叢集平台上考慮記憶體之平行排程演算法
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中文摘要：

在叢集環境上，為了能有效利用系統資源，從早期的EASY ( the Extensible Argonne Scheduling sYstem, EASY )、FCFS ( First-Come-First-Service, FCFS )，進展到具有分時多工性能的Gang 排程方法，而排程方法考慮的元素也從單一考慮CPU（中央處理器）性能到同時考慮CPU 以及記憶體兩者，先前學者已經證實在Gang 排程方法上同時考慮 CPU 以及記憶體能有效地減少反應時間，然而這個方法嚴格地限制系統資源必須足夠提供工作所需求的記憶體和CPU，才能允許該工作執行，這樣的作法犧牲了少部分工作的優先執行權利，原先該工作可能只要再多一點點的資源便可以執行，卻因為排程方法的限制導致必須花費相當長的等待時間。因此我們提出一個有限度放寬記憶體容量上限的方式，此方法為當資源不足以讓工作執行的時候，便將排程方法所考慮的系統記憶體上限略為提高，讓原本無法執行的工作能夠執行，因此該工作的等待時間便能夠縮短，由於此方法會讓所有執行中工作的總需求記憶體比原本高，因此系統會產生內文切換的行為導致所有執行中工作的執行時間將比原本不讓工作執行的情況下還要長，所以總體的執行時間拉長，我們的排程方法便是在總共的等待時間和執行時間兩者中做取捨，我們撰寫模擬器模擬一個對稱式多處理器叢集系統(SMP Clusters)，使用具有公信力的工作數據，實驗的結果指出排程方法考慮的系統記憶體上限放寬在10% 左右所得到的平均反應時間為最短，證實我們提出的有限度放寬記憶體容量上限能讓反應時間更進一步的減少。
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Abstract:

Many scheduling policies have been developed in order to use system resources more effectively on clusters. The history of scheduling policies has progressed from the space-sharing policy such as FCFS（First-Come-First-Service）and EASY（the Extensible Argonne Scheduling sYstem）to the time-slice based and multi-processes policy --- “Gang”. The history of considering parameters for scheduling has progressed from only considering CPU resource to considering both CPU and Memory resources.

The Gang scheduling with Memory consideration has proved that considering both CPU and Memory can decrease the total response time effectively. This method strictly limits system resources to provide the requirements of jobs sufficiently. It scarifies the scheduling priority of few jobs for better performance. The job might need a little more resources than previous ones, and it works. However, it takes a longer waiting time because of the constraints on Gang scheduling policy.

We propose a concept about memory consideration with an upper limit. When a job doesn’t have enough resources, the scheduler will consider a greater memory size. The job may be processed after the maximum size of memory changes. The job’s waiting time is shorter, but the run time of total running jobs increases as a result of context switching. To find the balance between paging time and waiting time, in this study, we propose an improved algorithm of space-sharing policies. We build a trace-driven simulator to simulate the various memory sizes on a symmetric multiple processors clusters. Our trace data is from the DAS2 workload trace. The experimental results show that when the upper limit is 10%, the average response time of our proposed algorithm is better than some previous space-sharing policies such as FCFS and EASY.
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