHz : 1549.000
cpu MHz : 3502.375 cpu MHz : 3524.500
cpu MHz : 1879.875 cpu MHz : 1618.750
cpu MHz : 3504.250 cpu MHz : 3501.750
cpu MHz : 2093.125 cpu MHz : 1888.125
cou MHz : 3500.750 cpu MHz 1 3543.125

Fig. 3. CPU Core Utilization After Interrupt Binding
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Linux 3.10.0: add to /etc/sysctl.conf
net.core.rmem_max = 1,250,000,000
net.core.wmem_max = 1,250,000,000
# auto tuning min, default, max and max number of bytes to use
net.ipv4.tcp_rmem = 4096 87830 1,250,000,000
net.ipv4.tcp_wmem = 4096 65536 1,250,000,000

FreeBSD: add to /etc/sysctl.conf
net.inet.tcp.sendbuf max = 1,250,000,000
net.inet.tep.recvbuf _max = 1,250,000,000

Mac OSX: add to /etc/sysctl.con
kern.ipc.maxsockbuf = 1,250,000,000
net.inet.tcp.sendspace = 625,000,000
net.inet.tep.recvspace = 625,000,000

Fig. 4. Socket Buffer Size Based on Operating System
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