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1 McKinsey (2017) Artificial Intelligence: The Next Digital Frontier? (£5%% (2017 &) ALERE: T—IMZFRA? ) https://www.mckinsey.com/~/media/McKinsey/
Industries/Advanced%20Electronics/Our%?20Insights/How%?20artificial%20intelligence%20can%20deliver%?20real%?20value%?20to%20companies/MGlI-
Artificial-Intelligence-Discussion-paper.ashx

2 McKinsey (2017) Artificial Intelligence: The Next Digital Frontier? (£5%% (2017 F£) ALH#E: T— M EFA1A? ) https://www.mckinsey.com/~/media/McKinsey/
Industries/Advanced%20Electronics/Our%20Insights/How%?20artificial%20intelligence%20can%20deliver%?20real%?20value%20to%20companies/MGlI-
Artificial-Intelligence-Discussion-paper.ashx

3 Forbes (2017) '10 Predictions for Al, Big Data and Analytics in 2018’ (8% (2017 &) “XF 2018 FATLEEE. ABUBMBIESHE+ATUN")
4 Teradata (2017) ‘State of Artificial Intelligence for Enterprises’ ( Teradata (2017 £ ) “©eM/I A TEHEMIZSIZE")

5 Teradata (2017) State of Artificial Intelligence for Enterprises ( Teradata (2017 ) “feMIXT A TERERVIZSZIZE" ), http://assets.teradata.com/resourceCenter/
downloads/AnalystReports/Teradata_Report_Al.pdf

:ﬂ >, ‘ﬁ 6 Fast Company (2017) ‘How Amazon, Google, Microsoft, And IBM Sell Al As A Service (Fast Company (2017 £ ) “Amazon. Google. Microsoft #1 IBM A{A#HEA L
l* I w: BreE=RBM ), https://www.fastcompany.com/40474593/how-amazon-google-microsoft-and-ibm-sell-ai-as-a-service

7 FEHF/R® E58° fHE 8180 B[ 5RIF/R® Eia® IERR E5-2699 v4 EEER, 7F: 53K BVLC-Caffe FERIRKF/R® E58° L] E5-2699 v3 MLL, FEAMAEREZRF
FAHF/R® MKL FE, MREET EZMERF 113 2, BBE9: WIRRKF/R® E58° $AL 8180 A2 CPU @ 2.50GHz (28 #%), ZHBLIE (HT), ZHES, @Y intel_pstate IX
MEFBT RIETEIEE N performance”, 384GB DDR4-2666 ECC RAM, CentOS* Linux kR4 7.3.1611 (Core), Linux 4% 3.10.0-514.10.2.el7.x86_64, EXNE: H4F
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THREADS=56, CPU $iZi&Z &4 cpupower frequency-set -d 2.5G -u 3.8G -g performance
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PRRET RHCTIRS REFIIEL: Caffe*: (http://github.com/intel/caffe/), {&iTHR f96b759f71b2281835f690af267158b82b150b5¢, HIEAE HHIMEE F“caffe time --forward_only”
<, NZEENKMNEE F “caffe time"an <, X F“ConvNet"#hit, EREIMEBIES. W TFHEMIEH, BIBEARMMERE, HETDISEZHERNEPRER, HIAEFRETF https://
github.com/intel/caffe/tree/master/models/intel_optimized_models (GooglLeNet. AlexNet #] ResNet-50). https://github.com/intel/caffe/tree/master/models/
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BAITEBEBRAAE default_vgg 19 (VGG-19)# https://github.com/soumith/convnet-benchmarks/tree/master/caffe/imagenet_winners (ConvNet EENT; B304 LUE RSN
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&0 46 = \""' /_'>|_m|: . . sz N . S o ML s ”
ERA TS RHZARER TARE: MEKHR® EB° CPU E5-2607 v2 (2.70GHz, 12 1), RABAR (HT), RESEH, B intel_pstate WARFH I B TEIEH performance”,
_ - . 256GB DDR3-1600 ECC RAM, CentOS Linux KRZA 7.3.1611 (Core), Linux A% 3.10.0-514.21.1.el7.x86_64, EKE: FHK/R® BIZSE 520 &%, 240GB, 2.5 Z~f SATA
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MHEERMEE T IMETE: KMP_AFFINITY="granularity=fine, compact,1,0', OMP_NUM_THREADS=24, CPU $iZi& & cpupower frequency-set -d 2.7G -u 3.5G -g
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Hibinfh, BIBEXRERE, HFETIIEZRIEREFEPRERF, HIMNUERBETF https://github.com/intel/caffe/tree/master/
models/intel_optimized_models (GooglLeNet, AlexNet ] ResNet-50) . https://github.com/intel/caffe/tree/master/
models/default_vgg 19 (VGG-19) #l https://github.com/soumith/convnet-benchmarks/tree/master/caffe/imagenet_
winners (ConvNet EEMNT; EHXELUERR N Caffe prototxt &, BINAESN ) . TR C++ HIF{/ARAK 17.0.2
20170213, Z4F/R° MKL /MELEERRA 2018.0.20170425, A “numactl -1"iz1T Caffe,

TensorFlow: (https://github.com/tensorflow/tensorflow), #£31D207203253b6f8ea5e938a512798429f91d5b4e7e,
FRAEMNBIRHET=F convnet B (alexnet, googlenetv1, vgg, https://github.com/soumith/convnet-benchmarks/
tree/master/tensorflow) SEIRIMERERUE, GCC 4.8.5; T4HF/R® MKL /MUEERRA 2018.0.20170425; 3F alexnet, vgg &
M, BERIEHITHLIRIZREN 1, WF googlenet EEMNK, BIREHTHLIZIREN 2; AEPRIEHTHLIZIRE N 56
D EHEREIEERINA NCHW; XTF googlenet 1 vgg EEMIE, KMP_BLOCKTIME i&&X 1, 3T alexnet EEMK, KMP_
BLOCKTIME & &4 30, #HIEEEHRMEE F--caffe time -forward_only -engine MKL2017"¥%&10, JIlZkaE DR EE F--
forward_backward_only"#If,

MxNet: (https://github.com/dmlc/mxnet/), 1&iThk 5efd91a71f36fea483e882b0358c8d46b5a7aa20, f# AR EIE,
WIBRE N{ER “benchmark_score.py” S, IIZREENEREHRAR “benchmark_score.py” {8, REBETREAEE, IHIHE
SRIRTF https://github.com/dmlc/mxnet/tree/master/example/image-classification/symbols, GCC 4.8.5, FHF/R® MKL /)
RIEERRZA 2018.0.20170425,

Neon: RERhRA ., £ EMEBIE. main.py BIAEF mkl R TREEMIK., £AK ICC hikA: 17.0.3 20170404, EE/R®
MKL /NBUEERRA 2018.0.20170425, BRFThRAR Neon £58: https://www.intelnervana.com/neon-v2-3-0-significant-
performance-boost-for-deep-speech-2-and-vgg-models/

11 FERE: WEEFF/R® E58° CPU E5-2699 v3 @ 2.30GHz (18 #%), BHBL&IE (HT), 2AEW, BT intel_pstate X
MIEFRB RIETIBHZ E A performance”, 256GB DDR4-2133 ECC RAM, CentOS Linux iRA& 7.3.1611 (Core), Linux A%
3.10.0-514.el7.x86_64, IR{F A4 IXGN2E: Seagate* Enterprise ST2000NX0253 2 TB 2.5 TR EEL,

MEERMEE T SMIETE: KMP_AFFINITY='granularity=fine, compact,1,0', OMP_NUM_THREADS=36, CPU ZEiZ&EH
cpupower frequency-set -d 2.3G -u 2.3G -g performance

FHF/R Caffe: (http://github.com/intel/caffe/), {&iThR bOef3236528a2c7d2988f249d347d5fdae831236, HEEEAE
R 2 E Fcaffe time --forward_only"a <, IIZEENHMEE F caffe time"dn <, X F“ConvNet R, F A EMEIE
&, WFHfMIRH, BIBEAMES, HFETINEZREREFERER. BIHERIETF https://github.com/intel/caffe/tree/
master/models/intel_optimized_models (GooglLeNet, AlexNet ] ResNet-50) . https://github.com/intel/caffe/tree/
master/models/default_vgg 19 (VGG-19) # https://github.com/soumith/convnet-benchmarks/tree/master/caffe/
imagenet_winners (ConvNet EMIE; BHXELUERRITRY Caffe prototxt =, BINEEEM ) . GCC 4.8.5, MKLML RrA&
2017.0.2.20170110,

BVLC-Caffe: https://github.com/BVLC/caffe, #IEBFlZrEETMEBE F caffe time"@ <, WF“ConvNet"$hh, FRAEIBEL
E&E. X FHEMEH, BUREXREMS, HETIIS4Z2aIERAFEPRLERE. BVLC Caffe (http://github.com/BVLC/caffe), {&iThR
91b09280f5233cafc62954c98ce8bc4c204e7475 (3R HEA 5/14/2017) , BLAS: atlas kA 3.10.1,

12 3kj&: DZone (2018) 10 Best Frameworks and Libraries for Al (DZone (2018 )+ A TE8EMEZHE ) https://
dzone.com/articles/progressive-tools10-best-frameworks-and-libraries, Towards Data Science (2017) A Survey
of Deep Learning Frameworks ( Towards Data Science (2017 ) REZFIJHELZRIEE ) https://towardsdatascience.
com/a-survey-of-deep-learning-frameworks-43b88b11af34, Bosch Research and Technology Center (2016)
Comparative Study of Deep Learning Software Frameworks (AR SEARFIL (2016 £ ) FREZIREELLLER
5% ) https://arxiv.org/pdf/1511.06435.pdf, Microway (2016) Deep Learning Frameworks: A Survey of TensorFlow,
Torch, Theano, Caffe, Neon and IBM< Machine Learning Stack (Microway (2016 £ ) REZIELR: —TiXxF Tens
orFlow, Torch, Theano. Caffe. Neon 1 IBM{#288F I ##% ) FIAE ) https://www.microway.com/hpc-tech-tips/
deep-learning-frameworks-survey-tensorflow-torch-theano-caffe-neon-ibm-machine-learning-stack/, Liu &
Zang (2017) Caffe2 vs TensorFlow: Which is the better deep learning framework? (Liu & Zang (2017 ) Caffe2 5
TensorFlow: R BEIFHREZ IMESE? ) http://cs242.stanford.edu/assets/projects/2017/liubaige-xzang.pdf

13 GPU: 20 * NVIDIA Tesla* K40, CPU: Z45/R® £58° L1288 E5-2650 v4 @ 2.20GHz, 1200 MBEAZ (B8RSR
B4 NYBERZ), BRARK/R® BEIERA (/R HT %AR), FHTE Yet Another Resource Negotiator ( YARN ) Frfig
BT 50 MNBEEAZ, https://software.intel.com/en-us/articles/building-large-scale-image-feature-extraction-
with-bigdl-at-jdcom

14 IDC(2017 &) — IDC R, AW I KEBINANITIEAZNET, IRITEEEIGRARE, https://www.idc.com/getdoc.
jsp?containerld=pruS42909117

15 HHF/R FPGA, https://www.altera.com/solutions/industry/computer-and-storage/applications/machine-
learning/machine-learning.html
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