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No. A2l 719i= CHEZ 2t S35
evaluate, learn, model, . System and methods for automated interactive learning
22{AH interact, knowledge, g hods f . d i .
01 student, object, data, Systems and methods for assessing and improving

record. custom student competencies

operate, generate, « Computer-controlled precision education and training

=2{AE analysis, data, database, «System and method for determining competency

02 process, skill, result, deficiencies and matching between particular projects
plural, match and available workers or candidates
tag, location, data, rf, Method, apparatus, and computer program product for
ERIPN=Y determine, sensor, tag and individual correlation
03 individual, participate, . Systems and methods for activity determination based
player, blink on human frame
evaluate, program, + Learning support device and learning support method
22AH  value, learn, project, - Predictive score providing device, predictive score
04 decide, data, control, providing method, and predictive score providing
step, material program
signal, interfere, filter, + Journal manuscript submission decision support method
S2AH decide, compost, and system
05 component, text, model, . Multiple  antenna  interference  rejection  in
embodiment, threshold jira-\videband real time locating systems
student, knowledge, Dynamic knowledge level adaptation of e-learning
22{AH  model, assist, virtual, ~ datagraph structures
06 level, data, train, - System and method for context and sequence aware
context, infer recommendation
« Method for teaching coding by using augmented

skill, control, project,

22{AE posit, robot, determine,  reality
07 step, profilg, plural, . Education support system and education support
acquire method
+ User-adaptive test program, apparatus, and method for
learn, program, material, selecting model of problem group according to
S AE i . .
2e1H determine, model, comprehension degree probability
08 degree, test, learner,
processor, conduit + Educational material provision system, educational
material provision method, and program
prospect, learn, module, . Recruiting and admission system
application, school, . .
= AH bp + System and method for recommending business schools
09 recommend, data,

based on assessing profiles of applicants and business
schools

business, Dataset,
institute
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AutoML EF4

® AutoMLE 7|AIEE(Machine learning), El2{Y(Deep learning) € Qla3X|s & D& Jjgo| Test
Cleh HES AtEsloto] 2|4 42 RES 7Ysts, dF U3As2 Rees A3R|s &34
Mk AE A S
A g o HYy HE AH S
. (K 4 19 OF 3 FROIAM ¢HmR
(M) 20184 _1ﬂ 8,8008F Z2| [ZOojM AHE . AUTOML B2 HOP= OEAA AEpEQ! O Zow
437%=2 M5 20249 169 5,2008F =2 L =
IT CHZ|RHoll ofall &2 IHeels M|
THeE g2 Mg
CZ2L 22 T CH7|Y 2AeZ AutoMLO| CHsH EX
- (2U) 2018 129 3,0002t ¥ FROIM ST jHOq; 15 g =4 o =
27%2 NS0 519 7,0008 & pE2 Mz H | T T TF
4 3 = %
YR FEZ 325 IIIHEH(19.12) S QB3R5 | - IS 8% AutoML Z|E JHM Y A 2HEF)
A SHE Qo Z4F FH AYS Ldstots =AM fe AR =
AHojle]l 28 5 88 Y SHESER XYy @ | - AutoMLe| EE8HE =0|1 J|E SHAHE 2=se
l3As 7|2 AT 45t Aoper Te
sidl Z2|0]0]* HMI|=
- (3fi’l) DataRobot, H20.ai, Google, Amazon, | «HO|E 2| L T|X AZL|N{Y 2}=5}
Microsoft - 2|4 Sto|mIetole L LAY OFF|Elx| EMH (HPO,
- (CH71R) dlolH, 71712, AH4SDS, LG CNS NAS 5)
< (B47|¢) 2IMlotolEl, ofojoto|T, ojfojHZEY - D9 S 9 I 2155}

+HENA o HEAZ

2479 TlaoNg

> BUZTS FMET| AME A Hwo| TRSIIo) SAset 2 JIYoIM MBS HEH 48
Ez0| 25

» 28 MHATIORE MMM 2% JHsA EEJ} BIHSEI0l A omet R0 R

> 247|924 GlojE A BAEE sl 39 B2ARC AZat P2 Y GlolE e N

A Zapor

> ojlad 2MAZ, ANTE S Al JIZAT BB U MEPH PES Slal, BF Al YHIA S8
ZAo= olmel, Jl&ZUY, THEA, AELEY Y S2 s WL

> ZZSHM O SW IPRS S ABAS DAY B Hop et BY FEE S8 ATAS
M2 o2 %4 Be
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(1) el

() AutoML2 7|A&+&(Machine learning), E2{d(Deep learning) S Q23X |s oH &
=

ol Losh CiYsh BHS ASHH0 2 M50 RUS s, UY 9B

() Glolef &7, clolg dx2|, coje] £ met, Coje £4 AL o{~ (TR
z Zaels e, ofo|M Ifefolef z[Heh, 29 Bt S JIE 7A€

=] 1
Ng=s Asstote 72 74

=2
Rl
r
L2

I

- JlZ0| AUBAS AW} wEEo2 sustc IS, Uoid 5 LU Y g Ags
Alsstero2 M, siig CojE{et 2E0| st dE Z|A0| gl= H-HZII: Q3As EEES
=0z A2 52 &

[ 2AF 7I7IstS(AutoML) Al2E ]
.. Hyper- Neural
Trg'nt'”g : Feature Paramter Architecture
a nghe=g Optimization Search
AutoML
f N
Test _—
Data Model Prediction
\ J

* 224 A 7ASKS(AUTOML) 7le S, St=uAteLlei+a(2019)
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) (P}2|AtE) AutoML £2M9o| FHMICR2E 01225
o9, HE 242 7|g, 22 ZE 58 B

ofe| HoJg], 2& Yile|F Atsst

Ho

= (UMY Ol U Eold S Al 20| J& TS s CiofE, 2Y S 2D2IE U
7| perE YTRIZY ASE B JlZ, OllY U PO BB AMS AT YB A2
7%, DiAIRlY JjeolM AU BIETIR| Egets S2tRC BUE S8 EE

- AutoMLO|l S8tEl YM2AZI OjAlzld U gy TO|T2Rl A58 7|20 SHRe|0foF 3

. (HYHY) B8, 9B, YA, 2019, AZY, DS, ASFY S ABAS0| YBY 4 Us W
201 E3

- DiARlY U HeldS BRA0] MHIAS ABAD Y= IS, AutoML 224 20| IHsE

R AUTOML A

ClolE 2ts @A, HIOIE Ak
dz2|, Hlol8 T ARLOD, =&, A=, LA, 20, A=

XEi 7 2~ Hagd 5HA = =
S falahlagen;ﬁi = Aget g2 el 5Ho|m 7~f°z°” s U34s €8 TT‘OF
=2CT—= NS S I[|-E_|-|:I|E-| Zl&‘!gl', E% ]<I::>‘7|' %

96



AutoML &£3M

(2) 82 EF&
AzLofE 2ts=h, 2|4 Sto|mIfefolg &

SRR
S22 2F ‘s

() AutoML £0K= 37| Glojel %2
MY O IEH B, BY aE U Tot A
22 ool 47,

=

=
N
r
2
E
B
O
o
Mo
Y
kel
Y
=2
X
0ol
rol
H
ni
=2

) (Hllolef Hz2| Y mA
42 4 Mzl A 270 %8t oy #HaRtEss, et

S2=

ClojE] )IZ2Y §)2 As2=2 4+
EA7F Al HOHE YHStH AutoML £F4H0| 0|8 A3
2

=

= AutoML 2@ MMS 25l A}

SA5t0] HolEl R, Holel B2, 53 S8 B
= JIZ QBAS NEADE U0l UA| OIS BOISHD HEHOE 4SS AUS YTHoR
U T EWE T 4 US

HelgezEn 2F A7 2 Zdaty o

= X AZIL0{Z2 YAl ClOlEe] SHS Tetstn ROl0jE HARS 2250]
S| B Hef2 WRBIORA Q1BAS DU HFS Holk Y

= X 42 2M(PCA) S Y ZAS S5 W4 2 RO £2 PSS T 4 9loo], YA U
BESIE S5 S WAt el BU0IN CHE W4 MRS APl 2HS HZT & US

() (214 sto|motetole L 2@ Of7|Elx] EfAH) HAl2{d
Sto|mof2to|e| 2|&A3H(Hyperparameter Optimization, HPO)2} 4l

0|%|&=

A= EtM(Neural Architecture Search, NAS) S8 Soff 4 L2 MHs9 RES st5s 4
ol

MO

= SlO|II2i0|E= 2 HIO|HE 7|Htez ZH st50| Fas F= YUY
Sto|mmf2toje EMMol= J2|E  MZR|(Grid search), @HE  AMZ|(Random search), H|O|Z|Ot

2|43} (Bayesian optimization) S0| &

m 7| ofO|mHOjetOje] &AM BHAL2 Q2|5 JHYAIIL &&E(Learning rate), OZ(Epoch), BHZ|
AtO|Z(Batch size) & 7HE SIO|HI2IDE{SC| AgES WESIH 7t 4s0] EF2
SIOIHII0EIS MASE DYoR 43

S5 By VAT B 2=

HIOIZIQF ZIZE7L AlZt O] A50] 245t01 Hoj2let X%s}
A 2
stolmmiatole e DY Fa LA ofEt zojn, A
Aol HES S8t 23

s MY OPF[EA EHAMS J|E AHHOZ 0/20(2 2 CO[HE J[HOR AH5S I £0|7]
ot AAYO 12, J1EA| S M HHS AEF
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HIHE HY2A

Hyperparameters Parameters Score
n_layers = 3 o— Weights
¥ n_neurons = 512 == optimization #
learning_rate = 0.1 ;
n_layers =3 — s
Q n_neurons = 1024 # = ;l?i'r%?;iﬁon q 80%
learning_rate = 0.01 P
n_layers =5 -
n_neurons = 256 q :—E ;\,?i'rgnri‘.;sati on 92%
learning rate = 0.1 P
* Z2{. Practical Hyperparameter Optimization,KDnuggets
0 (22 M= 9 ®Wh 2458 Ciest ojdleld 2 gold 298 stasin 2t oYY 4sg
£435t0] d3ote HAE As22 &Y
= Y YUY ClOlE A, JNY 23 Sof o2t ChYst RED AD2ES ASOE Mestol
22 o[BS J|¥oR RY S8 4£Usi0], UM SIOIHIBI|E B, AFY OfF|elx gt
3
= SSE BYHE 02, QMY S ZFHQ 452 ASCE 2D 0|5 WIS, AH|A
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AutoML

2T -
o =
2, Al T AJF EH
=
7 A g
O QEAA AEIEY U Z2H T 7|20 Qs 2 IHeE|= A
() AutoML § 2&8X|s & 20k= A7fY 1ty 2 An20| sREs= E4
= Ojileld 2 Hyd #Hd oRE Z12(E2 oM (Python), R & GOl A ZE=Z7efd
OOl M HIZ A3l TtsTh HEfZ 37
= AutoML #&H 7|&2 ZRE MAlgidt Held 7|z eS| dHio| LM S UM
Aoz, HEE9| AutoML L12|E2 QLEAAZ Ji4eD JUS
= 2L}, O|FEH SRE ZU=2 AATE YE0|2=2 G|0ojE 24 Zm=2T2fY 0o st 2AS
2757 20| H-HdE7F £= YERIoAH= Y Z=Ho| 24§t
(] EY A 2 2AH0f CH25t= AutoML £22MH2 AEIEY Qs 325 A
m AEIEQIOM JHEE E2HE EF MU0 2HE siZst?| s JHEE= FRIt S7tet
Ao, AlZfet 2 QEMO|A SHO|A 240 FRIF BHE
= Ol AutoML & Oiiled Z&o| X|A0| gix|2 Z=O0iQl ZAS Efet 7| SYA0IA U
FESHA AFEE & A7 e
m AEIEQYOAM AHZSHE AutoML EFEME MEA AutoML 212[FE fEsiV|ECt 2=
QIZZ|5, AutoML & QEAAEZ J[HIOR UL EFl5H0] AAsH= ARt A4S
L) 23X |s L AutoML &3 7|2 J|& JHdol= ofst 2 2289 T Ch7|¥of| o5 ==
n 22 Cfst, 22Y IT tj7|Y(Facebook, Amazon, Google §)9| HRAE0| 25l 7|z Q3ZZ|s
Qn2|S0| AR, 7 Aot LEAA HRUE|O| ZREE B2 ES
. :Lit” IT Ci71 SOlM 2HEE 23R |s 2 AutoML #d L12|S2 sHH22 MU|AER =
SECH AL FEHEL| HELE 0| S22 A HRe &0 deE 28 F

99



Faned Y|

—

=}

o 2 2127

o

oju

=7t

0 e 3=

Ko

|
o
o

<

ol
of

o

~I

o/

AlCH =7t Dj2f Bl HEFS £/5H7] 2

3

|CH 455

el

t

k=l

i 203047t BA|=

A 2E G0l ZA meqct

ofr
&

—

__O._

kofl CH

o
]
Pl
=
Jo

oy

Jo

Mo
od

'
=R
T

Nto

~J
_ZT

ulo

C|
=

M HIolE &

3

[s1
[=]

yetet

Al
(L

=/

o

. THA

q

1oy
~O

ojru
ujo

ofJ

H 2EMITH Al ZHZARY OfEt =2I(20)22,

9

o
T

ClIOolEf 70, Al

rn re §
[e)=)

of)

E~
X

X0

I

i

ol

2030E7tA| M7= 574

= AutoML £0f 7|&9]

_

o0
<J

ol
0%

<k

ioll
s 0=

ojy
o

o
X0

IF

&0

—
__o._
=

=
110

~J

a9 o

E
T

O ZUY =2 IT th7| A2 AutoMLOf| CHEH

O 917t i 2|Mz| TR0

|

=

A&

=

=

ofof Z3 &+

=
-

A

CLOVA NSML 0

ot

S|

=] X=1 Ol
2= T

Ul

= U0z S=2HHClova ai)

o

L) 2 1T g7|1Y9 Al £2H0| AutoML

301 LG
71tE 13 L0IA

83510 Hlol8 E4of
hAL 22 A2

0

=2 E
= oS

A

AtAL AIE|OIE SSHE DAP

—

SDS= AtAt ‘Brightics Al £F40| AutoML 7|=2

LG CNS

100



AutoML &3M

Lt AE =4

(1) MAIAMZ

) PRNewswire2| 2020 24 Zat0| T2 AutoML £2M MAAYE S2tRE SHF
S7tMt 2= 2018 7| 19 8802 F2HOAM B 43.7%= FAst 20244

169! 52400 L2{2 MW AoR MY

[ AutoML €24 HIAMZE 12 2 MY

(EH9) - ok €42, %)

,= 18 19 20 21 22 23 24 CAGR
22 M
Auto(l}\\ﬂ;T)—.—._ 188 270 387 557 800 1,150 1,652 43.7

* Z2{: Automated Machine Learning (AutoML) Market, PRNewswire(2020)

o3

" AutoML £2H MAAYES USASOl oist ZZAQ 20 ofsf 2020EFE 2030E7HA|

HET 43.7% S/t A= oY

= 20194 7|2 0|20 71 2 7200, OfAIO} EfBY 2/%0| 2020H1RE 20304717 7ty 2
2B BY HOR MUY

» 0|=2 2020926 2030@7t2] A 42.3% €&5t0], 20309 7I& 419 63709 2
TEE MY, S22 SV A8 44.0% HFSHO 20304 7IE oF 129 45802 e
TEE MY

(2) =LHAE

0 AutoML 224 2UAIZS 042 2fopd 20184 7IF 12,300 HE2 23E/0] 20244
517008 HER B 27%E HAY o= Y

[ AutoML £ HAME 12 2 MY

= 18 19 20 21 22 23 24 CAGR
22 M
AUtO(gtE)TL 12.3 15.6 19.8 252 32.0 40.7 51.7 27

* Z2]: Automated Machine Learning (AutoML) Market, PRNewswire(2020)2 HIEICZ MA Al A|Zt 2L Al A|RES
Effdo=z 12{oto] U|ZO0to[M|2| A=A
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\J

IS

odt

3.7l

BV E
= AutoML ’E*Eﬁi Ol=0] 2|7|e=22 EI/HERALH, RE[Liet=s X17|s= CHH|

66.1%2| 7|= +=F2 BRI UL, XD 7|==10| 7|=HXts 26H2E M
s SAT|HO 7I%7é<§349 $|;7|§:? CHH| 56.4%, 7|=4Xts 37922 HIt
m EU(79.5%)>F(70.2%)> L £ (67.3%)>3+=9| =22 HI}
O 7|=3F7|(TCT)9
» AutoML EFMH2 4639 7|=xHF7|E K| A= e

7L 712902 ol
O H'dS #8% AutoML 7|E M L &+ St Y

) 92idg 0|83 AutoML 7|2 74MO| AQtE|D Qlon, 0|2 B3t 7% JHgo| 37 2
= AutoML 7|£2 09l £ 22, FOmURtOlE e U MY oplHx Hum ze

o ’
L2MNAE Asstst=H| Ol8Eld UF

& BAR{Y (Few shot learning), &3slst
AY Of7|EI% EH(NAS) 7|=0| & AL JUZ

= ol Jlv AFY oA HA Jlse Y 2ol 31 2z U Sommetoy goR
0|Z0{2|=] 449 Jo| mRtole|, DY Lol ARBElE SIOlE Ao 37, CHYE Eeid P
TZE DAY 0f 0fe BHH Y

= AutoDLOI2t= CH3I7t H2i=lof, BrRIZQl 2an M Ciet 280 YAl GlOIE|(OIS
A, 0[)x], A S)0f B2 SASE CYE Yaid J1H AutoML HEESO| AATS

[ AHZO| 7Y E 2|43} St= AutoML 7|£0| A&£Ao2 A3 JHdE 1 S

= 322 MY ML 2DAZ A BN Al HYS Faskts gEoR ¢,
AutoML-ZeroS E30) 23t 2T2IZS 0|83 QIzto| oJ5h HME0| B ANFY Z o

M
SO

= CHEE9  AutoML2 Z|=8&(Supervised learning)dl =20 oLt HRE W
Z2|E8H5 (Unsupervised and Semi-supervised learning)of| CHst H1E A|2tg| Qe

1]
e
re
H1
_):l_l
o
1o
N
02
]
njo
ofm
gl__-
N
>

9) 7|24HZF7|(TCT, Technical Cycle Time): £3 £2/¥Eel Q&5 E5=9
T al

iy s BAAH +¥E oS
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AutoML &£3M

O AutoMLe] E#84HE =0l& 7I= /Y E=

0 49 754 © 84 Jh54S B2 AutoML 2% Y T2

= S JHEE[Of A= AutoML EFHE2 ZI 4 2 YH0l= Cha =2p0|A| T, oS HFHLISO
ool 20| HY=U=A| L Gl SAHLLIE A

= 5L O|87IsY & URE 2Y Jtsddt oY Jtsd HAHUSE 71 £YE AutoML EEE
| T

2 A= OF2l D|RIGHR|SF AutoML ZHAI7F AAM 2= M (Search intensive procedure)S
Eoff |chst ¢ol AEE MAMHStD, O|AS0| EHS AutoML £2MHS RtEEH 0|2 4 U7
20| £EFSH AutoML HREHE JHEE LUSHR| 2 Ziez MY

r

) M= Blag & A2 AJ0| 7ts8 AutoML 7| JiE B2

rr

* AutoMLZ2 GI0IHE Zgsts z|Hst Y0[7] HEof g YEESS M2 Blug + AU
SAUTL T Y0 CHet JHe= SPH O|FOofAof &

=
2T =20 7w

n QUE AIHZO| PEHESOIA 2{3t ZMES AHZStD YL} 0|59 LHH £E= AutoML 7|=
AAQ HH £=0f Blo =2 SHAIE =

= 0122, AutoMLR Jf%E PO HEMES st ZS 3R U ofHUB0 hEt Teys
hEED U

L) 228 ds 22 loh ABAtel =0l 2|AS 12{5t= AutoML S3UE 2

o
= S AutoML £2H2 X AU, 2 e SO YoM Ln2(SH H2L Jhssih,
ofid =oke| =0Ql 2|A0] ee|z| g

HH
ook
ell
rr

= AutoMLe| z2|EF =ZHEHs= Y As Z2MA00Z|2H A HEHOME AR RAES
HHUSE Soll AutoML 29| d5& FIAIZ = AS A2=2 MY

——
T
H

0]

O AutoMLe| 7| 33 2=3He AT

() AutoMLOIM 2t T AzLOjY 2Ho| Aot U o2 Rl H0H s 22| 7|&

e we
= AS7A|9] AutoML2 CiFE 0|0] U=0{7 EJ5 & 2|49l &Y US &AL F25t= Ao
YSUR T 2 2tS3HE 2ol FA| BIO[EIE HIZ A2lg + Ae LA AU Y E=2

= QA ClOEIZ2 Y 7+E5
AZ|LI0f2) Hofe| WHE Jfgo]

= O LoD} SAEL AT 22 Al COjE, E5 I HEQIS 22 2RIE HolEE
218 4 U AutoM
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L) At 22 240 thEg 4+ U= AutoML &84 B2

= 7|2 AutoML £FHE2 A 2 2AE SHESHIMe 2AHS TAOIMel i BIEO]
It 2 Stote 24 M

= AutoML A 1 ZAMo|l= ZAH ZIoFH AutoML EZAMAE £olSk=e £2M0| 79| gi%ien,
Tt A 72 248 28 & Y= AutoML £340] T

o 25t WYl LFY O [HX EM(NAS)HM EE8dE Zofst| fldl, Eald R8s
7

= SR AutoML 2242 S5 BCEtn ZRF FESO0| MMET e, o FHSES 0|83t
AutoML H52 BHIAIZ 4 s HO[ES0| Tt
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|>

O
18

= 00 A& A= GIE 2l HEA, XS} SttAof dist ZEE StLO
o Al
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= 72 2225 AutoMLZ2 OB 2RFEZ siEske oY HoltES 0|88 AutoMLE
Aldste HA0|H, Sotel Z0l0M & 2% 452 20l 427t S
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Sk
=

(1) sliel =zojof =
(Google) #= 2RE
Al= A0|&HE (Transfer learn

T23tE GlojE &0fof
Ch¥Fst D20 Cfst st&at
HE5t ALAE #=2 2
2|9

[l

S
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=1

I
= I I

= o

23 Q14 52

o
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AutoML Tables

|.

OlAM  A|ZHEORO| E3t&|0f
Video Intelligence S§0| 20, AutoML Vision2 Of|2|(Edge) CTHOi|A] O]O]Z]|
2|5t AutoML Video Intelligences S@AF ZEHDF MOAHE

Of0ll= AutoML Natural Langua
Aso=Z
2 as0

@ KNIME

@ RapidMiner

ABILITY TO EXECUTE

oA

AE UOIM A ALY Baleld 2

COMPLETENESS OF VISION As of January 2018

* Z2{: Gartner, H20.ai

© Gartner, Inc

22
E‘I‘ﬁ

AutoML

4IolE, AlZ, 0| 522 F0E +
Cloud AutoML &£2M48 A&
=off HA

7|. ol

=

oY
ol

Sk
=0o

lolef Thet, W
HE DY

[ |K=X S
TERE

|
2%

_ A=

Z+= AutoML Vision, AutoML
22 Ay 27,
2

T,
22 2y 23

= ’

o o2 ZSoR BAs0, 27,

Qo AutoML Translationg

ge2 S

330,
(Gartner,

OGRESS / PERFORMANCE

S
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() (Amazon) Amazon Web Service Z3E WM AutoMLE A|¥5t= Amazon
SageMaker AutoPilot AH|IAE HIE2MN ALEXPZL GO 2|, s& Li2S
Ssto|HIOt2tole 2|4 §Edo| &3t HHS Als

- TT O—

[Amazon SageMaker AutoPilot]

/3' @I'I
" i 3]
=
sl [3][4
Raw data Target Automatic model creation Full visibility and control Model leaderboard Deploy and monitor
Load tabular data from Select target column The correct algorithm is Full visibility with Select the best model for your the model
Amazon 53 to train for prediction chosen, training and maodel notebooks needs from a ranked list of
the model ‘tuning is done automati- recommendations
eally for the right model [

Chaice to optimize and retrain, to improve model quality

* 22 Amazon
() sie| 7|¥ Z20iAM DataRobot, H20.ai, dotData?l AutoML &M 718t ZO0[ojlA 712
ottt Zor gt JAZ
m DataRobot} H20.ai7t AutoML 20fHAM 71 FZ2E UEIR 20, dotDatas 201840
MEEO AY e Yol fi3sAz MY
() DataRobot, H20.ai, Dataiku &=MZ FAtE FO0| &2 ZIO2 LIEIYH

= DataRobot2 2 49 32t &2{, H20.aie <& 1
DataRobot2 Y 292 8tH H20.ai= Y 722 £0| a4

[AutoML 20| F2 AUHIZH 24H TWot A 7Y |

THE FORRESTER NEW WAVE™

Automation-Focused Machine Learning Solutions Company & Totel FundingAmount & Founded Year & NomberofEmplojees
Q2 2019
DataRobot $4306M 012 1001-5000
Strong
Challengers Contenders Performers Leaders HQOB‘ ElSLlM 2012 1150
stronger
artering Dataku $1468M 01 5140
dotData B43M 2018 5100
Compellon {Acquired by Hoist Finance] §$11.6M 010 1150
Caldlight Solutions {Acquired by PTC) 1M 2007 110
PurePredictive §10M m 1150
Ole §10M 7 1150
Predikto (Amquired by United Technologles) §7.6M 013 1150
Qbmuey Anehlics Qmigsquia. VEDADatz Solutians §12M 05 0
« Squark
© Bell Integrator Snark Al MW 2018 10
ot MyDatablodels $1M 18 1150
offering
Weaker strategy Stronger strategy Tazial SIM 2015 1150
Market presence DMW- 1M Wmﬂ lm
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input, identification, . petermining reboot times of computing nodes
product
test, application, code, Providing customized and targeted performance
22{AF  develop, computing, improvement recommendations for software
02 data, set, generate, development teams
perform, behavior « Intelligent checking engine
=ay gy data, feature, set, plural, . regtyre submission de-duplication engine
03 process, software, time, ) ) .
test, function, determine « Ai-generated instant micro apps
« Automated extraction of rules embedded in software
code, data, source, application code using machine learning
learn, generate, . . . . .
SHAH . 9 + Machine learning device for learning correlation
machine, model, ) _
04 application, process, between source code information and type of feature
execute of source code information, and method for machine
learning i .
model, code, module, Intelligent software compiler dependency fulfillment
Z2{AH ai, configure, learn, file, « Multiple user interfaces of an artificial intelligence
05 machine, metadata, system to accommodate different types of users solving
language different types of problems with artificial intelligence
model, data, learn, «Systems and methods detecting and mitigating
S AE i I . .
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operate, version, » Analytic system that eliminates unneeded computations
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09 platform, code, «Systems and  methods for  third-party library
application, library management

10) Latent Dirichlet Allocation
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22AFH classify, plural, behavior, secure statistical classifier ]
01 predict, example, « Systems and methods for machine learning-based
associate, entity multi-intent segmentation and classification
data, train, set, - Target re-identification )
22|28 generate, dlassify, label, o o detection f ot Al Y &5
02 feature, class, sample, -Unsgperwse spoofing detection from traffic data in golg 20 7|2
object mobile networks

model, train, data, « Digital assistant system providing advanced

E B computing, learn, customizable services for a user

03 generate, feature, « Method and system for detecting and preventing an

service, input, label imminent failure in a target system

data, vehicle, model, . Training of vehicles to improve autonomous capabilities

Z2{AE  parameter, answer, . o . . GO|E{ HIAlES}
04 train, set, question « Fusion splicing system, fusion splicer and method of B
estimate, update determining rotation angle of optical fiber
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word, language correlations of training data with performance trends

12) Latent Dirichlet Allocation

160



8HA Cf|0JE| (Synthetic Data)

Ch. 55 2R/ 7| 20|18 &2
O &4 Clo[E (Synthetic Data) & S3{0lM & 10749l F2 IPCRE(MIIAE)E

AEFYOD, 2 80| HOIE J|FIeR 8

2|z 7IHEE

orzliel 20| ==

[ IPC 2FAAI0f 7|85t 247|8 =& ]
IPC 7|=EZ2|
(MEZ2]2) WE (oelaE) We 2478 &
« (GO6F-021) 23de=RH IZm=2M L= Gog, 1 stA CIO[E] Et7] 7
;-|JIE_| un% Ei%f | _?_|3|_|_ EO._|' %JZI = -” | 'I | |§
x17|01|((1(|);6+F)z|z|e+ - (GO6F-017) ClAE ZHAEY &= O Z2MA ZH|, i
T ol | YEORAM S U152 fls S8l Hars gefel
- (GO6F-016) ZHE ZAM;, 1 GHo|EfHo|A Z; 1 oY i
JNES==d
(GO6K)
| - olAj=2t 4O M o712 =2|5tHLF OlAl
OloJE{Q] QIAl; To|E{Q| | - (GO6K-009) QAMEZ}, &2 & FEAE ZZ|6t7 Lt QA BIAE CO|E Bt 7|2
HAl; 7|1S0H4; = IS QAAISHY| 2t W L= x|, of. 224 B

7150 2| ¥

- (GO6N-007)

Egre|220| TIEE & HFEAILH

(GO6N) + (GO6N-005) A[A7|8I2ES 0|85 HRFE A|LH HAl2{Y S5 Ho|E =0 7|
EY AMRY YAlo|
aFEAILY + (GO6N-020) OfAl iy ojAl2ld St ClolEl E0f 7|%

+ (GO6N-003) “dA| &7 gt AFEAIAE _
(GO6T) . = e yeoio
2AM 02 EH HEMOZEE HHEY
OlDlzl E_HolE_I fHEI _EE— (GO6T 007) 2|-0 01| = I =] _I_-I | | O|D|2| E_”olE.I %I-A-I 7|%
HAY OIbE (non bit-mapped)22
(HO4L) - _
: - 1= S Lol
ClRlE Hwol Ha, of. (HS4L 029)L = 1/0001| A EO4L 27/009| StLtof )
HAEA RBE|R| Qb Ui, YRBIZ E= AlAE

161



162

AlAE dlole g4 7l

O[ojA| Eloly gd 7=

HAE oY Y Jlz

CloE =ofQl et Iz

efd o5 G0y St 7|=

il
0x

Clolg &2l 7z

ClolE HIAESt 7=

=3
55| LAY, MRIIRY

£35] 22{AHY, IPC 7|&AAH, d27t34

£33 ALY, IPC 7|44, d271=d

£35| S2fAHY, HEIEH

£5 SHLEEY W27t

£35] 22{AHY, IPC 7|&8AA, d27t34

(b

#est 22

(b3

o



8HA Cf|0JE| (Synthetic Data)

6. 2fF Jle2E=H

KO i
) o Ho —
i WL =
<ju N oar o
= = u.M_”_ 4Ol
] <0 By T
v 1 Ei
KO <0
ol ® ooT
0 :
o
=] T
el " —_—
G @ Tz le____ m?m
~ W Yo < S
_ N ~N <0 Y =
~N — <0 5w 0 Hr wr <0 o
X0 <l b w0 R B &
W F oY mzwmx 1K
LU V¥R MR =
W ooH| Te - 5
~ (a
- RO 1 v
<0 =l =
i .
= ¥ o T
" N — >
oW ogE SWH a
HﬁﬁH _u_-ou ~ u.M .Uo M_ X0 -
NS - A w
~ = m_u %.._._l._ ol w
- PP QAT M T
0 X O oF o ™
ﬁ_mu ® ﬂw aul &0 jol <O WO
< % Mo B oD
ol . —
i T
3 | i
il < o
= M zoan 1} <
al H H W i
u L o
E._ du w0 o nF <
ol § — Bl < b R —
N A Gl N N
Ry %_ L T <0
< Y
. i < w o O i
@ &S ®
=

163

A
n

=
2 =]
=oc =
=2
=

=

3l

O[0]2| H|oJ&

o
e

A
=

7

tol M22 AAIE G0l

to] A=

t

O]

[

0|

P

=

=

o

‘g HIO0H
=

St

=1
(=2

=0

=

ClIOlE{9]
=/tSSt=5 ste g4 HolE 4

A| C|O[E{2}

=

=

&

=

- 7|2 O|0|A] HIO[E2] E4E 1
Al

< 7|2 AAIE HolEo] E4E 13

A
=

A
=

o 7
A
=
A
=

=

R
o

g 7l

Fol
'

[<]
=]
|of 7I=S 20|

2

F

[<)
=]

2
B

& HIolg
ClolE &2l 7|

St
of

o
GlojE] bl

FA

=]

0|0J#| Cf|ol&
[<]

AAE HolE

&
* BAIE e



HAAE BEEN

Ct. 4719 7I1eWE M=
[ ol &Y 2okel Cifst =

o
Cloje ¥ 7l HE

L) 24 AE Y ME|AQb HAG

L) cllojg 20k & Z2to|HA|
B2 7ls

et Jleviy 2=

(1) 371 7Ig7ig 2=%
[ &4

_I_Z'" Al'ﬂ al

=

20214

g Hlojg
(Synthetic Data)

O[0|A| ElolH &
s

Milefd sh& HolH
le

St
g4 HolE B2l 7=
CloE HIAES} s

AAE Hlole gd
e

164

CIOJE{ (Synthetic Data)

sk
=0

Q10f CHsiiM, 2t =aiele] Hole S4& 12sto]

I.

o dJg

2o, Hole o4E RS

20224

L2 B CI0lE AN Jle e

Ssisl 54
oI5t GlojE| HIAIESE U B CO]E]

20k 37| 71e7ig 2EY |

3o o2} 2kl HO[EE 2y &Sshe ol 72 E

20234 2E S8

=B o|=0f OE

EtEet 4l 0[0]2]
ol g

e 7z HEE

ChH| Diiled 22

g g5 M=
20% Ol4

A NEER
Glojgf 2t 28
4=t 90% O|4

cI0le| 28 H5

% IEOH e
At AAE

I1°.=,“é§



8HA Cf|0JE| (Synthetic Data)

2) 7le7ly S8
) 23 2719 7I=s2EYE T/
5

k=3 2 o SO 2 M
= L=, A8 JHEA S, 2S=8 S= AAL22MH
S —
o
S| Ve LEES AAl

[ &4 CIOIE{ (Synthetic Data) F0F #7|& HAFE |
- HAAR&D
JlE27Al e Al e
= =5 - = L=| IT o
°—‘|l+:!7|§ §|. 1i|'lﬂE Zzl-ldE 31" A
7|2 ol 7|12 o|0jz| 2F ozo o2
S98 1= BV clole 22 23 0loj| Ho|&] Efrst Al Abatod
O[0[] 1245t Al Has S8 A ol MZ2|e £35} Sl 1A oz lo]E: =
Stad st Mt = =%z & ZOQl |#HE Il O[g|A] &
OB BE gy OlDIx| Gol&l = o7 o4 o
= HIolE B8 GE GlojE] A4
2~z NE3}
e 71= s 7|= HZE
R | ofAlziy
G HIZE Cfy| T e Astol
Oitlelg o Al2{Y 0% O[Ak 20% OfA 29 "3 ds
. =els 5% 0|4t 10% Ol HHE 20%
&5 CllolH ool ma ol
=00 J|a = o= 0| A
St 7= NS HHME S
(%)
AA| AA| ColE et
= st ojE 7+ sl
cfo|Efet o OlAt =R
9 HOIE 5 gojg 70% O|4 85% Ol 95% Old 28 %*%E
I 90% Ol4}
2= (%)
o S oo HOE g8 A5 O #E A5 Lol o
A5t 5% O|UQ| 245t 20% A3t 10% P = J|asAl
CHOIE E”?l:i Cliojef 7tst o|L§o| ©|o|E] o|Lhe| glol& 2| ABl5H= =5
H|AlEHS} H| A5} (27t AE &8 olgis} (A  olTE} (RYAlHE B0l elmst
A=
S TT Al ZHAl=5} 251 27,
s &)
7|2 g|o|E o 712 A 25 ozo| 2
o S48 1= A|7:”4° Hloje 22 =3 AAE dlo|E EfEst Al AbEH
2 e %%Ea‘ LU MEYES ST SO BSF 7|2 A|AHY ColE
4ol &4 AlA S5t M AlAG AT AAS stAy
1E ¢lolE| BHA ClloJE] 244

+& 1Est

oy 4

165






