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1 BACKGROUND

Graph computing now is popular in many areas, including social network and gene sequence alignment. Graph computing system and algorithm

have a history prior to the use of graph databases and have a future that is not necessarily entangled with typical database concerns. With the

data's increasing size, many distributed graph-computing systems have been developed in recent years to process and analyze massive graphs.

Researchers pay more attention on the graph partition schemes on distributed environment. However, other researchers think a single system

can avoid the network overhead and may have better performance even if the data size is too big for the memory space. With the rapid

development of coprocessors, some researchers think it is promising to build a domain specific computer, just for graph computing.

The proposed special issue of Concurrency and Computation: Practice and Experience contains revised and extended versions of selected best

papers with respect to graph computing at the 21st IEEE International Conference on Parallel and Distributed Systems (ICPADS’16), which was

held at Wuhan, China, on December 13-16, 2016. Established in 1992, ICPADS has been a major international forum for scientists, engineers,

and users to exchange and share their experiences, new ideas, and latest research results on all aspects of parallel and distributed computing

systems. The purpose of this special issue is to provide a comprehensive view into recent advances in systems software, algorithms, partition

schemes, and even graph computer based on new advances in computer architecture and applications.

The five selected papers are summarized as follows.

The first paper, titled ‘‘An efficient iterative graph data processing framework based on bulk synchronous parallel model’’ by Liu et al,1

presents an efficient computational framework for graph data processing based on the bulk synchronous parallel model. Existing Pregel-like

graph processing systems remains in its early stage, and there still exist many challenges with prohibitive superstep-synchronized overhead.

Furthermore, the graph data partition strategy in these earlier graph systems fails to support load balancing, therefore causing the increase

of network I/O overhead as the scale of graph data grows. Thus, this paper leverages a global synchronization mechanism to enhance the

performance of graph computation. Meanwhile, a balanced hash-based graph partition mechanism is presented to optimize the large-scale graph

data processing. The work has a real implementation upon on Pregrel system, which can better support a variety of graph analytics applications.

The second paper, titled ‘‘An efficient iterative graph data processing framework based on bulk synchronous parallel model’’ by Linchen Yu,2

proposes an optimized scheduling system for parallelizing the programs in the Xen. Virtualization challenges the traditional CPU scheduling,

leading that the spin lock in virtualized environment can be preempted by the VMM, increasing synchronization overhead and decreasing the

performance of parallel programs. Many studies have proposed the co-scheduling to alleviate this problem. However, these earlier attempts are

not suitable to non-parallel workloads with the CPU fragmentation problem as well. Therefore, a simultaneous optimization scheduling system,

called CCHybrid, is proposed in the Xen virtualized environment. Results show the efficiency of CCHybrid over the traditional Xen Credit

scheduler.

The third paper, titled ‘‘ms-PoSW: A multi-server aided proof of shared ownership scheme for secure deduplication in cloud’’ by Xiong et al,3

introduces a novel concept of the Proof for securing client-side deduplication of the shared files. With the rapid development of cloud computing

and big data technologies, collaborative cloud applications are inextricably linked to our daily life and, therefore, produce a large number of

shared files, which is challenging for secure access and data duplication in cloud. This paper proposes a novel multiserver-aided PoSW scheme for

collaborative cloud applications and propose a hybrid PoSW scheme to reduce the computational cost of the shared owner's client. Furthermore,

a hybrid PoSW scheme is constructed to address the secure proof of hybrid cloud architectures.

The fourth paper, titled ‘‘Sparse random compressive sensing based data aggregation in wireless sensor networks’’ by Yin et al,4 introduces a

compressive data aggregation scheme. In wireless sensor networks, the increasingly expanding data volume has high spatial-temporal correlation.

Although some earlier studies attempt to eliminate data redundancy, few can handle energy consumption and latency simultaneously. In this paper,

the authors a delay-minimum energy-balanced data aggregation method, which can eliminate the redundancy among the readings and prolong

the network lifetime. A sparse random matrix is adopted as a measurement matrix to balance communication cost. Particularly, each measurement

can form an aggregation tree with minimum delay. Furthermore, a novel scheduling method is used to avoid information interference as well.

The fifth paper, titled ‘‘Dynamic cluster strategy for hierarchical rollback-recovery protocols in MPI HPC applications’’ by Liao et al,5 proposes

a dynamic cluster strategy to adapt to the runtime variation of communication pattern by using a prediction scheme. The idea comes from a

fact that Hierarchical rollback-recovery protocols provide failure containment and reduce the amount of message to be logged, making it an

attractive and scalable solution for fault tolerance even at a large scale. This paper shows how the communication pattern changes with the stages
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of application because MPI HPC applications scale up and become more complex. Therefore, to further increase the efficiency of hierarchical

rollback-recovery protocols, the authors propose a dynamic cluster strategy (DCS) to adapt to the change of communication pattern. In contrast

to the existing static process partition algorithms, this strategy adopts a prediction mechanism by using the clusters of processes obtained from

prior part of applications in the succeeding part. Detailed experiments are then performed to evaluate the effectiveness and efficiency DCS at

an extremely large scale.

We hope that the readers would find the contents of this special issue interesting and further inspire them to look ahead into the challenges

of designing, exploring, and exploiting graph analytics applications.

ORCID

Hai Jin https://orcid.org/0000-0002-3934-7605

Robert Lovas https://orcid.org/0000-0001-9409-2855

Hai Jin1

Xipeng Shen2

Robert Lovas3

Xiaofei Liao1

1School of Computer Science and Technology, Huazhong University of Science and Technology, Wuhan, China
2Department of Computer Science, North Carolina State University, Raleigh, North Carolina

3Hungarian Academy of Sciences, Budapest, Hungary

Correspondence

Hai Jin, School of Computer Science and Technology, Huazhong University of Science and Technology, Luoyu Road 1037, Hongshan District, Wuhan 430074, China.
Email: hjin@hust.edu.cn

REFERENCES

1. Liu C, Zeng D, Yao H, Yan X, Yu L, Fu Z. An efficient iterative graph data processing framework based on bulk synchronous parallel model. Concurrency

Computat Pract Exper. 2020;32:e4432. https://doi.org/10.1002/cpe.4432

2. Yu L. CCHybrid: CPU co-scheduling in virtualization environment. Concurrency Computat Pract Exper. 2020;32:e4213. https://doi.org/10.1002/cpe.

4213

3. Xiong J, Zhang Y, Lin L, Shen J, Li X, Lin M. ms-PoSW: A multi-server aided proof of shared ownership scheme for secure deduplication in cloud.

Concurrency Computat Pract Exper. 2020;32:e4252. https://doi.org/10.1002/cpe.4252

4. Yin L, Liu C, Guo S, Yang Y. Sparse random compressive sensing based data aggregation in wireless sensor networks. Concurrency Computat Pract Exper.

2020;32:e4455. https://doi.org/10.1002/cpe.4455

5. Liao X, Zheng L, Zhang B, Zhang Y, Jin H, Shi X, Lin Y. Dynamic cluster strategy for hierarchical rollback-recovery protocols in MPI HPC applications.

Concurrency Computat Pract Exper. 2020;32:e4173. https://doi.org/10.1002/cpe.4173

https://orcid.org/0000-0002-3934-7605
https://orcid.org/0000-0002-3934-7605
https://orcid.org/0000-0001-9409-2855
https://orcid.org/0000-0001-9409-2855
https://orcid.org/0000-0002-3934-7605
https://orcid.org/0000-0001-9409-2855
https://doi.org/10.1002/cpe.4432
https://doi.org/10.1002/cpe.4213
https://doi.org/10.1002/cpe.4213
https://doi.org/10.1002/cpe.4252
https://doi.org/10.1002/cpe.4455
https://doi.org/10.1002/cpe.4173

	Special Issue: Graph Computing
	Abstract
	BACKGROUND
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


