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Abstract In-memory computing framework has greatly improved the computing efficiency of cluster,
but the low performance of Shuffle operation cannot be ignored. There is a compulsory synchronous
operation of wide dependence node on in-memory computing framework, and most executors are
obliged to delay their computing tasks to wait for the results of slowest worker, and the
synchronization process not only wastes computing resources, but also extends the completion time of
jobs and reduces the efficiency of implementation, and this phenomenon is even worse in
heterogeneous cluster environment. In this paper, we establish the resource requirement model, job
execution efficiency model, task allocation and scheduling model, give the definition of allocation
efficiency entropy (AEE) and worker contribution degree ( WCD). Moreover, the optimization
objective of the algorithm is proposed. To solve the problem of optimizing, we design a partial data
shuffled first algorithm (PDSF) which includes more innovative approaches, such as efficient
executors priority scheduling, minimize executor wait time strategy and moderately inclined task
allocation and so on. PDSF breaks through the restriction of parallel computing model, releases the
high performance of efficient executors to decrease the duration of synchronous operation, and
establish adaptive task scheduling scheme to improve the efficiency of job execution. We further
analyze the correlative attributes of our algorithm, prove that PDSF conforms to Pareto optimum.
Experimental results demonstrate that our algorithm optimizes the computational efficiency of in-
memory computing framework, and PDSF contributes to the improvement of cluster resources

utilization.
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TH] Ay Jay BB 55 4 A1 73 BO A<
Bk L RalBE A
A TAET 3R nodes;
BiH : freePoolinputParts, partsState.
| % %1 Extors TA TAETT & « [
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Table 1 Configuration Parameters of Worker

R1 Worker TEREESH

Parameters Values
CPU Intel CORE i7/2. 2 GHz
RAM/GB 4
NIC/Mbps 1000
Hard Disk 200 GB/SATAS3. 0(6 Gbps)
0S ubuntu 12. 04
Spark Apache Spark 1.4.1
Hadoop Apache Hadoop 2. 6
Scala Scala-2. 10. 4
JDK Open]DK 1. 8.0 25
Table 2 Information of Datasets
F2 MABEETR
Dataset Alias Nodes Edges
Cit-Patents Cit-Pts 3774768 16518948
Amazon0312 Amz02 400727 3200440
Wiki-Talk Wiki-T 2394 385 5021410
web-Google Google 875713 5105039
web-BerkStan web-Bks 685230 7600595
Higgs Twitter Higgs-Tt 456 626 14855 842
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Performance of PDSF
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