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t#e SE7F LA EShe ARelofl $-2]7F AL Qle o oF Stk D Al4AE AT
< ojn] AlZEo] 927} Al Sl tietel=o] 9F glow, Y= 43 AdEY AldE
AT ok A4 AAAE Y Altfe] Al 7]e2 ICBMS(IoT, Cloud, Big data, Mobile,
Security)?} QAEA|% 7]&o] Z4lo] Hoj APEYL o|Ty 9t} AJEyo] drye
O™ DI 2ol 3717138, A7, AFEE U2 EAste] dAjof] o2 gloH, At

A T2 AZA SAAR] kT2 R E 04 7]'7‘:1E]"T‘MJ7— A2 AZsal o)A

uges Ny 24 uaeg N sk daag Y o daes
18571 &) (19~2047]) (19704 )

(OE 1) M4zt LHESHF| =2y

7] 741—% BEIA At 2 Ae] ASEL 94 ATASL

1) William Gibson® & Q18 “The Future is already here, it just not very evenly distributed.”
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T 9tk ole@ Wske v vt ol AsE Y S 9k FXER A
WHFL UL HEE 9T = 5 ThI Hopol A TAH BEOR APH
o

AFAE 71€9 3t 2P (Deep Learning) 71&2 Ul A3As 85
FA2 EX38Y = Deepmind®] ¥3a(Alpha Go, 2015), A AIAZCE ZAZ A

971 Niantic®] AY ZAEI(Pokemon Go, 2016), No Line, No Check out
ojgt= €70 E 5% oAl opwkE9] opfEi(Amazon Go, 2017) 5 e 2
07 (¥ 2)% ol God AltE HolFaL Qi

x

1G: AlphaGo

(Google Deepmind, 2015)

(Niantic, 2016)
VNS 1O

amaZOI'I gO | _ _[Hluj.semnurs% i

(Seattle, 2017)

(O3 2) GO Altf (I, ZAEY, OFIHELD)

o]33t ¥sh= ICT(Information and Communications Technologies) 7149 7}
W3l & 4= 9tk 2006¥H 20164 ICT 7199] 719 7HXE vlws] Ed (1
oA Kol R= AAY 20060 vl 201640+ ICT & 7|9E9Y 7HA7F 1991

2) Most Valuable Global Brands [BrandZ]9] A}& & o]-&35}o] ZAISH
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T2H(Google)E AZo= 29 ofiE(Apple), 39| HO|AZATEMS), 49] AT&T, 59
fﬂ]O]iH(Facebook) s 9 EH 9] 7140l ICTE FHor st= 7|l A= & =+
Utk ol 71AELS AFA T +A(First) A= FAkaL, 53] 7|A7HA] 1991 =
(Google)®] 74 20113 ol % @‘XHW}X] AEAE B 7|14l 1179 FAE stal 3.
2] dupalte of2et AlFloftt. of23t 7119 7HA] Mske A ICBMSe} IE
-2 FA Ao Zo] Hofste] st FRER 4ol =e2 FiL S

0]
oujgich, FIAFOE S} 194Ql AR 719 7L 48910] Bslo] Yie.

A=

200649 71 =¥ 201649 718 =¥
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49| - China Mobie (E=, 3912 49 - atat (013, 1,073 2H) s
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109] - TOYOTA (22 30294 =) 109] - IBM (012, 8629 =y HEE
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A4 FALS upgto] Abolu] A, sAIT) A4 59| Thket Feio) AL A5 S
ejctel A oS S Ytk

AR, rEAAE W, B, 9T 5 ABAS AT H8) Lelvet AZAL )
&3 ARFRE oA 9 ASTHE W Sze] B, M ] 2.419) 71 &A%,
w8 AgEe A4 1094 5, ogﬁoka U AR A1 33 5l ol 544 2

\l

o3 olAlRElekE ICBMSS} A% 1% gt Exo] 94 Zulsof sk,

el AT BAE FARS ujshs AL ohum, Fuld] ta RE SEo
2RE 1S P9sHe he] 34 7159 eauge] Faot Svjeknt B 6.
HlA SolA Holx] Fo] M&How ETstolof sh o FIRE RAH
A A, A, TA, AARG ohjet BYBebE B Bastelok gt

B ATAE AT A FEWT Y ICBMSS QEAS9] 714g 2 Hofo] B8
slo] 2ol % SUL PAAL 4 AES ICBMSS ABAS9] 714 AP 482
oF2 AR, A HGS Fof Wao] g8} AESolAL olg 7
Sp Hoo] 48 5 ) T Fokeh FlkR WA slold 4 Y e
343 0|2 AARORA F7h g lolstaat gk

[¢]

3) NIA, 8juat AL 71 @3F XAF B304 Ver 1.0, AL S A A&, 2017.4.
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A27% ICBMS$} AFAs 7 3%
A1 ICBMS(IoT, Cloud, Big Data, Mobile, Security) 7|4

1. ICBMS(IoT, Cloud, Big Data, Mobile, Security)

O

ICTE 7|¥te & 3t A43 A S ST A47|e2 ICBMSY QlFAlsolH, 1
% ICBMS AHIAE AFERQIEHY(I0T, E29-E(Cloud), H] ©lo|E(Big Data), HHIY
(Mobile)@+ EHK(Security)S €83t AH|AE u|sitt. A5Y4et B+ AFEAY
I ABAAE BEHoE Y LHAA o, A4 AAYEAA FALE 4 Sl
Gartner?] FEHI Q& 7|&9 nld A& 9std, ICBMS 7|&°] &% 54 o4 o

" Va2 88E AoR q5HI 3oy, dAE A&HHo= ekl itk

Advanced Analytics With Self-Service Delevery

expectations Autonomous Vehiges .
Y| intemetot hingsINternet of Things
Sman Advisors Speech-to-Speech Translation
icro Data Centers Machine Leaming
DATA Center b dnd Weaatin

Cryplocurrencies
Consumdr 3D Printing
NaturalHLanguage Question Answenng

Software Securitae-Detinessecurty

Neurobusiness
Citzen Data Science

loT Platform

Connected Homeonnecearome
Afective Computing

Hybrid Cloud Computing

SmanRodots
Hybrid Cloud Computing

30 Bloprinting Systems for Organ Transplant
Volumetric Displays

Human Augmentation

Brain-Computer Interface

Quantum Computing

Augmented Reality Enterprise 20 Printing

Gesture Control

Virtual Reality
Autonomous FieldVehicles

Bioacoustc Sensing

Cryptocurrency Exchange

People-Literate Technology

Dighal Secury — rcnsat Personal Assistares
SmarlDust
As of July 2015
Peak of
Innovation Trough of Ealink Plateau of
Trigger o Inflated  Disillusi BN Aty Productivity
time v
Plateau will be reached in: Aol

Olessthan 2years ©2to5years ®5to10years A morethan 10years @ before plateau

(3 4) Hyper Cycle for Emerging Tech(2015)
ZX: Gartner Y #A=& 2015.
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ICBMS7} Al&st= AH| A= AFEJIHU(oT)2E AZHE AHEEY Hlo]
(Cloud)ell A3t A, AFH JHE ¥ Ho|E(Big Data) 7]&S ©]
I AEA B ARIAE BHFD(Mobile)ol Al & 4 e A4S dHEH 7€, o]
o HQt 8471 aEEo] FEIF HIE= ABAE AT F= Zolth

THE INTERKET OF THINGS i /

Everything that can be
Internet connected, will be connected

of Thing

Systems should protect

themselves .
Information anywhere

Big Data

Information anywhere
anytime

J4ERE

O|O| X =4 : httpy/rwww hisb.hr/en US/foresight-info/, Fog Computing Happens When Big Data Analytics Marries Internet Of Things,
2015, http://practicalanalytics.co/2012/10/22/sizing-mobile-social-big-data-stats/

(O8 b) ICBMS?| E& SE1 7|&9

AERJEYI0T) &3904 94 B2 AEsdt 7171e°] HEHALE 59
A =Y 22l ZEA7E vhEo] Ale A2 ot olH T AEERRE Foid HolH
7b 2Bl AFEIL o] AAFH HlolE7t A A3 AT =471H
A EA, Gt oz ARGAA 7-&3t JEZ AY E 5 Qlojof BlzH AB|AzA 0
ZFA7E A o] oA SE-E HlolE 42 A d2d 52 AsAT e &

golo] BN % Uk

7t AFEQIEYI(IoT: Internet of Things)
AFEAEHYI(IoT: Internet Of Things)S WX HEYIANA o8 714 845 %3+
St= AFEES dZske 2232 EdolH, AHE QI7Ee] AFolgtes SHolA A9

ol

],

Oh
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YA Y EH 1% H BEE X%EB% BAE FAot= Fo7 ‘BE Zo] AZH}
(Everything that can be connected, will be connected) 2= TAH AFEEY A
Hog wEoiAL 7AE tehd

AR IEH(I0T) o]&ofl= ARgYto] Tyt 74EE194 o] FA| A, iﬁ%ﬂ/\}ﬁﬂ
71l AEQJAEU(0T)S AFFETRE oflzt BE S YE %ﬂi

HolelE AAtsta S4AIE & UA she 7les Yulgt. 7]1&
Aol dZAE o] SNS AHF5-9] A2 Aol ARt g =
HUl(IoT) Aol AFEERE oYz ARE7HA] 2% 4 -
HEYIR ddd 29242 Aniste Ao+

/\}EO]HLJ\O Az, =57, oUA, 1&g, 1%, Bt & BE AZ vHE Aoy, a9

rﬁ
%
S~

o
N,
)

A3 AP AI O JAE IS &-85to] Attt AFEe] §4191 H2H (Human to
Human)oll A 7112 71417} 9 7554% MZM(Machine to Machine)2& FE ThA] AFEQI
Hul(loT)oE 7ido] ¥
Faoh wEs 45 A2 +

4. HE AM2H™
3. ADLE, H4E|= A

. ADE X E
2 ol

(a8 6) &Y BAH 9| MHH2

Z4#]: How Smart, Connected Products Are Transforming Competition (Michael Porter, HBR
2014.11)
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A=EY(0T) ool Arte] IEHIR AFE 2 o8 FAAH.

2 BE ARES HYICR AZd, HolEE F4itsta
AERIE A (0T)E T8t AdiA= thgst 7]
71%&0] B a3lth. AlA(Sensor)oll= ZiA| 2] AE)
A 5 AUe I EYHRA RS 53T
oflzt JE AH25HE WA AEEE A
BEE FEoh= 7I5s 7T H32E & *d_«l HE

o >
41
l> (el
Tm

. Z9F9E=(Cloud)

it rE
N
>
o,
(e
ko

Sele L BE ARt 39 AEHE AghE AL
A3 thyA) globw A] ot HEX] ARE WA SHe AP 0|8 5 UYEE EolFL
£ ol molE HuAS ol

@7golck. o] els) ALgA} EhTolut 2go] glod o

Agel 2

T Q= 3= AT . ole o ARBATE 5
A -

MAE FolEA st AREEYA 22 JEESS At AT =

Al

&8 SW A (Softiware as a Service)

SaaS ®® oy

HR

L ‘é’ﬂ'& X ST MF (Platform as a service) |
PaaS

E » Java n

Lingipge  — MySsoL

| IT 21X} ®F (Infrastructure as a Senvice)

el @ . o=p
NH  HEY3 AEFR

Qg7 =R

HRE AfH|IA

| -
S PRI K-ICT F=h-E8 78 243 A9, 2015.

S eyl /6g Bestel ThystE IT A4UL

28R IT AAGTES 0], A5, A8, Y=

1 0 Military Science & Technology Annual Report
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1
sfore 4 Qlom ¥ AR

Aol Ale2 94 JHe| F5ETt
o

=
E93 Qlxe} /%ol AREL

AAY 54 7]&o] Q1Y Zigbee, WiFi, Bluetooth 5

#eslo] AFE RS 7}

Aol FRsatehs Aol

g
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"
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AB| A Balof matba] AAZE 3Ag-E X detor, AMESE ThEo] v]8-E X|ESh=
HS Wttt 49 Au|A FEjo| whgl SaaS(Software as a Service), PaaS(Platform
Service), laaS(Infrastructure as a Service)?} SaaS, PaaS%} [aaS 7} &35t &

geo] A2zt et

S ook o
3 I_-j

11‘.°l'
HS

S
1

t}. ¥ H|o|E|(Big Data)

A= dglo]g 9] AUn|(Tsunami) ATHE 2020001 44.47BY)AH =] DATA7} A3
A AA(IDC 2014)0]™ thFE-2 HF3F dHole= AF= I et 2015E9= 88%2]
tlo]& 7} B4 Y HolE & A= o] Hlold F7H7F Moored] H2Z EX FHsiict. &
12 Y7t AMSShe AFE Y AERAT = AFE RS & s 235E A
S7E A W= 10X St ' Zol7h AR A7 AFE e @9 107

9} 2004 T o 10% o4 Aol = AL & 4 9tk

o

Transistors

10 illon I Data Growth

Moore’s Law - y Driven by Unstructured Data Songe
Ouak ore et avum 2 Processorn | pition o

100 Million

10 Million

1 Million
100,000
10,000 80 Exabytes

8085
_' "

8008,

4004
M 1.000

O H H H S P O
& & & P N
&K@ F &8 -

Lo

(123 8) HI0IH B717t 20{2 2l =

Z24]: A Few Cores to Many: A Tera-scale Computing Research Overview, ESG Digital Archive
Market Forecast(Oracle)

gl f|o]E(Big Data)= YW DBMS(Database Management System)7} A%, 3

2, 24 + e HAE 235k HolHL HoHH, Gartnerd= B H|olE (Big

4) 9157] & 291, “EHREARE 7€ 5T, AASATEFEA Al 244, Al 4%, 20009.
5) ZBE ol 9] @92 102479] 37|15 YR,
6) "Top 10 Strategic Technology Trens for 2013", Special Report, 2012, http://www.gartner.com
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Data)g TAE AIAREE o U2 QA 2AS Yol AREE= v]E §80] =11, g4l
H, &, 14 9 oS EOR 7 HE Ao R B Qi &, H] o
Data)= 7| 9 4
TH2(Volume)7} 211

o}
FZofl= 7HA](Value)2t

gk

O

pE
F(Variety)stH XA & LE(Velocity)7} HFS dlo|HE &3t
A (Veracity)& Egtsto] 5VE of7]st7] = gt

(2 1) 8 H0/He £

JEl(Big
AAZE AT + S F= At dioje 9 Fho =z,

= 8 Ik

Hi+t2 glol8(Volume) g2 Helgg AT & e 247e
S48 (Variety) TRl HlolEet A<l Holy A3 42 Ve
B &£ (Velocity) AA7F AEA AZS 98 9TEE wHE &%

4] o] E|(Big Data) 7149 349 BAL YrE HolES BAstel WAH %
8o wet sHgotel AR 2R EE5y YR v

¥ o] (Big Data) £4& £3] 7129 BHOoR %5 dojg U2 =5
o

Ae A Qv

% A
2 Small Data Sets Big Data
E
s Advanced Big Data
E analytics analytics
g
=]
T T .
2
> Small Data Sets Big Data
L]
5
E Traditional Traditional
E— analytics analytics
@
Gigabyles Terabyles Patabyles Zetabytes
Size of Data

d|

(28 9) HIOIH 27|12 £, FEHd, SHE9 27
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2}, ZHtd(Mobile)
HHEIL T ou|Ay EA A oAl &AL o|F S THAIMA ABIA AlSSt=
ot ANTEED HES 1} Zo] o]F F AREo] 7He't HAFE S ngitt. )
|5k, A42} 4GS Aol BHMA2 AREE, HES AAORE Y 7eZ 9v| 5t
70 ofuje} AlulAg ABeke Aol RHAL ATE AEA, ATIESA, AviE
5 AT AEANA HEE ASeth AT AAE B B JHE S
Tof A4stal 8] Hlo]E(Big Data)E A3 22| FEE 235to] AREAA AlH|
At ol AMEAZF ABHIAE AT W= AE|A FE7F HHFUo] E= Aol
wbA] TRIo} 2 ofere she ol ojnate] Anjsol 1 s A8t 9l
7lolw, Ao} gloly A2, JEAS 5 et AFE FE= As7Fsstt

Camera
CamcorderVod

N

[» Ho dor r|r

i

rlr
R}
5y
N,

Blended Service

“ Feature based Service Identification

WLAN Time to
Navigation ] Market
Consideration
Broadcasting Aspect
L

MESSAGE

[ Semantics of Feature -~ Q
Model p
— ,/ g Multi l
Functional l

Phone

=] [ ﬁ I P

1

Health check
Remote Control

Electronic Consumer’s
Convergence Needs

(OE 10) ZHrY ZHEY MH|A

Z4: Dongsu Kang, “A classification method of commonality and variability for mobile services,”
International Journal of software engineering and its applications(IJSEIA), Vol.10, No.3,
pp.119-129, (2016)

o}, HQkK(Security)

AREEo] A4, tgtt AAEHE0] d4E HEYAS H
H FZ9] FoMdZ SHEM, AlolH 91F 2 54 5ol gt tf-& 5ol AlE3]
I Aot HEQYASH H AAE PSR 3 Ato]H YES dukEofo A Bt o}
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%2 & 4 Itk 200749 9% o3
g Fsto] Aleloh A%712 ¥A)

Ao A o] 73t Aol EE, GPS AT

(Jamming)°]Wt AZ(Spoofing) T 2L ALEJ 0] AL AZE o] HILY 294

g zska ek

olelgt Aol IS AAAIY] FeAE MEH Hele} HEo] 2nES o] A
1

AN AFE AEEQo] g F|ojof gt} 9 AXEL[o)7} 9k, FIAo], TEEZF THE

o} a3t AZE) mul
gop 43
Zo] 94

L BE AHRoe AAHE FAT LLE ool ofrit,

AXEGolL BOML 7l 27ARY] st sl AxEdo] ALRT] HA
of H8%A] 2t k. 2LEo] AUTIZHEL AALTE U¥ AE o] Bt TeiAl
o] 71&Flo] YA AEE AE A DA sty glo] BEE WAV Utk

AXLE ol 2pilo] AgaHs HolHE Busta AxE ] o] et Bl
AFHES LR ] A ZRA A 2HEYC] AL MeLS T ste] QT AR0] £
Hsjo], o837} 12 TS g sojof @

T 2)ATEQ0 7He HOt QA

}‘\l_il:l

Hel 84

AT E Q0] QAR THAA

Heb 8 FAKGo] 7IEH A=A o4F &

gloleHo|AdA 71&A

glolE o] Het(RtrHt, F&HE, HIAO) AT 5

AA 2 GAA AA

AA F2EFEHE], 27, HEYD, BEJAA, SW +4)

AGAAHA

AA F2EFEHE], 27, YEYA, EMAA, SWFH4)

7) 73E, FAA AnEL o] A Wt S TSt W=, 2017.
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AT EQJo] Het BAIE sjaste = 8} A4e
A1 Qrt. AT EQ o] HOMEAZ} Z715k= o] 9E AT EF0]9] AZAX(Connectivity),
4 (Extensibility), E&4(Complexity) 2.2 S Qlth. ojH o|fo]|Ad AT EF o7}t

7M1 AR (Vulnerability)& £0154 ghom, 3477} 0|8 088 4 9let. o]at
Hopge 9x FAWACNA Q71 Aol ohet 2 PARe A5, 44, 18, Ha
Fohe A BN BH 2F # % B2 AA AEF7] E9F Bkl e

]

al AR
F ek HF-(Vulnerability)2 A& A= A7 AHH o2 A = = 2
I A2 o]y3t HeFHEo] ﬁ:&E%]ﬂ FY(Weakness)o] Hrt.

o]t HU¥HEL2 CVE(Common Vulnerabilities and Exposures), 2Fd2 CWE
(Common Weakness Enumeration)®] 2]AE7F SA =1 it} CVELF CWEOA A
ol Fokdy) okde DU S, 7|9 AMo Rz 22 2 9Jtt CVEE MITREAM
7} 9A5HT Qlom, WI QWEZS I2A A|E AZYY 5 mRU R shte] Hob
ol she] o]F5 AFskal, T HiE Sl Qs AEE 5L

]
+

[©)

Zth. CWE= 2ZEololA Yehd & Q= Hekefgo
Hetordo] &3t © 550 = fAHH. CWE= HoF oFg
1 IDZE /\hﬂﬂQJ:_ iz Eo]—o]:zqo o]E’ A]tﬂ]:ﬂ_‘;;_ Eo}-gjlr;élq
Jl5-gtct. ul=r NIST(National Institute of Standards and Technology):= CVES} &
25l NVD(National Vulnerability Database)& W&0°] 2953l At} CVEOA] A|
5ot= FJH+= NVDOJA| US-CERT/NISTY E4& 7|wto 2 gkt 2hal 9], sfZ2 %)
I =45 AlFstal Ak

)

CWE-659: Weaknesses in Software Written in C++
Definition

View ID: 659 (View: Implicit Slice) Status: Draft
¥ View Data
View Objective

This view (slice) covers issues that are found in C++ programs that are not common to all languages.
View Filter: .//Applicable_Platforms//@Language_Name='C++'

¥ View Metrics

CWES in this view Total CWEs
Total 85 out of 1004
views 0 out of 33
Categories 3 out of 244
Weaknesses 81 out of 719
Compound_Elements 1 out of 8

(2% 11) CWE-659 (C++)
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CVE-2016-4018 Learn more at National Vulnerability Database (NVD)
+ Severity Rating » Fix Information » Vulnerable Scftware Versions « SCAP Mappings

Description

The Data Provisioning Agent (aka DP Agent) in SAP HAMA does not properly restrict access to service functionality, which
allows remote attackers to obtain sensitive information, gain privileges, and conduct unspecified other attacks via
unspecified vectors, aka SAP Security Note 2262742.

References

Note: References are provided for the convenience of the reader to help distinguish between vulnerabilities. The list is not intended to be
complete.

» MISC:https://erpscan.com/press-center/blog/dos-vulnerabilities-on-the-rise-sap-security-notes-april-2016/

Date Entry Created

20160414 Disclaimer: The entry creation date may reflect when the CVE-ID was allocated or reserved, and
does not necessarily indicate when this vulnerability was discovered, shared with the affected
vendor, publicly disclosed, or updated in CVE.

Phase (Legacy)
Assigned (20160414)

Votes (Legacy)

Comments (Legacy)

Proposed (Legacy)
N/A

This is an entry on the CVE list, which standardizes names for security problems.

SEARCH CVE USING KEYWORDS: | || submit |
You can also search by reference using the CVE Reference Maps.

For More Information: cve@mitre.org

(d# 12) CVE 2016-4018

A2A Q-ZA)%5(Artificial Intelligence) 7]&

Ol 3 A5 (Artificial Intelligence)> & ItiE 917t A5& QluxF oz W=+
O 7 W2 iRt th=A ookl YA, A7F] AMaLe} a5 HHRR = 353
7HA 32 U}, ol#gt HFEU 71A7E 71K A5 olgt= JiE2 dRFYE(1912-1954)
ZFA19] 1950W =% ‘Computing Machinery and Intelligence(1950) °|A4] o]u=]g]
A Aldolgh=s WS Ajtete] A5 SHAT 4= A= WS Ajtetal 71A7E A4

9J=7H"Machine can think?")zt= FES AF o

o »

S 9

4
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ICBMS + Al 7|22 0|88 27johs Wit o1

Can machines think?

A M. Turing (1950) Computing Machimery and Intelligence. Mimd 49; 433460,

COMPUTING MACHINERY AND INTELLIGENCE Imitation Game

By A M. Turing

1. The Imitation Game
1 propose to consider the question, "Can machines think”” This should begin with (A) aman — mach]_ne
definiticas ofthe meanng of the terms "machine” and “vhink " The definitions might be
framed 50 a5 1o reflect so far as possible the normal use of the werds. but

dsgerous, I the meaning of the words “mackine” nd “think” are 1o be (B) a womarn

cxamning bow they are commanly used i \s&ﬂx\hwmipﬁﬂcrwchmmm\lm: .

meanng and the ans mnmlbfr.nh\mn “Can machines thirk™ is to be sought in a

e vy e 3 g o ot i b Entent o simpiog o C) an mterrogator

defination I shall rrplxeﬂ!rquﬁ“ou by uuhﬂ winch i closely related to 1t and is

expressed 1a relatrvely nmambizuous words

The new forea of the problenn can be described in terms of a game which we call the
‘imitation gane.” It is played with three people, a man (A). a woman (B). and an
iatemmogator (€) who may be of eithes sex. The inferrogatos stays 1 2 foom apartfioat the
othex o, The obyect of the game forthe imtesrogator 1 to determane which of tbe ether
a0 i the man and which is the woman. He knows them by Labels X and ¥, aad at the

codofthe g e s cither it and i B or XisBond Yis A" The =
imtemmogator 1s allowed 1o put quessions ta A and B thus 2

€ Will X please tell me the lengh of is ox e hair?

Now suppose X is actually A. then A mast amswer. It is A's object m the game 1o try and
cause € to make the wrong identification. His answer might therefore be:

"My bais is shingled. 2nd the longest strands are about nine inches long."
In orderthat toues of voice may pot Ivlp the itemogaor the anmwersshould be writen

ot besien sill, sypenitien lepriaies
between the two rooms. Albematively the qmlmmdan an be repeated by an

intermediagy. The object of the game for the third pla
The best strategy for ber 15 prebably fo give tathful a
“T.am the wosan, doa listen to hinu!” to hee answers.
can auske similas

o help the innerrogatos
e can add such thmgs as
axail nothing x the mun

We now a5k the question, “What will kappen when 3 mackine takes the past of A in this
game™ Will the inferrogator decide wroagly as often when the game is played like this x
e does when the game 2 man and 2 woman? ¥ replace
our eniginal. "Can mackines think?™

(1912~1954)

(O3 13) ATt O[0IE|0E A

FAT "2t 7l ERE F9 ZAYA V&S vEtEE %ﬁ, w7, F2of wat
‘:]rOJEO} | 5250 HEHOF o|Exs 2EAL AZARL0g HEslo SHE)
2 AIR7|&2 EFot ot o|AlEe] vtE d=oE fBAE & gu}qlg otu}319]
h5(Learning) = AA7] AT 7|&ole| Bk AR E ATtEo] Qi Eofo|H, X

2 98d(Deep Learning) T 7slslgo] W F29 dhy glr},

£X 3%
I Robot Technoloay ____{ ) AT
S o N8
A = 011l
Planning

FEBUS s
e MORE T\
Search Agent g
&y

XAl B | . o

Knowledge Representation
S +AT

G|
el B &

Natural o
Feean Learning
Processing

//\ ’/A\'
I 012  HEJIA2AH LI
Fuzzy Theory  Expert System  Neural Network

(O3 14) HSHLI ASX]

or
N
>
HI
Ju

17



18

F
=
l-'__l
o
ox
B
re
ey

Stuart Russell and Peter Norvig®o] @2 Thinking Humanly, Acting Humanly,
Thinking rationally®} Acting rationally® &5t QI7t] A& HAGH = WHE
Jofstar Qlet. o]#gk 4714 HE3%t /IFA52 HYE & u ArhAtR|oA] Bt
OlFA52 F& Thinking Humanly®} Acting HumanlyZ 4=2 4
AuFAQl Q1-FA] 52 Acting Humanly, & AFEAE 5ot oh= FEoA A5As
<= 9ustH, Z|A = Abgo] f&ste A FARHA AIohlths WA SR QIMAE A
Z}stalA}t sk Z1o] ofyet QIZHAH 0”55}1“:31] Z7o] 7] wizoll A= AT
7t SR QA Ao R 9% EASS ddshet 7P -89 o w e

AUt
(B 3) AUSXIs 27
Thinking Humanly Thinking Rationally
v QIX|1at (cognitive science) v At HZAl (Laws of thought)
v QIX|2EZl (cognitive modeling) v =2| (Logic)
Acting Humanly Acting Rationally
Turing Test 2 v FOIT 2HHoilM x| Mol AFE =7

v

v RGASIOIA2| (NLP)

v X4 23 (KR)

v X5 F=2 (Automated Reasoning)
v 7|4 && (Machine Learning)

v #ATE| H|A (Computer Vision)

v 28 (Robotics)

A7 ABASE M A4 G 7IAS WELA SH 424 X 9o ofe
o gale] a8 A2 A4S L ST Uk oY FFY JAEL Fof nd

A 7|42 T8 BT A9E YA, AFS gL AFASY Bl

=

=

¢

_4

A

o

[\
(@)
—
~J
o
)
=
oft
ok
oH
R
5
gﬁ
rlr
—
O
\O
N
e
2
<
=

A 7HEe= AAF gofoltt. Yote]

8) Stuart Russell and Peter Norvig, “Artificial Intelligence: A modern approach”, The third
edition, Pearson Publisher, 2010.
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(1979/2021)

02042 &2 714

T U

=2 Ghost in the shell2 shell
Qe o] A0 Q&= TAEE Quldlt}, Ghost in the machine©]g= HE )
Kol 7|A 1y Ao o] E EARttty U= AlASE HEe g St 8
A2 AR E 7HA ¥7F i & 7FeSt of 2] Kol HALE
. o2 FI}olA Hol A= QF 52
2t

YRS Eety = #2opol Rt ¥ekeE Ak & 9lE Aol

(1995/2029)

(1979/UC2079)

(1984/2029)

ICBMS + Al 7|=2 0

HAFEAA A" oA qTS s FEloR

9] TRt BEEL oo gt o, of

(2001/2090)

(1995/2199)

(ad 15) FSM BALE= QISKIS

(2013/2025)

(2004/2035)
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3% ICBMSS} AFAS 7|49
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A12 ICBMS 7|& &%

1. ICBMS &

7F AR E (T 28

THIAIE, FAE, 28 5 TS 2okl AkeEe] JAHYel dZ2HA A 454
A AHEES B 7 AHEH vd"d(Michelin)2 313} HoE 93 Al E 74
olo] mi/JH, B71Y, AFEW 52 FEE +-ASstaL +E JEE VNter A
F g, Eolo] uA|, 458 -?:LE} 59 #el MHAE AlFste ARFEE]of(Smart
Tire) MBIAE AISSHAL Atk 3 F< Eroloj7} H=A7t 7] Ao Btelo] 371 A=
£ ARA gEFAY =1 H AAste] b Holg Alsdl FL Ut WP,
Ed, A=24H 59 ARAAECIA AHIAE A5t Erolo] BHE ol Erojo]
ABl2 Algo] s e

O

O

mlo

(a3 16) O|+IZI2| AOtE Ef0|0f (O™ 17) HIZHZLL ADLE AJE|

ARtE AHE BPE A B2ARGE 71RE, 24715 Sol ARAHU(0TE
E9J5te] BHEACNA AntE AE2 8% AR ek A7 WPES] gt 27 A7)
2 2] WS Aysle] wNg o3 Ad] B4 24 F $AZ 2Ystel S
g2 BYSIE Bk
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. SE9E AulA
v 71go] 9l A 27] BAIE AaE 98] 2L AulAE olgsl @ Ax
E9 (Lean Startup) HHAS Xfehsto] AF85HaL Qo thEZA Q] <ukA|A ook ¢

Q1 ofloju]lH](Airbnb)E 20084 Aeiste] ofupEe] FEke= *131 &5 ARESHL A &
SRS 8 BADH T F4AA AES K8 ste] Al
& AR AElA7t Q7] tEolth tXg 22 FHeE

2WA(Snapchat) 5ol 0|23t WA 0 & 5o STFFEHTL S 7%4/\}%'3 ST
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(18 18) OO|32AZE 0K S2tRE MH[A

UM E 2 HEH A9 shel 21 2350] AU o AH|A}; BEg2
ZdbAQly|, J=9] HHtd 23490 AEFYHI A (Starling Bank)= 201549 AHo|& @

A Azt =74 AAH glo] 23S Yot et B AREQ O E STF-L
Al o]gsto] 7| P thE SHE9 &o] FA| YUE AH|A FQof| AHIAE ATt
AUt "ol ARAZEE oA (Azure)The SFTHFE ABIAE A S5t TaaS, PaaS AlH]
AE AHstal Qi ol & Fof FEF-EY ol S, TlolE AP, AZES] 7|

=

4] glojgel Maledg &85 v E dStaL, &A1 siael 71E @ Aez 7|gs
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AsiE )% fAATE AV vdlE] sAeh THs Ao FEsT oS A4l
FOJR o]/t FRhAel wet AFuct o Jest oS T AL SIS Yk

Efjmfﬁﬁ E:Mﬁv; STUDIES

SO PRESENT ™0,

........ e MTRENDSFUTURDLUG‘rmm

USE : FORES[GHT
oy 1 B i EDUCATION THO::(, -
= CHANGE ==
- s " AiES COLNTRES
Wit = . PROBARLE =47
— mowe
T |||||||| — = =
POSSBLE srstes wagi - procanM , WORLD PREDICTIONS

" o umna OFTEN RESEARCH i
(2" 19) 0|24 GiI=
ZXA : http://www.hisb.hr/en US/foresight-info/

AtolRl2= 670 &oFollA ARt ol SES A%t A A E AABEL, AAEE &
=M
@ v g% A~ Z%E’Jr °ﬂé (I2xAh, ol 74
@ FE35E & (HAHY/AAT 74 B3 == FHE
® #H3H4 A= (9 tlolEi 24 Fl v AT 2oF 52)
@ B A% EYHE & =9 &3
® JArEA (FEA 2
© A2l (&ud AFEE P 4 o8 H1 43
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2. ICBMS 7|& €%

7 ASAT Heide BEF AntE F AH2

ABAE O] WHE PAAES A0HE TV, ANMEENRY AFL Bfste] AntES
o waksty itk AvkEsLAS Hete] AAHo] Y FAAEY HHE AvtEEC
2 sty AES T 4 Ytk AUIEES] AP O ARE AYAE, AR
(IoT) 71&3} AvtEEe] Waka o waste] chopt Ar|ag A F3 gt

ol

9) 20174 2€ Ato]AAXA], Prediction and its Limitations.
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(T 20) ALTIRF ADIE WHT

S AR Anke YIS aZdole 4 B Aok AR WAL o
AEdolo] £YAE Yo Selw WSEo]H FUT Ugo] FeolE Hol Az

TUT [ E8% AFT LE F e £YIXE Ve AlTAH.

. AntE J2E(Smart Grid)

7€ AEF(EH-54-vid-guf)o] ICBM=S §3et 7|4S AUtE =gl i
AOLE T8 5 [CBME -85 Ag3gAet 2uA7F FUgo s AAZE Ayt g+
FAEE wgoto = ouA] &S Y 5 Utk AYI3FA = 35 & U= AYY
Foll ot 352 S AAEY AYARES AT 5= Atk A9 3342 T
ArEfofl thulsl ol EH S A ARt o] & ARG A] F2 AR ES i FE H
Atk AOtE s =Yt HAYggo] £5% 4 892 w4 #HA AREARE0]

dYrAES 2 & =S ok, ez iHe dg8ge 2 &+ A
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(d% 21) AOIE J2|=

ZX4: 3M Smart Grid &9 °|X(Connected, Efficient and Sustainable Energy)

t}. golyE AFE(Wearable Computer)

ARERIE YIS Ao &85t Sl ot Aol flojdE HAFEE AEAH LS
Aoto] AAIZOR & AHE A Fota ¥ dolg B4E o ATT 4= ot ol
Qs ot HofglE 7171E0] A= ok A UE A7F-E(Scanadu Scout)= 7]
715 °F 1027t ojute]] thar Qo Auts, mi 2L ARAL, FFa4XEE, 35
=, 89 ARE, AAE AEA 59 774 59 70| 7HeotH, S44 HolH+=
AUEE FAEE AX|o|t}. HIWEEG) A AlAE Bofl g=sto|ud X|uf A} k]
oA BolFE Fotf1 AME A=tz o|BeQl YHE', Z7gol| AlA 7L F2E o] 9]
ol AR otg Eael 22919 miE, wo] 2x7x] AAztoz &4stal 3

£ HloelE USB "2 2] Ago| A5 #Asto] ekt A730e] <} 3 nAo] &85
+ 24 2&3(OpenGo) & HFt AFE0] L= At
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The Power of Healthcan D

The Body as a Source

University of Virginia Engineering, Body Area Network (BAN)

4] B0|E| £

(a8 22) 7401 A ZLEHL

2t AElE A52HConnected Car)
=8 (on)3 4] Hlolg 7|wo] 2%H AsAEN H B2 ICBMS 7]34 e eigel
7|8k Al d3 Ao 2 AZEL, A AL, YolAlolA

A =4
2 & ZFojy; & 9 EA
21 Ao} 5] AL olifel el AotE ARl Aol AMEE A5
Bz}, AntEFE ea ool A Adle|Este] mgEs EHOZ FZo|
25 171749 )

oItk T2t Bk o] AEAE

217
A5,
A% dE ALFUNE 5
ol B4 B 43+ sty Yck
AEAE TR Mol AWt Qe Mxl A WA, 79
solEY FAGGOR, F2, YEE ¥
T, A

oleg AdelS
@ 95 7% 7o FAEY 2025
oleloh AHRSIEM0T) 7142 TE3tel FANER o] YT rk. E
= A5 AvkEET AASte] MBSk Stk MWC 2016904 AT&TE 2vte7js}
AUtEES QA AMIAE MRl TS Wkom, & eA CCTV 34 A=, ol
279 £/9% 5 Aol & Yt 7158 AFSHT Yek.

e, 2= 24,
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Evaluation

c
"Mastering the game of Go with Deep neural networks and

(O3 25) Lnto] ZH|7}

b Expansion

Selection
tree search, "Nature vol 529, pp. 484-489, 28 Jan 2016.

q: Silver, D. et al.,
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(28 26) 737t
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A
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13) Dongsu Kang, Doo-Kwon Baik.. "Bridging Software Product Lines and Service-Oriented
Architectures for Service Identification using BPM and FM." The 9th IEEE International
Conterence on Computer and Information Science. Japan. (August 18, 2010).
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Course of Action
Planning

KICCS
ATICS Foresight
Decision S i Operation Plan

KNCCS ecision Supporting
Extracting OPl OP3
OP2

Clustering

Searching

Super Computer

(O& 30) 8! CI0|E{E 0|88t MEHE HA Q| 0j2H0=
71€9] I &8 sk B Akels]R] 20164 2¥€3%, pp.85-91, 2016.
=2 A 0]
T= =

A5,
t]fof|Z(foresight)2 U[HE A5f =T ¢ U= 5 dSHE P50z
= Z02 AARRPHA FAAA (future

o Yoftta olof we} Folo] WRTA &3
operation)& 913t A RIAAA B4} o= Agolr.

. S9%E 7e9 T &8
u] FHEE= NCW(Network Centric Warfare)s gt 48] A2ZK(Service Strategy)
4S =U5H7] Y5l RACE(Rapid Access Computing

9] stz 9= AFY
Environment)S &5t EAHA]7|1 9t

Forae.mil

2

FOI‘QE 0O
Software Development
GCDS

Software-as-a-Service —_—
RACE B
wicr

Computefgtore Content Delivery

Platform/Infrastructure-as-a-Service |uumnd

(O 31) DISA 22t2E ARYE ZEEZ|Q
ZXA: Alfred Rivera, Cloud Computing and Cloud Computing and Enterprise Services, 2010.
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St AFY SWE 02 J[aaS(Infrastructure as a Service)1®) @ PaaS(Platform
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WE 4 gl ATEC] A UG B 2mEelo] Ay P L 2LE0IY

AAE TG Aol LY ¢ ATEF AZEY 0] A ZRES ATt Ut

ub, 2Hld(Mobile) 71& &8
mHlY hEe SriAal AR AT Qoo g FAMA o7 e 4 9t Ed], AHlEE
S o] 83to] ARRE £ = & WL Runaway TechnologyZ} 7HEtet “Bullet Flight¥}t

2 ol SI5k o] FAACIE A7} A1) 3 s AR SHBAE) Sf,
B4, 25, ST 59 WS AUNA AF5 Ad 4TES ¥ 5 Y= AT Bk
e e =
KAC M110 with M118LR Done KAC

59.0F 209 oRAH Bullet Flight
OFeet ' 00eg 2.0.0

10.0 MPH from 3 O'Clock 2572 Fps

Yards Inches MOA Clicks Inches MOA Clicks “

i frd -6.5 -0.1 -0.3
-0.8 -15 -0.2 -0.4
-0.2 -0.2 -0.5 0.6
0.0 0.0 -0.8 -0.7
0.1 -0.1 -1.2 -0.9
-0.7 -0.4 =14 -1.1
-1.6 -0.9 -2. -1.3
-3.0

4.9

7.1

-8.9

-13.1

-16.9

-21.2

-26.0

-31.4 7. -13. - - Shown with OtterBox Field Mount

-37.4

-44.1

513 .10

15) Q¥ AEA), YEAZE 7HSE BH0IA A8 4 A St AulAR AAR EE AR
5L AT Aulag.

16) 2231, k) o], A &, clo]Elalo)s QIEfsols 5 b8} ALESolE AUE S Sl
2 ATl 21 AuAR GRY AL DAL AT BAE, ¥ fold BAE, DB BAE 5o 913,
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(& 33) RaytheonAt2| OIO|Z One force tracker H{E2|#|0|M

ZX4: http://www.officer.com/product/10054529/raytheon-one-force-tracker-iphone-application
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Unmanned Ground Systems

Mission/ PB POM The EPP Years
Capability Area FY14 FY15-18 FY18+

Hohs

(22 34) 29 AMAIAH
Z4]: DOD, Unmanned System Integrated Roadmap FY2013-2038, 2013.

. i &oF
HFFJAA A= FA-+H(UUV: Unmanned Underwater Vehicles)d F-Q154r
(USV: Unmanned Surface Vehicles)22 &2 4 Qlty. FRIFLAAL UubAQl
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Unmanned Maritime Systems (PB13 and beyond)

Mine Counter-Measures (MCM)

= ISR

Maritime Security

« PortSurveillance
- Special Operations Forces (SOF) Support
* Electronic Warfare

ountermeasure (MCM) USV

-

MicT

Remote Mine-hunting

[ 1l L Sean

MK 1I

Modular Unmanned Surface Craft

System (RMS) Littoral (MUSCL) Use Operational Evaluation Sys

AN/WLD-1

Sea Stalker

Large Displacement

Unmanned Underwater

Vehicle (LDUUV)

©
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Unmanned Aircraft Systems (PB13 and beyond)

2013 Expanding Strategic Focus from Irregular Warfare to Include Anti-Access Area Denial/Near Peer 2035+

Mission Areas

- i
Ma—4c Triton @
Persistent
MQ ICGray Eagle USN MQ-88/C
Fire Scout

MQ-1B Predator
Tactical

- <1320lbs X K = - e

- <FL180 USN/ USMC USA /USMC/ SOCOM
= <250knots STUAS RQ-7 Shadow USS0COM EUAS

Small Tactical s
Group 2

+ 21551bs

* <3500AGL

+ <250 knots

7}
>
]
©
©
o
>
©
=
g
Z
©
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o
hE
o
a
[T
=
@
©
i
S
=

smalluas

2 A - Small Family
Micro/Mini 2 onull i_ S
J - " — of Systems
Tactical ol USSOCOM/USAJUSMC 160/ (6n / USMC / USSOCOM

Puma RQ-11Raven

Group1 e
= 0-201bs USN/USAF
« <1200AGL T-Hawk USMC/ USSOCOM Wasp
= <100knots

Nano UAS
USAF = US Air Force; USN = US Navy; USMC = US Marine Corps; USA = US Army; USSOCOM = US Special Ops Command

(O3 36) 22 SSAIAH

ZX4: DOD, Unmanned System Integrated Roadmap FY2013-2038, 2013.
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1. 57} Qe
*27}0] F9l2 Fulo|n] Ayt RE AFL FloarE ey L Ao PAH o]
QJ%o] Z719] o7 75 & Z719] FA|Q =719 A4t} o] et HE A}l g

Forue /1S POk 7% Flel Qleld T4 A% 3l
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e o] oFd A0 37sleicr sHe Aoleh

H 4) 0|29 27t 7|5 28
72 H &
7475 " 5 =
. » I01F ZR]-AE, ATPREAA {4, 3 2 5
(National Essential - Ao Lulslol W ash o
Function) » 7ISES F6 FHeAHoR TSURT 283t Vs
FoAFIST) S . ?:1-:1'—‘3__4\—7]% FolA =775l AtE IR vA= Vs
(Primal Mission » AT 5 ZEE ALY 1247 oY BAEo] 30U7F FARSR] Fof dl=
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18) ul=9] 4% =7159] g Aolstal =7 15& =784 7] 5(NEFs: National Essential Functions),
FQJFIA7]'5(PMEFs: Primal Mission Essential Functions)¥ YF247]%5(MEFs: Mission
Essential Functions)Q.2 FE35}o] Z7}7]159] A&AS BAskT 9tk
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4) CES Review, A15+23], 2017
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#EAQl ContentsZ2 T#A Sleh. H(Uber) YA = AFFEE 7|HF WEAH|AE A
Soh= u|2 WEIAIZ & & glor 20109RE ABAS AZFSIA A A AA
7270 =7F 40099 7 ZAJOllA, 287) EU 7Hd= F 2270 =7tollAl AB|AE AlFsta
ALk, H(Uber) A9 7= A 64 Tl 7]F7FA]7F 6809 E&(82260009
AE ZAF. 20149 71 Y 7197HA = 18X o] dol F=9 AAGA AL
nE AR 1089 A9 w= i AsAt ARAF AUE ZEHAGM)O] Al7HEH
4609 2#(55289009 W& Holilth 152 24 Contents To2 7|49 7M1 &
BAote A & 5 Utk

5) “MIA 2 2FZ A8 QA 8 (Uber)”, FEAE EFI=, 20179 05€ 18Y
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6) Bt=A JA B 29| J5o] 2470 dutet 2vi2 Frliths WA FE A W) vgs £ Qloh
do] Z5 AEARl IE Foj7t 196580 W 2 AEA : Y7]= ol

7) “2lAe] FEAREAOloL AR - WEIG] 584 BIF, A, 54, 2uAAT A202 A
13, 2009.3

8) Lincoln, Anthony (March 2011). "FYI: TMI: Toward a holistic social theory of information
overload". First Monday. 16. “Economics often assumes that people are rational in that
they have the knowledge of their preferences and an ability to look for the best possible
ways to maximize his preferences. People are seen as selfish and focus on what pleases
them. Looking at various parts on their own, results in the negligence of the other parts
that work alongside it that create the effect of 10.”

9) Mulrow, E. J. (2002). "The Visual Display of Quantitative Information: The Visual Display of
Quantitative Information", Technometrics 44 (4): 400-400. doi:10.1198/tech.2002.s78
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#o)4 Lelo] gt
29, A9, 3, A, AL 5
H%o] Wagt Selo] AgHolct
zom Aol Brhssit
AZEI 2 4 gl

C AR FANES X S
s op w2 9] Asoltt

ARG 50| THsstct
QztAte] gelg wed

2RSS o8t AR el g

S Al A RS SUSHElE e Sk Utk 4% JAnE By
o) ASAE, AR 5 e ARE Bl ARE Sska glout b7k WEt

Aol g a Jon g2 £3H JESEY 8ol o gl
of YJAHAHYHA A AFHE Tt Axto] 2RI} Hlw MY & & o Qe 5o
TEsH(E 3-1] FR)ol=taL 2] A 22 = AT AFolA AsHe HFt 4
HE 2353 Al A% #EE skt AoleR A8 & Ak AEol AMRA

Al AR&S= CCTVY 3% et FEA|Fo] 233 AbFA oHe= AlSdt

System Problems

Impact of Problem on User & Their Tasks

(1) Low operator to screen ratio

More cameras were being introduced to the system and
control rooms were given extra camera access for better
security coverage

- Risk missing vital information during scanning and/or
following moving people and objects from camera to camera.
particularly when operators had no peer support

(2) Information overload
Operators were exposed to multiple sources of
information and communication systems. i.e. radio call
groups. telephone, e-mail. and cameras access views

- Risk missing vital audio information over radio as operators
were often confronted with other audio and video information
simultaneously over long periods of time

(3) Delay in viewing & locating CCTV views:
An electronic geographical map linked to camera
screens and locations was a needed tool. Some video
monitor sereens would freeze because of signal loss due
to bad weather

- Good local knowledge of the surveillance area was necessary
for camera search tasks. Often manual lists go astray in the
control room

- A manual system could cause delays in passing on the spot
information to police officers

- Risk of missing miss incident(s) altogether

(4) Dysfunctional Pan, tilt & zoom (PTZ) controls:
Legacy systems that were integrated with newer systems
and poorly maintained equipment led to electronics to
fail and work inefficiently

- Operators’ felt ‘embarrassed” when sharing CCTV video with
police control room operators because controls would not allow
the cameras to move when given instructions

(5) Street cameras were poorly sited
Poor planning and assessment of CCTV environment
during the installation phase had meant that over grown
trees and other objects occluded the camera views

- Cameras positioned too high or near overgrowing trees.
Operators were fiustrated’ when trying to focus on specific
activities such as drug dealing and youth loitering

[ 2-4] ZE CCTV 287t Z&lot= =M

10) H Keval, MA Sasse - 16th World Congress on Ergonomics, “Man or gorilla? Performance
issues with CCTV technology in security control rooms” 2006
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o] vRAE gugittd dHEs AR AHYE ARTtlAN @Xickes A7 ] g7t
< HHE g971 Q= Aol

20119 29 w29 E7|AME ] QJsff ofzzt RIZERl 2370l IFH ALNE XA 9

ot mlo] FRIgE7] F8AE TRl o #Fo] B

o= HEbete] 27140 2ehe FARE 7] 28R AAlR jiZte] &=t Tishe
dE5 B4 Ash S0l okl AL HAof FhEo] ZRA] PRI ot
d52 FRAFE7I9M Asd A N S8 gt 2 mAxIer A4 g Eit
ofyEl FA7IE Sl Aot E M2 FJEE IS2FE fAsfoF etk Al &
gl 2Rl A ol Ho] ofolEo] 2RE YUt T8 HEIT ASolE &
St FRIFE7] 284 s Lo e HE &ollA Hds] S XA SAR

glolE= 2141719k vl Aol v + fle 8% F7Iu thERl. ] 3
oA Xt A Fo 9 HEE BHAY B AAStAL FAE uHs|or st
A G F= T2 Aol 2T =80 I8 e AT Fo FE= A
AL GAEofoF st MZR S7F] AR FRAdeL o 23U I 79 HEE
iz 7ot 2 25stA] ke e At

IS 2 vEde BE A J2E a5k o "R E V1A e
Aulel dEske B8 24 @ ¢ e Aol A4S siEt. Iy A g2 Al
&3 A o8l &3] 9T e ¢ Ao I FoAE A2 AU HEE
A3 AFshe 5ol FHA9A E 7ol B Bt JHE B4 ASel 8"
2ol ofyth. A4go] ot HAREE Ao o277 RE JIYEA IS &
TH2), J3A A9 AHEE AR6iM o] 43T & e 2 o= 45 &

11) "In New Military, Data Overload Can Be Deadly’, New Yourk Times, January 16, 2011
12) Art Kramer, a neuroscientist and director of the Beckman Institute, a research lab at the
University of Illinois
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T dupa179] FEAR & 4R AFEH AYECE wiES 4 gtk 19974 IBM
9] Deep Blues= A& A7F AlA FujAd& o7, 20118 IBMO] S=2 b|=9] Q17]

A= 29 JeopardyollAl 7495Z 7155t 2508 E2|Y a2 & ok ASA

15) glolA A ZHAE o] &3 AF=ZQ] Ao AT E Tst= AH]|
16) Thrun £, 2006
17) 29| Deep MindAtol| A 7HEst Q1325 vHiE T2 13
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18) Cross and Walker, 1998
19) Brants, 2007
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A0 R “HFEF AASH] st SHIER Ak, & S 7H= 7IAE vtee AT
(Haugeland, 1985), “?17ke] Akl Z8jal QARAR, BA E7], g5 59 &0 a
A 4 Q= &5 5" (Bellman, 1978)0.& 79| Hr}. Atgo] AZste W Yot
Al QIZAl0] YR Aoll== 6}313 Lo sfAHEY. AXHEH] WE&S Eol
AF&oh=t AA| TS QI FE2] A A 7| %517] o] AAFo R AF

.|_4

r:i r}r

JejA9] Fekr} ol AEEH A SHHE AFdl(right thinking)'S F45tH 4l

S AANRY. =572 S AFe Alojtt. o]A Apae] Hzlo] A4le] 7‘455

et A2k skabEo] A Atalo] Yzet QIFAsS A+FTh A ARalo

A3t AFA 2 “AAt ZPE o] &3t FA 58 A (Charniak and McDemott,
A

1985), "R} 2 FYE 7FsoH o= AAY AT (Winston, 1992)5°2 #H

ORRAEFO & QIFA 55 St FF HElo R B Aotk B4 tellE oold
Flagent) 2 EFE=t] AFE oo|MEE 242z AFsial A9 &2 45t
AL F7IE BEE FAISHL Hetel] 85t HRE TE7| Wil €Ed ooldER
%E‘rt OH ]"f} "Eﬂ;ﬂ FHAE= 1@01]*1 AEAs2 At As2 AsH olojd

ATA T2 2 ohjr A, 7]@01] E}E} 24 i‘-‘i—@ 7S o= it} Ay He
dst, 45t AAst AR, A, AREH 38, Alojoley JIFFHE Adojg &
o] 7| oz dQolrtil Flt}. £0o]A Hof sh= A2 Aojo| &3} QIFFE|S}H Fofo]
ok @A Aojo]& FolA SEEA A Alojgtal RE+= Foprt Utk ©AEE =
A3t (objective function)& W5} of= A& BRI of=d UAFA ol LI T2
A= FoiRl EAofA QFA 5] —4;‘44 ok 2o 517 wjizo] A2 Aojol&
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21) de Rigo, D., Castelletti, A., Rizzoli, A.E., Soncini-Sessa, R., Weber, E. (January 2005). <A
selective improvement technique for fastening Neuro-Dynamic Programming in Water
Resources Network Management). Pavel Zitek. (Proceedings of the 16th IFAC World
Congress — IFAC-PapersOnLine). 16th IFAC World Congress. Prague

22) Ferreira, C. (2006). “Designing Neural Networks Using Gene Expression Programming”. In
A. Abraham, B. de Baets, M. Koppen, and B. Nickolay, eds., Applied Soft Computing
Technologies: The Challenge of Complexity, Springer-Verlag.

23) Da, Y., Xiurun, G. (July 2005). T. Villmann, 3. (An improved PSO-based ANN with simulated
annealing technique). New Aspects in Neurocomputing: 11th European Symposium on
Artificial Neural Networks. Elsevier.

24) Wu, J., Chen, E. (May 2009). Wang, H., Shen, Y., Huang, T., Zeng, Z., B&. (A Novel
Nonparametric Regression Ensemble for Rainfall Forecasting Using Particle Swarm
Optimization Technique Coupled with Artificial Neural Network). 6th International
Symposium on Neural Networks
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27) Y. Bengio, A. Courville, and P. Vincent., "Representation Learning: A Review and New
Perspectives," IEEE Trans. PAMI, special issue Learning Deep Architectures, 2013

28) Neocognitron: A Self-organizing Neural Network Model for a Mechanism of Pattern
Recognition Unaffected by Shift in Position

29) LeCun et al., "Backpropagation Applied to Handwritten Zip Code Recognition," Neural
Computation, 1, pp. 541-551, 1989.
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® NEURAL NETWORKS APPLICATIONS (IEEE TECHNICAL ACTIVITIES BOARD,

1996)
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Lincoln, Anthony (March 2011). "FYI: TMI: Toward a holistic social theory
of information overload". First Monday. 16. “Economics often assumes that
people are rational in that they have the knowledge of their preferences
and an ability to look for the best possible ways to maximize his
preferences. People are seen as selfish and focus on what pleases them.
Looking at various parts on their own, results in the negligence of the
other parts that work alongside it that create the effect of 10.”
Mulrow, E. J. (2002). "The Visual Display of Quantitative Information: The

Visual Display of Quantitative Information", Technometrics 44 (4): 400-
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® H Keval, MA Sasse - 16th World Congress on Ergonomics, “ Man or
gorilla? Performance issues with CCTV technology in security control
rooms” 2006

® 'In New Military, Data Overload Can Be Deadly’, New Yourk Times,
January 16, 2011

® Art Kramer, a neuroscientist and director of the Beckman Institute, a
research lab at the University of Illinois

® Stuart Russell, Peter Norvic "Artificial Intelligence A Modern Approach 3rd
Edition" Pearson: 3 edition (December 11, 2009)

o Si7lwrlol, QgAY

® de Rigo, D., Castelletti, A., Rizzoli, A.E., Soncini-Sessa, R., Weber, E.
(January 2005). <A selective improvement technique for fastening Neuro-
Dynamic Programming in Water Resources Network Management). Pavel
Zitek. (Proceedings of the 16th IFAC World Congress — IFAC-PapersOnLine).
16th TFAC World Congress. Prague

® Ferreira, C. (2006). “Designing Neural Networks Using Gene Expression
Programming”. In A. Abraham, B. de Baets, M. Koppen, and B. Nickolay,
eds., Applied Soft Computing Technologies: The Challenge of Complexity,
Springer-Verlag.

® Da, Y., Xiurun, G. (July 2005). T. Villmann, 3. (An improved PSO-based
ANN with simulated annealing technique). New Aspects in Neurocomputing:
11th European Symposium on Artificial Neural Networks. Elsevier.

® Wu, J., Chen, E. (May 2009). Wang, H., Shen, Y., Huang, T., Zeng, Z., ®¥.
(A Novel Nonparametric Regression Ensemble for Rainfall Forecasting
Using Particle Swarm Optimization Technique Coupled with Artificial
Neural Network). 6th International Symposium on Neural Networks

® Ganesan, N. “Application of Neural Networks in Diagnosing Cancer Disease

Using Demographic Data”. International Journal of Computer Applications.
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£ ZHWE (1975). (Adaptation in Natural and Artificial Systems). University
of Michigan Press.

Y. Bengio, A. Courville, and P. Vincent., "Representation Learning: A Review
and New Perspectives," IEEE Trans. PAMI, special issue Learning Deep

Architectures, 2013

Neocognitron: A Self-organizing Neural Network Model for a Mechanism
of Pattern Recognition Unaffected by Shift in Position

LeCun et al., "Backpropagation Applied to Handwritten Zip Code Recognition,"

Neural Computation, 1, pp. 541-551, 1989.

D. Ciresan, U. Meier, J. Schmidhuber., "Multi-column Deep Neural

Networks for Image Classification," Technical Report, 2012.

FAE, RS2 FAFA A9 & E7F, 2017-04-06

o MZAE, "ARE FAE WA Al SA ¥Rt HA=IY, 2017-06-20

Robert Allen, “15 Applications of Artificial Intelligence in Marketing”, 02
May, 2017

Cross and Walker, 1998

Brants, 2007

A7 EnE, 201149
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® Patrick Ulam, Yochiro Endo, Alan Wagner, Ronald Arkin, “Integrated

Mission Specification and Task Allocation for Robot Teams - Design and
Implementation”,
Huang Jingjing Xiong Caiquan, “Combat Effectiveness Evaluation Based on

Rough Set and Neural Networks”, Computer & Digital Engineering, 2011-05
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A whEold Z2OE -8 solvergtal F-Et0h. @ol AMEoh= dEAQ solverz
L CPLEXD, Gurobi?, BARON3) 50| Q11 $2)7} il 47 otz Q& mjola2a
ILEALS] Excel® ¥ A3} & 2= 7|52 Aot Yok +7F /3% 243t
EAE Z solverollA AAIshHz 5ol 2A 8 & AY(run)S SotA = F
Aot HAZS gdA 42 F Aot (O™ 4= GAMSYEE= object-oriented 2AZE
ol E ArREste] flolA A& EYd 2FJAF BAIE A4S Aol

wm C:#UserswAdministrator#¥Documentsigamsdir#projdir#Untitled 4.gms =R EC]

TSPexample.gms \ chem WMD_new.gms \ chem WMD_new.lst j chem WMD3.gms | chem_WhD3 st Knapsack.gms \ Knapsack. kst \ MCNF gms ]

MENF st | setcovering. gms | setcovering lst | T5Pexample st Il Uniiied_4.gms Untitled_4.lst | whoishetter Ist |
Sets

i A set of pilots /f1%10/;

parameter
lc(1) cost for pilac-4 /1 10, 230, 3 13, 4.10, 5 12, 6 15, 720, 8 30, 913, 10 f1/;

binary variable
(1)

ifree variable
lob3 :

equation
lobj fune
lc1
c2
lc3:

lobj func. .
lobj =e= sum (i, x(i)*c(i)):

et . E
flang gy

c2. .

b (13') =1= x('4"):

c3. .

be(1a') =1= x('3"):

model IP /all/;
solve IP min obj using MIP:

(O 4) z|Mst ZHME Z=13} oF 3HH| of

1) IBM ILOG CPLEX Optimization Studio, 7HErA} : IBM
2) 7HEEAL © Gurobi Optimization

3) Branch-And-Reduce Optimization Navigator

4) AT E Qo] AIO|E : www.gams.com
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£ 7153l 37Hfeasible region) o8ty 2t} d& &
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71 A 2E 7HE w)oflA YErE & = 7Hsl 37 AE Eojsa Qltt
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(12! b5) 7tsdl 27HFeasible Region)2| O

=

o1 Fs8l B1tol Ulcirclo)o.E FAHGU T 7t EATHE B
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Aset Cisconvexif V x € C, y € C
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AZDEA AP, integer programming)2til FEt},

2] W9 AFA(dimension)
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= Z2 7 W] Eolt

o5 (convex set) 0|6 (non-convex set)

(1@ 6) Convexity of Feasible Region

2|23} o] Zof| 3lo] convexity &2 Wl-§ SRS FAX| L St} 7HsE &
convexgh= 7HY stol ZAE F= 7|¥o] Eol A= Wil 7ted +
convex % B & FATL T 4 A Heh A7 AHE 7Hss S3t
A3t 1Yo Al 7HA] 84 F A|°FAlo] THo] UATE SHANE FA|Q H ojF R =
A3(objective function)d] FHo= & JTFS vH=t}. FATS9] 42 Tt
(19 7>} Zo] &3 & 4= Stk

A HAR, e A4 (continuous function)?t EA<4(discontinuous function)
R FERES (O™ DY A WA S04 B Hiep Zo] A&t e HE

Zl O

o] A%H R ofojzl Fo|T BA% A St ool Trol A B 3 Ho] A
Sh shaolt. W) of7|e) ¥ WA 1FL Semi-continuousPl HE 5 4
52 BE A AT R 29 BAy Bd% ety B@

= AR, ol& 7 sSsHdifferentiable) $r9}F vl 75514 &-2(Non-differentiable)

gz RS 5 QAT uli 7R g 3 WY 2 FolA FHAdol #2(unique)
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S AL vE &7Fs Ie 184 oo E oA dEsH EHE F WA 22

TR7HA R, vl 7RsoHAl thal B e 2ot

Al AR Z, convex3<et concave@LR FET = Ut} convexe ESSITHE &
olmz A WA IYH o] T7t 253 A5l i, concavers HHHiE &5
Beoltt. 7Fssll F%to] convex setQA obdAZF FRPW AAF FAT

convex oF7} FQa5H4 thFoiXit.

5
1o

I, BEATSTE 7 ofF MY 2 FolA olE FEIE 2 S W 2417
E7] A9A L E= ol YA AL
*e—O
e—o0
—o
A< k4 (Continuous) =94 & (Non-continuous)
n]& 7Fs(Differentiable) 0|2 E7}5(Neon-Differentiable)
A
Convex &t Concave @t
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Al e 23429 £ B8] 10% sttd 237t

AN ojgA MY Al
13 & o Ut oA HA st LA A o U v EE

AOR 7Fsot7] o] oA %2 doltt. o|AS YHE EAH(sensitivity analysis)

2 g AAB) W50l Fi Aokolt o2 mejs) By
=

SAF 30] AES 7hL 08 2FAE 39 A=E diAlsHAl Hol o

oo
Ir
>

92 (10} =3t BYA 275 s |}, 121 AL

EHEE A9E A & 5 Aok TRIVHAIE, ofd A2 =27t AZE b SEe
o

= 245} wygo] ozt t2 gohd mulojA
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ox 30

S
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4
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R
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O

(O3 8) X|3e| == 7| =X

O

o] A+ Travel Salesman Problem(°]s} TSPZ H7])olgt &= & <A FA
3t HYS AEsto] & & “jr TSP QY(Salesman)o] X4:9] o] FH-EGLE A
£ U4 S0 Zotof ste 2AIE BAT 5 loH 18329 =AU AL £
TAE HHEote 2AIE 047‘7} AIZE A 1950 H9] = RandA+4ollA &4 A

= AR 497119 ZAIE ®Este 2ZA81E DantzigZ7h WSt thdzke] A+
£ AA 200690°]= Cooke] 85,900719] EAIE Adsh= siE E30=Hl ol &AI7l A
74 71 & Ato]Z(Largest solved instance)?] &9 EAE d#A Ut o] &A
o] S|E 27] S5 @Y CPU AHE A 13990] 2 FHTha dEA gloy £A49] oj5&

= W 7l = 5 AT

AR S (A" 8)& Hr Hgi&e
= 9 Aol A 1 Aglo] A 5“4&4611%1#5 s ol °]
ol HAgt BYE wEil E IAZ F= FAUE o di=E GX] e A,
o dl= 4= d9& ol el g
ZAS] A7k B MERATE E4ER S
d 9= ol#F TSP A9 A2 v A& WEaoF she w9 e 4=E A
S HofFil gk (O¥ 99 A= &3 Hote 23 Aol & & fle 9992
A & 5 ol
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(O™ 9) 0242 TSP ZH[2| of : 0| TA| Y&
TSP A3} BP9 434 #EL ohZ Zrh
Min Z Cij Ty (14)
iIENEN
st. Y, x;=1VjEN
IEN: =]
Y w;=1ViEN

JEN:i=j

Y z;=lSl-1vseN2=<|S <|M-2

iESIE S =i

Ly = {071} ViEN, VJEN
23} Bg(Formulation) (14)° et A2 & AFol|A] 514 o=t} tvt 83t

AL 27t AR ¢ 715E ZAE E7] 9ol TSP & oA H A3t ng
Zrojjo] ofu] 5ol Hgof AA HolH (=29 HA 5)F Y&t HE &2 ¢S
4 Utz Aotk olFA 49 EAE £7] o HAg mPS 5k Ae U=
g} shEo] -8 ol gt EE, TSPREL § 7Hdgt Rdg Fivh vEITh
W 1 2dS A85Hd "ok EE, AT &R ZAE E7] 96 & TSPE H-&5fof
ot A2 oyt
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Tk TSP £AIE o|8A & & QL7 Wk AW £WR BEAS TSP 745}
o Solverg ol-g3te] &1 d2v] AF Wt 7H AFHZ 1
A gkt of @7 siop @717 woF 104170] AR §e o]

ki
Arget M43t B9 3 EAE(WHE 4, AREL BE9 73
=°] 2 Zolt}. o|d AL fH= ZAE © "y £7] A% S oot gt H
2 AFEHE 2= Ax 2 4ol o2 Hio] HFEY CPUE Ao E8st= 1
g AAKParallel computing) W= 113 3) Hlof gtch. 3A)9F RFAK(resource)e] Agt

—~—4
)

H}

ol A& 27t 7H Adt 58 oA o] ZAIE EoloF vt W & gt 7
It M2 &3t Y (formulation)S ZotYEAX] = 7|E£0] BFPoA A7 &
ol = ol" Q4SS AEste] IAE AAGoF 2ttt o EH4lo] EF QT 7HEdl
37t At o ot 1 AlE BEof HojA Thedl 57 Eoof gt & 1Y
1 AA 9] EHAS AHES ot Stk BEE o] go] X3} THEO] o]E FEolth
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- Nonlinear Programming Algorithms
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- * Deterministic Operations Research
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