
https://doi.org/10.1145/3373376.3378527
https://doi.org/10.1145/3373376.3378527




























https://apex.apache.org/
https://flink.apache.org/
http://hadoop.apache.org/
https://kafka.apache.org/
https://samza.apache.org/
https://spark.apache.org/
https://storm.apache.org/
https://cloud.google.com/dataflow/
https://github.com/gorset/radix
https://software.intel.com/en-us/intel-ipp
https://www.threadingbuildingblocks.org/
https://arxiv.org/abs/1802.08496
https://engineering.linkedin.com/kafka/benchmarking-apache-kafka-2-million-writes-second-three-cheap-machines
https://engineering.linkedin.com/kafka/benchmarking-apache-kafka-2-million-writes-second-three-cheap-machines
https://stackoverflow.com/questions/2786899/fastest-sort-of-fixed-length-6-int-array
https://stackoverflow.com/questions/2786899/fastest-sort-of-fixed-length-6-int-array
http://www.cubic.org/docs/download/radix_ar_2011.cpp
https://bigdata.uni-saarland.de/publications/rewiring_codebase.zip
https://bigdata.uni-saarland.de/publications/rewiring_codebase.zip
https://github.com/skarupke/ska_sort
https://github.com/skarupke/ska_sort


[50] S. Thiel, G. Butler, and L. Thiel, “Improving GraphChi for Large Graph
Processing: Fast Radix Sort in Pre-Processing,” in Proc. ACM IDEAS,
Jul. 2016, pp. 135–141.

[51] R. Vernica, M. J. Carey, and C. Li, “Efficient Parallel Set-similarity Joins
Using MapReduce,” in Proc. ACM SIGMOD, Jun. 2010, pp. 495–506.

[52] Vortex. [Online]. Available: http://irl.cs.tamu.edu/projects/streams/.
[53] J. Wassenberg and P. Sanders, “Engineering a Multi-core Radix Sort,”

in Proc. Euro-Par, Aug. 2011, pp. 160–169.

[54] S. White and D. DeWitt, “QuickStore: A High Performance Mapped
Object Store,” in Proc. ACM SIGMOD, May 1994, pp. 395–406.

[55] H.-C. Yang, A. Dasdan, R.-L. Hsiao, and D. S. Parker, “Map-reduce-
merge: Simplified Relational Data Processing on Large Clusters,” in
Proc. ACM SIGMOD, Jun. 2007, pp. 1029–1040.

[56] T. Yang, E. D. Berger, S. F. Kaplan, and J. E. B. Moss, “CRAMM: Virtual
Memory Support for Garbage-collected Applications,” in Proc. ACM
OSDI, Nov. 2006, pp. 103–116.

Session: Session 7B: Streaming computational models — In the flow! ASPLOS’20, March 16–20, 2020, Lausanne, Switzerland

638

http://irl.cs.tamu.edu/projects/streams/

	Abstract
	1 Introduction
	2 Motivation
	2.1 Coding Simplicity
	2.2 Faster Iterator Abstractions
	2.3 Non-Counting Partitioning
	2.4 In-Place Data Shuffling

	3 Virtual Memory in User Space
	3.1 Paging
	3.2 Exceptions

	4 Producer Consumer
	4.1 Vortex-A: Conceptualization
	4.2 Vortex-B: Virtual Data Streams
	4.3 Vortex-C: Physical Data Streams
	4.4 Multiple Streams
	4.5 Discussion

	5 Partitioning and Sorting
	5.1 Overview
	5.2 Main Idea
	5.3 Vortex-S: Sorting Streams
	5.4 Stream Pools and Free Blocks
	5.5 Optimizations

	6 Experiments
	6.1 Setup
	6.2 OS Bottlenecks
	6.3 File I/O
	6.4 Producer-Consumer
	6.5 Vanishing Array
	6.6 Partitioning
	6.7 Sorting

	7 Related Work
	8 Conclusion
	Acknowledgments
	References



