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Research on Multi source Data Fusion Processing Method Driven by Streaming

ETL and Its Application in Enterprise ERP System
Zhang Yuchen, Dong Yang, Wang Yue, Feng Chengcheng, Dong Xiaohan

[ Abstract] In the process of enterprise digital transformation, ERP system has become the core carrier for integrating procurement,
production, sales, inventory, finance, and external collaborative data. With the continuous expansion of business scenarios, the data connected to
ERP presents typical characteristics such as multi-source, heterogeneous, real-time, and fragmented. The traditional batch ETL processing mode
is difficult to meet the real-time operation monitoring, dynamic scheduling, and refined decision-making needs of enterprises due to high data
latency, insufficient fusion accuracy, weak real-time processing capabilities, and poor heterogeneous adaptability. To address the above
bottlenecks, this article takes the actual ERP application scenarios of enterprises as the research object and proposes a multi-source data fusion
processing method based on streaming ETL. The article systematically summarizes the core technical principles of flow computing, real-time
ETL, multi-source data fusion, and flow batch integrated architecture, and deeply analyzes the pain points of current enterprise ERP multi-source
data characteristics and traditional processing processes; On this basis, a six layer streaming ETL multi-source data fusion architecture is
constructed, and a full process processing mechanism is designed for real-time collection, cleaning and conversion, timing alignment, semantic
unification, association fusion, quality verification, and fault tolerance guarantee; Finally, using a real enterprise production environment as the
verification scenario, performance testing and effect analysis were completed through comparative experiments. The experimental results show

that the proposed method can achieve data processing latency of seconds, effectively improve data fusion accuracy, and significantly improve
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system throughput, stability, and scalability compared to traditional batch ETL mode. The research results can provide feasible technical

solutions and practical references for real-time data governance, multi-source data integration, data center construction, and digital

decision-making in enterprise ERP.
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	2.1 流式 ETL 技术
	ETL（Extract-Transform-Load）是数据集成领域的经典流程，包含数据抽取、转换、
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	多源数据融合一般分为数据层融合、特征层融合、决策层融合三个层次。数据层融合是最基础、最关键的环节，通
	2.3 流批一体处理架构
	流批一体架构是当前企业数据平台的主流技术路线，其核心价值在于用一套引擎同时支持实时流式处理与离线批量
	在 ERP 场景中，流批一体架构具备显著优势：实时业务数据（如生产状态、库存变动、交易流水）采用流式
	2.4 国内外研究现状
	国外对于企业级数据集成的发展时间较长，SAP、Oracle、Microsoft等厂商在其商业ERP以
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	三、 ERP 多源数据特征与传统处理模式问题分析
	3.1 企业 ERP 多源数据构成与特征
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	第一类：内部结构化业务数据。这类数据存储在关系型数据库中，包括采购订单、生产工单、销售订单、库存台账
	第二类：外部接口半结构化数据。主要来自电商平台、物流系统、供应商协同平台、支付系统、财税开票系统等，
	第三类：系统运维非结构化数据。包括用户操作日志、接口调用日志、异常报错日志、登录日志等，格式碎片化、
	综合来看，企业 ERP 多源数据呈现实时性要求高、业务关联性强、结构差异大、语义不统一、时序易错位、
	3.2 传统批量 ETL 处理流程
	当前国内许多企业仍在使用传统批量 ETL 完成 ERP 数据整合。其典型流程如下：
	（1）定时触发：在夜间或业务低峰期，由调度工具启动 ETL 任务；
	（2）批量抽取：从各业务库全量或增量抽取数据至临时区；
	（3）离线转换：在服务器集中执行清洗、转换、关联、汇总；
	（4）冲突处理：通过简单规则去重、补全与过滤；
	（5）批量加载：将结果写入数据仓库或报表数据库；
	（6）离线应用：支撑次日报表查询、月度统计与历史分析。
	该模式架构简单、实现成本低，在传统静态管理模式下能够满足基本需求，但在实时化、精细化、智能化的数字化
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