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Abstract

To address the demand for large-scale Al data stream transmission driven by the development of
artificial intelligence and the Internet of Things, this study designs a high-performance concurrent
data streaming mechanism based on the DPDK framework to optimize the data communication

XES|IF: ThAEN, BREEZE. 2T DPDK HUAERE N R B S AL M LHIAT 7 ()], @55 K, 2025, 14(5): 1139-1152.
DOI: 10.12677/mo0s.2025.145464


https://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2025.145464
https://doi.org/10.12677/mos.2025.145464
https://www.hanspub.org/

EAEL, PRIKZE

efficiency between nodes in the cluster. In this study, a high-performance transmission strategy is
proposed, which combines the port allocation strategy and the dual-link aggregation scheduling
strategy to realize the multi-port parallel transmission of large data streams. Through multi-NIC
binding, multi-core distribution technology, and reverse flow control mechanism, the system can
dynamically adjust the transmission path, optimize bandwidth utilization, and significantly reduce
transmission delay and packet loss rate. Experiments show that the proposed scheme has signifi-
cant advantages over traditional methods in terms of throughput, latency, and packet loss rate, and
shows excellent performance scalability in high-concurrency scenarios. This paper provides a low-
cost and high-efficiency solution for the efficient transmission of large-scale Al data streams, which
can provide an important reference for the design of distributed computing systems in the field of
big data and artificial intelligence in the future.
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Figure 1. Distributed Al data stream node transmission model
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Figure 2. System memory architecture diagram
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Figure 3. Multi-core and multi-NIC cluster node communication model based on DPDK
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Figure 4. DPPDS scheduling strategy flow chart
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Table 3. System configuration information

# 3 RGEERFER

A0
RS Intel Ethernet 1350-T4 1 GB/s 4 ¥ I
WA DDR3 1333Mhz 4G x 2
CPU Intel (R) Core (TM) i7-870 @2.93 GHz
BIERS Centos 7.0
WAL R 3.10.0-123.el7.x86_64
DPDK hit 4 DPDK-stable-17.11.3
WL
ZIRS Intel Ethernet 1350-T4 1 GB/s 4 i Il
WA DDR3 1333 Mhz 8 G
CPU Intel (R) Core (TM) i3-2130 @3.40 GHz
BIERSG Centos 7.0
REATEN 3.10.0-123.el7.x86_64
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2
ZIRS Intel Ethernet 1350-T4 1GB/s 4 ¥ Il
WA DDR3 1333Mhz 4G x 4
CPU Intel (R) Xeon (R) E31230 @3.20 GHz
BIERSG Centos 7.0
2EAEN 3.10.0-123.el7.x86_64
DPDK hfg A DPDK-stable-17.11.3
A3
ZIRS Intel Ethernet 1350-T4 1GB/s 4 ¥ I
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Figure 7. Comparison results of reverse flow control and static rate control
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Figure 8. Dual-link aggregation transmission test
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