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Preface

Artificial intelligence ( Al) is playing an increasingly important role in the age of the
intelligent world, just like the steam engine in the industrial age and the Internet in the
information age. Along with that comes the trend towards the Intelligent Enterprise, a

completely new way to run businesses based on data driven, automated decisions.

Artificial Intelligence is much more than just another technology trend. It will not only
influence the way we communicate or work, but also everyone’s daily life. At the same
time, Governments around the globe have been waking up, creating digital expert
teams, working with think tanks on the digital future and starting creating policies &
legal frameworks around data privacy and cyber security. Along with it, artificial
intelligence has been developed into important national strategic policies in many
countries, such as the United States, Europe and China. All of the countries are

investing heavily in the national level.

In recent years, machine learning, especially deep learning is the key technology driving
the recent thrive of Al, and we have already seen its power to reshape industries, such
as face recognition, machine translation, medical image diagnosis, autonomous vehicles,

etc, although Al is still in its early days,

Given the influence and the significance of the transformation and it’s potential to re-
shape most of the business processes as we know them today, it is paramount for all
managers, business leaders and decision makers to understand Artificial Intelligence to
much greater extend. If one does not understand the concepts of Al, it is also not
possible to utilize its potential to its fullest extent. Only through Al, big data and the
intelligence from big data can be pout into productive use for a digital enterprise. Only
through AI, the massive amount of unstructured information available today can be
structured and intelligently used. And finally—we should not leave the innovation

process around new business models that leverage Al to the smart and rare species of
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data scientists. They are providing valuable perspective, but to be successful, the
intelligent enterprise of the future will need to leverage its human intelligence from

everyone!

This book will help the reader to understand basic concepts of Al and how those can be
applied into business process and how the business applications of the future leverage

Al. Also, the reader will understand opportunities and limitations much better.

Xuening is an active member driving machine learning community of SAP Labs China,
he ran a series of machine learning/big data workshop 3 years ago and deep learning
workshop last year, congratulate to his new book publish, and I am glad to see he brings
his global business innovation experience with machine learning in various industries to
China, and especially in the sector of enterprise machine learning, which is not only

algorithms, but also business scenarios with design thinking.

Enjoy the reading!

Clas Neumann

Senior Vice President, SAP

Head of Global SAP Labs Network

Head of Fast Growth Market Strategy Group
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1.1 ATEREME3IFERKIE?

2016 £ 3 B, 23k DeepMind i 7R % B4 (AlphaGo) £ 5t B & T 2=t 1 BB 7
895 BHROANKRE P LA KM, XLEAMOTARIRN T 10 E, IR BRIB"SH
A A T g€ (Artificial Intelligence, AD SIS — N EERN BRE#, 9 MBS, AlphaGo
2.0 DA Master z B R EFH%, 5 BHRTLH 20 L5 F R4 x5k, #5260
B —ME, i §) AlphaGo EXL B A XM B EL BRIt T. 2017 £5 B,
AlphaGo I 3:0 &k B AR HEEZ E— g A5 LR, 2017 45 10 B 19 B ,DeepMind %
1 X% %’ AlphaCo Zero T2 MA A KLR , NEFFIE“BHF A", &1 40 &l %,
BT AlphaGo Master, XTitt, fEMS: “— M43 4k 8 H = 5160 AlphaGo 2 &3%
89,3 F AlphaGo I B B#H TRk H AXKRZR T " URAXZRFA AL SR THENE
T —H¥, 8 AlphaGo, B F o] DUA TR 9 R K0 57, R R EAL 0 B, 2017 £ 12
B1MB,AphaGo B2 TRERX F4&, Mk, AXHFATHA —ERREHNT
BrER .

TIhER.2017 F£1 B, ARY EZRTM L ENTRRivers) 15, FAE - 1
BERZ(CMUBA A ) Libratus ATHERG H B REIZOTRIM IR, BEEFN
A AR AR R O BRI, X R B 2 52 £ (5 2 1 25 (Game of Perfect Information) , /i $h55 Bt 3¢
HATHBYFRETL2ERM SREHNEFRREXE L EZ (Game of Imperfect



002/ SAP 1k #1188 2 SI——Rit BE Mk 55 61357

Information) , X 515 L SR K E AL,
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W FfT WV EBEIGE =R B S PkEL, XA RIRIFF14.

Al BIEE DUK, B R aE R IBRFEMES . B, Fitb B AT MEE, ARIRFIFR
HGAREIRFIES, b AL F, BT A LS4 (Artificial Narrow Intelligence, AN D
Ses. AlphaGo R A 7 — F 25l KX £ E BZ (Dopamine) T{E R 9 “58 L % 37
(Reinforcement Learning) @753% . Al BF T —ERE @AM, X AN ETB
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N RO RBT EYIGR AR T — N E: B 11 REMN@OFR R, kERE—W
TH—PBE, BERFAFRREMBz @O N DEPRERH, TREFD. Al KR
DT ERITE 6 TR R IEB R0 5% 40 “ R 55 , th ik A X 32 8 A {e] AlphaGo #E T ti BB
SAEBEUBRNOIBET . AlphaGo ERRA 7T XRXMUT L ERTERENZRLFE
IERHFERRANONERGEMEEEEHTENR. XU T BBHL, T HRT T
RAALTWEF,

O PXP—BUEFHNFALS . AFERELF, UEHHEAL A EEAREHREE.

@ BEFIRNBFEIS A BELEUT LRI YTHGBAMERTRL, FHATARAL: LR
gy A HEEK (Reward) Rl i, £ EREey B M, 24 £ & ATTRMATRAFEMGT A, K204
K, —HHFWELERE, RNESE 3 FHH—Fitib,

@ £ Atari ##%F AlphaGo ¥, 3 oA A B 1E R 5 % B 6y 38 (0 1F L £ 01

@ &% F#% 4 £ 4 (Monte Carlo Search Tree, MCST) & — #18 % 7 ] B A FE AL ML 09 5 3, USSR AF £ b & 1R
THAES A . ERAT— AR E M R 2 ER ST E AN AR NN A B E SRR
AL BEEHHFAHFE”, MCST Y RES Rl RO R EEH &, B4 B8 F 28 KA, URKE MCST #
1k B & b 4t F o Aok,
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B 1-1  Atari Breakout Ji#k
3k : DeepMind)

1.1.1 AlphaGo E2ATE#ET!

DeepMind CEO jdi K & » 05 %% Lt B (Demis Hassabis) 35t i3, Bf & AlphaGo # B #3f
FAEMGEELERE, A RMRERNE A T HMHIK: DeepMind K15 T ERAXEER
BT AR 55 Z % (NHS) £ 160 B im A BIB A EBAL By h EE129T; BT T
WRWMINFELHRGNBEA HFEELEERENE/E, B REEFRERERE 10%.
201746 B DeepMind 5% T HEE XY . MF7 Al BHAXNXREENED.
DeepMind 89 B R 2L BAR Al (901, BF B Al EBRFFIEMRAE., BUEIERE
FVHBLEES ALAMNEE TEBATLEENFE, AlphaGo RIXZFF 14!

EFER.EREAMEGSVNBATERBRALXNZPNIELA E@EBET AX,

« EERIRFGEANE B ImageNet XKFE$,2016 FEEFZERB ZEEXHEE
3% U T(AXKFHREEHN5.1%)

« BREABRIRE Waymo{‘{%%@ TRABIT 200 FEBE(H320 5 FK) . %
£ T —REBH EEAMXINTINHLERLREO,

« 206 F 11 B, 8 RERTHF—RIBPFRGE— SR ZE 128 81F (Google
Neural Machine Translation,GNMT) , ¥ A& M & B X IR FA 7T AR FEN £
K55 E , £ TR KB = XF (Language Pair) |, GNMT 38 /& 3k & 13 48 1 B 1%
RGEEATHEZENEAE/NT 58% ~87%, AR EIE=N FEEIRAX
K¥E,

DO HE#S. MEYTENEFRNGTIAS B EL N R4 B XA PR R HENABLEH, £ HAH
L5 N TREBERRABNTAEAT RALARAIA AN ETERFGH .S 3 FHFHNE.

[ Waymo & X2 M A B0~69 F)XELL 10, LHFFANLTL0F. 2REFEFHINFTAEKXAS
B d P BURANEEFTEEY.
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ABAAT 2012 EXH. FARATHAR A EXETEHBMNEFRZE, S KN A
ERFERMC VRN E A G BETE N REHRZE, ST USTENET Al
§97 WAL R A R R 55 AT K 15 BE 60 3 18] L B SR B4 60 18 | BB P B0 P dn AR L B K
ARSI A AR EMIRF BT E BT VS8 E R ROZREE -
AINAEBEMAMNETN A FOE. EXPEMEES N ANETE, X—K Al HEx
WEEREZRAERKEMN 3 MEHEERLMA:

s BUR. RBR2 BT HIENEEREZERE AISES AEEEIFNIER.

« Bh, EREERE T AEBEEARIEHE K .CPUC BT TR AT ARESRS

B %% .
o KIE. BEXM = EMBEEEN Al RETESHNBE.,

2017 £4 B, XEMENB SR KD ROE 2017 ££5KHEH BE N KE (GMIC)
ERR: TENTEPANEREH T7RK; REXLT EAME, XRXTEHFE
T BAVABATHBREZHNTR.ERA VAT ELRETEXRNOAD, XE80
PRk e, 2017 f£2 B, R BiAD(Andrew Ng) 7E B8 18 MSx R kit iz E k= . Al EZ
HATXE'WEX . WE—BZFERNEB N FENTVERZH A kT, X—#
AT BN S E BB, TRTRWOTF

IR OATEE=8%X+EH + K¥E

1.1.2 AIEeESWHIES
1956 FE XA F IS WARES Al 04, A% - & £ (John McCarthy)

O wRAHBEHEXEFEHNBARNFTERL,

@ CPUL GPUstth: CPUSh kR B & hEN A M A RN EH TR EAH L BAREH THEEH B PEF,
LHRHATERTHEGREEHTS,; CPUEBLEB W EMHMM R AR LR EEE 5 F LA LN ITTHE P .GPU
GHREEFMEET, N TEHR FEES RGN EHNFNARELAEHEARARY, AL AU T A THT4E
BTG, FI A GPU I 4R EF I HANREW CPUBEK . LFEER AL FATM.

@ Tom Mitchell(1951— ),k A% - B AR HNMFERNEF TR L XFER TRRE L. LEAH%E
FABER L, EEHFREL(AAAS) & LM ERA T 732 (AAAD £+, % B Machine Learning # 3 . B R L8 ¥
314 B 2L (CML) # 6] 46 AL

@ Andrew Ng(1976— ), £ THE, BEHAAXENERBFK ARAMAUS A EFAFLFIRMIUH
WA F B R HEBATERNBATEARA  pANBF I EREF IR AP EAAVEAERE ALHHE,
ARF AW AL KT T & Coursera B &A1 45 A, 2008 4, WA E E TH AT D A3 35 42 35 ¥ LT TR A1
L=,

® John McCarthy (1927—2011), it HHM B F XG5 A B ER BHRAATER 2R, FREX L. RXEE
FRFRE Lisp B s WL WA, 1958 4 . 5 ¥ (L. Minsky, 1969 FEH R ¥ G 5£) —RAFTHREE - Al L H
E, —MAHMWRA”T Artificial Intelligence 3X AN A 3E , {8 R 5l & Bz ax MAR M A AN AI Z o7 Rty BT H
MAARET .
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EATEEFER A IRH T Artificial Intelligence X—BAARE, HEAALTEZ
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