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Abstract Science DMZ is a network architecture that considers complicated network components such as dedicated
network, DTN, and minimum security policy to maximize transfer efficiency. And DTN tuning is an essential
component to take full advantage of Science DMZ's available bandwidth. In addition, tuning of network system
should be performed concurrently to minimize packet loss due to network bottleneck. In this paper, we propose a
tuning method of data transfer node and network system for maximizing transfer efficiency in Science DMZ network
architecture. As a result of the performance measurement using the KREONET, the network performance after the
DTN tuning shows 180% improvement than that of existing method without DTN tuning. In addition, performance

of 9.4Gb/s was shown without loss of performance measurement after tuning network system applying shaping
policy.
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Fig. 3. Packet process delay based on shaping
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Table 1. DTN specification to test

System 712 7l 2
Intel(R) Xeon(R) CPU | Intel(R) Xeon(R) CPU
cpu E5-2697 v2 @27Ghz | E5-2697 v2 @2.7Ghz
Memory 332G 64G
NIC 10G 10G
NIC ) - )
Driver Ixgbe(intel) Miri10ge(myricom)
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Fig. 5. Throughput result according to DTN tuning
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Table 2. The value of DTN tuning parameter

Tuning Element Value Initial Value
Hyper-Threading tumn off enabled
NIC Ring Buffer 4,096Byte 512Byte
MTU 9,000Byte 1,500Byte
IRQ balance stop enabled
net.core.rmem_max 67,108,864
net.core.wmem_max 67,108,864

4096(min)
net.ipv4.tco_rmem 87380(average)

33554432(max)

4096(min)
net.ipvé.tcp_wmem 87380(average)

33554432(max)
net.ipv4.tcp_congestion htcp
net.ippv4.tcp_mtu_probing enabled
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