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RDD(Resilient Distributed Dataset)
• Spark
•

• RDD
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Modified cache I/O behaviors† [1/2]
• Modified write I/O behaviors

• Modified read I/O behaviors
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† H. Inagaki, T. Fujii, R. Kawashima, and H. Matsuo, “Adaptive Control of Apache Spark’s Data 
Caching Mechanism Based on Workload Characteristics,” Proc. 5th International Symposium on Big 
Data Research and Innovation (BigR&I-2018), Barcelona, Spain, Aug. 2018.
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RDD1.cache()
RDD2.cache()

for(…){
RDD2.partition3.read()

}

Modified cache I/O behaviors  [2/2]
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LRC(Least Reference Count)† [1/2]
• LRC(Least Reference Count)
◦ RDD RDD
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† Y. Yu, W. Wang, J. Zhang, and K. B. Letaief, “LRC: Dependency aware cache management for data 
analytics clusters,”Proc. IEEE international Conference on Computer Communications (INFOCOM), 
pp. 1–9, Georgia, USA, May 2017.



LRC(Least Reference Count) [2/2]
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OS Ubuntu 16.04
CPU Core i5 4460 (3.20 GHz), 4 cores

1.0 GB
size of storage-memory: 0.4 GB

HDD 1 TB
Spark 2.2.1

Master x1, Slave x1
HDFS (version 2.7.4)
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Filter-test
•
◦ SQL WHERE
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RDD1.io.load(hdfs)
RDD1.cache()

RDD2 = RDD1.map{ … }
RDD2.cache()

for (i <- 1 to 10) {
for (j <- 1 to 10) {
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}
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LRU LRC BFLRU BFLRC
RDD2 cache 57 s 27 s 117 s 38 s
RDD2 filter 16 s 11 s 0.9 s 0.5  s

84.9

• filter-test
◦ RDD1: cache x1 + count x10 ◦ RDD2: cache x1 + filter x100

57 s 27 s57 s 117 s27 s 38 s

x 2.05 x 1.41

11 s 0.5 s

x 0.045



Spark Spark SQL
• Partition Pruning
◦

• /
◦ Partition1,2 Banana
ØPartition2 Peach Banana
ØPartition2
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RDD Partition1
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RDD.filter(“Banana”)Ø



TPC-H
• TPC-H
◦ filter
◦
• LRC + Partition Pruning
• LRC + (BFLRC)
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OS Ubuntu 16.04
CPU Core i5 4460 (3.20 GHz), 4 cores

1.0 GB
size of storage-memory: 0.4 GB

HDD 1 TB
Spark 2.2.1

Master x1, Slave x1
HDFS (version 2.7.4)



• Filter 4
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• Query02, 17 10
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Query02:    9.1%
Query17: 12.9%

1

Cache:  19.2%
Query:   6.5%
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