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ABSTRACT

In this paper, we address how to apply Apache Storm, a distributed stream processing framework, to InfiniBand, a high performance
communication device. An easy way to run Storm on InfiniBand is to simply use IPoIP (IP over InfiniBand). However, this method causes
a serious CPU load on the node, which is caused by frequent context switches and buffer copies. To solve this problem, we propose a
new communication method using InfiniBand's Remote Direct Memory Access (RDMA) function in Storm. First, we design and implement
RJ-Netty (RDMA/JXIO Netty), a new framework that replaces Netty, the legacy framework, to exploit RDMA functionality. Second, we
reimplement the related classes so that Storm can use both existing Netty and new RJ-Netty. Third, we extend the JXIO server
functionality so as to support multi-threading to maximize the performance of R]J-Netty. Experimental results show that the proposed
RJ-Netty significantly reduces CPU load while improving message throughput compared to IPoIB as well as Ethernet. This paper is the
first attempt to run Apache Storm on InfiniBand, and we believe that it is an excellent research result that improves the performance of

Storm by using InfiniBand RDMA.
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Table 2. Hardware Specification for the Experiments

Device Specification Remark
m Intel E5- 2630V3 2.4GHz 8 Core
Master (Hyper-threading 16 Core) 1
Node ® 16G DDR4- 17000 REG ECC RAM * 2
m 256G SSD 850 PRO, 1TB HDD
m Intel E5- 2620V3 2.4GHz 6 Core
Slave (Hyper-threading 12 Core) 8
Node ® 16G DDR4- 17000 REG ECC RAM * 2
m 256G SSD 850 PRO, 1TB HDD
Ethernet | 1Gbit LAN on Board Fach
node
InfiniBand ® Mellanox SwitchX®-2 MSX6012F-1BFS| Each
Managed FDR 56Gbits/s node
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