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学位论文中文摘要：
云服务作为当今互联网的基石之一，在全世界范围内发挥着十分重要的作用。考虑到客户的使用体验，主流云服务提供商均十分注重其服务的可靠性与稳定性。一个能够实时监测云服务状态的系统，可用于帮助工程师进行服务监控、故障预警与故障诊断，这对于拥有成百上千服务的提供商来说，是十分重要的。由于目前尚未发现针对这一场景有效的研究工作，故本研究以大规模云服务为研究对象，提出了Health Index监测系统。Health Index系统相对已有的工作，它适用于所有范围的云服务与区域，具有实时性，且无需人工介入。
本研究依据云服务故障在其生命周期的行为，提出了可靠的影响池方案，将服务状态监测问题转化为了多维时间序列异常检测问题。考虑到多维时间序列的时序依赖性与多维度带来的问题，以及对于模型无监督的需求，系统采用了前沿的无监督多维时间序列异常检测模型OmniAnomaly作为底层检测模型。此外，本研究以云服务工程师为用户对象，设计了Health Index的可视化界面并阐述了相关细节与优化点。
本文应用了A公司部分区域与服务上6个月的数据，将其分为训练集与测试集，并对测试集进行异常点标注，通过多种检测模型在测试集上的结果分析，说明了我们所采用的检测模型在本研究场景下的有效性。随后本文以大规模中断的预警与诊断这两个真实场景为例，通过量化实验与具体案例分析，说明了Health Index系统在真实应用场景下的可靠性。
学位论文中文关键词：云服务，监测系统，多维时间序列异常检测，无监督学习
学位论文英文题目：Health Index: a status monitoring system of large-scale cloud services
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学位论文英文摘要：
With the development of the Internet in recent years, the online service system has played an important role in the world. As incidents can cause unexpected interruptions, the large-scale cloud services providers put much effort into reliability and stability, considering the customers' experience. A real-time monitoring system, which can help engineers with the service status monitoring, outage alert, and diagnosis, means a lot to the cloud services providers. Since we haven't found existed work that is effective in this scenario, this study proposes Health Index system, a large-scale cloud services monitoring system, based on the research on the large-scale cloud services. Compared with existed work, Health Index can be utilized on every service and region, and do not need human intervention.

To deal with the monitoring feature, this study proposes a solution called active pool, which can translate the incident records provided by Company A to multivariate time series. With the requirements of temporal dependence and multivariate detection for the time series, Health Index adopts OminAnoamly as the anomaly detection model. Besides, this work designs the graphic user interface to meet the requirements of engineers.

The experiments are conducted on historical data of six months, including 8 services and 10 regions. The data is split into training data and test data, and the test data is manually labeled with anomaly points. The evaluation results show that OmniAnomaly adopted by Health Index achieves the best performance compared with baseline models. Finally, the experiments and case studies on several real-world scenarios prove the availability of the Health Index system.
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