学位论文中文题目： 边缘计算中流应用的高效卸载关键技术研究
学位论文作者中文姓名： 孙鹏飞

学位论文中文摘要：随着智能移动设备的迅速发展，移动设备上的各种应用越来越流行。移动设备的计算能力往往是有限的，将移动设备上的应用卸载到网络边缘端以获得更低的响应时间是一种常用的优化方案。许多常见的计算密集型应用一般是数据驱动的流式应用，目前对边缘计算环境下任务之间存在依赖关系的流应用的卸载问题研究还较少。本文主要研究移动边缘计算环境中流应用的卸载问题。以应 用响应时间以及能耗作为优化目标，设计相应的精确算法和启发式算法。用同步数据流图来建模流应用，同时考虑资源充足以及资源受限两种假设下的卸载问题。 本文的主要贡献包括： 

1. 针对基于 HSDFG 的响应时间最优流应用卸载问题，提出资源充足以及资源受限环境下精确算法以及对应的基于遗传算法的启发式算法以降低算法时间复杂度。 

2. 针对基于 SDFG 的响应时间最优以及响应时间能耗综合优化的流应用卸载问题，首先提出异构计算平台上 SDFG 启发式调度算法 HPSS。基于以上调度算法，结合边缘计算的特殊架构，设计了边缘计算环境下响应时间能耗综合优化的卸载算法 HPSSMEC。 

3. 对基于 HSDFG 的响应时间最优卸载算法，在一个实际应用以及 1400 个 生成测试用例上进行实验，展示了算法的精确性、有效性、高效性，并研究了图结构以及计算架构对算法的影响。对 SDFG 调度以及卸载算法，在来自 StreamIt， SDF3，Ptolemy 的17 个实例上进行实验，并将我们的算法 HPSS 与最新的异构处理器调度算法 HCS 进行对比，实验结果表明，HPSS 具有良好的精确性，且在时间效率上领先 10−20 倍。
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学位论文英文题目：Efficient Optimal Offloading for Streaming Applications in Mobile Edge Computing

学位论文作者英文姓名：Sun Pengfei
学位论文英文摘要：With the rapid development of intelligent mobile devices, applications on mobile devices are becoming more and more popular. The computing resources of mobile de
vices are often limited. Offloading applications on mobile devices to the edge of the network to obtain lower latency is a common optimization scheme. Many common computing intensive applications are generally data-driven streaming applications. At present, there is little research on the offloading of streaming applications with depen
dencies between tasks in the edge computing environment. This paper mainly studies the offloading of streaming applications in mobile edge computing environment. Taking the application latency and energy consumption as the optimization objectives, we design the corresponding accurate algorithms and heuristic algorithms. We use synchronous data flow graph to model stream applications, and consider the offloading problem under the assumption of sufficient resources and limited resources. The main contributions of this paper include: 

1. To solve the offloading problem of streaming application with optimal latency based on HSDFG, accurate algorithms are proposed in the environment of sufficient resources and resource constraints and corresponding heuristic algorithms based on genetic algorithm are proposed to reduce the time complexity. 

2. To solve the offloading problem of streaming application with optimal latency and energy consumption based on SDFG, scheduling algorithm on heterogeneous computing platforms is first proposed (HPSS). Based on the above scheduling algorithm and the special architecture of mobile edge computing, offloading algorithm with optimal latency and energy consumption in edge computing environment is proposed (HPSSMEC). 

3. The latency optimal offloading algorithms based on HSDFG are tested on a practical application and 1400 generated cases, which shows the accuracy, effectiveness and efficiency of the algorithms, and we also study the influence of graph structure and computing architecture on the algorithms. For SDFG scheduling and offloading algorithms, experiments are carried out on 17 applications from StreamIt, SDF3 and Ptolemy, and we compare our algorithm HPSS with the latest heterogeneous processor scheduling algorithm HCS. Results show that HPSS has good accuracy and leads 10 − 20 times in time efficiency.
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