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THIS special section presents the state-of-the-art technologies and the challenges of parallel and distributed computing
techniques for artificial intelligence (AI), machine learning (ML), and deep learning (DL). AI, ML, and DL have estab-

lished themselves in a multitude of domains because of their ability to process and model unstructured input data.
We thank all the authors for their submissions. The selection process from the 102 submissions involved multiple stages.

In the first review round, we had seven minor revisions, 34 major revisions, and one paper that was transferred to the regu-
lar track of TPDS. In the second revision round, 15 papers were accepted together with 18 papers under a minor revision
decision. In the third revision round, 17 papers were accepted and one paper was transferred to the regular track of TPDS.
In total, 32 papers were accepted for the special section, leading to a final acceptance percentage of 31 percent.

The papers in the special section cover diverse topics related to the convergence of parallel and distributed computing andAI/
ML/DL.Of the acceptedpapers, five present federated learning techniques ondistributed systems: “Biscotti: ABlockchain System
for Private and Secure Federated Learning,” “Mutual InformationDriven Federated Learning,” “Accelerating Federated Learning
over Reliability-AgnosticClients inMobile EdgeComputing Systems,” “AnEfficiency-boostingClient Selection Scheme for Feder-
ated Learningwith FairnessGuarantee,” and “FedSCR: Structure-basedCommunication Reduction for Federated Learning.”

Five papers focus on edge computing formobile and embedded systems: “Learning Spatiotemporal FailureDependencies for
Resilient Edge Computing Services,” “Accelerating Gossip-based Deep Learning in Heterogeneous Edge Computing
Platforms,” “Distributed Task Migration Optimization in MEC by Extending Multi-agent Deep Reinforcement Learning
Approach,” “Systematically Landing Machine Learning onto Market-Scale Mobile Malware Detection,” and “A Game-based
Approach for Cost-aware TaskAssignmentwithQoSConstraint in Collaborative Edge andCloudEnvironments.”

Five papers discuss convolutional neural networks: “The Case for Strong Scaling in Deep Learning: Training Large 3D
CNNs with Hybrid Parallelism,” “A Hybrid Fuzzy Convolutional Neural Network Based Mechanism for Photovoltaic Cell
Defect Detectionwith Electroluminescence Images,” “Model ParallelismOptimization for Distributed Inference via Decoupled
CNNStructure,” “FT-CNN:Algorithm-Based Fault Tolerance for ConvolutionalNeuralNetworks,” and “SmartTuning: Select-
ingHyperParameters of a ConvNet System for Fast Training and SmallWorkingMemory.”

Four papers present research on parallel patterns, synchronous and scalability analysis: “The Scalability for Parallel Machine
Learning Training Algorithm: Dataset Matters,” “A Runtime and Non-Intrusive Approach to Optimize EDP by tuning Threads
and CPU Frequency for OpenMP Applications,” “Breaking (Global) Barriers in Parallel Stochastic Optimization with Wait-
AvoidingGroupAveraging,” and “Petrel: Heterogeneity-awareDistributedDeep Learning viaHybrid Synchronization” [1].

Four papers discuss benchmarking techniques, AutoML, network compression, and privacy-preserving: “iMLBench: A
Machine Learning Benchmark Suite for CPU-GPU Integrated Architectures,” “A Distributed Framework For EA-Based
NAS,” “Parallel Blockwise Knowledge Distillation for Deep Neural Network Compression,” and “Privacy-Preserving
ComputationOffloading for Parallel DeepNeural Networks Training”.

Three papers are about scheduling and resource allocation: “Fine-grained Powercap Allocation for Power-constrained Sys-
tems based on Multi-objective Machine Learning,” “DLBooster: Boosting End-to-End Deep Learning Workflow with Data Pre-
processing and Scheduling Codesign,” and “A Probabilistic Machine Learning Approach to Scheduling Parallel Loops with
BayesianOptimization.”

Two papers describe work on sparse computation: “SGD_Tucker: A Novel Stochastic Optimization Strategy for Parallel
Sparse Tucker Decomposition” and “Adaptive SpMV/SpMSpV onGPUs for Input Vectors of Varied Sparsity.”

Two papers present research on FPGAs: “Improving HW/SW Adaptability for Accelerating CNNs on FPGAs through A
Dynamic/Static Co-ReconfigurationApproach” and “EfficientMethods forMappingNeuralMachine Translator on FPGAs.”

Two papers explore AI acceleration using GPUs: “Accelerating Binarized Neural Networks via Bit-Tensor-Cores in
Turing GPUs” and “EDGES: An Efficient Distributed GraphEmbedding System on GPU clusters.”

We thank all our committee members for their hard work and many contributions that have made the special section a
reality in this special year 2020. We also thank the community for your interest in this special section. We hope you can use
this information to advance your research in parallel and distributed computing for AI/ML/DL or in many other fields
that rely on parallel computing for AI for insight, advances, and breakthroughs.

Digital Object Identifier no. 10.1109/TPDS.2020.3047357

IEEE TRANSACTIONS ON PARALLEL AND DISTRIBUTED SYSTEMS, VOL. 32, NO. 7, JULY 2021 1511

1045-9219 © 2020 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See ht _tps://www.ieee.org/publications/rights/index.html for more information.

https://orcid.org/0000-0002-7656-6428
https://orcid.org/0000-0002-7656-6428
https://orcid.org/0000-0002-7656-6428
https://orcid.org/0000-0002-7656-6428
https://orcid.org/0000-0002-7656-6428
https://orcid.org/0000-0002-0208-096X
https://orcid.org/0000-0002-0208-096X
https://orcid.org/0000-0002-0208-096X
https://orcid.org/0000-0002-0208-096X
https://orcid.org/0000-0002-0208-096X


REFERENCE

[1] Q. Zhou et al., “Petrel: Heterogeneity-aware distributed deep learning via hybrid synchronization,” IEEE Trans. Parallel Distrib. Syst., vol. 32, no. 5,
pp. 1030–1043,May 2021.

Pavan Balaji (Senior Member, IEEE) holds appointments as a senior computer scientist and group lead at the Argonne National
Laboratory, where he leads two groups: ProgrammingModels andRuntimeSystems andFuture Architectures for AI. His research
interests include parallel programmingmodels and runtime systems for communication and I/O on extreme-scale supercomputing
systems,modern system architecture, cloud computing systems, data-intensive computing, deep learning, and big-data sciences.
He has more than 200 publications in these areas and has deliveredmore than 200 talks and tutorials at various conferences and
research institutes. He is the recipient of several awards including the IEEE TCSC Award for Excellence in Scalable Computing
(Middle Career), in 2015; TEDxMidwest Emerging Leader Award, in 2013; U.S. Department of Energy Early Career Award, in
2012; Crain’s Chicago 40 under 40 Award, in 2012; Los Alamos National Laboratory Director’s Technical Achievement Award, in
2005; Ohio State University Outstanding Researcher Award, in 2005; best paper awards at PACT 2019, ACM HPDC 2018, IEEE
ScalCom 2013, Euro PVM/MPI 2009, ISC 2009, IEEECluster 2008, Euro PVM/MPI 2008, ISC 2008; Best Paper Finalist at IEEE/
ACM SC 2014; Best Poster Award at IEEE ICPADS 2018; Best Poster Finalist at IEEE/ACM SC 2014; and Best Student Poster

Award at ICPP 2018. He has served as a chair or editor for more than 100 journals, conferences and workshops, and as a technical program committee
member in numerous conferences andworkshops. He is a distinguishedmember of ACM.

Jidong Zhai is a tenured associate professor with the Department of Computer Science and Technology, TsinghuaUniversity. He
is the recipient of a IEEE TPDS Award for Editorial Excellence, NSFC Young Career Award, and CCF-IEEE CS Young Computer
Scientist Award. His research interests include high-performance computing, performance evaluation, and compiler optimization.
He is on the editorial board of IEEE Transactions on Parallel and Distributed Systems, IEEE Transactions on Cloud Computing,
and Journal of Parallel andDistributedComputing.

MinSi is an assistant computer scientist at ArgonneNational Laboratory. She is the recipient of the 2018 IEEE-CS Technical Con-
sortium on High Performance Computing (TCHPC) Early Career Researchers Award for excellence in high performance comput-
ing and won the Karsten Schwan Best Paper Award at HPDC 2018. Her research interests include high-performance computing,
runtime systems, and parallel programmingmodels.

" For more information on this or any other computing topic, please visit our Digital Library at www.computer.org/csdl.

1512 IEEE TRANSACTIONS ON PARALLEL AND DISTRIBUTED SYSTEMS, VOL. 32, NO. 7, JULY 2021



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


