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1. Tony Hey, "The Fourth Paradigm: Data-intensive Scientific Discovery”, James Nicholas Gray, 2009, http://www.systems-thinking.org/dikw/dikw.htm.
2. Henning Kagermann et al., “Recommendations for implementing the strategic initiative INDUSTRIE 4.0”, 2013, https://www.rikanenpyo.jp/.
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1. Drew Conway, “THE DATA SCIENCE VENN DIAGRAM”, 2010, http://drewconway.com/zia/2013/3/26/the-data-science-venn-diagram.
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1. Charles H. Bennett, Peter W. Shor, “Quantum Information Theory”, IEEE TRANSACTIONS ON INFORMATION THEORY, VOL. 44, NO. 6, OCTOBER 1998. & D tg#%
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CSV: Comma-Separated Values XML: Extensible Markup Language JSON: JavaScript Object Notation
RFC 4180 RFC 3023 RFC 4627
#  country.csv % country.xml ) country.json

name, capital, currency,code,district, gdprank

<?xml version="1.0" encoding="UTF-8"?>
"Japan","Tokyo","JPY",81,47,3

<country> "name":"Japan",
<name>Japan</name> "capital"”:"Tokyo",
<capital>Tokyo</capital> "currency":"JPY",
<currency>JPY</currency> "status":{
<status> "code":81,
<code zone="8">81</code> "district":47,
<district title="prefecture">47</district> "gdprank":3
<gdprank year="2018">3</gdprank> }
</status> }
</country>
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1. RFC4180, “Common Format and MIME Type for Comma-Separated Values (CSV) Files”, IETF, 2005, https://www.ietf.org/rfc/rfc4180.txt
2. RFC3023,“XML Media Types”, IETF, 2001, https://www.ietf.org/rfc/rfc3023.txt

3. RFC4627,“The application/json Media Type for JavaScript Object Notation (JSON)”, IETF, 2006, https://www.ietf.org/rfc/rfc4627.txt
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1. Douglas Laney, “Application Delivery Strategies File: 949”, META Group, 6 February 2001.
2. Diya Soubra, "The 3Vsthat define Big Data”, Data Science Central, 2012, https://www.datasciencecentral.com/forum/topics/the-3vs-that-define-big-data.
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1.1BM, ”Introducing a Brain-inspired Computer”, http://www.research.ibm.com/articles/brain-chip.shtml.
2. Microsoft, ”Project Catapult”, https://www.microsoft.com/en-us/research/project/project-catapult/.
3.Nvidia, T71—7FZ—Z>4F & AIH#El 2016, https://www.nvidia.com/ja-jp/deep-learning-ai/.

4. Google Cloud Platform Blog, “Google supercharges machine learning tasks with TPU custom chip”, May 2016, https://cloud.google.com/blog/products/gcp/google-supercharges-
machine-learning-tasks-with-custom-chip.

5.1Intel, ” Nervana Neural Network Processors” , 2017, https://www.intel.ai/nervana-nnp/.
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Arm Holdings plc mbed!!] Cortex (ARM) 1F1)Z | 2005
Arduino LLC Arduinol?] Cortex (ARM) , Quark (Intel) 14 21)7F7 | 2005
Raspberry Pi Foundation Raspberry Pil3] Cortex (ARM) 11X |2013
Intel Corporation Intel Edison(4] Atom (Intel) 7XUH 2014
NVIDIA Corporation Jetsonl] Tegra (ARM) TXUH | 2014
Sony Corpoaration Spresensel®! CXD5602 (Sony) HA 2018
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1. ArmHoldings plc, "mbed", https://www.mbed.com/en/
2. Arduino LLC, "Arduino", https://www.arduino.cc/
3. Raspberry Pi Foundation, "Teach, Learn, and Make with Raspberry Pi", https://www.raspberrypi.org/
4. Intel Corporation, "Discontinued Maker & Innovator Products", https://software.intel.com/en-us/iot/hardware/discontinued
5. Nvidia Corporation, ME#AAHS AT LDBEEFY b EZ 2—)L] , https://www.nvidia.com/ja-jp/autonomous-machines/embedded-systems/
6. Sony Corporation, “Spresense”, https://developer.sony.com/ja/develop/spresense/
7. Google LLC, “Coral Beta”, https://coral.withgoogle.com/
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Pandas (The PyData Development Team)
Statsmodels (the statsmodels development team)

Caffe (Berkley Vision and Learning Center)

MXNnet (Distributed (Deep) Machine Learning Community)
PyBrain (Technische Universitat Miinchen)

Pylearn (LISA Lab.)

PyML (Colorado State University, Asa Ben-Hur)

Scikit-learn (David Cournapeau)

NumPy (Travis Oliphant)

SciPy (SciPy developers)

SymPy (SymPy Development Team)
Theano (University of Montreal)

gensim (Radim Rehtrek)
Natural Language Toolkit (NLTK Project)

HaiE

Bokeh (Continuum Analytics)
matplotlib (the matplotlib development team)
seaborn (Michael Waskom)
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Company Library Cloud Platform
— ABEJA Platform (2016/12)

Adobe — Adobe Experience Cloud (2017/3)
Amazon — Amazon Machine Learning (2015/4)
Airbnb Airflow, Aerosolve (2015/6 *2) —
Baidu PaddlePaddle (2016/9 *2) —
Facebook Torch (2015/1 *2) —
Google DistBelief (2011) , TensorFlow (2015/11 *2) Cloud Machine Learning (2016/3)

ReNom (2016/5) —
HP — Heaven OnDemand (2016/3)
IBM PowerAl (2017/8) Watson Developer Cloud (2014/2, 2016/2 H=A&:&1t)
Intel BigDL (2017/1%2) —
Microsoft Computational Network Toolkit (2016/1 *2) Azure Machine Learning (2014/6 3— 2015/2)

Cognitive Toolkit (2017/7 *2)

Chainer (2015/6%2)

Neural Network Libraries (2017/6%2)

Neural Network Console (2017/8)

AnnexML (2017/11%2)
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1.1BM, ”IBM Makes Quantum Computing Available on IBM Cloud to Accelerate Innovation”, 2019, https://www.research.ibm.com/ibm-g/system-one/ .

2. D-Wave Systems, “The D-Wave 2000Q System”, 2017, https://www.dwavesys.com/d-wave-two-system
3. Rigetti Computing, “QPU Specifications”, 2018, https://www.rigetti.com/gpu.

4. Google, “A Preview of Bristlecone, Google’s New Quantum Processor”, 2018, https://ai.googleblog.com/2018/03/a-preview-of-bristlecone-googles-new.html.
5.Intel, TE2F3a>Ea—F« >4 , 2018, https://www.intel.co.jp/content/www/jp/ja/research/quantum-computing.html.
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