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Examples of Main areas Examples of Sub areas Results

Rules Engine & BPM
Automate
- Repetitive Task
Deterministic Rules -
& Processes & Chat BotsMirtual
Decisions /1
m Camplex Evets {CEP) / -
Automated / _)J___-v_-//' Likely Answers
_--'_'_'-'-'_'-F'_

Event Processine .
Automated
¥ 5
- apEECh
/,-" Writing
4

] —
s ldn-guage
Proceszing i
/ grouping
4

Linsupervised
Leaming Deep

Scores, Actions,
Probabifity Ranking, Forecasts
e
Leaming
\ Chati mization -/

(vincejeffs.com, 2017) :nipn

Predictive
Knowdedge

IWanagement

e

Image Recognitian

Intelligence

Predictive
Recommendation
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NN LYTMN W N (data mining) v 027 Nraizinoo iy N Ty neatino o»
Jrynwn niyol (predictive analytics) 'o'7ax
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NII'RN ORI .DMIDKR7A N1 79 NTANYT DA D''RNA NINYAYN NIRYD IX '0'7IX 'IT'N 10D D'RYIY KX
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Al,
Deep Learning

_— ( Experimentation,
Learn/Optimize Simple ML Algorithms

Y.

Analytics, Metrics, Segments,

Aggregate/Label/ Aggregates, Features, Training \

y -

Explore/Transform ( Cleaning, Anomaly Detection, Prep \

y

Move/Store Reliable Data Flow Infrastructure, Pipeline,
Structured and Unstructured Data Storage

Instrumentation, Logging, Sensors, External \

Collect Data, User Generated Content

(Rogati, 2017) :nim

N'MIDX7N N2 D2 1DINA 77100 DINND DRIMIN 'WTN (3 'R

Data Science

Data
processing
infrastruct

Artificial intelligence

Data
Management

Advanced
Visualization &
user experience

Data protection
& privacy
mechanism

(Martinez, 2018) :n1jm
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Smart Autonomous) 'n'man D'MAIVIX D'VIAN"7 NIXKAN NRIDNN DX ON'N 'DIN'RN TIN'RN .NMIPDK'M
:(Nevejans, 2017) (Robots

= acquires autonomy through sensors and/or by exchanging data with its environment (inter-
connectivity) and trades and analyses data;

is self-learning (optional criterion);
= has a physical support;

= adapts its behaviours and actions to its environment

NNTAN? NN
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12 Hsiehchen, D., Espinoza, M., & Hsieh, A. (2018). Evolution of collaboration and optimization of impact: self-
organization in multinational research. Scientometrics, 1-17
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14 Field-Weighted Citation Impact: The ratio of citations received relative to the expected world average for the
subject field, publication type and publication year.

2013-2017 717002 Al N'MIA0PA DMIOTS 97XN N72YNY 1N0T'OW NIIFTA NIV'OIM AT gl 15

16 Didegah, F. Determinants of Research Citation Impact: A Combined Statistical Modelling
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17 The number of publications of a selected entity that are highly cited, having reached a particular threshold of
citations received.
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19 Citing-Patents Count: The count of patents citing the scholarly output published by the selected entity
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2! Starovoytova D., (2017), Research-Productivity at Engineering-School: Number of Publications per Faculty-
Member, Journal of Education and Practice, 8-28
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ANNWN N2 Nirta 2013-2017 nawa Al n'nipk7nn N1'an DiNN2 0'071Ia0 0DZInD 19%0n (1 720

Number of leading

# Country researchers Al
(5publications/5y)

1 Singapore 308

2 Netherlands 232

3 Belgium 167

4 Switzerland 161

5 Sweeden 134

6 Israel 111

7 Finland 92

8 Ireland 71

9 Denmark 70

10 Norway 54

NXIYWN NNa nirma 2013-2017 pawa Al nfipx7nn n1'an DINNA IPING 0'MMI0N9N 1901 (2 710

Avarage number of Al
# Country publications/leading
researcher [13-17]
1 Singapore 11.2
2 Israel 10.4
3 Switzerland 10.1
4 Belgium 9.9
5 Finland 9.6
6 Netherlands 9.2
7 Denmark 8.4
8 Ireland 8.3
9 Norway 8.2
10 Sweeden 8.1

NINXD NI 78 007120 DAY D'AI019N 1901 NXK DN TWRD D ,N71V 2 07202 D2ININ 1N
D"Mpinn 0'7911 DI'X DN oDpiny ,NINNY N1 .02aNn% 0'miIoNd Nwyn NP oy Ni\amn nirmn
.0"pnnn ,7'7n1 D2y 071y QX1 ,[I"M5N N1'NAN AXIYA NN NIIYTNA

TIN'N2 NNAND NITAN NN NI wnn ) WD L, ERC? jayn 483 7w 702 1T 07X DMjpin
D NIXKY7 N1 3 0720 JINN .07YNnn 190N NNIX NIN'TPNA NN72N NIRFTAN JINA DNXK N1 TAL'9IN'RN
D'PYIIN DMINNA I'N 78U NIRV'0NIRNA DpIN 172w ERC fzavnn (D'7avn 26 nino?) 5% nins?

23 ndn NP'vIaN DIINAN WA L, NMIPRN N1y

erc.europa.eu/projects-figures/erc-funded-projects ERC anx Jinn 22

miNN2 NYYYNNI [IN0TAN NN ,AMTERN ,N7WNNN NI0R0 19 4 ND01A 101ISY '93 NNONN NI7?'M '97 1NN1) D'7NN 23
NITN '19' -78IY NNdN AR'0IANT DN 'Y L, NMIPK7A N2
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NNON NP'VIANT DN 'WTA ,NNIPKM 112 ninna ERC 'jvn :3 nhao

Host
# | Proposal Researcher N Call
Institution
i ) , Bar llan .
1 Molecular Robots Exhibiting Collective Behaviours Ido Bachelet . . Starting Grant
University
Large Scale Privacy-Preserving Technology in the g Bar llan .
2 Digital World - Infrastructure and Applications Yehuda Lindell University Starting Grant
. , . Bar llan Advanced
Computers Arguing with People Sarit Kraus University Grant
Information-optimal machine learning Elad Eliezer Hazan | Technion Starting Grant
Scaling Up Reinforcement Learning: Structure . . .
5 Learning, Skill Acquisition, and Reward Shaping Shie Mannor Technion Starting Grant
6 Programming with Millions of Examples Eran Yahav Technion g?:ﬁf“dator
7 Rapid parsimonious modelling Alexand_er Technion Starting Grant
Bronstein
8 Mechanism Design for Data Science Hesie Technion AR UELTEE
Tennenholtz Grant
9 Programming with Big Code Eran Yahav Technion Proof of
Concept
Non-Rigid Shape Reconstruction and Deformation . . Advanced
10 Analysis Ron Kimmel Technion Grant
Hand pose and gesture analysis for next generation . . Proof of
1 device interaction Ron Kimmel Technion Concept
12 | from SPArsity to DEep learning Raja Giryes TeI_ AViV. Starting Grant
University
13 | Understanding Deep Face Recognition Lior Wolf Tel_ AV'V. Consolidator
University Grant
Reconstructing Ancient (Biblical) Israel: The Exact and . . Tel Aviv Advanced
1 Life Sciences Perspective o] PIl ek University Grant
The new flow of news : how social network sites : : .
15 | transform news organization and citizens political Shl_ra Dvir Tel_ AV'V. Starting Grant
. Gvirsman University
behavior
16 | Supervised Verification of Infinite-State Systems Sharor_1 Shoham Tel_ AV'V. Starting Grant
Buchbinder University
17 | Mob Data Sourcing Tova Milo Tel_ AV'V. Advanced
University Grant
Fast Filtering for Computer Graphics, Vision and The Hebrew .
18 Computational Sciences Raanan Fattal University Starting Grant
) : Shai Shalev- The Hebrew .
19 | Practically Relevant Theory of Deep Learning Shwartz University Starting Grant
Statlstlca_l Iear_nlng and L2 Iltera_lcy at_:qwsmon: Tc_J\_Nards e Lk | AdhEreed
20 | a neurobiological theory of assimilating novel writing Ram Frost Uni it Grant
systems niversity ran
Closing the Loop between Understanding and Effective . The Hebrew | Advanced
21 Treatment of the Basal Ganglia and their Disorders Hagai Bergman University Grant
Natural Language Programming: Turning Text into The Open .
22 Executable Code Reut Tsarfaty University Starting Grant
A Theory for Understanding, Designing, and Training Weizmann .
23 Deep Learning Systems Ohad SHAMIR Institute Starting Grant
24 | Learning to read the code of large neural populations Elad Schneidman Yr\l/siliizrt]:nn Starting Grant
Clouds and Precipitation Response to Anthropogenic Weizmann .
25 Changes in the Natural Environment llan Koren Institute Starting Grant
: ) . . Weizmann Advanced
26 | Liberating Programming David Harel Institute Grant
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Discipline Sub-Discipline [2008-2012] [2013-2017]

Number of Percentage Number of Percentage

Place

Publications of total Publications of total
Cryptology 15-20 9 1.2 10-15 38 2.4
Multi-agents 15-20 16 2 20-25 20 13
Artificial Intelligence | 25-31 466 0.9 25-30 777 1
Computer Sc. total | 25-30 805 0.9 30-35 1150 0.8
Computer vision 20-25 254 1.1 30-35 181 0.7
Machine Learning 15-20 108 13 30-35 132 0.8
Computer |IMage Processing & |, ) - . 68 12 (3035 111 0.8
Science Pattern Recognition
Neural Networks 35-40 16 0.4 30-35 56 0.6
NLP 45-50 3 0.2 30-35 23 0.7
Bioinformatics 45-50 3 0.3 30-35 18 0.8
Data Sets/ Big Data |25-30 41 0.8 40-45 87 0.3
Data Mining 30-35 18 0.6 40-45 49 04
Info. Management | 35-40 15 0.5 40-45 23 0.5
Robotics 30-35 39 0.6 35-40 31 0.4
Agricultural & Biological Sci. 10-15 29 2.1 20-25 47 1.4
Arts & Humanities 25-30 10 1 20-25 21 1.2
Medlc.lne & Blochemlstry,. 15-20 103 13 25.30 165 1
Genetics and Molecular Biology
Social Studies 20-25 28 0.9 30-35 53 0.7
Environmental Studies 20-25 14 1.1 30-35 22 0.7
Engineering 25-30 185 0.7 35-40 234 0.5
Decision Making 25-30 16 0.7 40-45 36 0.4
Physics & Planetary Studies 30-35 18 0.4 40-45 41 0.3
Economy & Business 30-35 9 0.3 45-50 18 0.5

n'vILVS NIN1 €

OECD-n 9% n71ya 0'010 N'j70  »

UIM'y nwyl 01 gnna LAl-D DINNA NY7RIYT DTMRXNNN NI7'WON gt DR |UOXRTI TR NIn 7y
AIXTM? TN NN 02097 NFTINY AXXAN 01097 N'TIN' NIYRAL D'VIVD NINSYN NINYI 7V 0'DN01N DINIA
nn'ion n1n (assignees/applicants) n'wan IX (inventors) o'x'yxnn 7w N'MR¥ANN NI7'WON 9N
NRXIND NNT N2 7w N'D01 NIM7'OD 71017 X' TTAN 7W INNLVN .0'VIVD NINDYNAN YT™M N0 7Y N11IN
NTTIA N0 g7wn TTAN .0'NT NNTR 12*T1 D0 [DIN 7Y 070NN IX D71¥2 DIV D'0IVD 'TIYN] NNYANN
NY7a) nwann 717002 NITN K77 ,NN%WNa nwain X'N 12 N DTRIMN JIRNN DY 01097 NwPa Y
N'7RWN NINRYANN NI7'WON U9XRN NIX VN9 IRMY 197 .(MIX712 27wa PCT Ik It ,nmixy
on1 7KW W NTRyn DX CMIRIYA 91X [N L,NIFTINTD NIRYANN NHAZIMNN nivynxa Al-d ninna
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2015- npuwn 2 IP5-2 01097 nwpa Ny nwainy Al-7 NNIYRN DNIRYANN 1900 DX IRNN 16 X
.2015-2010 nawa mw 751 yxinna 6%->1 NNy IT 0'0IVD NNSWN 7TIA ,I'kNN NIRTYYZ [Naw 19> .2000
niwiza 18,000-> P5-a iwain 2015 mwa .ominnn 732 0'010921 'Mavn 7ITan yXimn 219 XN ar 2ma
19 0'Rxnn 7w ' 2015-2010 nawa 0rvavdt nivpann 62% .Al-7 pniwpn 0'0109 NINdWN Y

.24(OECD, 2017) 2"nx1 nRNIp

2015-2000 nwa (071va 0'7'amn 0'vIvVSN *Twn 5) P5-a Al-7 pniwpn 0'01Vd NIYEa 190N (16 N

A

(OECD, 2017) :nijm
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N7202 niy'ain 2015-2000 nawa Al-n DINN2 VIVD? NIFTIN' NIYPA] NIVYIAN NIYZRIYD NINANN WNN

.5
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Compan Sector Stage Established N, OF
pany Y Employees
Applied Materials Israel | Semiconductors: Fabrication & Testing - 1991 1400
Technology: Testing, Integrated Control Systems Hardware, Computer Based Training (CBT)
Aspen Performance Internet: Internet Applications R&D 2003 5

Technology: Suite of interactive applications that consist of easy to use software modules designed to stimulate
the brain's ability related to reasoning, problem solving, implicit learning, spatial orientation the working, visual
and semantic memories as well as to enable an effortless and quick learning of alphabetical languages.

DoAT Media

(Everything.me) Communications: Mobile Applications R&D 2010 36

Technology: The company's algorithms combine machine learning, statistical modeling, and domain knowledge
expertise to identify specific life scenarios. Within these contexts Everything.me matches users’ needs with
specific content on their phones, as well as native and web apps.

Remarks: Ceased to Operate Q3/2015

Biosense Webmaster Life Sciences: Medical Devices R&D 1993 50

Technology: Cardiac Electrophysiology Mapping and Ablation System. The system includes an electromagnetic
micro-catheter and a locating system positioned outside the patient’s body.

Remarks: Acquired by Cordis Corp. (a Johnson & Johnson subsidiary)

IT & Enterprise Software: Design & Revenue

Cortica Development Tools Growth

2007 120

Technology: Cortica's technology, based upon the mammal cortex is utilized to build products impacting many
industries
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APPLIED MATERIALS
ISRAEL

ASPEN PERFORMANCE TECHNOLOGIES

DOAT MEDIA
2011-2015

BIOSENSE WEBSTER
CORTICA 2006-2010
EXTREME REALITY 2000-2005

DSP GROUP
ELBIT SYSTEMS

BIOCATCH
ALGOTEC SYSTEMS
EYECONIT

CELLEPATHY

CAMTEK
ELTA SYSTEMS
CARL ZEISS
ADIENCE SER
EYECUE VISION TECHNOLOGIES
CADENT
BRIGHTWAY VISION
COMIGO
BIOGAMING
AGENTVIDEO INTELLIGENCE
BEYOND VERBAL COMMUNICATION
APPLITOOLS

CELL ROX
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2015-2011-% 2010-2006 nawn |12 Input arrangement for transferring data

: No. of
Company Sector Stage Established Employees
PointGrab IT & Enterprise Software: Miscellaneous Initial 2008 40
Software Revenues

Technology: Embedding state-of-the-art computer vision into 0T devices to support powerful edge
analytics. The advanced technology underlying CogniPoint™ embedded-analytics sensors introduces an
innovative fusion of proprietary deep-learning and object-tracking algorithms optimized for low-power ARM
processors.

PrimeSense Semiconductors: Video, Image & Audio Revenue 2005 150
Growth

Technology: PrimeSense is a leader in Natural Interaction® and 3D sensing, enabling devices to “see”
environments and allowing Natural Interaction between people and devices in a simple and intuitive way
Remarks: Acquired by Apple

DoAT Media
(Everything.me)
Technology: The company's algorithms combine machine learning, statistical modeling, and domain knowledge
expertise to identify specific life scenarios. Within these contexts Everything.me matches users’ needs with
specific content on their phones, as well as native and web apps.

Communications: Mobile Applications R&D 2010 36

Remarks: Ceased to Operate Q3/2015

Inuitive Semiconductors: Memory & Storage Initial 2012 52
Revenues

Technology: The company's core technology is chips optimized for computer vision in mobile devices

Screenovate Communications: Mobile Applications Initial 2009 30
Technologies Revenues

Technology: Screenovate’s Wireless Device Virtualization (WDV) platform addresses the need to connect
devices and screens conveniently and without any compromise on quality, performance, or experience.

SAP Israel R&D Center | IT & Enterprise Software: Enterprise 1998
(Formerly Gigya) Applications

Technology: Gigya’s (now a part of SAP) Connected Consumer Management Suite enables the world’s largest
brands to understand and connect more closely with today’s mobile and socially connected consumers. Our
technology helps businesses access, consolidate and manage permission-based identity and behavior data,
while providing deep customer insights that turn data into action.

eyeSight Mobile IT & Enterprise Software: Miscellaneous Initial 2005 50
Technologies Software Revenues

Technology: eyeSight’'s Touch Free technology utilizes advanced real-time image processing and machine
vision algorithms to track the user’s hand gestures and convert them into commands

BioSense Life Sciences: Medical Devices R&D 1993 50

Technology: BioSense developed a Cardiac Electrophysiology Mapping and Ablation System
Remarks: Acquired by Cordis Corp. (a Johnson & Johnson subsidiary)

Biocatch IT & Enterprise Software: Security Initial 2011 65

Revenues

Technology: Behavioral Profiling, Invisible Biometrics, Cyber Security, Continuous Authentication, Proactive
Cognitive Profiling, Cognitive Signature.
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TN NIYRNN NIFMRIOIR NIDIYA .[AXY 7Un NY22m Nivnn N2 N7 NN DIMRIvIR NIDYN
NI2'0 DY D2 TTIMNN? 7'NNNYT [0 DNWONRN NIMI71D00 NIFINNSNNN X ,NIM'VIN-X7 NI2'202 TPoNY
.0"MIN'Y 0'YdD ,NT AIoN

NNXY NIND2 T"INN7 N721000 ,NMNIVIKD NIIDNN KD NIMRIVIK DDA 79 NI N2INN NNAT
NI90N NNAN 12D 10101 TRN X ,7212 NNXINN XIN NI YT Mok 270 .(Lang, 2017) o'wadn
[09X |1Dn .(Sage, 2018) an1-x77 02> niNNAa NN nNan 320 -n N Y 0l LNt PIY? NN
NnI7'NNNY (21ax n 7713) nivon 0y 29 -1,0'wrad1 D'NNIVIK DY 277 T¥D NN oAy 58 nn't
7Y NnNN 12) — "2k — DINNA NI7IMan Ni72amn nnx .(The Aspen Institute, 2017) 1T n29nn7 WY
TV D'MNIVIXD D7 IWATY 10T 97 (Gibbs, 2017) nimnioixk niram 24,000 nwo1? 1710 oy ntin

.(Panetta, 2017) nnana nx'm NRNwn? TV DY Ywyn N

N ,NNIRND DT DNIMRIOIR DDA YW 7'y NIRRT D770 Ndw Nntpw ana 7wl msn on
NIT? 0'7'NNn 0'991yn 01 (Aerial drones) 01oNT .0MANIVIR DdN] 71 NAITA K7 WATA? 21wn
.(Williams, 2017) nn'7wn nirmnivixa

,(D'NNIN D'VIAN) NINY TND , 20N NNPIAA NIA'0] DA NIAIYN NI70N Y¥A7 NIZID NIMIRIVIX NIDIYA
DAY 7Y Ny? niaon [0 ,qona .(Wx'7 nroian) otntwyn 0'yosnal (0'nav 0'uian) D'navn
D'TTANI DN'NIV'MY? D'PNINNN D'Y'YR IR DN 79 %un%? — DN TR 7w 00 T'onl DYWAN

.DN'MINswNn

— DY D"A171100 D'AINN-NN 19017 DT DINN 7717 N1

D'7771Un DYDY NIRIPT NINUN-X7 NIQ'20] NIMNIVIK DDA NINTRNIN DAY"N NIRAInL =
[TAIX? NN GPS ,nin¥n RTY AN 2 ,0'7710 178 DUY'N .AN7XN [D'TRON VI DY
XN

NN AT 1T IT TINY7 1T DY 1IT Wpn'? 179218 niminioikn ndwnn (Cloud robotics) jwva njpronan =
JURT'NR I NINY 220 0MYY NNR 7202 Tponyi

-DINNY? YIN1-'N72 [DIXA NIWZ NI'I'0IN-K7 N0 NITMIRIVIRD NIDIYAN 7w 72un-DINN MDA NTNY? =
.Midn NN v n

.D"YANI DUT'ON DN'DIX7 NIV 79071 DTX-1] DY TWPNY7 0221010 0T 210N D'0VIAN QY10 D'VIAN =
NN NTnY 2y-ninn

NN 2'9n7 0*722100N (MNRNIM NN DY 217'w1) D'MNNIAZR 7Y 002NN MIPNN NTNY 9w 2vn-ninn
— 0'N2N D'AINNN-NN DX DA 771D 0T DINN .0N7 TN yTnn

17'9X1 ,019 ,N1IA'T ,NINAN UAT? DIMPKXM DYy NINYY 79 NIDDYW 1900 vin'y npmy aTnY -
JQIFTINY DIWTR NIFAVIVON 'IN'TY?

VT2 0'0I9TI NINAN N'T? NRINY N TNY71 NN NTNY7 72V JANonn iy (NiMan "INt =

D'MIT DI'X NIDN NTN7 7¢ DMNMNYR NXINY AN 0NRNINN AIY'NN WYX 9NN alvnn =

AYNN NNNRY 7Y D0roonnn ,0'WTNN DAAYN .NATIEN 2AWNNN NY'ON ¢ Ip'7'on navy

D'a¥Y NINYY Y7 022100 ,(DRaxy Ndwn 7w na7imn NR onnn 1780 i) 'o1iminn
.(Hof, 2014) nniaa ni7'yvxa nirMpK'm

(Panetta, nnana N NANWNYT TV DY 2-5 TIV npmyn a1 ndnn nTn%7 AT 1107 197
.2017)
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AYNN-DTX NYXPRIVI'X :2v-DINN

NLIYD ,NNN NYPZXIVI'R DIYORAN N'NIDR7A N1 MINN 7710 MIDN-0TR NIYPZRIVIR 7¢ 2un-0inn
— 2 DMINNN-NN DX ,)2'97,771D T DINN .N1IDNN DY WWORND 720 N7

NN y¥a7 7T 77007 pawnn? dwoxn npk'm N1 7w at oinn ((NLP) nwwav asw nimn
D'7'n W NIynunn DX NWSY 7Mmin NX DaNY ,ano / nNan 7w (sentiment analysis) 'wan
V2 1'0 DT DINN .0TR-127 Niynwn 2y ')y 0'YWTh 0'U9WNI 0'7'n 77011 VoLV 7'9N71 ,0rVdWNI

.Google Assistant Ix 79X 7w "o ,(Echo) 17X [1027X2 D702 T DMITIV 1IAY N71ITa Nia'wn

2j7'Va Y2l NIRINNRD DY NRAI71000 7w 120 yim'kn axpl ,non' Nail 'n NLP 7w ninnn-nn
LN 'WUNNWUNT 'ATN AIYNNN NID N7 TANA ,DIN 722 NIMI7I00 7W NNARN ANTOATIN NXXIND
TIX'™?7'A 5.4 -7 71127 DX DINNN NN, NRYIND .M NTNY7 Nrnou v nnnn ninnennnni

. (Tractica, 2017)2025 Tv o171

0070 NIYXNKXA |II7NAN D71V D'WIIR D'YNNWN DY TWPNY ITVIAY NIDIN D)'N D'VIA0XK'Y :D'OIAVN'Y
DT'PON .ANK DTX 2'AN 'N N2 NT? ANIT [9IKA D'YNNWNY DR2AN NI 0'7'7221wnn D'UIA0K'YN
DN X ,(Accenture Interactive, 2016) ninip'? NN'wI NNDNN MINNA DN'W DNY KN DD pwn
(Molteni, 71209 0T AI712'09 719'0 7907 0T 7WN7 — YT'A NI'WYN7 DA DOOT NIX XI¥N? D'7'NNN
DV NP Wpn' y¥imnn 0TRN ,2020 TV D DTN 11072 .0T0SWNI DURIST DXVID 17'9X IX ,2017)

.(Levy, 2016) 1AIT-N2 IX -|2 DY TWUKXN D'0IQ

D9 NIYaN ,717 NM7 0721000 DMNNIATR 07701 0T DINN NAX-jATA NIYAY NINYAIL 'Y2AY VNN
DI'D NIYAWN NT 2101 NIDIN NNR-ATA NIYAY DNINT? 1IN 72V ,'WiRD NN 0'RI710 DINIX 17'9KX1
ninn .(McDuff, Kaliouby, Cohn, & Picard, 2015) ninions 7¢ [ni?'v' nx 11vn? "1 02 DNpna
(Markets and Markets, 2021 Ty o"'2IT TIX"7'n 54 VYND 7w 'Y N>WN7 Y1an7 19X 'wan 2IWNNn

.2018)

NI7'Y' NIPYPRIVI'R Y¥A7 0721000 ,'WIIN IXIN "7V DIRVIIN DN DY7RI0Y1 DTV :0RI00' DATIY
IX NAITA NIN'¥N 17'9X IX [I90INNO0N ,2AUNNN 0N A 72V Y'oInT? 071> DIRVIIRD .DTR-12 DY
. (Howarth, 2017)n1"non NiNan 11y NINR? NN'Y 7907 DI D'7'NNN N7 2100 DRVIR .ATIAN
(Markets and 2023 Ty o127 TR 17.7 79 "w% yan? 1My 0NN 0YIRIVYIIN DTV PIY

.Markets, 2018)

yT™m qIo'X7 NIrai?innu 2y-ninn

NYNINNAN ANdN NR'VIANT DRININ 'WTA DMK N1 D097 NI 2N YT 9I0'K7 NINI7ID0
yanl ,nTN7%7 0'02n NX N7 790NY NONXT 227 DA ON"NNY 220 NIdN NTAY 7Y 12717 N1 X7 .01D
D2Y"N7 DA ON"'NNY7 720 O'NONINN D'VIAN 7Y 12T7? N1 X7 .071¥7 2'20n DIY'NNI DY DPAYNNN

—72'9%7,0'7712 YT'n NINYI I0'R? NIMAI71100 7w D'MINNN-NN .0N"Y7YY

795 nx Axnnn nan XN (Internet of Things — 10T) DMaTh W VINVYI'RN :DMNATH 7@ VIVIRD
TIVE D'TAQ 212 NNI'Y ,NOTTNA NISYIN 01 D'WINYY 7V — 'DMAT 7V D'nimnn 071y DY NN
NY'N NIZ1>' N90IN VTN §I0'K DINNA NINTPNNN [11'27 Y112 N1AN 7901 KIN X, (11N 1771 NN
-0 IV 7712 227 NRIY DIFTAN NINYR .DMINKR D'¥9N DYI VNV'RN DY MIYPN NI7I3'L,YONI DXY 757
(Statista, 2020 mawa D217 I'70 8.9 -7 Nnon'NN NI NNOXYWN TWKRD NN 0wl loT

.2018)

DN'2'2N D'¥I9INI DIYNN TWXD ,0'01IAN 1Ay DIY'N 7W DY D'AI0 D'A'{? :D'VIAN 1IAY DY'N
TN 6.9) van nwni (2027 Ty 0T TR 5.7 W wiwn pIv g Dy) 2URY NIDIYA 0N
DA ON"NNY7 721 NP'VIANN DINNA NINTRNNN DX WNNY? IX 207 N X7 . (IDTechEx, 2017)(n11

.D'0IANN DDANON DA™Y DTV DIYW'NY
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NN NNYWIS DY DA NN D'NMY7 ,NYInn 01D AW NOXT 212" -Nn 2172 770 :Dwann y1n qIo'N =
[Q — DNXY D'YNNYNNN NIQY DNYD YN YyT'AN D2 12 YTAN 210 DX AN NNYORNI VTN NX
ANKX WI9'N NIYYANRA 12D ,]I1DNA-X7 [9IXA IX,?120"'97 NI'YWR NNINN NIX7YN NIYYAN] 7wn?7 (101 [91K2
TN nwnnn yTnn (721 MY NTYImnn N7y NNT0) MNIM AN'RNNN NAImMNn 7y axn "imn”
T2 DI NIRYNIN NIT721UNN DMXYNL 0R9D DT NT'RIN TIA'W NIDWNA DX X7 TWORN INITIIN
.01NVI'RN NNAN

775 nx 790 v awnn W% 2wnn W It X DIYTN 7Y TN NAIYN NNINRL0R iwni? alwnn =
D'Y'70 D'WONN .11'0'2 D'RYII ININY D'MONN 0119700 DX DAY NNKR'Y W' — 11'912 72U 01NN
Head-) o'xwn wra-axn ,0mdn Doy 0770 2021 -7 n»k1a 7107 nont'nn 0N DMEYn
D'INXN D'WXNAKI L0 YWY ,0MON D'TNAY ,'NI0IPA NIMTIR 910 7y nim'7xn ,(mounted displays
. (Gartner, 2017)177n naion '7on 0'w? nawen ('7m 504 1o ooy 2021 nwa v 1101

D'WI7Y? YN 1ma7 y'wnnt 1 1ox (CCTV) 1ro 7ayna nin¥nn 7Iv :NnIavnimn o' nidyn =

[N nw7 nann nimiwn nidma L(Global Industry Analysts, Inc., 2015) 2020 Tv o217 TR

NTN? DIX7 YTNN DX 9ION7 IN ,NAR-|NTA DWN'R NN17 T 179X NINYYAN YN yT'nl wnnwuny
.NMidN

720 NNLAN 7y-DINN

DA ON'NN7 72N [T'NYI NNON DRP'0IANI DININ WA L, NMMDKRM N1 DEARIRdL DX JIR07 N XY
NYI7 NNAINA I'N* T'NY2 NNdN NR'0IANT DININ 'Y NMMIDR7A N1 NIDIWN 7¢ YN 2N . NNVIANY
72D NINNISNA NIN'ION NIMIIVIX NIDYA 012 .YINN |2 NIXM9YI NID'PNT7 NIYAD I'N' 178D ,01N01'RN
7¢ UThNn NNRNNI NISPNANT D'DPINN NTNY7 NIY¥NANY ,NTNNI1 NAYT 120 N1AN 7907 Nn 7y DI
NISPNNYT NXY NINIDA 2'A07 NI7AI0N NIFNY7 17'9X NNMK 178D NIDWNNN 770 .[Axy Nind2a [AniD

. (DARPA, 2016)wxn NN NIYXANXA NAM'L|1DN 272 NIRXND | TYY 17807 DA "7IXI — NIWTN

— D0'7712 72"0 NNVAXR 7w D'MINNN-NN
20 NO'PNINAANYT NIMNIVIR NIDIYA NN97 NN 2V Nidn NT'N72 NI ¢ :Madn nTnY =

,0NPN DNIYYA 17NN TI91-M72 770 NI nTNY 0N2TN 7Y 01N0IRD DMATH 7Y VVI'RN =
DN 0'WILIN D'TAYNIAI DIYD 'DNAT -2 WNNWNT? [N TXD DA — ™Y A07 [N 7D 1207 IX v
JDIXD NP NOpPNNT 0T

|""¥7172-n1001aNn NIDYYN :7u-DINN

2172 770 .N177032 12X Ywnn? ,ntwyn Nt NI'YN N7y N7 it Y¥pI?a-niooian nidayn
,011Y DIAX 7W 21 190N DTR-12 *T'-7V DI'D NIYXIANN NIAY NI70n 97007 NITD' [nw on van jninn
NI'NINYT DXNNA NI'ONIVIX NI'YPROINL D'YNINI TAX 22172 0j719 7V 070190 ,N'ON' D'VIYD DN

.0n7 nnav

— D'MINN-NN 19017 [*'¥PI720-N1001AN NIDYNAN DX 197 N1

n'ninn (Monero) Nami Z-Cash ,(DIxdNK 7¥) 1'NX L1702 NNAIT NIYA0N-1097 :NIYAVN-109"7 =
NI'902" -0 NIWNN DX NIDN7 IX W' Y7 DNIMOSN *U'¥P172 100N Nd>yn 701 Ti%1-'M7a 770
212NN DNNONAN DX 7V 1Y NN NHYY KNYR-NN2A N7 |07 NYWOKR'Y 0T 178N

[NY NNIRAN NIDXNN NN yan r'¥I7an-Niooinn NidWNN 7w |NdN 770 :NI9¥AI N19NAIV97 =
YIn'y |IN27 D2 D L1770 NIdANN 7¢ N19¥NN Nin%? on'Nn? 0rarn DINNA D'NIM'S .NINN NN
AN NINTENA NI9XN NIdAYNA

™¥PI72-N1001AN NIDYNY NIXIIMD NIFANIVIX NIDIN AYyn? DI DMON DTN D'ON D'TIN *
NNTANN 112V DAMIMYAD 971 — UK [N7 NNIY NNTAN 97 ,'0NIVIX DI NI'YPZROINV NIvXaNI
[MNIvIR TN IR DNN TAIKA NI 710 0'NdN 0TIN YW 201900 L1790
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7¢ 11 190N 0N ,0X 7Y WTN 210 01N 0YNRIVIX DNTIAN DRIAX CA"NNRIVIR DATIAN DX -
D'TINN D'Y¥INY DT 1270 712 7101 220, (w2 (1R 7 NIy yxay *1D TN 071w 0'dnN 07N
.DnxYy 0'MdNN

NPNNY AN MY DT DINN-NN D [IYXRY 02N DRY QX Y iarka A9l Dfnwna NN ot
NNIYN NI'NN 1Y? NINMSN |'¥P172-N1001ANn NIdDYA D IDT? W' ,nA17Iviont nfaizid'oon
NNANI DY7RITATIR YIDWT7 W' ni?d L1770 NiDynn NINKAY DIMNNIAZRN TN n72IM NNy
D'7NYNN NNINA NZ'Myn N1an 220 ."'¥rI72n-N1001an NIDIYNI DNIYIAY 2IYNNN NID NX V'pPwn?
J'¥P172-N1001IaNn NIdYN 7w 7RYI0I9N KI7N R wnn'? nwyn? N X7 110 nyon? o1l

D'7?p'011 197 NIMAI7IDLVY D'WYWIN'Y .6

DIOND 7wn? INd> DY D'77'00I 7Y Y'OWN NNdN NR'0IANE DRININ YT NMPKR7AN NN 'ainn
[pin ,(LegalTech) vowni j71in ,(InsuranceTech) mva ,(FinTech) o905 ,(EdTech) qJi'n ,(AdTech)
nNATN IX? DAY D77'011 DWW NN NN NTIAVA NNVNY JTIVE N'91NN17'9  NIKAIYAR N NI

07" 7Y NIFARIDLVN NIYOWN

NINMAI NRIO A
yin'yi Miann Al
N'M"YYN N'¥NIVIX Al
(noa IV
NN Vv
nixwpn VI

INIX 12AN7 D"I9X DN TXDI,DI'N 12D 17 DNNY D'2'NNN D2IYA 2uD-MINN T¥D N2 7'011 75 1y
.Tya

NIX™M2AI AXIO.6.1

NIMNIVIXR NDAYNI NAXRIO

D'oIRN NIRNA" N"IT 9% .ARIDIN DINNY NIMIRIVIX NIDAYAL D'VIAN 7¢ N'ONTT NYTN NIXIY DYDY IR
pawa o'y L, (Robotics Business Review, 2015) "pmnanxi nirianTm ,nman :2015-2020
— D'"MpP'V DAI0 NYI7WN DY'RIDT D'VIAN NYOINY? NIANEN

-N70 'vIaN 07710 DN QMM X7 ,0'7IN2 'Y 91K 1790 17X 001N (071N Y'Yt 7190 DrVIN X
NIYXNXA NZN19K2 171N 7907 qRI NN AWENT 221' PRIW QWD X9NY ))) D'X9IN 1Ay 01119
"¥1'-NT VAN [12) KON YI'0Q D'NINY Y¥A7 17D1'v n'oian L((Savoie, 2015) nizna o'knNn VIAN
D71YN AN NIOND INIT'N'™M 0'97X NYITYUN N7YNn71 N1WA 0'NINM [1'7'0 YN 7uN YyXan QUK ,VITN
NI71D'YW NNRIAN-"N720 DTN NIT'YY DX 2001 X9 *T-7V 7Inn v7win ,(Intuitive Surgical, 2016)
VYNd O'NIN' Y¥A7 1721'W D'VIAN 17'9X IR, (Intuitive Surgical, 2018) nInn NN7¥NAI 71MT2 VIADY
2201 MNIVIX |91IX2 D'1'Y NYNYWA NINY YXALL|'02 NINNKRY? DATINY VIAN [122) DAYY NINDA NAY7
DXI9N D'VRNN 17799Nwn NN 0w (South China Morning Post, 2017)'wix yrro
N'NTN 7Y 002NN DA D'NINDA 21T [DINA DURIDT 075 NP 7Y NI71D' DN7 7ynin 91X
NNy wim'wn .( Seung et al., 2017) mwor 1 onxnx? N 7y ,7910Nn0 YU nnrTiEm NN
D''XI9T D'NINNA X 1'NN [DIX] DYIMI [N AWNA NO0IANN NP TN N'NIN 2I7'Wa NI'NINY NNunY
(Eickhoff et n'oizoniaip 120 (Peters, Armijo, Krause, Choudhury, & Oleynikov, 2018) n'oon
120N |12 NNIY NINDN NI7I' [NYXR 1901N' 775NWn7 QX NIfoxX Niroiann nizny Tnya .al., 2007)
VNN 7Y N'ONIVIX NODN IX NI'ON NNAITY ,ONXNN2 N71Y91 NINYIN T JIN DRIY DY'XRI9T DAXN
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I g 219'07 onx o'oin . (Hoeckelmann, Rudas, Fiorini, Kirchner, & Haidegger, 2015)
Ekso “w 17X 120 D''oian nrmix'n 017w Ny 702 DNIK WY 0'7910N0 7w DN'DI1A7 DNAaINN
nitnno oa .(ReWalk, 2018) n*sxwwn ReWalk nnan 7w 1x Bionics (Ekso Bionics, 2018)

ONPENI YIDY XN NN 1907 NIdY niroian

['ON7 O7D'W  NNnn DY 0'oRn 0Yen 9y 721907 0'onn oatina qqpy 719'o? nonn
n29NY 7713) o'ni?wn 'wian L(UCSF, 2011) nniaa nnfnal 'wiR-72y I'ma 0n'woni NISNn
(Leary, ni7'vaar nn'nna Ty 0UXID DAPNNE D'WON L NIDINN YaY7 07210100 D'ANRIVIX DI
p'ovin ,qonm .(Magdalena, 2016) n"v1o D'naal 0'7INN-'MNA2 AXT'771001 1 o ,2017)
.D"VI9N DNNIN 7Y DTN D12'A 075NN NRITA 10 17'9X IX NI7172 X7 1701 TAN-N7N NI09TND

77N NNPY 'wnn? DNMIVMY D'PNNNN D'Y'YRYI DTN NWOXR' 01T19-n70 '01IAN Q"N DN
DA DN LVI7YYI,01NVI'RN YWD T 1970 D'VIANY YANNNY 17218 D'7INN — N7 YInn DI'-DIFD N2
,017IN%7 722am 719'0 DA 907 1701 o'NA7 0Nk ooiN L(Wiercinski, 2015) o'zninn nmijpna

12N '2aNN] DNR'YD

NN NTNM71 ANION

— D"'T2I1 D1III'D 190N NXISIN DINNA MDA NT'NY 7w NI NDZ7IN NIAPNIWAYT7 niNa nvory nn'yp

A2 YT NIfnd 7y "ayn? o'wnwn nidn NTN? 79 0TI ne 0'Ta 0URIsN 07 Tin NN
D"VIPN D'2¥NI NN NI7NN NINNSNN NITN? DY710'W INI' D' DYXI9 07T NN97 Nuna
D'P'1ITA D'7TIN 1R'9NY MDA NTN7 '"MNNRYR YN ongin in'xn 7un? ,2017 -n nnaima .0
.(Stephen F. Weng, 2017) 27 ni7nn nin'o%? 12'on N7 "N

DINN DX 'RI9IN 719'02 277 DAY NNIOY D'MMPNNA DIYD INIRIO NIMTA 7¥ AWNIMn NNy
7 nmpk'm aaar7ornl (ML - Machine Learning) naipn N7 niyyxnxd awnmnn NRysn
,IRIDN NMTNN '02'NA NIPAN DTN YIN'Y 79 MIynynn NN .011Y D101 NIRI9 NIMTN
YN NN NN NRIYA 7W2 QWX N20YIM NNfyn NN AT NIKXIN NRYSY NTaIvNN yai
(Suzuki, mxy 'RioN YTNAN YN TN NWAIT VIYD TN 7TiA 7V Janon 271D N1 7apnnn
ITA NN 21T DN, 7191001 [INQXRN QY7 ¥R (12D DY DRNN' NAINA NIV NRT N7 .2017)
NYNnunn NRIY NIv'Y .NI7NN NINNSNNY7 DNIVPZ'TI'RD DIV D'I'WA |'NANY? D7D N'WIRN
22 win'w 7 o1 (Classifiers) niyp'oro77 nma v n 2 ,NdNNoON NAwnmn AMmTn
D'NINN 11202 D"PNN AWNIMNN NNRYon 27w . (Suzuki, 2017) Convolutional Neural Networks
NnitNN 7Y NI DX NINT? [1I'0 NYY1 12 N1AI7NVIRINVOAN DINN DX NNAY N1 17X AN .0'RI9N
NISONIN NNINN 7w NYNIMN NT'NY NIYXAXA 'WNAN 7Y DIMP'7T DI7nn IR (V0N N7NN 12D NDIY
(Mori, Kudo, Berzin, Liu et al., 2016) (n'21701171j7 IX N'SIj701N0V0A) NI'RKI9T NNITXND 17NN
.Misawa, & Takeda, 2017;

DPNN 7¥ 21 1901 7V 1127 NI7aIon NN NTNMY7 NIdAYA A7l NI Apnna NI oY
70,000 2y "iay7 ,7wun% ,n'7x¥n nat v 10011 1770 D'MINNA DNZINYG Y07 Nan 7 D'RI9NI DRI
2an7 N71D' 22 017N nyaw nnbxna nitn? P53 junon-Tan 0'TIxN? DNIYpPY 0vyTn 0DNKN
N72aNN 12,7 INIR TV 2¥P2 '0NT I9'Y — 17NN 7 D190 NIVIAY 1IN VIR N1 awn P53 ny
niy"on MmN NTN7 v nivon niv'w .P53 (Scott Spangler) oy a'ann niwa TNX (1270 yxinna
N7 nnd TV 1wn? nwi .(DePristo Mark & Poplin Ryan, 2017) 1 2'nn 'nina qix17 or
N72MY NNIN — 71T IR'YI0I9 DMWY 1N N ,217I101HRIDIN IZNNN DR 19Y7 MDA NTNAY NIdvn
NIMIYN NI70N 1W¥2'vw 72un-awnn piva DI NNNNA NIZITAN NINXYNNY QTN 9in nvn
JINIT NN

Vil N'MIRKR7AN N1'AN MINN WIn'Y 7¢ qon |9 NIKRIS niv7nn n2apa yiro? nnayn NN
(Roosan, Samore, Jones, Nnx AT NI'RIDY NIV7ZNN NIDAIM NIDIYA NAIVYT 21 'RIDT VTN 7117
N2 7W VTN MANND ,KAAIT? N2l ,NRIY NNIXN2 11wl 20 'KoY v LLivnat, & Clutter, 2016)
N7 wnwni (Lee & Yoon, 2017) Electronic Health Records > 1nup'7x 9182 NIXDIN IX 071N

.X

T
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NIDIYN .NNAN T2 O'R9N7 YI'0 NAIVY NIRIY NIXRTI9N NIT'2IX Y¥A7 [N DYV 0Y71TA YT '0'0d
niwiyi (Kohn et al. 2014) ( IBM 9w jlouil n>ayn 7wn?) Ni7ima nNana N 2 ,NINNION 1T AloNn
(Janakiram, Natural Language Processing (NLP) 1120 n'nipx7n N1 v naiv 0o win'y
D'2XN NINNONN [9IXY (NIXP'TID) NI'TAN YIX'] DA D, [INAXAI NN XONY Y07 [n1oni 2017)
nI'Riv nnun? Big Data n 'wm'wa aiwn Jam ownnn(Glider, 2017) 1>'0 '"axn IX D''KI9N
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NI'NINIEDAITY 07271 D'NRIVIX NNIANN Y701 INXA :D'NNIVIX ANIANN 72D DY MIYZNA NNVAX .2
D¥NX?7 NN 2V 1770 0700 DY MIYPNN NIR NDAX? NIX W', 0TIV 0'0INYK NNIPARN IX V1NVI'RNN
.D"MITT 00N NNAYNY7 '1D'0N NN

["'¥{7172 NIAI712001 NYIANN
— 0'27T 190N MIIANNN TNY? N7ITA Divnwn NIy DR D2t ¥ Nramimo
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NTW 72172 0719 .nTA7NY7 17'9X1 01017 ,N1'907 ,N'RWNYT ,joNANN VMO 7D 7w Nayn NX TYNAN
NNND VIXRNYZIL .0OI'N 12D NA'NT7 7'NNNILL,NPO0RN NIKIWIY 1197 NniXy NiIa'wn 2va nirnt? 721
Blockchain in — wTn nrrxvoaji ,(Nathaniel Popper, 2017) na' ny Tn'a XWiQ DIWUKY OR'ND
(BIiTA, 2018) npoox NnixwIwa |*'¥p172 NN 117'wa y*o? "1 o — Transport Alliance
q7x TIv D nmi ,nnnxi DAT ,Salesforce ,UPS 771> ,0%71va yvia'win nirizayn nnd 7713 nirv110aizn
.(Salama, 2018) qaux¥n7 1wj'a Y2 NNan

NINMd DTPONN D'ANIVIX D201 12 D71Y2 :D"ARIVIX MIANN "D 2 nerYpRoNnv-NpMm A
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NIYPRONL-NPM 7 NN NDIWN NIX AW DR, NIRIY DNAN -7V 17591 D200 DX .NIN'IoN
,7UN7 ,1701'y 7D — DNNIVIR DD OY 217'W2 DY IT79N' DI9NT OX ,NNIT [91IX] .NNann 72 |2
JINPRONNV-NZ'M 7W NNIT NN IY N — TY'Y7 0T MNIVIK 200 7W 122 7V '9nno oivny'
[N12Y D7U7 AWONR 1770 NIPYPROINLVN 75 IR TYN'W 211720 07190 NIX 1IN'? N710 |*'¥p172n Nown
D17yl nintnna
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X7 NI 7Y (1DO'NIE NI7YHNN NN XA NYRATAN NNNNN NN2ANNA 2700 NIXT TNy NMMYYYN
NT DINN 7Y NIMWON NIYOYN 7W D1IY D'VA'N NP0 707 .JIXYE NIN'D D'7NN7 WATIN ATh |WN DX

JMMUYYNN NYYNI0IRD 7Y

NIMNIVIXR TAYNI NI'NTYVN N'XNIVIX

NO'DN 'Y [DINA IYOUI'Y D'AINNN TNXK NIFNY7 19Y ,DIWN 1'020N 7V NI'MTYYNN ANNI0IKD DINN
Smart) "Donn 7won" nn *0201'K 770 NIFMY% 019X 0N D'VIAN .NYYYNYT NIMNIVIR NIDWNI D'0IAN
(Caggiano & Teti, 2018; Tilley na"ol naw'n ,01NLVIX ,AIWNA N7V TX7 TNyn (Factory
NNl 0'onnn 'y (Ahuett-Garza & Kurfess, 2018) on'x ©wpn'? ni7ix'w Jonathan, 2017)
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NISNYN D712 NIZITA NNANE NMMYYYN A'YNIVIX D700 DY D'AINNA A7NWNY 19X NIMNIVIXD
NID'RN 7Y NIE'D1 1IX' nNvn? np'vianl 0to*ar o' LBig Data pna%wnn pnxm NM'da n7Iyo
(“Rockwell, Fanuc and Cisco use Al to optimise production - Drives and Controls Magazine,”

2016)

DY TYEN? NI ,NTYYNI XD NIP7NN WIN'Y2 NIMNI0IR NI'VIAN NIDYA — X' D'70Na 0'oian
770 NI'RY NIdYX ,NIV7NN N7 NAIV7 NIRRT DY 0I'R v Big Data 7y qnnon7i onnx oo
1 17x (Wan et al.,, 2017; S. Wang, Zhang, Liu, Li, & Tang, 2017) 'Tnyvn "nonn 7wonn"n
0'01 7y N'1IYOoN NIwmMa NI7a%1 7y5n2 NINNXR NIdDWWN 0Y MIYpPN 0'02 7V NIu7Nn 7277 XNy
,01" DMTpn 178N MIva 0" TNy 0'oinnn (S, Wang et al., 2017) 178 nI'uaa'01'R NIYPRIVIN
N210 TITA IX X977 ,N200 Y N71Y9 QIN'Y JINIENIN'VA DI NNIY NIN'YN [11AN YX¥17 DA DYIVY
(NNt .(Bahrin, Othman, Azli, & Talib, 2016) 7y9na D*TaIVN XY DY MIYPN 077 DA 1ND ,NTIAYN
7Y MNIVIX [9IXQ NIIT?I [IVYN 220 TIAY'7 DN715' Y2 1Ix'N 1202 0N 0'0IANA WIN'Wn W qon
(Bahrin et al., 2016; Berger Strategy Consultants, 1ix'n 2w NX 'Tan% o1 7'won? nipn
,NIN'S] D2 1D WIn'w DI'D NIR¥NIN Nidwn .Blanchet, Rinn, de Thieulloy, & von Thaden, 2014)
NTIAYN TIV'N JIN DNT NN'YN Y¥a7 DN INK7IE DRIV NIX TING'7 ,0TR "2 DY TN' NiN'Yn y¥a7 nizoe
DTN NPN9 X NNVNY? 0'oRN D770 nddvan L(Bahrin et al., 2016) w7 nnaiT? ,awnimn 91X
(“Baxter Collaborative Robots for Industrial Automation na'a0n oy NY2'VPRIVI'K N71D* "2V DNl
N'¥12'701'R 217'Y IN DTX 12 DY TN NIM'YN NIyxann Nirvian ninayn i, | Rethink Robotics,” n.d.)
37AN2 0I'D 0P DAY NN 'l nn 1on L(“F&P — Personal Robotics,” n.d.) 7*7nna n'mipx'mn
DINN N7 77021 N'MYYYNN N'YNIVIRYG D'ann 9"In 'D'0N2 JInnNY DNvAlL'RPOoYN DA IND Mwnnn

.(Bahrin et al., 2016) N2 271wnn njp'VIANN

- NID'X NNVAKX '2'70N2 D'VIAN

NIXAAITA NNXR DIX'T D70N2 NID'R NNLVAXK 7Y D'YNI0IK NNVNYT DI NINNISA NS0 NI'VIAN NIdWN
AXINN NINYY NN [IN27 1IN 7Y NFTAN-NYN NYRI NIYYARA NIRTA Y¥AY N7210nY N'01IaN Ndyn N1
"DONn 7won"a nnw'w ndwn P (“Quality control - IT+Robotics,” n.d.) nrrax'nn MDD NXI
D"VIAN D'YXNIRY NIYYIN NITTA T 7Y ,NIRIY NRIDNIEDNNINN NN 7V D21 DR VI NIYYINKA
nnnn' .(“Customer Magazine FISCHERSCOPE | Fischer Technology Inc.,” n.d.) o1
'R NNVANI XA D'70N2 NI'VIANTNIMRIVIX NIV [NALL,NRIY DITENN NIDWN 217'wa D'NI7an
J'7NN2 0'MA9 DT N L (AT [IDONI XD NIV NPT, NIMNIM Nryv oy ATy D20 NYYY7 van

.(“Factories 4.0 and Beyond,” 2016) niao 1ix' qunn nyani

N1dN NT'N71 N'MYYYN N'¥NI0IN

A7NWUN7 NIMIYNYN NIFNYOK ,INXY '"M"Yynn 1*7nN2 qoxin Big Data 2 wim'y 1im ,mipnn n'nvY
(Yildirim, Birant, 7'0oj70n DINN ,XNAIT7 ,0N21 DAY [1IAN2 NATPNAN DMNYYNN N'YNI0IND DINN2
77nn1 (Yi Lu Murphey, Masrur, ZhiHang Chen, & Baifang Zhang, 2006) ao1n ,& Alpyildiz, 2018)
2,077 MawNmnn N7 wim'y 0tpnn aonn nTna . (Ambur, Schwartz, & Mavris, 2016)
(Ahuett- o»>'7nn 2ol NN X7 ,M712 YT 7Y Nooiann nnam Ny (Patterns) niman v ann
NIv7NN N7apa D'wron NPy nTMY? Nnam ,ndn nTn? v iyt .Garza & Kurfess, 2018)
(J. Wang, Ma, Zhang, 1Ix"2 0'na9 IX NNRDN 7w 'R72%7 nivann nrtnni Nivpn 11017 ,2un? nivann
NIXINN M9'WT7 NIYXNI NIDNRY YA NIFTAN )70 NRIY NIZpN 10T ,xinn axn? , Gao, & Wu, 2018)
DIY'N AN L1 DNIPA [1Inn yTnn iynannn nmn? 2y oonnon 198 .(J. Wang et al., 2018)
(Lade, Ghosh, & 19" ninam o907 N1 2y 'R¥nl NN INAN ,0Y'N2A0 D'NIN L7Y9Nn] DY
MINNN TAWI MIDNN NTNY Twnwn 'MIThn Va'Na oA .Srinivasan, 2017; J. Wang et al., 2018)
NnTN7 7w 0'oon nMwor o'win'y .(J. Wang et al., 2018)7¥ima 0'nao NIN'R2 AN ATy Y7 awnimnin
(Cabe, (Supply Chain) njzooxn MY ¢ QTM'ODIX 12D 1IXY'N 7W 09011 D'VANY7 D'YAID NIDNN
NIZOIYN NNANA NIYYIN NI'011'D NIYPWAI MDA NT'A%7 07D NIN'92 NITzAnA NinY nnan .2017)
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['"¥7 XY .(Bughin et al., 2017) napnn nTMY7 9 AT DINNA 12'Va NITOINN ,NMIDRMN NN 'ninna
NINAN NXT 79021 ,0n'"7v9n2 nadn NN 72V 0roolann 0'7> NYNUN 12D 17NN 071V NI7ITA NNAN D
(Cabe, 2017) GE ,Siemens |12

N1DN DTR NUXPKIVYI'XI N'NYYVN N'XNI0INX

NINN NIYPIVI'R NT'YA NI NI'YWN DN'R  NMYYYNN ANI0IRD D'70N7 NiNdNn NIdIYNN N0'D Dy
12'70N2 MNP N2 NNRIYIR N[N TNIYEDNENRDAN 2170w 9w D 19X .N1idn — DTR W NI
[NN91 ,NIE'S DA 1N X7 NNIYED NPA0I0OKNI [1ON NIV 211V DY 'WIIRD DIAN ,NNI0IRD

. (Gorecky, Schmitt, Loskyll, & Zuhlke, 2014) nirox?jn 1ix*n NITAYA NINSI,NIAdYIN NI'Y2

D'VNNN] YIN'Y DAL ,N{721 NIR'D NAI0YT 'ONI0IRD 1IX'N )1'70N 7¢ DVIYD Na¥n? 1IXIN NRIY 0T
niyxnxa Nimpo nn ,(Augmented Reality) nTiay nixxn L (Virtual Reality) nnim nix'xn 7w
N'A171200 |21,072X0 'WON ,0'DON 01970 [12D DT DN'WIN [IANT NNRIY NIY¥Z'79X1 D'AdNN DRID70N
TaY? Yo7 101 N nidawn L nd .(Gorecky et al., 2014) qia niyin NIyxNXA NYIE DITRS [nnY
7w '0NIVIX 1101 0'01 7V DNIYYY? DDOTI D'WATI DAIRMY 0N INIK )TN? DA DD NIV7NN N7372
7 NI7IT2 NINMD DY N'WIRD DITTIMNNN D727 021w nninno . (Gorecky et al., 2014) qixrn »D'70n
017N YT NAXN AT 77021 ,NIRINNKRD DY 17V D'AYNNY NIAYNIMAN NIDIYNY XKD VTN
(Constantinescu, Francalanza, Matarazzo, & Balkan, wnnwn% 7w ni [91xa n'ndnn nn'wn?

2014)

7 NIV NIdYN .0'01IAN NNAT NIMNIOIX NIDIYA DY NIdN DTR NIYZRIVI'R? NYTI D901 NIA'WN
(Beaupre, n.d.; wiak "2 Dy TN' TIAY71 WP 1IXY7 DN7 QOWONNN [9IXA DI'D 12D NIIDINA D'VIAN
172"y NI'VIAN NIdAYN NN9Y n'xnxn D'wyl pi Sekoranja, Basi¢, Svaco, Suligoj, & Jerbié, 2014)
(Maksymova, Matarneh, Lyashenko, & Belova, 2017; oxnina Dn'72'vonn NI 72771 71p nint’

Tasevski, Nikoli¢, & Miskovi¢, 2013)

Chatbot niyxnxa n"pnn%? 710' N'MUYYN D'¥AI0INA MDA — DTR NIYPRIVI'KA 901N YN YIN'Y
1oon Chatbots — 7 .0'vian1 naw'n, Big Data 120 1w 0'ao1 2 "annn (Fevzi Ozcekic, 2017)
NI [NN9Y7 IMIX D'D9IN WWKX ,NTN7 N71>' 21 ,MIYNI N7RY 7w N1an ,721W9Nn NN Nize 12 nnnne

.(Fevzi Ozcekic, 2017) n'7x NI'¥YPRIVI'R VINAY

ymn l]IO'N'? NIAI711001 N'NMYYN N'YYNIVIR

102N 71 10 T XI27 DIWY DIRT .DTMYYWYNN DYNI0IRYG Dfniynwn aninn 2oy Big Data n a1
[121 71X ,7*70N2 DXTIATVDIR XN )'70N2 D7W07 NIANN NIT7IR VI 7710 ,nMMrwynn n'¥nivin
NIV7NN N7272 NO'AN NN NO'Y' AWONRN 2N VTN WIN'WN .ARITANY NIYANN NI'TANIEDRARYNN 7Y
(“Industry 4.0 Challenges and Solutions for the Digital Transformation and ‘nnnn jAn* Ny
7 NIMI71150 NIY¥NKNA DI DY DIYTN] qOoXl 21 yTn . Use of Exponential Technologies,” n.d.)
.(Ahuett-Garza & Kurfess, 2018) n'7o0I DX ,NINIZ7 2 NTIAYN 'ON' X NWY7 09y 1781 10T
(Ahuett-Garza & Kurfess, nipnn nTn? 7¢ 00w omiv» 0'01d wnwh 19X qONIY 110 yTNn
X" X7 "DONN 7w9N"7 PIXN 12 YPRIVI'R DY NIRIN DX 112N 0NNY DA 1wy 10T 0 .2018)
(Shrouf, n'axwna 10N |12 DNAW 0'9011 0'VAYN DA 1D ,NIZ7N 'DIX7 DM'RNNN "DMdN" DMNIN 7Y

Ordieres, & Miragliotta, 2014)

12"0 NNLVAKRI N'NYYYN N'XNIVIX

[M2 N2"0 N9 7w NRUNN ,NMYYYNN N'X¥NI0IKY NIIYA NINdNN NIfAzo0n No'd 0y 171 Ta
NI9'PN NISX7 N7I13'N ,NIdDIWN N1AN ND'9NA DAY NIA'YWN NNV ,79'9% N NMiynwn NI nNidsin
(“Industry 4.0 7y9n2 nnynun N7'NNA 7NN NAI7ID0NN *NA0R P7NT  NI7PNA NN DIKA 7907
N>Mx 1aron nnVax .and cybersecurity Managing risk in an age of connected production,” 2017)
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7yona NIoNK 17NN YN Do 7y Ny Nt 77511 w9na nTiayvn 'uat D1 na7ivn Nk
NRXIND NI7PN 190 D'TAIVN NNVAX ,D'YIA'Y 190 1IX'D 70N NIP'Y' NTNVAX L0790 |2 INNAYNAI
(“Industry 4.0 and cybersecurity yTm 7w 2TnX NI712'1 NIdDWNN DNM' 7Y DYWL ,12M0 NIYRSN

.Managing risk in an age of connected production,” 2017)

NN 2y NRT 990121 N'MMrYyNn NdIYN1 DAY 0D 9% Nnidn NI NNy 110 NI9YN
-NIdN 7U MIYPN '70N2 NIDWYNNT DIIWA D700 DNTAN 11'W IX'DENZAN NI L, DYNI0IRD
(Jansen .n'wnin NI'RY NININA WIN'Y NNAIT 1270 NIY'AD7 TIT NIFNYT WY KIN X 'WIIRD DN .NIDN
Big Data nt 77221 72aro0 ni9pn? qiun nifn 1wy Mtwyn yTn 7w 2o |nan .& Jeschke, 2018)
yT™m NN M7 Yann yT DA nd L NIT7IXR D'YNAN 10'0d 7V vl Nk AT Niv7nn N727 vann
(“Industry 4.0 and nIMwOK 120 NID'PN 119N NA'RNN N1AN KIN QR wIT [0T 7w D'vynka "avinn
NITNY N1an NN .cybersecurity Managing risk in an age of connected production,” 2017)
VN1 NINYI NIZ'WYON DX NV IMMIDR7A N2 2D 217'Wd win'y DIYYY NIz 120 NI9'pn 11'on

.(Jansen & Jeschke, 2018) nan ni7?'vo 7y

|"'X|7I'71 NIooIAN NdAYNI N'NTYVN N'XNIVINX

N'¥NIVIND NA0NA NP'VO'AI7ZN DINNA NRAYIYA NIFY DSY |"'¥1720 N0V 7V NIooIanN NIdVN
DIIYN DN INK 2PV NIYXNAKD NPO0XKN MWW 71N Yo7 710" NRT NA17100 . N'MUYynin
D212'0 YL 'YIN'YI 'R¥NN INK Nz oM, (Hofmann & Risch, 2017) ,nxkT nwiwa n'onnwnin
VA2 NRIY NIT'7IX VIXA INT N1I711002 1NN VTN IWONNA |2 .0NWINA DI'RY 0'97N N'Mzn 0ann
NI27 D710 'y pI72Y7 nirn'? oviwyw ooon o'wim'y .(Madhwal & Panfilov, 2017) nia'ati wijpa ,'k¥n?
nmrtni (Sikorski, Haughton, & Kraft, 2017) naipn-ninn NIYpRILIR 7¢ DTNIODINA 10 T
["'¥pI72n na?idva mon qon [Nt .(Mezni, 2018) "nonin 7vonn™n N> qi7'n '@'7n 7w n'onivix
2UPY7 NNWOX NN N NI NIV MY NIRIY NI'011'D NINYPZRIVI'N VI NMWONN K'Y NTAIVa N

. (Joshi, 2017)nniwn NIN2YNN INX IR NI9'PYA
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['01707 NI'W 1990 075NN TNR 7D .0'awnnl 0'0 Y75 ,0M1'WNA O'PY] 1IY'OUNY '9D NT'AN NNIX] NINDY
NN NP'0IANT DN 'YTA NIRRT/ D12 NIfAIZI001, NN 2 D'PARNA DITIR DIN'EN NIYISNN DX

. (Greg Allen, 2017)n"ITn Nann 9% NI X N71Ta NYSWN NIV N7 NIy

W L NMMRXM N1 DAL Y DMINNN-NN DIy [N 027NN AnNd 2V TInyl D'KaN D'9'Vol
JIn0'AN TNY 2y y'own? nndn np'onN 0NN

NIMNIVIX NdAYNI [INV'A

D'YUIN'Y D'90INN DI' *TN .[INV NIMNIVIR NDWN 7W D'YWIN'WA 120 NITIR 2'NONM Ay Ny
Oy .N1INV AN NIFTION NONN NNN D*RXNIN D'NIN'SY7 Yann 751 '17an 7V 1N0IN 211 ,NT 7j7'011a 0'oon
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— "' 7NN 7120 ,2"NIR KAy non

[MY 2"NNN X ... .N"AI71200N DTN X .NIFAIZ1100 7W AN [112n0 010NN N2 ,NTA NMIVO'N N9IPNA X"
7> .NjP'VIANA ,NNRPA NOTINA D'I'W N1 Dd7 W' .Ann7nn 7w '0'0an Nyau NX Y'Y NINYN
;TR ANPA LTV ,2ANN WIN'Y7 I0WONN K7 [0 .1V |0 .[XD 12D ,NIMNIVIR-'N0 IX ,NIMNIVIX NIDWYAY

(Tucker, 2017)".0'012N2 2NN WIN'Y IXIN ,NNISO0 DY N NXT IWY* [N

nNIYN ¥ 010 1Y 2 NN nTon nnwya L(Defense Science Board) niann vy i 7w n"Im
,2A0'0 DM [IWRIN 210N "NINY NIMAIYIX DIDANR" — 2w TNl L0 RIVIX D'0IAN ,TAXR XN NIMNIIX



76

(Defense Science Board, "x101n D71ya NI7uIsw NIMNIVIN 12"'0 NIDAWYNY ON'NN WD X
2016).
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VTN QI0'R NNLVNY D'YNWN PINN-D'07W] IX D'RIVIK D'I9NT .00 YIN'WN DX XY7 NiwnY
02901 N19'PN 500 -n MNiF WK ,NNAIXR 702 ,02VW7 2" DR X' CTRIMN 710°N 17'9X1 Aj7yn  NI'OXN
7NV NNLVN Y 2N 1A% DN DA D'Ynwn Dvip 0'oian .(Zenko, 2016) pinan D'u7wWIN
(Boston nixwn nx'wa (Endeavor Robotics, 2018) omTni D' NN YT QIO ,NIXYD
-X'7 Ni771x0 ,0"n' 0'VIANA DA M win'y nwvl TV (Rogers, 2016)7nve ,Dymanics, 2018)
n'nin'® n1d1mn L (Woods Hole Oceanographic Institution, n.d.) o™ n-nn o'wiim 1727 NIYRn
I7'oX IX ,(Mizokami, 2018) niwixn-x7 ni'oo ,(Trevithick, 2017) niwixn-x7 ni77ix "xd DNy
(Petrova, This self-driving ship could be the future of military nxm nimnioix *‘2va v'w "
2008 -2 Px'wa N RN NINDIN ATl ,NTANNA 7TA DYXAXN D'0IANN 190N .warfare, 2018)
7172 19010 NN NIXAR KAy 7170 ,2025 Tvw [0 oo nirowxn . (Melendez, 2017)12,000 -7 van

.(Lockett, 2017) n"wix 0'7"nn n'viaN 7w N
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— NI9'PN 19N [AN7 IX — NID'PN Y¥A? NIZAI0N NIMNIVIX 120 NIDIYN NI'NNIVIX 120 NIdDYN
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T2 N9ON NITIRIA 7907 IX ,"NTMN NINKA INYNA 'Y 7200 ,nVIT-X7 NI N ynes?”

.(DEF CON, 2016) 'wiax yr'o "7an wn
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NdN NTNM71 IV

predictive ) ny'wo 1T'n7 D'7TIN NN NIN'D? wnwh n70' Mdn NN :ay'wo urn% n'Tin
D'7TIN 7¥ NNXR-NT NIN'OY7 wnw? 0710 npmy n1nY .(Hvistendahl, 2016) "o 'win'xi (policing
xxm ny'wo qrn (B. Wang, Zhang, Zhang, Brantingham, & Bertozzi, 2017) ny'w9 1m'nY
, (Upturn, 2016)n"2an nixIxa MNIR NIZIMan Nownn NiZ7nn 0'ymn )INn DNyl Uin'yl

9011 NIAY DWY7 NIANNN 7wl

7¥ 10'02N 1MANY NINAN NYINA N0Y7W NIDYAN 0201 D'0IAN D'VIANA ALVYA NNXRND
21 X7 ,NNX 720 TAX'Y DTN LD e 0 n0YY o v 7w ,f20-1T uian nwa vinn
2270 7V UTNN 7pwnn ITR NIYXARA IR LT NYRANN ND'AN NIYYNXRA N7 nwTh T 7Y a1wnY
112V NIYTN NMXY N0Y7¢ DT NIND7 N2 2907 NI'ANN N1IdN NT'ARY NIdWN ,NKT DY .nn7un
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(Terdiman, 02017 nIr N7 NWTN NT7W NNSY N'NIDR7A N1 nwNNWn YWD Autodesk nian
JiwTn nioimi (Parkin, 2017)0'wTn awnn '‘znwn NN97 NI71' NinTpna NiMpx'm nina .2015)
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NI7'val NN NIMK7I0 DD NINNA DMIRTI0 DY7ARD 'PNn%? DY DN D'oin .2013)

NINIYNAN DIZNA ,0MYA WNw DIZ'm7 ona 0*72a890 Nin NX nnwY Ix ,(Energy Matters, 2012)
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2y Ni'97 n'wnwn onnx 0'oN 019N .Robots Are Making Solar Power Cheaper, 2012)
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-7 aNp 717002 orTRNVOR NRY I (Warmflash, 2017) nx710 0'7ax9 71v9N Niyxnxa
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(DeepMind, n'anaxN NOMX7 NI W WTN 7TIN NNN'OY N1IdN NTNY7 NDIYNA WIN'Y NIYYNKA
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— 9701 |'7772719 2NDW 93 .NM NI van? nan

NN 7y ,N1TNN 752 0'dN DAYIN MR YT 7Y NIMIXY NIFMD TNAoN1 Ny 7D qloxN ntazimun”
727N'Y NFMTRNNN ,90102 .NFANIX "ARWYN NIXZN? NI N2I0N TN 7Y NnR-nr nivnn 7ap4
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.(Murphy, 2017) "mwnn
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.(Cyril W. Draffin, 2016) MIT 2w nranaxn natir nNNWW 270 1rMn 9% ,Ni770 ntanakn nnan oo

.20 NNVAXY 07N YR .X
.0171D'0 7N 'Y NN NIM'd A
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N'20IXN NNAN 7w 12700 NIN'VA NIX 11AN7 71D '¥P172-N1I001IAN NIDAYNL WIN'Y 1A'"0 NNLVAX
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.0"0O'VLO NP'9AYI AWNNY (NINDS TIZA) NTIAY NA'A0I NN Now 43

.D'NINAIL,NINY'RY 011N DI'0 'MN'W AWoNnl hadoop 'aa 7y N12w 01ima jonn 7w NI ve'no 4

.D12IM 7Y NIITA NIfMD TAYNN ITIAN DIYIT7 121N NNA0N 'Tan NIND TI? OP'NO 45
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(Markow, nirniynwn Ninam 190n 7y y'axn 0RIinan ‘v ninn? NIYITIN DRIY DN 7w 9o 1om
Plva nixinan nnwnnn wwd D nex W, Braganza, S., Taska, B., Hughes, D., & Miller, 2017)
JIRN N2VINY DT YT 912'Nal 21 YT 0'0a 7Y NIFPoY NIVY7NN 72177 DT'79NW D' TAIVA ITPAN! NTIAvN
NYUNTAIN WD TIY ity 0t [T-n ninna 0'op'no ‘701 wnw'? 010t ,XkNarT? ,nt a10n NIvI¥znl
10'V DINDN .[IAIX7 WINTN VTN NN 1790'W D'011'S1 D70V D'VO'7IX [13D ,0'00'7IXR7 NIFN'Y? N'IDN 7IvA
,ION7 DT'PONY YN '0TINNI VTN NIDWN 'NN9N 12'D ZIYN NIYNTA Y21 0I9NYT 'I9XW 01 TN
Ix Database Administrators nn 178 D'T'79N7 RNAIT .JAXN 7@ TN DIMWUN DX PTRN71 NDaY
D'7TIN NNAY D'722100N DDA N'OY7AR NN 2V DRI Y7 Wipa iy, d .Systems Analysts
D'T'PONN W ™ NTMiIynwn N1 NI 19x 0t wipa X (Data Scientists) yTna win'w? o'mdninn

(707 12 0720 1x1) W7 NNy

DY X ,[NIX D'NN9AN 17X 1AV NINMYR NIDINA D'YANYAND 17X 1AV DINIT DI'Arm MeATn omnyy
VTN 79 DTIRD DNIYRD DN Xnarm? 0 .N0Y A 7R DN 0'YNNYUN 0N 1Y [DINN NNT
2V NIV NIT'2IR YA wnnwnn TIva yTnan 't aiemo L,vTna 719107 NIYTN NIMIRITInN I NNonn
IN TAY' ,N'¥NIIDI'X §IOR' UNNWNN ,NIV7NN N7 NAI0YT YTNA WIN'WN WA L [IARD N7VINT AT YT
[9INQ NITN? 1721'W D'7TIN NIX' NNOAN TIYA ,0"0NI710 D'IIA7 NIRRONN NIX 1Y INIK AN, yTnn
DI D"R VTN D'RTHIN YTAN WTAY Y7 [N 7700 .DRNN X7 VTN 0'01 7V 'I9¥N NN ,DDNINN
217502 AawnNN2 N71Y9 DT 7Y Nironivik NiIXnnt o1 (Predictive) 1m'n? 0'7Tim 0,1 XN
AN Nan 7y DIwn 070N 7M1 RNy 91X DTy v 7w 0ruorax L(Prescriptive) ntuiw nrima
(“Investing in America’s data science and analytics talent,” Jon '9n7 [N NAM 17'K1 NP NN

. 2017)

,1'29N"7 D2 1D SQL-1 LINUX ; SAS [120 NnIiY NIDNI2IYNNA NN 0I7WY IWATY DINNA D70V INN
nIT7axR vixa N4 L, (Business Intelligence) n'izoy n1'a% nniwpn NIro'7ax NIt ,0'n'lon 0 T'{oN2
NI D'TYP9N] .0INNA 0N D'T'RONA Y771101'KR 770 N7 NISY YT 71011 NN NN .NIro1n's
Python-1 C++ nidn niswa yT 120 NI imTpnn Drnarm nwaTn Data Scientist 120 ,0'Tznn
Machine -1 y711 (Data Warehouse) naima jionx ,Apache Hadoop 12> nin's "1 win'yw pa nd

.(Markow, W., Braganza, S., Taska, B., Hughes, D., & Miller, 2017) Learning

Data Science n niNN2 NITIVNI DXN NIRIYNN 2"NINA NIKV'0NQIINA NNRIYA DTIAYA NN
N'MD ,NIDN ,N'UANNAI N'VO'VVO NT'7IR D'NAN D'MP'VA DMINN NI'DAMI YT DM NITpnnn
7Y "MW NP'MNXA NIRAIO 21 YT'A [IONKI D'2IN] '0'02 71N ,NUNRT 22 ,NP'ANNIATYR ,NIdA NT'N7 VTN
NNEon NZon N0 NI7RY NA¥N? NITINANA DA AN D'YIN D'0ITIVON ,NIKT TX7 .yTNN NI'v1S
71ma 2"naNa 7n 2010-2016 nnawn A (Costa & Santos, 2017) 178 niapon Naxnl yT'na win'un
NT'2282 ' TIP'MN R QUKD ,D1IM) 7Y NT7aR Dinna 0rTint7n nirdn 1oona (50% 7yn) mivnwn
Data Science and n ninna nidn 300 7un nivio 01 .(Business Analytics) n*jroy naim v
TIXN NX IN'TY NNan ,0'901 0Mpna . (Tableau, 2016) 2"naxa nniw niXvroNaIRd Analytics
qIX'7 NIN 7Y NIRV'ONQNIND QY qIN'YA 0'TAIY NIXAYT DTN NN YR 0 TA? ' YT nrMpna
. (“Preparing for the Data Science-Driven Era Cisco IT Insights,” 2015) wamin yTn 0'02 NX
Python-1 C++ 125 N11dN NISY IWKR [DIXA 1TA71 N2 ,N'0'02 NN 177D 17X NIMDINA D' TIN'70 NNaon
IVXIN ,N"DIN2 DTPNNY? NNaw o'Tay? .Machine Learning ¥ o"n7nnn NiNpyl n'0o'vLOo DA 1D
NI’ 0'xan 027w Visualization vix'a? o201 Big Data Platforms ,Data Mining 2 n'nTpnn n'oNip

. (Risdal, 2017) nrroai'22 nrrya Nno? nmn7n

Massive Open Online Courses 1 Bootcamps no>xy Ni771d ninhn 7w TiM'%7 nison nrrnysx
yTmn NT'7IX minn2 099 0'oNiZ NNTOo DY [N '0'oa YT nMapn? . Tm'™? nimn 1oona (MOOC)
NINIBL79] IN NIDINA N'O'YO0 NINANN NN O'TIN'N NN A7W7 N1 '079 YT NYIEnY 17'RI
N 7Y NOTINNI NP'UANNAN 'MINNA DTN Y w27 MOOC | Bootcamps 077 In4 |3 1nd .nim'ion
.(“Investing in America’s data science and analytics talent,” 2017) ninna ni7i0'n DX D771 YWY
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JINIIAYND N'RV'0NANIND DTN N'IDN7 DRININ 'WTN 0'0NIZ N9O0INT NYXN7 XNAIT NaXin 707
,01ININ 'WTNI IRIN D'P'YN DIRY TIN'Y 'MINNY YININ YT'N N'7n7 N'00I7Y NI Yy NRT RNAIT
Data nnait ,0'Tay DN 12 [IAIRD N7VINYT 178 0701 Win'y NIYY7? NNWOKRN DX DNNAR7 0NN X

.Driven Decision Makers and Translators

nonon TNy

nimdN - »
NINQN NI'AMN NP7 NdNA ‘0o O T

PYTHON ,JAVA ni>nn Nidwa 'o'oa yT' =

Microsoft Access — Al (NTIAVN NNI''A2 D'TPNA D'YIN'Y 7Y WATY) 707K VT NN =

.Hadoop ,MongoDB ,SQL [12> Ni1dIN NIY¥NXA 0RIN] '0'01] D'MP'VN D'YIN'YA YT =

Nj'uo'vuo  »

MIYKRD NP'00'0V00 Ol =

R nowa nidnY xian =

1901 NI R Now niy¥nxa 712 Data ‘15731 0Rima 910'8ka Nir'e'oa nirnniMm - =
.Qlikview ,Spotfire ,Tableau 112> nidIn nivynxa (Visualization) yTn naxn? xian =
JNYN-11 NR'00'VVO ,NNIRT NP'VO'VVO - NPZ'V0'VVOI DINI I7NA D'0'0] DAYIN =
:DTPNN NP'00'VVO oI =

Rnowvaniryx =

(GitHub) |"221x nonIYN NTIAy N2*207 NIdIN TN =

D'IN'7? D'7TIAI NI'ONAN L,V TN N0IN DY NITTIANN |12 N'V0'VVOA INI' D'NTPNN D'RYID =

Predictions — nirtnn n'21% o' nidpn NN =

D'onoin T »
.N'00'VVO DTN oI ™
.boj70 1IN YT NI Python, Java :aiwnna o =
.MPN nTN7al (Prediction) 1T'Na o' Tpnn 0'RWND =
.0IN) 'TON] D'YIN'YA D'TPNN O'RYND =

VTN DR 2'¥N7 N710'D XK' N2 NIR'WN D752 NN 2 D2 Y9I 77 NRINY 1787 1411720 N901 ninimn
yT'nn 0'02 7y NIv7NN N2 Yo7 nn 7y wnnwn? ninn nixn x' (Visualization) mitn oixa
M7 50%-31 N1 a1on NI 2w 0rmw? wizan 2"naxa 71 2015-2010 oawn 2 D L, nnT axmn

.(Nicolaus et al., 2016 )

DXNIXA 10'V MINN 19002 NIFn? 19X (60%-3) DINN2 D'TAIY? WIR'an W'y D 0'DIX D1IY DAgnn
(Markow, W., Braganza, .nivoxani 0'o1'on, (IT) yTnn niddyn ,0"zoyn 0'NN'YN DINN DDAl N'on!
7V MIXMAN DINN [120 0'901 DMINN D 19X NNT 0V .S., Taska, B., Hughes, D., & Miller, 2017)

.(Bughin et al., 2016) > Da yowI' ,12IN2 NNINMVN N0 AT NI'NYORN YIN'NM
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46pnInan 'wTn DINNA 0TX NI NIWAT? 'ox 112 nhao

NIYNTA "I9¥A 2700
1yTn DINNA ATIAYA
(2020 maw 2"n X) DaamMan

~34%

~33%

~23.5%
~5.5%

~2.5%
~1.5%

01N 'vTn DiNNA DNIYAN D"l'|79]'\'? NIRNAIT

D2IM1 0'01 7V NIVYNN 7277 D'wATIN 'y 7l (IT 9710) 0'oE N9 *7n1n
D"{70yI 0"012'D D'V0'"72aX NNAIT (Functional Analyst) n"'221'¥j7219 D'VO'71X
YT’ NIdIN 'NNon

NP NTIAYY? IWATY) N'POYN NN DINNA D'V0'7INRI YT W 000 72IX
D'VO'7ANN 7Y ITN ,NI'VA |NNDA1 YT'N] YIN'WN ' NN NNTenn
(o"joyini 0"011'9ON

(0mdNIMN 0 TMI NP'MNNIRYR ,NNTPNN ATY7IR YIXA) YT yTn

nNaN2 NTY7aRN NIP'Y9 70 71N ,00ima NITY2aX Y7nan

N701AT NINMA N'DN NNAoNA 1xwn n'uip'a

qI9'WY7 'WXANKD NM0TN NINNAN DINN DIT'RY? 7KW N7wnn Amon N7y DMK N1ONN 110N
nyTn 3000 -5 1T LI7K NIDAYA 17 .0INNA D'WATIN OTRN ND '02'N 11022 ,NNMY YIINdI NIXNAN
12 M2 .niaNpEn 0w mv ' 10% vn 9w 2ma N ,2027 maw Ty 17007 NIRMAN DINNA 01IM)
NIDIN 'NN9NI D'VO'7IX L2IN 'NNIM [12D ,NIXAN IN] DINNA NIFNNAIM DY D'9011 NIYIXN 72V 1w
112V 0'YATIN D'V DNIWDRN 10119 ,9012 .(2018 ,nnmy viand N0 T NINMAY NIk N'oNn)
NI712"7 D'YARN DNIYD IWATY 0DININ 'Y TAY ,NRT NNA0N] .DIIYN DYYIXZAN DY7'91N9N *7yan TNX 7D
JIN9Y QW MTPN ININ 7w v w21 "am an ,anY LBig Data oy (1'0*1 nfaiw'n — ngnn na'wnl
D721 Y'Y |IN D'NIRNAN [PINN NIN71v2 yTn nima ni7na iy aqn (Data Analysts) n'oo'7ax?
N'72WUNI NN "7V DY D'NNIM IWATY D 17D 'RIDI-KI9N DINNA 9TV 'MTX Yl Big Data 1 Al 7w
70101 NY70"A' TN NINMAN N7V N1AN OY {70Y NIN'SI XN 'NNIA .DRININ YT NINTIYA YT NRID
NNoNN DINNY WO T Big Data-2 Thirmal pxawnna [IWKR IXIN *752 N1DIN 'NN9N 0N X IWAT" D70y

(2018 ,nnmx y1nd N0 T NIXNAZ N'AIK?D N1DNN) T

INIDO-I"2N DINNA DININ 'YWTNA VT AI'7'wy7 A"naxa NIH-n nOn

'WTN DINN2 NI71' N2 ,)d 7w ,7M¥ni DIM 2V NN 0 NNnon 'RIsN-1n DInnA gnnn
1"nxa National Institute of Health n ,nxt nlaona .(Dunn & Bourne, 2017) ninna o'7o1y? n'aiman
1¥NN YT A7 IxN 2 Wwon nixny? Big Data to Knowledge (BD2K) owa non 2012 miwa ot
N0 N orn nnon L(“About BD2K | Data Science at NIH,” 2017) ninna n'zoiyn *1a
N™MPRIE AT NN T 7Y DI 'WTN YIXPNT7 DY N9'YWN NN 21700 NIN'DY NIMMYWOR NN'XD
.O"KRI9N-I"2 DYTNI DN YT A A71Y9N QIN'Y TIT'YIE 0 TIY" D'0NIFZI DY TIN'YA NIIdDN NNaon yT
mMwonn 1N 2017 nwa T ' 15-51 27 NdTIinw ominna 0w o'jzayni Nia7n axpn NIH-n
[2 'O YT'W N1AN NN ,79nni TR ,NYWYN (12D NRIY NNY9Yo'T A avn nT1ivn NIH - n e
217001 Nigmyn T2 nrdn Ny 1270 .(Dunn & Bourne, 2017) 27inn NTIAY2 0190 DA 1'D 'AINND
qI¥'Y7 NN 7V 0'9011 DNPINYG P'yn NINSI Y770 YT NRayna X 0Y7 D 112NN NY2INN ,N1™M7 NIN'D
D'TIN'Z NI"DN 11010 ;)2 NIX7 .07IMIN WA DINNA D'NNIMN DY N'0'0Q N1ANI N'W 0"'77 NINWOK
[91X2 TY'N7 [N DN2 D'UNVI'R D'ONIP 7Y ATION OFTI'X DA 1D ,DIA TIN'? NAINE 0o NI77DN

Markow, W., Braganza, S., Taska, B., Hughes, D., & Miller, 2017 'o 7v Taiyn 46
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D'YTAI DN 2YTA KNIXA 179 0N "NRWTN NImavn” 17¥91I0 N12INN 110N ,90112 .N'oN' LIYDS
MNYI N'YR INRNIM DRID 1A DMINN 7Y NIYTN NA'WN2A ,D'01IN DRIN N''NINA 'KIDI-I'AN DINNNN
XWII2 navivor NN NIH — n nono ,nnnx? .(Mobile Health) n»x7170 011902 ntvan NI
nmpna National Science Foundation (NSF) n oy n'21y® qnw'? IMaina D 'Y NXRT 77011 D11Man 'vn
(“NIH x197-1'"an pinn2a yTn N'7aR7 01N 017 NN Yo7 DI DINNA D'701V'7 DRININ 'WTNA VTN
D'ONN |'an .releases strategic plan for data science | National Institutes of Health (NIH),” 2018)
High Performance ,n'xmn'uoIx ,nz'mnMa7R NRT 77011) NIdN AT DINN2 NINWIONYT DRIWND 1D1IXY
7T NI0'YI N'0NAT ,njPoN 7712) njz'uvo'vvoal MmN NT'N7a o1y ,(Data Management-1 Computing
N7VI19 'RI9I-1"2N 7NN 0'IMan 'WwTn 27'w7 NIH n non L7755 .(Dunn & Bourne, 2017) (nmmTpnn

.(“Data Science at NIH [,” 2018) NIH 7 n'>"win n't>nn 27 -2 DXINN [9IX2

(Artificial Intelligence) n'nipx'mn n1'an ninn

D71y 90N ‘NN vipa »

INIX D*Y7WUNI 12 7701 K78 yT'AN W DINNN T191 'K ,2N '9 7V ,NMIPKRRN N2'an DINND D X7 2wn
.(Predictions) ni'tnn N7 Da Md vy 7w NN TIA'WY? DMTENA 0'702 Win'wl NMpn NIYYNKa
178 DMO0IN .OTRN NID '02'NA D' NIYAYNA DN0IN TNy 0YI9Y X1 DI DM NMMDKRMN N1'AN 'inha
[2'N D'TAIYY? NINM7IYNN NNDYAN DN ARYINDI Y¥'NN 72V DMiynwn n1ixa n71y wizanw 107 o'712imn
(Gan- wTina Ny q7x 33 107 Al N1dDNN 7Y YXIMNN MDY YN 1wy 78w, RnaiT? )0 TN NinRa
(TN Y217 9'7r 25-40-3) nmwa 7T 7x 300-500 12 yin? 7i0r nr ow a"nNa 19'R1 El Oshrit, 2018)

.(Kahn Jeremy, 2018) nniwn nnI712200 NILay 2 NTVN DNNNN Q7Y

NIpwnl ww '9 9w nrul Al nidayvn ninnonn ninann 19ona 14 9 7w nr7y 2"nka n'zn 2000 nawn
D'Ta? wipan .2015-2010 oawn 2 n'n DNEnn e 2ITan 'Y QWRD ,DINNA (12'0 [InN NIy
1on NP 7w n7Y n'7n N0 .10 en N e Aty N nmpa 17X ,2013 nawn 4.5 19 7Taa"nNa
2.3-> Wwund (Perrault, Brynjolfsson, Openai, Manager, & Legassick, 2017) 17x nwa wip'aa 5

.(Flinders, 2017) ninna n713* 7v2 Ta1y 73 712y NINMD YXINN2 NNWN

NTN72 YT 0y 0'omnn? wipaa 1we 10 '9 7w n'y nnoxa ,2017 niwa LinkedIn yxaaw apgnn o 7y
27U nEn 71700 pnn IR ' 7y .oinna ninmo ' nnwn 1600-21 (Machine Learning) napn
IX 7NN TV NTIAY ,NDINN NOTIN DINN NX 77D MidNN NTN7 DINN2 DNIYD 7Y DNY D'WIR
,NIdN NTN72 YT 1911 MDA NT'AY DINNA D'TAIYA 7W NIFAMN .NIdIvAl DRI 'oTnnl ,NXIN

.(Economic Graph Team, 2017) njiny nTn%1 N12IN ,n'ANNIAZR 37NN

NN nINN2 N'7n nnwn? 0'omainn 400 niNd7 nI'n 0MoN ,N'OIMK NNYWNN NNAN 7¢ NIdWNN '9 7V
9-10-> XIN NMWN7 yxmnn YIkD AT .(N1mMN TI'WI 217 9'T ,NAvNinn NYX17 0'NNIM) NMIRKMN
. (Gan-El Oshrit, 2018) yxinna niyviaw 3-4-> 0'Npi7w NDIN NIN'D 'T'RONT IXIYNL NIVIAY

D'NOT5nI D'V 0'0121 D'SNNWN ,DINNN DX D'7'2amn n7ivn 'an1a vk 5000-> maw' ,nidwnn oy
(Kahn ninna y1 "2y2 DN 0NR D'TTIA 097K NNWY DM 171D 071y ,]2 1D LAl 7 D'wann Dnkn
[N"2'2 NNNNA NI7WNN NA71102 [NV 7810190 N1aNN ARXIND .Jeremy, 2018; Metz Cade, 2017)
2 NIX? DNAT IR 7Y PNY Do NY'Pwni ,DINNA NIN'D TN NNEnl DYYIN DAY 01 7y

.(Gan-El Oshrit, 2018)

D'0NI7 D'TAI7N D'VITIVON 190N NIYAYN 7IT'A 7N 77121 TIDIVO (120 2"NINA NIZAIN NIXV'ONMINA
mwa 500-2n 0'VITIVON 190N 7TA ,XNAIT? 777712 NV'ONQIINA D N'NIPKRMN N1'AN 'AINN2 D'0'0]
miNN2 D'0NIZ D'TAI7N D'ITIVON 190N 11 '9 YW 2T A'n TPIV0oa . 2015 nmiwa 1000->7 2010
(Perrault et 77'x1 2010 nmawn n7n N7 190N YN 'Y UKD L1996 miw TRn ,NMPX7AN N1an
mwn 9 ' Y2 N7V NMIDKAN N1'AN 'MINNA 071Y2 0Y'YTAN 010190 190N D ,|"¥7 a1wn .al., 2017)

. (Perrault et al., 2017) 1996
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N'9'¥50 NINNNN YIIT AT DINNY NTAIVA DX [N NINYT [N X DRHAN [2'D DTN DD 1I0NNY Niaon
'0TINN ,07IN1 2YTA [12d ,0TX N> 1I0NN [N ANOoN DI 12dOY NIY79'Y0'T 190N NdINA NA7wnn
a10nn? 090 o'mia .(Hall & Pesenti, 2017) njz'00'0vuoni np'vnnnn DINNA D'NAIMI D' AYNNI NN
NI 7K TIMY NiN‘lon NI*TA2 DINNA DMWIIN D'TAVY? NINNIA NN DY NIYXNY DTAIYA DXIVI 0T

.(Flinders, 2017) (u'tjphan A1NK? N1022 DTAWY N 7wn%) NNNX

nromim 'nima vipa »

(Perrault et 11 7702 D'a¥In DI'2 A"NIXA PIYA NI D'YZIAAN ,NMMIDKRAN D122 0NN NN 13 n7ao

:al., 2017)
NYITIA NNfnn an'T
(Machine Learning) napn nTnY 1

(Deep Learning) nizmy nTn?

(Natural Language Programming) n'vao nsw Tia'y

A~ WO N

(Computer Vision) nawnimn n"'x1

27'Wal NIFMINIENIMIYN NI7ID'7 NIV NINTERAN 178 . 100 Al-n DINN2 NYATNY NIfanirnn
NI'0'02N NI'NNIMN .ITIAYW X7 YT NN (120 VT2 7190 NI712'7 NIYAII NISON NIMINIM .N1IdN NT'NY
(Hall & niTny nmpx/mM N1 N7 NIND? NFTNY N'MYND N'UANNAN N1ANN NIN'DY NNIYR TNl

.Pesenti, 2017)

N1DN NTN71 N'NIDK7A N1 D'ATER DOIRNE DTN DIMdN »

[2,0'7710 17X .01 DN NNIPDKRAN N1'AN DINNA NIYXPZANN NAYWA )IX7 D'WITIN DIfnrnnt yT'in
Classification, Regression, [12> D"NN2ANONI D"VO'VLO ,0"VANA D'RYINA NN NN
R-1 JAVA ,Python, C++[12> NiadN NISWA YT NIYva [INN9Y7 NI Nror7ax nirnirm 4’Optimization

.(Strife, 2015)

Al-D ninna 'wyn yT wIdY? 0'MIyn? 2T NINMIvuYo Nipoon 0dIoNEMI 7211 (123 NI7ITA NNAan
DINNQ O'{701YVN NI 731 N'WIXZA NINS07 NYW'A 02 1ND 0'NNSINM DY'NNA 017N 0'0NIR 0771 19K 017D
(“Education — Google Al”, “Online Artificial Intelligence Courses niaipnn nTn7 Xwina 1nimail Al -n

.| Microsoft Professional Program,” 2018)

YIN "TIN'Y?) IX IRINT NdNON 7¢ NNAon2a 0TIN'? NIMdN NIY'YN 2"NANA NI7am NIXV'0NAIIX LD 11D
nuni 01N AT 0'70mY NN Nwxim LXNArT? MIT -2 .ntnipxn N1l nidn AN Yw ominna
D'7OYN 71N DNIXR Q7YY NIMNWONNL NMMPKA N1al Mdn NTNY? 79 ominna o' nMpny
(“Professional Certificate Program in Machine Learning and Artificial Intelligence | on%w

.Programs for Professionals | MIT Professional Education,” 2018)

Naive Bayes, Gaussian Mixture Models, and Hidden Markov Models [125 ‘8wl NNt %751 47

confusion matrices, receiver-operator curves, p-values
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N'MDN7M N2 NINANN DY D'AVNN NOTINA Naid *7170n »

(“CS Atrtificial n'nipX7n 122 nINRNN DY AwNAN 'WTNA M 71701 yXin TI%100 NU'0N11INA
,NP'0IN NP7 120 DY DmINna 0rTint 9710 217onn “BIntelligence Track Program Sheet,”)
(“Stanford nraiw'n na?ral DN NURY L, NWA0 NSYW TIAY ,0U'NINANON D'7TIM ,Npn NTnY
p"onnn nimo' nmpn JIn University Undergraduate Major in Computer Science,” 2011)
NINIT NN Nintp Al—2 ninann oy B.Sc. XN 0'7'aynin 2"NRa 09011 DATER NITOINA .0 AIWNI
(“Caltech Computing 12> niaiw NIvoIM DA NIY710N ,TI9IV0 NV'ONAIKR W 17XRYT TIN'7N 1DNAL "IN
+ Mathematical Sciences | Undergraduate Major in Computer Science,” 2018) Neural
yTn n'd1a Al 'winwi (“BS CSE Specialization Options,” 2018) Neural Networks-1 Computation
minn "2 ni?wn nnnk nidn . (“Vectors | Department of Computer Science,” 2018) wion 'vianal
NnWYN? [AMIYYE NNANONI NP'0O'VLVOA D'ONIZ NIY7IDI NAToNI NP'VIANN L, NMPRMN N1ran
TIA'WI N'WAL NSV TAY NIV NIFYA [NND NNAIT NFNIPDKR7AN NN 'MINNA XN ' ,NIMNVRIN
nTavnl (Supervised and Unsupervised Machine Learning) niopn nTn71 nniv niv'y ,00i70
(“ECE 448 - Introduction T71n Mminn ¥ DIy omiv" 7y191 0'720nn N2 0'oNIR? N1i7an n'avnn
.to Artificial Intelligence,” 2018)

N'MIPK7A N1 22 NINANN DY DAYNN NOTINA VIIVPEITI oI '7170n »

.N11DN NTN22 DTRIANN 00N 'TIN'?? NIMDN DA 2"NINA NIRV'ONAINA NIVXIN NAIAN 7170107 Jwnna
“‘MS in Machine Learning - Machine Learning) Department - Carnegie Mellon nu'onanaixa
2"nNa nizamnn x'nw ,School of Computer Science - Carnegie Mellon University,” 2018)
nixian 'Tm'7n nadm Nt nton L (Nickelsburg, 2018) nrnpx'min n1'an minna nonon 'Tin'7a
Deep |10 D'Xwil D'TA71 |2 10D .NINANONA DY D'RWII MDA NTNY7 NP'00'VVO ,MIDN NTN7a
771> Big Data mwpna mpn N ,nnTpnn ngmnniiaza 0911 0T ,Reinforcement Learning
[ m> .n*Tnro'7mE y1n N L (Regression Analysis) nironan nr'7ax ,0Moni 0Y7n 0fIimn 719'0
10017 NIl DY NN97 yT'na win'y 7w nirop1o niknam 0'77pn Data Science 2 n'onig n'ann
NOW TA'Y ,WID'N 'VIIN ,N{j'AIA ,XNAIT? ,NIRT 77221 N'MDKRMN N1'AN 7¢ DMIv* [1and 0N NNl
(“MS Electives - Machine Learning Department - naidn DX NMN ' Ly mive 21 10T
2"nxa o'7amin nitomn .School of Computer Science - Carnegie Mellon University,” 2018)
NINV'0NANINA D'V ,XAAIT? LI7R N'MIDX7AN N11aN MINNA VIILVPZIT 'TINY7 P'YNNY? DA DNYONN

(Nickelsburg, 2018) jjuar'wi nu'onaaixl Carnegie Mellon ,MIT ,*7j702 , 719100

N'MRKN N1 NIV YIN'Y D'YIY QWK DN D'NAINNA 0I0RIT NITIAY 1YXIA NNNRD DY
,(Abbas, 2015) n'natx nomn ,(Gurney, 2017) nxio1 , (Adegbindin, 2017) np'oixaNtIX DAl
.(Shahsavarani, 2018) n2i7212'09n1 nown niNN2 na nd (Gloria, 2016) jInva

wm'y o1 o'wiy 01X (74%) nonn 01 D awn 072vn 1ania ondnn 6000 -> 21 7 waw Yo
TIN%7 iyn (81%) 07NN DN X ,qVIYD NTIAYN 17NN NAIPA NTN71INMIPKRM N1 70 NrzIdLa
Automated 21 7j7'va 1*2ynn D'NDNANY 170N N7YN |2 N .DNTIAYA 17X NIDN 7D 27W7 NI10171 NNT
(“A quarterly Deep Learning 7w n'7Tini Natural Language Programming ,Machine Learning

.report on developer trends in the cloud”)

NIRAI7120N 7W 1N TNT111007 IVT'W NN'Y 'WIRA IX DD TV D 10 , 21NNt NIDNN NITDM 117
2VoNnY7 D'210n I'N' AWK DN D'TAIYA IX DA DD ,D'YNNYNN 1IA'Y? DMK N1 Drinn
D'T'79N2 NIRIDN '0TINN L, (NXIDIN MINNA 7710) D'XID0 NIFNY 0'712' ,XNAIT? 17X .NN7¥N2 17X NIFARID0

.(Hall & Pesenti, 2017) 0'011'91 DI019 ,NIV'A [12D D'NN'YN DINNA DTV XYY DIYED

2 0N 717002 DRIWN 0'oNIEN YW X' vino 48
https://cs.stanford.edu/degrees/undergrad/ProgramSheets/CS_Al_1718PS.pdf
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[N NNIDR7AN N1'AN NfAI71100 NO'MdN NI DYOYINN 2N NIFMY DYIYYY DYNRIOYNN DATNN |'an
DTN 'IN'T,0"171'T'S DTN D'1'W INK ApYNI 'RI9 [INQNA ND'AN INNA0NAI NIXNAN DINN DX ['XY?
N'MTAN MINN2 NMIDK7A N1 NIYHNoNT L[NIVYWONN NIX YIIN7 Nin 7Y NIvan NINNSNN 7w 1r'ni
201 NIDYN NIAY D'YATIN NTMIDK7AN NN '02'NA 'Y YOWIN NI YWY 201N DINN .NRIDN
NITAN DY 2PYN VIXA D 121 ,N'0NI0IR DA AN7 YI'0 ,D'dN |2 MIYpPN AT 77221 NI'mnivix
[1ON7 vIr'oa 27NWn7 NMMIPKAN N1'AN NU9Y 0'01'9N D'MN'WN DINNA .NIDIAN NPTAXK? D'WAIN
NNY DINNA 027NN 7w N'YNIVIRI D'D0) NIA7NI RN (12D NIPIN K7 NI7IVD 10T ,N'W'R DXNIN '011'D

.(Rao & Verweij, 2017) Back Office-n1 ninip'7n

NIMNIVIRN NDAYNAl n'viANN DINN

o7y M50n 'mMin vip'a »

Nt 77011 NnTpnn NAI7002 WIN'Y? nNIvpn Difiirm oNTiava A%¢9% 0'vnm ol 0N 0Ty
, 0NN NN L0710 19X DFTRON .NMYYNA DY DMINNYT7 NI'YIAN NI>WN NO'YD 7wa ,nz'viaNa
(“Work in the Automation Age: Sustainable Careers Today and n'uian 7w npTnX 'waNi 0'7'yon
NN IWAT'Y N9 ,YXIN DTP0YI DUNTYYN DMINNY D'VIANN N0'DW 73) .into the Future,” 2017)
N10"22 NRNNRN DY Wi pnn. (Wollenhaupt Gary, 2014) nr ninna nirimi'n "2y 0Ty
,2016 miwa .(Owen-Hill, 2016) njp*oiaN *0T1NNd YT IWATY NNwnnn 50%-> Wik 'wijp D' ' Rxn
(“O*NET nianpn nuwn wwya 5-9%-1 71ma%7 19% Nt 19001 np'oinn 'ominn 97x 130- > 2"naxa i

.OnLine - Robotics Engineers”)

DINNA D"'0NMITAI D'7'2MN TNXD AWM NINNKD DRYA TR NNONN DINN 12'D "ARIVIXD 2270 DINN
N7W12 NRXN1 NRT NUYUNY DTAIVN 702 D wiaTn? YN .0ndNn 'vianni NIMRIInIXD Didwvnn
qI0NNN 7wWa .NIN'™NI IENAN DINNY7 DNIYE DID N2 D'YUITIN DIVIXZAN NN, N'oN' DRIYRIN
MW7 978 295 107 TV ¥1an? 715'0 ,0INN2 DNWOIN 0'TAIVY? D122 DY UXIN L MRIVIX 201 '0TInN
NN 7wn YT 97 30 > X7 2T 9'7x 280 > niy'yn 7212 120 ninan .(Ohnsman, 2017) vxinna
(Ohnsman, mw4? Y21 978 340 n nir 7w nnpwn nyxn Uber 17'R1,0inna niin' '7va 0'omnny
DIYY? (1211 ,MAIVIXD 207N DINNA D'TAIYA NIANNRD DAY A7V D70 Wi o'y gx 7y .2017)
(“Connected and Automated 1"naxa ninna Mo o'wnT nivTm 10,000 n n7yn% 2015-2016

Vehicles Skills Gap Analysis,” 2017)

nrmim 'nMima vipa »

US Occupational Information -n ' 2y nproiann 'oTinnn DI NIYAITIA NNV DrRrmn
,ND'NN ,NINIX TIAYY ,NI'OAIVIXR NI'VIAN NIDYA 7¥ DNIEN0TIN ,NdNN DINN? nNiwjp (OIN) Network
Nj'uNNNI NPINLVRIRI D'AYNN NOTIN ,NIIDA NOTIN DN AT YIXZN? D'WATIA VTN MINN 211 Mpnin

.(“O*NET OnLine - Robotics Engineers”)

(mnIoIk 200 [122) NIMNIBIRD NRANNL "NNdNN DR'VIANN" DINN "N'OXYR"N NP'vIANN MINN TX?
-107m 12'D 17X NIDOYN NIN'S 7¢ DINN2A MM DTR NID D |U¥7 21WN . YRIN [DINQ RIN QX DTpNN
7¢ D'NIN'DY N2ITA TWXRD TNI'MA L,0'K1DV1 D'OTINN TA70 0'9011 DAINN 7170'W 11201 MINAY79'N0' T
,X0IT? 70 .(Dario et al., 2011) o'nATX? y*'onn NP'0IAN VRN [120) DTX 127 Y07 D TVIMN D'VIAN
D2 IYAT D NNY 10,77 PIXY 19D TIY'onl NIXMAN 'NINNA 0TX 127 Yo7 D' TVIMN D'VIAN NIN'DY

.NI71NI01 NP'MN ,UOWN 'WIR ,0'NNINM D'R9N,0MI712'09 |12 DNINX VIXN ")

DINN2 WI'RD DIXY XNNAITY NXTE,MNIVIRD 2010 NPYYNA WATIN DTRN NRY DIYpEN DIININ 1axre |'7|'\'7
.NNONN NR'0RNAL NIMNDIVIRND NIDAYNN

(“Connected and Automated nnNNXN DAYNA D'WNT NIYTIA NN NIYXAR YXIAY 7NN 'O Y
DY NI DAIYNN 17800 0'RAN DIXPnn D'ainnn 19 ,Vehicles Skills Gap Analysis,” 2017)
.(0mMjp'wn 3 01a¥m) 2"NINA D'NNRIVIXD D'AON NYYYNT7 NRNNRD
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(“Connected and automated 1"nIX2 '"NIVIRD 20N NMYWYNY WIR'Ad 0'72m 0'yiIXpn ominn (14 n7a0
vehicles skills gap analysis,” 2017)

NIyTINN TINX |"yn DINN
D'UNTN
72'"0 NNVANI VTN 71NN

52.2% ,
(Data Management and Cyber Security)
2077 YT NIaIz150 NoTN
29.9% (Vehicle IT Design)
NI T2l 151 NOTN

11.2% (Vehicle Design and Testing)

(B.Sc.) wxa AaNIm "7ya prominnYt Y0 WIRRN Ry D ATy 19y DUYINPAN DMINDN 7D an
muni prawnn 'oTannY 1'N DI YIRAN 'YW AR 7700 ,0 17D Liro niv 3-5 nniviaw

(“Connected and Automated Vehicles Skills Gap ) 1omw 95 ,n"wyn7 W1NIa NRIWNN DIRrmn
VTN NNLVAX ,NIDINN NOTINI NIN'S DINNA NIFINIM [0 ,7W7 [MIXW Annn Nnaona Analysis,” 2017)
2AIYNN2A ND'ANYT NI NIYAT D 11D .0AWNNA NINYA 71011 7un NOTIN ,12M0 NID'PN 191 Nani
NNRNN NOTIN MINNY NNIYRZ NP NVYIN NYATA D DX LIV'9INY NNNKR NI .(user support)
NMYY NIYATH ,N'ON' D'MTRIN "IN "2%7wWa ATWYNN 7w Anirn 7w 277 iYw 190 NfNATRN NoTINNI
DINNA O'NNNAN NN '0TINA NI IX TNYA NN XNAIT7Y )0 ,NNN5NNA N*WYNNY 733 NinwnY

abah

Sw% 13 27202 XINY YIXEAN MINN 112y DIYATIA R7WUNNENITDINND DNIFINIMmN NIAxm 707

720 NNVANI YT 71N

"MNIVIND 207N NYYYNA 1210 NNVARI YTNM 71N DINN2 (TIF 1T02) D'WNT DYATPR DARN (15 n7a0
(“Connected and Automated Vehicles Skills Gap Analysis,” 2017)

DINNA D' TAIYY? WAT '0TIN ININ

avnnn 'vn

("772) nomn

DAYNN NOTIN

N7NLVPYRI YN NoTIN
yTm nidwn 71nn

>N NOTIN

D'poy 7nm
ny'o'o

nnnn NoTMN

NNVAX Linux, Unix 2 yT ,yT'n NIdDIYN N7y9n1 [110N2 [1I'011 VT2 NNIYR AT DINN? DIYATIA NIFNImMn
.Microsoft Office "1 wim'wi 0'0P'NS 7101 NI71>' ,0'aWNN NINYWN
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(Vehicle IT Design) 2>2%7 yTna ni'a71nov nomnn

(Vehicle IT Design) 2517 yTnn Nira?inno nomn Dinn2 (M1 1T702) D'wNT D'NTEX DNRN (16 n7a0
:(“Connected and automated vehicles skills gap analysis,” 2017) mnioixn 2070 N"'wyna

DINN2 D'TAIYY?7 WAT) '0TIN ININ

awnnn 'wTn

(*7'92) nomn

D'AYNN NOTIN

NZNLVRYNRI YN NoTIN
nj7'o'o
yT' nidwn 71nn

NN NOTIN

N>YN NoTN

yT'n ndwn

n'oy 7nn

nIma yvT oa md ,JAVA ,Python ,C++ 12> awnn niswa yT N |2 ,W0T AT DINNA D' TAIVY?
.Linux 2 y17 nwT Ntz ,9oma .namn Tia NIzl MATLAB

(Vehicle Design and Testing) nip*Ta yix'al 21570 NOTIN

Vehicle Design and Testing) nij*T2 yixal 2570 NOTIN DINNA (T 1T02) D'WNT D'NTPR DNIXRN (17 070
(“Connected and Automated Vehicles Skills Gap Analysis,” 2017) mnioixn 21070 n"wyna

DINNA D'TAIYY? WAT 'OTIN ININ
("772) nomn
NPINLVFINRI YN NoTIN
awnnn 'vm
D'awNNn NOTIN
NNdN NoTIN
nj7'0'o
N'OIXIN'IR NOTIN
N'¥NIVIRI NP'VIAN ,NPINVIN

nmiy" ap'onnn

.MATLAB ,Python ,Unix ,Linux ,Java ,C++ 1 awnn ni‘oni'n ,QN'D |2 ,NIYNT 0T 0INN2 D' Ta1y?

2w nmTEX AW VA ,DNNIM DA DTEANN AT Q792 DFNTYYNRN NIYATN Y77 DIk D 100
i i

NIN D2 M2"'0NI YT'AN NNVAXK MINNA YT .0 IN0RIRNAT D'AYNNRN 'MINNA DINANN DY L[IWRY IXRIN

JINT N'WYNA TRN WpIan
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v TM'7n il NI7RY onta DINNN 7W NXNINN IMINNSNNN VA DiNNA DTRA N2 J1onnn
NIMNI'79'X0T-'072M1 NTANN NT'NA7 ,NINDTYNN YIITH QWTN DINNA N2ITAY 22 DA 17D NIKV'0N2MIND
.(“Connected And automated Vehicles Skills Gap Analysis,” 2017; Silver, 2018)

nP'oRINN DINNA D'TIN'? NI"dDN

California 2 ,xnm2I77 .nnNdNN NP'VIANN DINNA D'TIAMY DNINDN NIW'YN 2"NIX2 NIRLV'ONAIIN 190N
D'MTPNA D'ONIZ ,N'0IAN 'R VIMY Dwann D'oNi nwxin (CalTech) Institute of Technology
CalTech 2 njproianNn ™0 .N'0VIAN NP'ONYI'RAL 'VIANN TYWPNA MIYPNI AIYNN NINYIY win'wa
D'WIN DY N'¥YPRIVI'ND TIAY? NNWOK DA N N'MIIVIX D713 *72¥2 — D'AdN D'VIAN DAY TPnnn
(“Caltech Computing + Mathematical Sciences | Undergraduate Major in Computer Science,”
.2018)

(Data Science) nnman 'wTn yixpn N'Mal NNTANY 'R TINRD 7Y [I0TX VPN

(“EDISON: building the data science profession | 's'kn TIN'KN DYLVN |I0*TX VP'ND NNAONA
NUYYNN DIX7 INAXNN N L1'020 7D 7V DImMan ' vixpn na% nivaTn 1N Edison Project,”)
MXIN2 D'Y'DINN DMP'Y D'RYAN X 707 .0INNN X D' TNI77 D'WATIN VTN D11 N'7Wnn 7m R
727 nan 7y 07NN NINMA MY ymim yTmn YW nninan on'sn NN apy AT upPtne Y pnnn

JIXPNAN 2D 75 DR N7700 N9rnl Ak naimn

:D1ININ 'WTN YIX7N] D'WITIN DIY D02 NYAIR NN [I0'TR VPN
(Demchenko, Belloum, & Wiktorski, 2017a) oniw .1

(Demchenko, Manieri, & Belloum, 2017) yTn 'o1x .2

(Demchenko, Belloum, & Wiktorski, 2017b) o'1m"7n nion .3

(Yuri Demchenko & Tomasz Wiktorski, 2017) n"vixjm n*7'ono .4

178 D'02'NN TNR 72 7w D7D D'RYAN XY 709

Onmyn oy

:D1ININ 'YTA DINNA ATIAYY? D'WATIN DNIYD 7Y D110 nYMAN AN NN

(n'Poy NT7aNRI YyTM NI ,NIdN NTNY ,N'00'VLVO NT'7IX NNAITD) VTN NT'2X - Data Analytics .1

,02IN1 0NN ,NI'Y?'79X NIN'DI N1DIN NOTIN NNAIT) yTn NoTn - Data Science Engineering .2
(Big Data — 2 71907 0721 ni'mwn

("To1 'Oy / 'vTn) yTMN poiy 1 'ixpmn DINNA Wixpn yT - Domain Knowledge .3
(VT 'y yT'n Imo nnaim) yT'n 71na - Data Management .4

NIMpENN NIZRY NoO¥N NNAIm) gnn Niv'w - Research Methods and Project Management .5
0P'1ND 71N1 (qONIY YTMN 0'02 7V [NIDPN NOWNI NITNIDNI

.DIYN DNIYDN AI0 7Y 'MI'YAN IR V'oIn 707

49 http://edison-project.eu/library

50 Competence: “Competence is a demonstrated ability to apply knowledge, skills and attributes for achieving
desirable results” in organizational or role context (European e-Competences Framework (e-CF) definition).
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Data Analytics »

YT DMYEN RIXNT7 NIN 7Y 021ININ NN NIFY7IR1E NIFVOMVVO NIV'YWA WIN'YY7 0'an 17X DNIWD
D'710'y 070N .01 D'AINNA NIVZNN NYARI DMIX DY70N ,NIMPENN NITRY? NNIYED Nnam nnYi
Predictive ) 1m'n? nwann niw 07D ,wTn DM MDA NTN7 DI DYy DDA Ny wngy
yTni ,Social Media 7713) nnipm nann yT™n Nimare 9io'k ni7n'  Nrroo'uvvo nirax | (Analytics
120,178 DNIYD NNA0ND LI7R D'7TIN 7W Y7101 N TI VI YT 7w NINAY 09 Tin Dy (\Mwnn
YN 7¢ NTITN NAXN N7 A9071 NOVIYA [12IRN NTIAYA NINYIN NI DR 2A7Y7 N707 NI e
N'YA0 NOY TIN'™? *701 UIN'Y 90112 .0"IIAR-1INN VTN N1 yTnn i 7w naxni (Visualization)

.Data Analytics 7w n'varna waTn? 1wy (Language Programming Natural)

supervised, unsupervised, ) NN NTNY? NN 2 wan T PR DNIWD DIWYY WATIn YT
'O NIRXIN 7w Ar'7ar (Voun yTn n'd ,NLP niv'w nirvo'vovo niv'w) y1n no (reinforced
J'MINd N

Data Science Engineering »

VT NTIRD NIYR'7oR 7w DIwe apnnY 0raIwine 010N 0721 NPV WIN'Y7 0'an 178 DNIvD
NI7I3' 7712) INAXNI INNMWY L INIMM LIDION ,VT'NA 719'02 N>'MNY7 NIMWNI NIDIYA ,D'AWNINND 07D NIN'D
,Big Data 2 win'y/7 nin11su79 19K 0MIwD DI wnw? 0'713'w 0750 2L (pny ima v 1y vy
752 NOTINT NNIYZ NISOI NI'NM .0NIY DN '0'0aN YTM W AI7'W7 NIfAI7i1du |31 2y NINIvY'79
D'D22T) D' YT NIFOID 7Y NMYI VTN NNVAN XY . NOVIYA [IAIRD NTIAYY IWAY'Y D 21wnnn

JINT NI'NNIN NNA0N DIYN

Big 7 niai711001 ,jaya Drawnn NIdAYNA YT ,NDIM NOTANI NIDIYNA NOTINT AN |2 ,Va1 WITIn VTN
.Data

Domain Knowledge »

7V 1ORN 7Y 10'YN DINNA 0NN 'WINENA YT DY DIMIN 'Y DINNNA 070 217'w D11y 19X DNIYD
D'DIXN 19 ,NNT NNI0NA .[AIX 727 N'O'¥90 NINKNINN NTIAY NIV'Y YNXR?I NIXP'79X 11X NIn
0'722 Ny 90 .(Miary vyl social media ,xnarT? ,7710) waTan yT'an 101 YT Win'wl DMIAKRD
DMANKRN 197N (JIARN M2 070N 7¢ NIT2IRI NIFZOY NITY2IX [120) NIT'2IX YIXI DNI0R'TI'R N1'NAY
nin 7y (Business Intelligence) n'jpoy n1xa *722 wim'w |3 M .JIAORN 1192 DFTAIVD DY D'0YN
D70 NIVO'N VTN WIN'Y D1 ,]IARN 7V NMYOKRN [NYOYUNI NIYD7D NIfNTINI NIROY NiNan 7y yaxnY
D'721 WIN'Y 12'N 9011 'NIyNYA [9 .NNAIM 7'907 NN 2V NINIE? DY D¥PRI0IRYT YWEN YyTNal [N
Data Driven Marketing ) o jzirwn 00NN NX 2071 NN17 N1 7y D2IMIN 'v? DNIwpn yTnal
User ) wnnwnn nrun? nwann nrypoxt (CRM) ninipn 21n1% nidayvn (Technologies

.(Experience

YT ,yTm 0'01 7y 0"poy 070N 71Nl NIFgoy NITY7IR N1an? AN |2 ,Yan Wnmn zoyn YT
JI'Poy NNunY? naIma '0'oa v nniv n'win'wal ,(Econometrics) nunnipgra

Data Management »

n'>non naModi (Data Management Plan) yTnn 71n1 2w n%7D0 n'onn NIM'97 0'van 19X oNivD
78 DNIYD DMYIM LD INd .YTNN NIATE MY qI0'K ¢ 0'02'Na yTn 71017 owann n'nl
D'9011 D'RYI1 .NNIPNI DAI0ND , 0" YTN7 TAKR NI71DYI metadata n'y' ,y T 1R NIMD0 NRIThNA
yTm Im'y XD NN RNl IMRRNN Nt L uTnn Y AT'0NTIV0 01N AT DINN NNaona
77N> yT'n nnoax 7w no'oan (data lifecycle) miaaxn yTnn 7w "nrnn 7ayn" 752 nomni Nivon

7R DMIYD NNI0NA D DA DUNIYAYA DI (IR YTRN 710N
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D"VN9 DIAN 7Y YT NIMUNI VT 7101 N1an? N ,0wan 17K DNIYDY? 0'wATIn YT oI
yTmn NNt DMan LYTNn DY 7Y NIoRotnIRE NN NIMD0 71Nl VT MY nidavn 0t
.Metadata na'x

Research Methods and Project Management  »

178 .Apnn NIV'Y 7¥ DYy D701 wIN'Y T 7Y WTN YTl DIYTR NINAM DY 0an 178 0NiwD
TY'7 0N NIMPNNAN NIZRYUNTIPNNN NIV'Y N1'NAL ONXIY VTN NN NITAIVA Y Moy TN 0970
NITNI9N 71907 IX N'DING NI 7Y YT N1'NAL GI0'K7 NIV'WN [110N NN 02 07713 17X ,90112 . [12RN
021700 NTIAY 7w 190N X7 N1 ,9700 LJIARD NTIAY NNA0N NNV NIFYA NN NI DRIY
Nt NIRIN IN NIMNAN DT LVUTNN NN LYTNRN QI0R ENNN NYRW/M0IN [11DN NRT NI'NRINA
75 7Y 0P'NON 7101 RN 7w WINENN RIO'YN DINN2 N1AN 02 WATN D Y7 ' .ANPTAI NTNI9N
[> 7V1 ,0T DINN NIYATIA DNINAIMN NNR XD R (VTN NIDN 'RYND DI 7100 ,0110'0 71n1) 1'0aqn
NTIAYN 7Y 20190 78 NIDNN ARXIN NIX? D'0R'N9 710102 '0'0 VT DA X7 W Annn NIv'wa n1any

Jnpnnn

VYT LINID'R NIDWNI VTN qI0R ,0"I0" NV IZNN NIV'WY ARWD 2,021 178 DYDY WAaTn yT'n
.D'0P'MO 71N (1R YT'NA 719107 NP0 NIMDN N2 ANl

nIrnimi 0'7 ,NIIme »

nINY 070 1120 Slominn (uana nidIni 07 YW 01V D'YIN'YA YT WATI DRININ 'WTA DINNA D'TAIYY
VT ol 71na (visualization) yTn naxn ,00IN1 '0'0d NN YT N1 VT ,'00'00O0I 07N
.D'0R'NS 71N17 DNIwpEn 07 Nin'al ni1anl Big Data 7w nimnisu'7s

,0N 17X .yTM NT'72K7 0721 NIDN NIDYW 1901 DY NND'N NWATI 'U0'VVOI '0'7IX NN ZOIVN TAIWY?
17y, m> .Excel Data Analytics, R, Python, Julia, SAS, SPSS, Knime, Orange, WEKA ,xnaIT?
nnaim Big Data niral7mva y1 wam ,qona JavaScript ,Java ,C++/C 12> 0775 nidn 72 1dnY
DI'> NIQY NIAIZIDUVY NTAIYN 7w NRTE AV NIFARIDLV WIN'Y NIYIVA 178D Tnirmal Spark 1 Hadoop
1501 DY NN NWITI DAXY DIININ '0'012 710'WY7 .NITY7IXN VIX'A7 DININ 0'01) [V vIN'Y NIVIY
NIYIY YT 79 NIMITN naxn NIz .(n'P'7n nn'wa) MongoDB ,Hive ,Oracle ,SQL, mySQL (12> 0"
.Google Charts 120 v1h0VI'RN NWN2 D'NTH 070 D2 'R .Raphael 1 Tableau (120 nidN 22wy

NM'WN NIYITI NN |2 .0T DINNA D'Z01Y7 NIYNT NIFY'R NIFDAMA 190N DA NINYR ,WIXZAN YT X7
YIN'win "9INI 'M70 YTNIN 7W INR'WN N1ANI 7907 3@ "2 nT90 N71D',071V9 qIN'Y N7 NmAipaa
XN NaI0Y 12

>2pniman 'v ninna nyxpmnn ninn. »

,7'720 .DINNA P10V 7W DY 190N NIYAIT ,0N2 WIN'YN NIFNWOKXI DY D720 7 N1annl Dinannn
N1 .01 1-3 5 N1 IARD DX 7Y MY NNTENNA NN D710 NN97 N710Y7 wNTn *Y7nmn nth o
NIYXPANN 7W NN WI7W v TanT "' |91k

.(0mim o'ma NP2 NNN) DINN2 NTIAY7 NYITIN N71D'D DN DX 1TAaNY '0'0an 17wn — '7'Nnn

NIDN NISY 12N WIN'Y N D72 NND9YZI 'RNXY [DIX2 NIAdIIN NI70N yy¥a? 221000 TV — Wi
JNIY NIYPY79XR NIN'DYT NINIDVYT79I

(24 Tmy) xixn7 [N D'AINNY ARI7N2 D'WITIN NIDNA 7 73 7w an'm nn'wn (Demchenko, Belloum, et al., 2017)5?
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Data Analytics

YUITIa YT'n 9ia

Statistical Methods for Data Analysis

Machine Learning

Data Mining

Text Data Mining

Predictive Analytics

Computational Modelling, Simulation and Optimization

Data Science
Engineering

Big Data Infrastructure and Technologies

Infrastructure and Platforms for Data Science Applications

Cloud Computing technologies for Big Data and Data
Analytics

Data and Applications Security
Big Data Systems Organization and Engineering
Data Science (Big Data) Applications Design

Information Systems (to support data driven decision
making)

Data Management

Data Management and Organization

Data Management Systems

Data Management and Enterprise Data Infrastructure
Data Governance

Big Data Storage (large scale)

Digital Libraries and Archives

Research Methods and
Project Management

Research Methods
Project Management

Domain Knowledge
(Applied to Business
Analytics)

Business Analytics Foundation

Business Analytics Organization and Enterprise
Management

(Demchenko, Manieri, et al., 2017) Wpna 18 "y X1 YT 'O12 YW DMINNN NN VD1 NANNY 3

(Demchenko, Manieri, et al., 2017) 001 7y




153

Q'TIM'™70 NN AT TV »

DY YT '912 NYNnun? NI'0INYY NIYANY DTN NIFdN N7 NIXNN IWAIA [I0MTR UP'NS NNAoNa
n'1v'nI (Learning Outcomes) NT'N7n '0izn NIFIXIN NIRXINT NIoN" NN NI¥7nnn .7'v7 10119 195
DTN NITomn) y¥'nl (N"WYNN) wipan Y 2 2799 ' M 0N DTN D'YATIN

.0'N9 IYANRY '93 NIV NIFINANNN 112V D'R¥NNN 'Y 12X 707 .(DoaTiooni

no>wn ,(Usage) win'w ,(Familiarity) nnotn :nwaT nimim nimaY apizna *°orman nmnk @y 54 :19 nhao

(Assessment)

DY ninIm NN
nva M
Familiarity
8
= Usage
a
c
<
g Assessment
)
Q o Familiarity
c £
= c Usage
0 c
g
S uw Assessment
= Familiarity
£
o
£ 9 Usage
Qs
g
s Assessment
= .
.2 5 Familiarity
oS5 e
c¥L oo
Q8o Usage
23
o &
= = Assessment
Familiarity
L
cODOung
TS0 3 Usage
Exg T
8 =N
S oo Assessment

hatyhikai's

Choose appropriate existing analytical method and operate existing tools for
specified data analysis. Present data in the required form.

Develop data analysis application for specific data sets and tasks or processes.
Identify necessary methods and use them in combination if necessary. Identify
relations and provide consistent reports and visualizations.

Create formal model for the specific organizational tasks and processes and use it
to discover hidden relations, propose optimization and improvements. Develop
new models and methods if necessary. Recommend and influence organizational
improvement based on continuous data analysis.

Identify and operate instruments and applications for data collection, analysis and
management

Model problems and develop new instruments and applications for data collection,
analysis and management following established engineering principles.

Evaluate instruments and applications to optimize data collection, analysis and
management.

Execute data strategy in a form of Data Management Plan and illustrate how
available software can help to promote data quality and accessibility.

Develop components of data strategy and methods that improve quality,
accessibility and publications of data.

Create Data Management Plan aligned with the organizational needs, evaluate
privacy and ethical issues.

Match elements of scientific or similar method and identify appropriate actions for
organizational strategy to create new capabilities.

Apply scientific or similar method and develop action plans to translate
organizational strategies to create new capabilities.

Evaluate methodologies to optimize the development of organizational objectives.

Match elements of a mathematical framework to a given business problem and
operate data support services for other organizational roles

Model business problems into an abstract mathematical framework and identify
critical points which influence development of organizational objectives

Evaluate various methods to predict which method can optimize solving business
problems and recommend strategies that optimize the development of
organizational objectives
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Data Science Group
Manager

Manager Analytics Dept.
Data Science
Infrastructure Manager
Big Data Infrastructure
Manager

Research
Infrastructure Manager
Research Infrastructure
Data Storage Facilities
Manager

Data Scientist58

Data Science
Researchers8

Data Science Architect
Systems Architect
Application Architect
Data Science
Application
Programmer / Engineer

'2'91M90 NN

Proposes, plans and manages functional and technical
evolutions of the data science operations within the
relevant domain (technical, research, business).
Proposes plans and manages functional and technical
evolutions of the big data infrastructure within the
relevant domain (technical, research, business)

Proposes plans and manages functional and technical
evolutions of the research infrastructure within the
relevant scientific domain

Data scientists find and interpret rich data sources,
manage large amounts of data, merge data sources,
ensure consistency of data-sets, and create
visualizations to aid in understanding data. Build
mathematical models, present and communicate data
insights and findings to specialists and scientists, and
recommend ways to apply the data.

Data Science Researcher applies scientific discovery
research/process, including hypothesis and hypothesis
testing, to obtain actionable knowledge related to
scientific problem, business process, or reveal hidden
relations between multiple processes.

Designs and maintains the architecture of Data
Science applications and facilities. Creates relevant
data models and processes workflows
Designs/develops/codes large data (science) analytics
applications to support scientific or enterprise/business
processes

nrrnnin
nnpy

Data
Management

Data
Management
Data
Engineering
Data
Management
Data
Engineering

Data
Analytics
Research
Methods

Research
Methods

Data
Engineering

Data Science
Engineering
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Data Analyst Analyses large variety of data to extract information Data
about system, service or organization performance and Analytics
present them in usable/actionable form

Business Analyst Analyses large variety of data Information System for Data
improving business performance Analytics

Domain
Knowledge

Data Stewards Plans, implements and manages (research) data input, Data
storage, search, presentation; creates data model for Management
domain specific data; support and advice domain
scientists/ researchers. Creates data model for domain

(—‘3 specific data, support and advice domain
= scientists/researchers during the whole research cycle
B and data management lifecycle
.;1’)_9 Digital data curator Finds, selects, organizes, shares (exhibits) digital data  Data
o collections, maintains their integrity, up-to date status Management
o and freshness.
2 Data Librarians Data librarians perform or support one or more of the Data
5 followings: acquisition (collection development), Management
S organization (cataloguing and metadata), and the
T implementation of appropriate user services. Data
% librarians apply traditional librarianship principles and
a practices to data management, including data citation,
digital object identifiers (DOIs), ethics and metadata.

Data Archivists Maintain historically significant collections of datasets, Data
documents and records, other electronic data, and Management
seek out new items for archiving

Large scale (cloud) Designs/develops/codes large scale data bases and Data

2 1 database designer their use in domain/subject specific applications Management

T g according to the customer needs Data

& S 2 Engineering

8 T $ Large scale (cloud) Designs and implements, or monitors and maintains Data

% z "é database administrator large scale cloud databases Management

Q 0Q Scientific database Designs and implements, or monitors and maintains Data
administrator large scale scientific databases Management

m Big Data facilities Manages daily operation of facilities, resources, and Data

5o Operator responds to customer requests. Includes all operations Management

g s2 related to data management and data lifecycle

20 -g Large scale (cloud) Manages daily operation of cloud storage, including Data

@ $ 'S datastorage operator related to data lifecycle, and responds to requests from Management

EE5 storage users

o 2 |q_’ Scientific database Manages daily operation of scientific databases, Data

8 w operator including related to data lifecycle, and responds to Management

requests from database users

Data Entry Worker Enter data into data management systems directly Data

- ST reading them from source, documents or obtained from Management

S8 people/users o

© E > Enter data from disconnected sensors or doing direct

TS E. counting or reading

OEuw User Support Data Provides support to users to entry their data into Data
Services governmental service and user facing applications Management
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https://innovationisrael.org.il/program/2728
http://www.pmo.gov.il/Secretary/GovDecisions/2017/Pages/des2316.aspx
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-leit-ict_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-leit-nmp_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-leit-nmp_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-leit-space_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-focus_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-food_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-food_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-health_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/other/wp/jtis/h2020-wp16-er-sesar-ju_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-climate_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-security_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-security_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-energy_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-transport_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/other/wp/jtis/h2020-wp17-shift2rail_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/other/wp/jtis/h2020-wp1617-cleansky_en.pdf
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-fet_en.pdf

185

N"DNN NNVN
YD oM 7710, MaARN NYANIMR .

NNON NIANNI 'ANIVIX 1017 010 TN Nnpn =

DTN |'2 D719 'DIN'Y D1 ,'INN 21 MINN A 'MTPR 9" Nw DITp =

NIYTN N7Y90 NIV'WI NIARIDL 7Y "0ro17U9" yiI7N '0P'NSI NVY "0 DIT'R? ®
NNON NMIANN 'MN'Y N N7Y90 L0 DDINDN DMIVZNN DFTYXN WA =
MmN 9" N nITp .

197 ,2021-2017 pnawa n"w ['7n 238 7w 02 2NN nXpI' NNdN NNIANNY NIK7N NRONN Iy
NMINID NIYIN 7¢ 272990 DINNA AYYYNNE 070700 Twn Q'¥pnn mva @ |17 5 :aran npiznn
[1DN7 DTV 2PN NIV [ 1'7'1 5 ,N7UNNn URY TIWN 2'¥pnn NIYa  |1'7'M S ,ni7150 nnwTny

.MIANNA TWN 2PN @ [1'7'n 163 |1 NNt N'20wWn? nxvind aiypni

JI7NR 2N NNDNENMRIVIR NNIANNYT? 7KW [IWRY 0710 ™ 12N 2017 Nalopixa

201 222 NINdN NIdYN 7w DMI0M WTNN QNXKA JNY7 NIFIDX 071Vl YIRNN NI7am nnan nnwy
,NEXAR MOBILEYE, GENERAL ,ARGUS n"i01 nI'n 17NNy NRIYXIN NNANN |2 .0"NRI0IN
INNOVIZ-1 MOTORS, VALERANN

NIR"MAN TYYUN »

INIDY 3j7NN2 NN - NN Py

NINMIN TIYN 7¢ 'WRIN [VTAN NDWY 79VN YR 'RID-IANI 'RIDN I7NNN DX DT771 JInN7 nnuna
. NINYNYN NIA70n1 NIRdNW P07 pnn D7avn

yInn 0T'n N1aona Big Data 2'gnnY nivy¥n nwan xiig 71ig

TaY7 NN N1 K7 MINNK7 TVW D1IM1 N7 NNWOKN 7Ny 1IN - Big Data ninnn nimTpnn nirazinnu
;207 AWNNL WIN'WA K78 07172 DNARA NINY IR/ DWYIND I9'WA 71 AT 'R 2AWNN NIYYNRA
751 DIYMN M L 217 LIRTL,NIMT L'YUOIN VOV 12D N1AM I1'RY YT TIAY NMYONAN 'Midn nTnY' Mg
DN DYIN] 'YAPN] DA NIFPIN NR'YN NNWORN NIYTNN TIA'WA NIV'W .01NVIRN MY |'AT YN
NIXNAN TN 0T L(PNY 1M1 7NN NIMYN) YInn DTN NN20N2 .Navin N1'K N'V0*VLVO NIFNAIN
19121 NIXAN NDWNY Y07 NNuNa 7'v7 NINRINNAN NI'A71I002 D1IINI NN DR L9I0'R W 170N

212Y? N7VIM DRIMINA 2'9N7 DRIY NN

DIXVN 7X'¥I0I190 WIN'AY7 NIXNAN DINN MYy nann 770 N1 Twnn T 2y 12N nnnisuon
D'0I9T? DXNNA D'MIWTN 719'0 270N MY T 7V IRWN 2, NIXNAN NDWA JID'WYT DN [INVN
. DI'N TV DNINT? N1 A K7W YT Dimani

"anKX 'TMON" NNaona 0'OX-BIXVOY NAID NIXMAN TN

DN 0"70"rT 070 '00IAN DMYTN NIRINND DIY™7 2171100 NINANE DT U9NA NIXNAN Twn
NI"you, Nnun: Niva witwn nnx? nnnns o'vynw Digital Healthcare-n ninna 78w niknan
01791 NN7X¥N .N1TAN 7Y X' |IN'N2 V17D YXA7 DT NIN'RNNA INXNMY NIYXD .[IM TN 0NIYI NIYRI9N

INM2N NDYNI NoM97 a7 a7y

NN 'N72 Y101 N1AIm YT 7w TR 7101 ,910'K7 DN 1Ay 751N NIXNAN Twn 001 2015 -2
JINM2N Twn 11y Big Data nira?inoua


https://www.health.gov.il/Subjects/research/Documents/BI_timna.pdf
https://www.health.gov.il/Services/Tenders/prob_tenders/Pages/default.aspx
http://www.health.gov.il/Services/Tenders/prob_tenders/Pages/obesity.aspx
http://www.health.gov.il/Services/Tenders/prob_tenders/Pages/medical_mistakes.aspx
http://www.health.gov.il/Services/Tenders/prob_tenders/Pages/medical_mistakes.aspx
http://www.health.gov.il/Services/Tenders/prob_tenders/Pages/ER.aspx
https://www.health.gov.il/Services/Tenders/Documents/com10_2015.pdf
https://www.health.gov.il/Services/Tenders/Documents/com10_2015.pdf
https://www.health.gov.il/Services/Tenders/Documents/com10_2015.pdf
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https://www.health.gov.il/NewsAndEvents/SpokemanMesseges/Pages/25032018_2.aspx
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