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SXEA 1435 1592 1521 1890 2620 3607 4230 4660 102 183 20173 dlole] 574" Al 1=+ 53 85659 Yo= 201605 thy] 4.9%

358 A o= ekl 20104 o) F AT 6,6% 4L 9)

3 20143~201713 CAGR
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(22 3-1-6] CIoJE| 715 HEe AF 72

'10~"17 CAGR 6.6%

WOOE 5 -HEE ——3ZE

58,565

53,730 55,280 55,850

47.715 49,985
43,180
37,407
15.4% 9
.\m.M\AS% 7.5% 2.9% 1.0% 4.9%

2010 20114 20124 20134 20144 20154 20164 2017'A(E)

tlolE] ol -x2], DB AA|- 5, 714 2|2l tlolE] 5 Eols x3lsial
A= HlolE = A1 2017 5% 6,8939] Yo 2 A the] 43% A5 AL
2 Yehgr}

(3™ 3-1-71 ClojE] 715 AIE #2

'10~'17 CAGR 6.5%

BOOE 75 —— 3YUE

52,673 54,142 54,571 56,893
46,865 49,021
42,374
36,610
15.7%
: 10.6%
’ 4.6% 7.4% b8 oo
.\.\ |
20108 20114 20128 20133 20148 20158 2016 2017%(E)

Hlole ZAE A2 HlolH A7 24d, vlold F4 148
2] 73571 A", dlol] And A A" &

grakar glek o2f gk oIy 74" A2 2017 16729 1= 20164 T
30.7% 8730 e™, 20101 ©F AR GHE 11.2%=2 T3 A S 25t

=30 & VeIt
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[32& 3-1-9] ClIOJE] MH|A AE 72 (tel:

[ 3-1-8] ClOJEf AHE AlF 72 (2ol o 2)

'10~17 CAGR 11.2%

WOOE HEE ——3UE

797

20104 20114 20124 20134 20144 20154 20164 2017'A(E)

Ch. GIOJE] AMH|A A&
Hlo]E) Al ARE 2017 62 7,9469] Do 20163 tha) 3.0% 447 A2
2RI}, 20104 o) F AT EE 70%= 24T

of &)

0~'17 CAGR 7.0% WOOE MulA  ——ZUE

=]

64,151 65,977 07,946
7,32
47317 52,258 v
42,242 43,218 ’
2.3% 9.5% 104% 9.7% 1525 2.8% 3.0%
.

20104 20114 20124 20134 20144 20154 20164 20174(E)

tlol8] Al A= FA HolEu DBE 7IWke.2 PRE Al gshe A WAl
ABl 2, HoTHE 214 drfisiAy S7Hske HlolE A A~ HlolE S &4
3 A2 7 & Al gote EAAT Au| s 2 5 STt o] T HEAE A
H| 271 90% 7FE AAIShe 718 2 A= 7748k, ofofAM £ A1 AH]
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[33 3-1-10] HIO|H MH|A ZEZH AIZ 72 HIF (Ete): of &)
uEEHE HIOH 2MHS CIOIE 724
20164 90.7 54 39
(59,854) (3,529) (2,594)
20174(E 90.6 54 40
© (61,575) (3,662) (2,709)
Jept FHE o]y &8 A0 Hofdol wet HolE Aol HolE &
AAF okl A7Ee] FERIRH, 53] 2013 o] ¢ A IES B o]
WA =2 44ES Holal Stk
[E 3-1-5] HIO|E MH|A SERE AT A2 (91 2 &, %)
15 ] ] ) 1
.- 20134 20144 20154 20164 2017'4(E) =712 CAGR
= 16~'17  '13~'17

w2 HIS =2 HIZ =2 HIE =2 HIE e HIS

GIolE{AH=H 1,708 33 2019 35 2379 3.7  25% 39 2,709 4.0 4.4 12.2

HHEMZ 48,284 92.4 51,985 90.7 58,171 90.7 59,854 90.7 61,575 90.6 2.9 6.3

HIOIE 24

NS

2,266 43 3,325 58 3,601 56 3529 54 3,662 54 3.8 12.7

O H|A
A0 " 52258 1000 57.329 1000 64151 1000 65977 1000 67946 1000 30 68

3. I HIO[ELY ZIFEME AY A2

20173 "lolEjakd A& Al T RE 62 29739 Yo7 20161 thH] 4.0%

4 ElelEAIg] AR A1 R Holesh AA o Bele] Qi % FEow 24 Askea, A
£291 DB AR b2 71 2Ah 91014 HolHE w2 ke B, 716k 29412 s el
VTR EXE EEERENEEE
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[22 3-1-12] Hlo|EjMe] B2 Xixoy

20154

20164

2017'4(E)

33 A 0 2 ek,

[23 3-1-11] HIO|EAHY ZITME AT 72

56,950

60,523

(9l o )

62,973

20154

20164

2017'4(E)

nE AulE A4 FRE BE, HolE] 75 AR AE 20174 2

29,2019 9, Hlol8] Mu|2 A 12 7,1469 ¢, Hlol8 &34 A2 12

)

653691 9o 2 JeRJT)

AN AL HS

M

B OOE £24 HIOIE 15 HEE

24.8%
(14,124)

26.0%
(15,720)

26.3%
(16,536)

HI3E HIOIELY AT g

YIS PALIES

46.9%
(26,698)

46.0%
(27,875)

46.5%
(29,291)

R

28.3%
(16,128)

28.0%
(16,928)

27.2%
(17,146)
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4. =LY C|O|E{ XIS Q13 31t Uubaked 68 Z3kek A Ak 2] 20174 dlo] B &5 912]2- & 107+ 9,320 ©.
220163 tiH] 6.8% S7s A . =2 eIt
= dloleakgell FAEE 9l Qe F 20t 4753 o 2 A thu] 2.1%

T7Hem, o] F dlelH 7o Qg 73t 71057 0.2 Ad tiv] 53% 7k (2 3-1-8] & M@ L HOIE{ZIS Q12 Bt ELERD
Aoz vehgth e 20154 20164 20174 .
oz 72 HIZ o1z 72 HIS o1z 72 HIS 16=17
[E 3-1-6] H|0|E{AKY ©12] 515} (Erel: 1, %) BIOJEfAte] 70,338 70.0 73,256 71.6 77,105 70.5 5.3
20154 20164 20174 == ALYy 30,102 30.0 29,119 28.4 32,215 295 106
T 16-17
REE ] HIS REE ] HIS REE ] HIS
ﬁ = ﬁ = ™ s H Al 100,440 100.0 102,375 100.0 109,320 100.0 6.8
T [=ESE 70,338 25.1 73,256 25.4 77,105 26.2 5.3
GIOJE{%I2 2] 209,985 74.9 215,365 74.6 217,648 73.8 1.1 tlolE) 8 2 1 glo|E] /EkAlz) 49F 12547 © 2 714 2 1|52 24|
| 280,323 100.0 288,621 1000 294,753 100.0 2.1 )31, o]ox] DBA 12+ 78631, Hlo|E] <lz|Uo] 14} 66341 <=o|Q]t}.
dlolelate] F-2 HlolE|Z T 9l2le B, HlolEl& A Fole] ql2io] 3-1-0] 201741 1 19| 0BRSS 21 213 92
11.0% S7Flen, 75 A" Fole] tlo|g 2] Q1= o] Zd thiv] 6.0% F7F Y BlO|EjAIR] urAL H Ay
et 5,025 5,046 10,071
GIO|E{OL7 |21 E(DA)
6.5% 15.7% 9.2%
H 3-1-7] Bl0JEARS LY BIOJEIZIZ 9121 Sz (22, %)
29,267 11,987 41,254
20154 20164 20174 S BIO|Ef JHR}
= ooE
TE 1617 38.0% 37.2% 37.7%
ol 72 HIS ol 72 HIZ ol 45 HIZ
HOlE A2 13,127 3,507 16,634
H10|ElE2M 8,886 12,6 9,272 12.7 10,291 13.3 11.0 p—
) 17.0% 10.9% 15.2%
GlO|E1 - ZAE 34,323 488 35,404 484 37,516 487 6.0
B 4,792 3,606 8,398
7= 29,304 M7 29,941 409 31,693 411 59 BIOJE| 2417}
6.2% 11.2% 7.7%
ZiNEl 5,019 7.1 5,463 75 5,823 76 6.6
11,851 6,012 17,863
GIO|E{AMH|A 27,129 38.6 28,580 39.0 29,298 38.0 25 H|0|E{#|0]A Zt2|XHDBA)
15.4% 18.6% 16.3%
A 70,338 100.0 73,256 100.0 77,105 100.0 5.3
1,283 520 1,803
5 0|3 BIO|EITE 7HIE! 220} HO[EIXIT Q124 HOlA HlO|EITST} HO|EZIMEIOR P26 HAIG1ZS HIOJE| AIO|EJAE
1.7% 1.6% 1.7%
5 BlolE AR Q1Zolgk ZIglel A Wa gt vlold Tl 718, A, 14, £ B whe) A 52 Faeks 1Y 1)
S 23k} DA(Data Architect), Blo|E] 704kz} glo|E] dlx]U o], Hlo]&] £417} DBA(DB Administrator),
tlole] #3tz, Hlole] AR E, do|H] 7]g - niAEl 2 FE-g), 6 7ol dukikedolgh -5, A%, 75 A, 7, B4l -v|He], ejgiks T8 ot Ak & ast
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a2k el HlolE A% o1
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91 LY EO[EFR|S gt
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o1z bl
72 HIE 72 HiS
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22552 1el Hlo]E] AJo|IE| AE HlolE] ol EEba), HlolE] BA
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H| 2 &t [33 3-2-1] 2017~2022'A GIO|E] 7| £24 A AIE 72 (EF91: 1008t H21)

ofi2| CI|O|E{ L Si=h
146,143
134,084
122,369
CIOIEIAIRI Liate} 7| ZOICt 1 #1919} Hol7} Citsl Ol 7|72 MESH-Li0| M2} AJR 727} CHEH) LIERH 110,934
C}. 0] 0AK= O2-EU-2 S A7 22 ZHAS Bl0IEAe] 7S, HOJE 7]9f 4, ZXIX 2t GDP it | . 99,854
Ol ZRIX G110l S, 22 YH0|E AR S32 S4I0= 519 Hl0|EAY HEIS UOL=LY :
1. HIO[E{ AL AIE 2
20174 20184 20194 20204 20214 20224
dlo]E Ak Al yzkel 71 3mitt 1 19l o) A o7} theksl] A1ge] Agejel B
FE o9 skl ufe} 1 =27} vh2A] yehdty sje] dHloleily] dske- —
ZX{: 451Research, 2018.
22 A B A5 E Algdhe 71| Ao wet 242 Avlstaat gt
Lt ME MHIA AIE

7t GIO|E] 7|t £2M A& dlo]e] £F4 A= EE R HolHE &3l 281/ 2Rl AH|AE 3
451 Research”| 2213+ M| 7] Hlo]8] A% 87119 Al &34 AJH o2 o] A E AR AR AR A AR 072 Aolgl 4= It} 20161 A HA R A A A Al
Atk 87l EFA] HA A2 20181 9999 G| e AT 201735 TTEE 1% 6,0009 @3 £, 20154 12 5,0009] 2] tv] 6.4% 5713821, 2017
B 2022W371R| 2] AH A H-E(CAGR)E 10.3%E 7] =3 .2, 20221 ol = 1,461 FE 20203 7HR]= A+ <F 4% U2 2] A3AH & A1 A o= AT
o gz gE A o7 o)A oheket AR AMu| A F 7P 2 A8 AEEIRIFME 7oz 20161 7]+

SN A= A1 3= 7 2 A1RS 29 Hlo] B o] A(Operational databases) A] ok 6,529 g2 AL Y Au| A R 20164 7)F 15759 EElE
Aoz 20183 7|5 oF 4004 g o)k ez FAdHet 2l £8 7 X (Reporting 7=
and analytics) A& <k 2009 27, d]o]E] 24 ZE (Analytic data platforms) A tF-Eo] AR Au] A AlAo] A o] X9k News, Yellow Pages, Geophy-
21509 2 el = A= 242} 2, 3915 2R Tk sical & Geomapping A18] 2~ -2 A o] stebA| & Hol7| = gick

1 87l AlH- A7 Operational databases, Analytic data platforms, Reporting and analytics, Data manage-
ment, Corporate performance management, Event/stream processing, Distributed data grid/cache,
Search-based data platforms and analytics.
2 OUTSELLZ tlo|&] 7|9k A B A 8] A5 Tnformation Industry’ = A 2] 3} & 27/) AW Mu| A gedoz
« Tt LIFRI(ZRIX2|MX|2E OIAT) TSkl sich
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[E3-2-1] 2015~2016F S2E Y& AH|A ME A 72 9l 109 )
Industry Ecosystem and Segments 2015($) 20165($) HEE(%)
Media, Marketing & Analytics 434.6 4515 4.4
Marketing Services 149.6 157.5 5.3
Adtech 72.2 78.9 9.2
News 67.5 65.4 -3.1
B2B Media & Business Information 38.2 39.4 3.1
Marketing Research 38.2 38.8 1.6
Yellow Pages 17.9 15.7 -12.3
CRM Solutions 13.4 14.4 7.5
Martech 12.8 14.3 1.7
Supply Chain Automation & Procurement Solutions 10.7 11.8 9.8
Company, Contact & Personal Information 10.0 10.9 8.6
IT Research 4.1 4.4 8.0
Financial, Credit, Legal, GRC, Tax & Accounting 158 168.1 5.4
Financial Information & Solutions 57.9 63.8 10.2
Tax & Accounting Solutions 44.0 45.8 43
Governance, Risk & Compliance Solutions 21.8 22.9 4.9
Legal & Regulatory Solutions 22.0 22.7 3.1
Credit Information & Solutions 12.3 12.8 4.7
Science, Technology & Healthcare 126.7 137.4 38
Health Information & Health IT 80.1 90.9 135
Scientific & Technical Information & Solutions 12.9 13.3 2.7
Medical Information 10.7 1.4 6.2
Geophysical & Geomapping 13.6 1.1 -18.4
Pharma Information & Solutions 9.4 10.8 156.2
Education, Training & Human Capital Management 142.8 150.1 4.3
HR Services & Solutions 49.6 55.3 1.5
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(i)

Industry Ecosystem and Segments 2015($) 20164($) HHE(%)
Teaching & Learning 52.8 53.3 0.8
Corporate Training 22.4 23.4 4.3
Education Management Solutions 18.0 18.1 0.7
Consumer Entertainment 605.4 652.9 7.8
Content Technology & Distribution Services 73.2 80.1 9.5
Total Industry 1.5T 1.6T 6.4

Z=X: OUTSELL, INFORMATION INDUSTRY OUTLOOK 2018

ik

A RES BRI, )] 1A A AB|A A1) utel] ke
49.9% AT, Fle] 20163 B A2 AL A o] 66% g
8,1799) 922l 2oz ZAHT) vle] 12 olo] 20169 L 35% 44

4,5209] ge1e] Aol FAH, A AlllA 27.6%E AHA AT 201653 oFA]of-

BH T F A1 9.9% 787 2,775 EE o] Aol /g AIAl A1elA 16.9%

2 A w15 54 -olAlol7h 1A A1) 94496 st sl

[33 3-2-2] 2016\ CHSH CIO|E] 7|8t

0= 817.9
XY HRE:49.9%
"15~'16 4YE:6.6%

HE MHIA AR H|T (@)

8 452.6
XS HRE:27.6%
'16~'16 §TYE:3.5%
OFA|O}- EfHQF 277.5
XY HR2S: 16.9%
"15~'16 4TS 9.9%

0|= 2] otH|2|7} 92.0

Xq HRE:5.6%

15~'16 H&EE:

9.9%

ZX: OUTSELL, INFORMATION INDUSTRY OUTLOOK 2018
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Ct. ClOJE] AIE
IDC¢} The Lisbon Council2 The European Data Market Monitoring Tool
Reportell ] HloT8 A2l M9l HolHE 7oz Al 9 Auj 2z A
el = A HlolE A o2 Aok & ofn|A] HlolHAd HAE 7]
=2 ool TR AR 7 AEE = BE Y] HlolE -k 23 v

dlol8] ATRE HolE i 7]]ie] mjEdls 7Rko 2 Ak=gint vlolH
71949 vl dloly &4 AFe] F 7HA 0l s s, 22 294l sl g =7}
o 718kE & 719 o] AAkRE An] o] viE5- 7]Rke = gt

)=o) Hlo|Ej AR Al AlIA 71 At AlPge] A7 gt 9 Bl
of vll-¢- 3=tk W= 201430 ©F 121091 EelE 7153101, 20153 2014
W oiH] oF 11.1% 373 oF 13459 22 t== FA5ith 2016d00= 2015
thH] 11.8% A7l ThAl g ¥ = A2l = AFAIE A3t 20179 A2 A
d e 127%ehe =2 482 7150A o 16959 @@= P4 Aew
Uhehiey,

= wlolEAke] 2 A AlAlNA 71 WA 2378kl 9lom, EURTE - Hj

o’ A}, SRt w2 A sl ol 71 SAle] A, L 71t
[28 3-2-3] 2014~20174 M7} HlO[E{ME] 72 (2191: 109 )

73
75.7

7.0

61 147% -
9% - 29.7
62
' 8.8%
. 69.6

L =rles]
10.0% Y=
co B 63.3 ooyt
' o=
150.4 1695
121.0 11.1% 134.5 11.8% ' 12.7%
20144 20154 20164 20174

ZX*{: IDC & The Lisbon Council, How the Power of Data will Drive EU Economy: The European Data Market
Monitoring Tool Report, 2018.4.20.
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A2 PAYE Eela Qv S ohe BhE Uekse A fue
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[22 4-2-2] 0|2 CMS2| Medicare2t Medicaid HIO|E{ HZ AIO|E

Home | About CMS | Newsroom | Archive | Share @) Help () Print

Ms g o v Learn about your health care options | type search term here Search
C .

Centers for Medicare & Medicaid Services

HIP i icail Private i ions & isti Outreach &
Coordination Insurance Center Guidance Data & Systems Education
Home > Research, Stafistics, Data and Systems > Data Discl and Data Use (DUAs) > Data Disclosures and Data Use Agreements (DUAS)

Data Disclosures and Data

w Data Disclosures and Data Use Agreements (DUAs)

Identifiable Data Files

Want to be notified with updates on CMS data files? Sign up for the CMS EPPE listserv!
Limited Data Set (LDS) Files
Email us at, DataUseAgreement@cms.hhs.gov, and ask to be added to the EPPE Listserv.

Extensions and Closures

Contact Changes

Contractors

The Centers for Medicare & Medicaid Services (CMS) makes data files available to certain stakeholders as allowed by
federal laws and regulations as well as CMS policy. CMS enters into Data Use Agreements (DUAs) with most data

Disproportionate Share Data (DSH requestors for disclosures of protected health i ion (PHI) and/or i ion (PII) to ensure
that data requestors adhere to CMS privacy and security requirements and data release policies. The Enterprise

States

Eorms Privacy Policy Engine (EPPE) is the system that tracks all disclosures of CMS data. For additional information about
Enterprise Privacy Policy Engine EPPE, please visit the EPPE page located on the navigation bar.
(EPPE]

CMS maintains three different categories of data files: identifiable data files, limited data set files, and public use files.
The privacy level of the data file determines whether a DUA is needed as well as the request process and the level of
review required:

1. Identifiable Data Files (IDFs) — IDFs contain PHI and/or Pll and are only available to certain stakeholders.
IDFs are available as custom extracts that can be shipped to a requestor or accessed virtually. Requests for IDFs
generally require a DUA with CMS.

2. Limited Data Set (LDS) — LDS files also contain PHI, but they do not contain specific direct identifiers as
defined in the Health | Portability and ility Act (HIPAA) Privacy Rule. LDS files are available for
research use. All requestors must complete a DUA with CMS.

3. Public Use Files (PUFs) — PUFs (also called non-identifiable data files) do not contain information that could
be used to identify individuals. In general, PUFs contain level i ion on Medicare b ary or
provider utilization. PUF requests do not require a DUA.

EX: https://www.cms.gov/Research-Statistics—-Data—and-Systems/Files—for-Order/Data-Disclosures-Data—
Agreements/Overview.html(&<: 2018.07.29.)

n]Z AFRbe] 1220= A7R 3 71l 91| ¢, CMS(Center for Medicare
and Medicaid)ol| 4] €% 8}= Medicare, Medicaid, CHIP(Children's Health Insurance
Program) 52| ¥ X 83} Unitedhealth, Wellpoint Inc., Kaiser Foundation
Group, Humana, Aetna, HCSC, Cigna Health %5 =52 2171 H & A17) 9o},
vl= T JRQIARI el wet 7F W] Zi9jete g, sk 22 A
=9 A E A olE = S et B B A el = el tigk DRG
(Diagnosis Related Groups) 2} 2] Aol &+ CPT(Current Procedural Terminology) S 7|
Hho 2 gith, 23 = 8ol f-evkel R AT Aol vlal Theedk Aol
gHA CMSellA =71l B A7 Hol 234 ol we} 371 9] A&

S7WERAL ITh " 4-2-2). AR BT 23 HlolE & BT AT HA o= Al

6  U.S. Uninsured Rate Steady at 12.2% in Fourth Quarter of 2017, https://news gallup.com/poll/225383/
uninsured-rate-steady-fourth-quarter-2017.aspx, 2018.01.16.
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(23 4-2-3] 0|= D|UIAERR| BE HEXE STt HYEENE

% DEPARTMENT
f oF HEALTH
Slltl’;:)yer Claims €3 share This
atabase
Home M N [A PC D Questions?
Public Use Files All Payer Claims Database For more information about

All Payer Claims Database
please contact:
Data Collection health.apcd@state.mn.us.

Work Groups

Publications

Request for Information OVerVieW

Related Sites In 2008, the Minnesota Legislature passed groundbreaking health reform

Health Economics legislation that, among other initiatives, charged the Commissioner of Health

Health Reform with developing a system to create greater transparency of provider cost and
quality. As one component of the system, Minnesota Department of Health staff
and contractors developed, with input from community advisors, the Minnesota
Health Care Claims Reporting System (MHCCRS), also known as Minnesota's All

Payer Claims Database (MN APCD).

While the MN APCD was originally limited to support Minnesota's Provider Peer
Grouping (PPG) initiative, the 2014 Legislature recognized the importance of
using MN APCD as a tool to address other key questions to inform health care
delivery system reform. MDH was authorized to perform relevant analyses
about variation of cost, quality, utilization and disease burden, in addition to
using the data for certain evaluation activities.

ZEX: http://www.health.state.mn.us/healthreform/allpayer/index.html(&<: 2018.07.29.)
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IDC(Intelligence Data Clustering) S A8}l 2.2F22] RAC(Real Application Cluster)S-
A 5 e 7 Ad AT e o] o) AlE'E Bl 71 DBMS
Z5H Altibase22] A3+ |7 |51, DB-Link$} CDCE- 53l 7] DBMSS}
A 453l ROIE =Y = Utk

ol
o
N

Ct. CUBRID

FHB|EE 20173 8¥, T oA ey S-S dFIAT]= d] 2t

S & CUBRID 102 248t} A%s SHolA] o] MZQ1 CUBRID 9.3 tiH]
=

TPC-C WlIA|n}=e] A YA 25 F v A= ol o, H) 5 thv] 7}
2 (1pmC)-2 80% S ALt

71% &9 A= CTE(Common Table Expression) & 57130 224 2-& 7t
2E7F A A2l (Recursive Query) & 23 2348 F2] & 1L B e A4
g A Aok 22 AREARE 918 BFE(Timezone) Tlo]H EISE 71t
3 A en A Q3 g 9132 7} ie 790l = HA(High Availability) 7]
9 S Aslen, B4 AAd® AA S &t =<1 CUBRID
Manager$} vle] 1g]|o]A =591 CUBRID Migration Toolkit #| &% 7|55 73}

2}. Goldilocks
AAAZEE 20179 7€, &3 HE] B -NE] H (Active-Active) & AU dH=
Goldilocks 3.1 ZA18F = 24417F 9FE21Q] 95 F ask= 7HdstH A 2

%, 1, B2 Eokll £5 Fgstal )itk Goldilocks= AH| A 29 Sl &
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Agstez 27 dlikE AA Far Au]

it} wW =2 RAC 7]
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lo
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il
At
kY
N
B

Transaction Processing Benchmark) =4 9158 3] E3)] TPC.o Oﬂ SARoH, =

=
o] S A ol 2017 gl = A Egof FAAAS RISkt

Of. Tibero
Tibero DBMSE oW 5833} 37 T AT 7]Hke] HEjH FH AHYS A&
st A o] T4k AlFolt) AlEA W<l 2}7] Tibero7-2 Bl At o]

7FAINSRE Al ske 917 S22 HlolE o |gA o] Flol $1A| 7t

Fehr-E0lA 2775 DBMS 20| 2Hre 23 tlolE] A7 =9
T3 GRS AR ol flsl] dA o] DBMS7F RAlskaL Qe Tl
Z(Monolithic) Z B A 3}32 B]o|E] AW 9} ~Eg|2] A & o] 3}3l 2E]o] 122
Aeigie =3k g B HA Y vlolH S L -85ke S8 it 2&2#], SQL
APL A5 313 Be] =75 A F3c) = OLTPA OLAP, HiH[o]E7hA] A 2~H]
5L f- Aok §lo] 8- 71 et 7IN DBMS2A 9] A2 3 Ri.

o
ol
4ol
g
=

SRS-E o} 2z n| A RDBLF NoSOQL, OLTP2} OLAP, &
vl z2s) Qv we)sl A sREA] A T, B4 A u] 20 A2 vleda) <
& A2z AAske IT 821e] $57) %A U me Sr e udd

53] SehE Aol sk SThE Sl HA 9 Ve S
7HI DBMSE°] F5-2 AL itk 71 o |y ARA F 22425 o] Gl 7+
A A S e = glo] 1zt Al AR Kol tin] g 4= 9l o AR =
7] =4 G, Al /19 ARt o] BakE S o Qv S E ARl Y
A5 DBMSE Al&atal AefsH 7752 o = Aok, gt Mu| A5

ok A o 7 s U = A== Al Fsh] Y& wEeka Qo
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©

E4 DBMS7} 52
= 7138 % g} EeeEE nke R vy S8 2 o] Apoll=
O 723k /-2 Z3k7] widolnt. 53] HZoll= Sehr-EolA At
gk Lokl A g 2851 it HlolE 7t Lado] glar Bt
A& AT T (1= S M NoSQLE 2~7|vi7E 2 8 glar, HlelE] w4te] &
ofa}7] wiitoll el B % B AREA} S0l FEH A Adrgolth NoSQLE S7del
w2} Wide Columnar DB, Document DB, Graph DB, Key-Value DB 5 °.& &
st = 3 Qde

TlEo] Q& o] Frgfd Ao gt JAE Qe aL
N3 AP A &5 7 AL = RDBE Al 9lsfal 2o th 2] 414 DBMS

QFELS WA O APE HE] WAl vk @ F A WA S AfEeh

k52|

o] d&shr] wiEoll ARgAF SHite] == Aol

Z
@)
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Q
=
o
o
0,

%

o[-J
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M3

=1 I ABN

L Za~
HIO[E &2| EFM
3Rt EHYE HO| 2 LI ARMMESE PN U= =eEY(Hyper-Connected) It ‘Z=X|S2H(Hyper-
Intelligent) 7t 2 EAAICE AFZQIEYU, S2fRE ZRE S ESMVIES Salf 217k Q17 AFZ ALE, 2
I AM20| A5 AT Z0|CH ESH IS Bt £THO 2 CIFSH SHENS 718 Thed HI0|E7t #4282 E A

O[CY. HloE= XA

J_
J

Ct. O] 20fAfi= Cifet HI0[H 22| YElt 2485 AHHEA 2FN UXHE HHO=2 L A7H8IC.

APt HolE] 502 whE S, Theket 3 A, vt HlolH
2H, TH%EJ} E4o|t}. o] tlo[HE2 v 2 XA SHoA] W FLR%
7HIE AHAL ik v 225 & 5 {le ARSe] mAdd dA s A E 3}
ot @I el AHO] -5 A= A= thFE AL lek vl o]
2Rl S7= Fa o] HlolBjat o2} vhe- £ 2] HlolH #-& 4] SaL 8l <]

ol Hlz=y A Z2A|AS Aldetar, AP HE S o} 22 15 5
3L, et A well 4zt oAb & el vl A o 1Al 24t H
o} HlolBle] A, S AFERIA Z1AI1IA] g sl & = 1AL, o | 5 A
A2 2PN A oz S|4, AslH cr dE A &
| w el vlole] 757 (Data life cycle)' B3, 5 ' — A% #e] — o] &
T — 3o AN = vz A AR AR GGl eARkE
= HlolH & el shs 2ol st

dejof 227 Aple] =EellA Hloly #RlE (19 5-3-112 Zo] 7H
Wxeb viyAHE 2 F-E3) ]2y A $3]3 AR 7]E Bl Aelsts

ol
-

il

-

o
xS,

k1l
2]
s

(K

k)

(¢}

2

sk

< 2XH| OISR (C0HAEY X 22Y) - WHE(SHN LHILZAATUE u=)
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2 AT Hole] Avidzs dole B oA ag w2 s Bl &
A0 7 AAA 02 U2 3, 1 AEAR ) ALl aA|E B el ol
Fle1E) AU AR AR o) A o] e PRk A7)
gt 7ol o]sh 7ol Ay ast A HEE th Aol A5 ]2

[ 5-3-1] ClIOJEf AHH{HAL} OHLIX|HE

Governance

Corporate Governance

|
y \

Data Governance IT Governance

Management

Data Quality Management

y

Data Quality
Strategy

y y y Y

Standards and Data Management

. Data Architecture
Policies Processes

2. H|OJE| 2| 20¢

FhEe) o vekete (17 5-3-214% Tl 7 4% AnE oAad 99

il

E3h3 Q= Hlole] Az T 9= AR o714 gL 719

°f

dlelBlE Ake 2 G838 uf njz=yx ARollA dsjjof ohs zrAAE T

gtk o5 vl 71 G Zztel thiek o S S A EAL

Hb&s

ARV Re] FF7E Fagch

P. Weill and J. W. Ross, IT governance: How top performers manage IT decision rights for superior
results, Harvard Business School Press, Boston, MA, 2004,

V. Khatri and Carol V. Brown, Designing Data Governance, communications of the acm, vol. 53 no.1,
2010.01.
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[ 5-3-2] ClI0JEf AHH{HA D23

Data principles

Meta data
Data quality Data lifecycle

Data access

7h. BlOJEf 2%
Hlo]e} € (Data principles) & B] ZU] 29} AAlsoF 7)ot} o2 Sof 7]go]
A Bz 2 Al se) BEEE AReHe oA AE S 2AAKl0IA dof g
vk 7Pt ol 7} Hlo]E] Akl TR =LA A fATL E TR S
sl lste il 71 DAL Zeolch Hole g vz 2ol B3 &
7} ek, vlele) 9ol Y Hlole g g 7lgle] Atem Sgslob
aek, ol % 2 U B A3 B2, lol=ekel & niaislof @ o)
o[BS 719 Ao GXIBHEA, HloE S FHIL MG Wt A Al
= ‘Hlole] 912" vleslol ). )9} 2 AR ol 2A 2As) 2 olul7)
St alof ek, Hlole] 9L el ofg Aulx aAle] 1A Hlol

- Hlol8] ARSI atesfjof sfaL, H] = 2ol A HolE] ARgell e

[

ol

i

=

(US
rlo

fo,

_1

IN

Bl ZU A AFAHBusiness Owner):= 912]9] HlolHE A4l 9, vHIR 52 2&n
Sh= AARE 3t
5 H|ZYXARARE B ZY 204 Ho|H & AR A S TR

N
T
>
i
0
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5-3-2]°l14] a7fske] e oA 2] AjielA o FAH.

Lt. CIOJE &

o]

dlol8 F2 (Data quality) A= a8 7192 Bl=2H 2 2ol 3Ed <
o}, kg 23 o] vloly A= ARSAY] 27 AREE S5 Ak @
olf F2& A, AA, &, AEA T TRk ARl eaw A
L5 A, Hlolele] HF ARSI Bo] it ol & 5o EAte
A ARL o)Ak o] F, T4, HBPH T Tof HlolH & 85%2] et w SR
th. ol Woled o e e vlold F2ol2t & ¢ 3hnk shA|Rk AWelAt

NA oFzoll hgt 2lES 4 ek sl of=ol g AR etal Azhs 2} o

o

i
N

f
o
ko)

i1=3

o

o
o

= 85069] B = WolEY ol 417} Hirk
dlolE] =2 FAxl= glolE] =2 FalA) dlo|E =2 BA7) glolg =4

Seo] 43 <iet & 5 ek of7lol HlolE FA3 HAE A 220 BE
=z

F o8& B2y A8z AEsh] 27 AU S-S gske 8o £t

dAse] Aste vl =g Fe &7
23] lojof gt Hlole] Faae] &7 02 =) AllF2 DQ Miner(<El4),
DQ#(<lstoh), QualityStream(dlo]El=E12), Wise DQ(f1Aloteld) 5o 1AL 9]

]
4
%0,
2

(o]
2L
=
=
H
ind
o
T
juld
i)
r Ql

A% © 2= = Profile Stage (1BM) S| It}

Ct. MIEFHIOIE

v EFE| o] 8] (Meta data)= ‘Blo]E]oll th3F Blo]E](Data about data)’ & 2] =™, ]
o[E7} F-S1Q1A] ol thal Ard gt o= HlolE] && ] 1Fdstal dvE A
et AU ST Algal vlolE<] S(meaning)©]H 2|7 (semantics) & 314 k=

U =52 T A1 S5 Mol B & Eel 4, mHld] 554, =l AR

6 29. Singh, G., Bharathi, S., Chervenak, A., Deelman, E., Kesselman, C., Manohar, M., Patil, S., and
Pearlman, L. A metadata catalog service for data intensive applications. In Proceedings of the ACM/
IEEE SC2003 Conference on High Performance Networking and Computing. (Phoenix, AZ, 2003)
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2} vl b o] o o] E-Fatal AT, YHEA O 2= H| 2 A (business) &} 7]
(technical) WIE}FH|oH] 2 HE-7-3laL itk
o6 2, BAjol] Fe8 eSSz AAH Belsh B st

(]
S
\l
rlo
=,
o
2
_m_
c
=
a,
Y,
X2
=

¢}

- =93 HEEolE = 7P w2 o] vEtdolEH, E214] A7 el
ek g w7t 23T,

- = S5 vEEolH ol = Hlolel 2 g kel Ay, dlole ok A gk
AL, AR AR A 1o} 12 drgo] T,

HEtElo]E = A Akl e] Qe 71 Aol el 242t

e As BRI A akdellM = HE ©ef o] 88 2= 1d)

dlelefell thgk Arg2, 7190 2kdellX = 7190 Aol tiet v

' dlolg o] dvg Eeitt

}8} vE}elo]E) = AL A7} R BlolE] @B olut Hlole] Rg(eel

E

L

_4

d

A]

o,

s}
=2

(A )
rJ
rﬂ als f”

I
>

W7 AT 5 gl T ERATE o] FAL AGATL B2 U
oL} Abg- ]2 o] 9 5 gie
QutA 0 2 7oA AHSHE viEelE s $EF7), Holgel A

(access)oll Z=&HTE dlo|g] Az} BA 28 veld|o|E]= AA} HlolE]| o}
718 ggztel ol By Axyo]e} 22 ke & 4= g}, wEt| o
71

2 EZHHY, HolE1 2 SPNEH o) Eaba o ALg ek, B Hlolel g 37
& 4 glek. W2 2 Sdo] Wskall 2)e] W] 2u) A Sl 7) e HlolE]
5

= A7 of gt} xR & viehH| o8 = 11 Al efelioR & Fert 9l
t}. = vletdlolE] e £34-8 Helol]l 875 = ARRS 71Tl A Ak

o} Hebd|ole] #A &5 0 2 ] A E-2 Meta Miner (RIE]9), MetaStream (¢l
ol ~E %), Meta#(d3o}), WiseMeta($l4lololdl) 5o 9131, e x| F o=
= Alation(ellelgle]A), InfoSphere Information Governance(IBM), Magic-

Quadrant(1zrjEl7h) 5o AT}

ct. ClOJE &2

HlolE] AHL(Data access)2 H|ZU AL} Hlolg] Fe] &HL vels i volE

186 2018 C|OJEIAR A

ol ohel ol &g % = A
S 29 919 12 919 Hlzu 2o Hlole] epARke WA st
oF @it} oI % HlolEle] 7104, BEA, 164 5L e

Asjot gk, Tizo] vlole] 2ol thgk AAIZE mLiEl
ol W ow, ) Al FHol ApIsheA S St TeAAt e
Sk dlele] A2 PRl Ak A9 B, vlole] Zhedel That 913 874l
P8 ook Zads Btk AAE BHN AuelAe] EEH B8
= 913k tlolg] mlo] a8 oA, & EE 7} & tlolH EgolA] 8wt v
250zl HolEl o171 dole Hw B eslt vlole) 2 B
A &FM 07 f] AlF-L Chakra Max(slol®e]), DBSafer (PnpAlitol), Face(s}
o) Sol AaL, &= AlF S 2= Oracle Database Vault(2.2+2), Oracle Label

)
v
iy
ri
r
ot
filo
7}4
rr
Y,
tlo
)
r 0
v
__\11_41
)
)
fT
2
ot

f

Security(22H), InfoSphere Guardium DAM(IBM) 5-°] At}

O, ClOJE =EF7|
= T F7] (Data life cycle) THAIZF ATh= 542 o8] A 2ollA
o4 sl AR 77| 2 (EHR, Electronic Health Records)<- H|©]
RlelA A EAt ]lele] st ag Wy S RAH = &4

kel Al Aro| §w o} ghe MAHETE 12 i Eelsh 1

Hﬂfﬂ oA 7] = Hlo|8 7t [ gk o] ¢} o] Hlo|H & ARg-oh= W
BAs|oF oh= 7I7kE olali e R 222 HlolE o] ARE- HEle FH A A%
njt]o] e} AAZ 4= Ut} 7] Bt tlolEH & AshH 28H = FHES
#aslek 4= glnh

B 719e] ARl Bt HlolE o] T, tlolEle] F87d, T8 tlolE e

ZA, vl ARk S g 2 ] Zstar vk HolH & A o = e
5171 flall A7eAl gabs 71 ol s 7P A A sk vlolE 14, &
E2x] a7ARY, Hlole] A% F1te] S7AlE 24 al t-g-slloF gkt wlEtl
oefe]l "ol ol ARE- g M| A G5 Aloksta)e] Egs oW,

off o

o & 0
allf E f
!

+ l

Oﬂl _\_4
—{o

dlole 1 57] Befell 2ol = )tk o & 84 o182l A7 Al Hle]
Bl S A st wiAshd &) o] &8 ert mobx| il AeRA] 7 HE = A
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Seuete] iR BEH, S AAYRE ST, 5 Y - AT HlolE|sh 55717} SAtel). Fje] 9= ISR HEn, T u g

2] — o] & AT — T ol whe} AHelste s ¥ - FaL vk | Al21x o]-§Ex Bl AR H S of| A3t W&, T o PER VNI E B350 HAg o]
@) A1gdell= T NI BIF A 2] 52 DA 59 o= e A B = 87stal ok FuiE ofue} sfe]ol A E QI HE 918 R o] AtE AL
u] 2 A glo] Fr1ete s A kAL AL, A28k A|33tell = 1 ke & 78 A el 20189 5¢ 259 5H AlQE fFHAE] iR B E S (GDPR,
3131 9k General Data Protection Regulation)< & <= At} o] H 9A] $-2jyalel fARE W
tloly 7] ¥ EF4S o] 8oh AR a&4<1 o] 7} W AAE A skl ATt
S8l vlgol At s &t dvk Ent ofy g i1 Bol B ook v AT 421l e] B4R 2A448S 18 W), FRE = dHolH e AR Sl o=
TE A= Zositt B EFHA 02 ) A|F2 MagicArchiver(ello] 7] 79l 2= 23U " (profiling)©] 7Fs-sttt, whEbA] thFEe] Ho]E 7 714 K
Rl =T elol), SQLCanvas [IM(2=9e]) o] a1, &= A|Z 2 2= Data Gl age Folt) o & 5o, &3S £33 F57 | tlo|H (4 5, A
Lifecycle Management(Spirion), Zaloni Data Management(Zaloni) ‘5-°] 1t} IAR 5)= TAEA B o] o] 8 W KB So #3t HE o= /i EA Kl A

Ht. GIOIE] S8 AR B FH 7]

dlol8] &% (Data Integration)& 12 HHA|2RloM M= S51E dlo|E & 2kl StE Sk Wkl & otk HolE #e] EFA% tlolE] Anpdzdlx] 71H
G A doly kel BLAE R, vloly 2 AP niAle As olf A AR 7]5o] g Zl o= Helth

et ol & feiA s o2 JHe] vl el @] vloly = 752

a7kt ol ASS i Aol AtloleE F=- 7k A Aol 288 ¥

S -7 Ao 58 A% &M P gsit
dlole] &9 o &5 0= ] A2 InnoQuartz(e]=E#]), TeraStream
(FlolEl2ER =) 5o] 9131, 2|5 A% C 23 DataStage(1BM), PowerCenter (<1 )
El7h 50l 4

g

w
oot
Joi

A AR RAIHE Stolsl thst FElE 7] & vlolE ] 7 E =
o]7] 913t 2] EFAES Lottt tloly ¥zl= AHlz=U 2o Hedt Hu
o 8 AR He] Aclg-AlE AdIShe e Frol weh JH oYl
Ao T ARE T E ffel Tt ARES o 7S =UsfoF dt
ol A% Al Tl F-E A-8etar, A= w] @Al A-&atal et o
71 AR How PR 15 o] ol =g vefatal dvk i B dnt
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M4l
BlOJE] 27 S24

0JEf 4 S22 HIBI0JE| AT 87 AF5HL UL HIOIEIS XM A5t 7129 DB ALED 2| 9|
O[Ef| BlOJEH= Chee 2I=01A] 27| HHROICH Hpieh 47 S24 MEkS QA= CIYEH 01N Halohi &
88 4 9= 47 IEHOIAL B2, UF M- Hsh 6Ot SB MRAF0F BICE IR ) 4T 22

1. =7} O{H BIO|ES 2EI5ILI?

dlolg Aele] Ak Hlole] 44 e f]oltt. A-82<] vlolE o] ~(DB)
oAM= 2l FellA HlolE & 7H4 &7 Btk DBY| ZEEN =]
AdellA] HlolB7F A=A 357 A2k Wb A d| o8 = il
7} A3 E 71 Hke 2l-e] HlolH & 7hq 23 A iR Al o Hd|o
oA o8 A2l vlole] s3lA Aldteitial & 4= 3l

dlolel7F B35 = SdollA = HlolE A/ AlERE e AR7EA] Bt
= Zlo] F sl o] wjiel EdlxL
AR JEE T AT, Aol SR A7 A AR E duE
Al A oF Fh. o] F- o] AQ]o] ghaw Zlo] FAH wlFE A= HHZ UEt
uel sk Aol ot} ofd 44 wlZol] Hlock & Enqueue) 2t 22 2 BA]

ER EANAS BAS = WAE DB7HAIES =28 el )Iieh

HF-lolE & AR -2 7F 2= HdolE] <M e AR HlolH

o] WA HETE 4 9] A7} F a3t skl = vlolE e Aol 5 Al
el 2= tlolgfo]7] wiiel HlolE 7} F3tel] Wdd A

Ej
rio
o

Uf.:
M

—_—

« A A= (0lnY )
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AT} dlolelE vhitel s Ak REA DBe) 2%, Hlolel & st
= A7} AL 57 B o] 5 A3k delEl s I B 9k el
o} 8% 4 Tl S HolEls Z1A} R Hole E e i 3

o] Lt 71 FellA] kel 7} AA k. 821 DBelA ds AAH HlolE

A3 dlolE] £7 e AEAQ DB &9 Hl= vl|olgd] ¢}4] t< &
A8 LA 3, o F= vlolH = AR} viekal ] 1 lh =3t de] == dlelH
o] gHl&= 220y 974 e E2o]|1 Y|EY F, -5 (Hadoop), DB 5 ©1&]

q
le]

TR SRR 2L YAE, 54, 978 5 e E8ekaL sl

53] Hdlele] gellx ilo] AR )= HlolE7} Sl 7HEY (Gart-
ner) ‘gollA T Elolel ekl A8k Ho[B 7} uke Aol th. th=H| ol H & of
ZAoId =20, 9 27, An] 27, W 279} o] v]8-S S A%-5313t

A5k BreleA o RS HolEl S A @k velolelolA] chardolel sk F5u
L o]-f= HAl2]d (Machine Learning), B 2]'d (Deep Learning) 52 7|&-S 23]

=4 R g Shalels Pejz 63 4 9] wFelth

o1 o1 Ty = | - (=Rl
"kl HTTP Post, Syslog, #|Zl 7421, SNMP Eda=2] JIZ2-$- 52| =S
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A= 735 thulell HA 742 7Fe of -2k A A (failover) 7} ] #1 2] = F<L Hl©]

TR EFAL HOIE S ©1od] olgols Al 2A1#] edal dabA o= A2
gt 5] EFA40] A8H = AL g HdlolE] 9Hol7] wizol th-d-d<]

tolE & th& A = 71sAdo] A} 85l 200GBY] HlolEl7} Sol-ethal 714

)

TR EFA0] 751 BT Aol ETL el 3L HlolHE SRR
Aalof sk Lol WA Y] Z0l| el d=2 she Fehe-= Aulie

o] HEZF M = AFsh= HolEe] 4= o7 =9 vlgell 2 9d< v
7]

7 EFAAL2 Id] 7 e A" W= &71= o] ohdzt HlolE & &
AstaL A= FPefof gt o] JES A sketar vt A
3t A2 ool w2} vttt "l AE 7|uke] Holy g AER M7 7k
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B ElolElS o2 S, 54 913 54 32 tlolE g A2 TR o))
o] o] 2-g Boli= w4l o 2 W, o] A ste] AFE-L oo} DB H)
_‘1

o] &A1 Z = (Column) 2} Z-5-(Row) 2 AlHJH T}
T 7L AYsts ek YR Az o2, o]

E]
oftiA] oA & shrfell w2} 7] BP0l FlEE = A= BT

A EFA Folle Ada vkz el dioles Adglel siske WA s

ol o] 3% 91 BA bk 4 glek

[T18 5-4-1]°llA H52o] HolH] @3t FAE F L&t tlo|H e 5t th=
4

of 3ttt 47| HelH 7 vl Fej = M7 E = 7357}
)

3o BT olele] Tl R7] WA S B7Fe R Aeph o 5

o] At} 53] MH|olH & vlol8 A FAI = t 3 vhFslr] wzel
Ap7F QA Fohs Afolel HlolB7F s = Lol
H& =5 HH w2l vge] #glel S7IsHA 2 Aot

uhA Qg8 Al ok 5 S48 old BAloA] Holyk. o]

E/\

=

=g dlolel g AR Itz A st 235k Aol PSS S v
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CIO|Ef RE £2M2 MEXQI HIAIO| EDI/ebXML, MCI/FEP, HIQD} HAIX S0| o0, 22 F24Hh= &

API2t LOD £2M0| ULt 2EAPI2E LODE &7 CIOJEHE RS 4 U1, A& AH|A T 2R AfH|A

AZE0| 7H5oiCHs HOM =4 QICt 0] 20i|Al= QEAPIQF LODS| H|0|E| RE, 22MO| 714 QA K& A
Ch.

2| SOl CHall ApMIS| HTHE D, 71E SR Mk 71=E6| AJHGHIA} &H

=
aT

1. HIO|E| /S &34

O

bl ool ZHRlouvt 2] ZF Hlol wEhe &7 AT -2k 71y 1t
Aol A QB ALgal & EDI/ebXML 74 AFEZQ the] A &34
] MCI(Multi-Channel Integration)/FEP(Front-End Platform) €541 AWAIA #H7]
o] WA} vAA EFH AQE o=Ho]d TAlIA Al FE = 2EAPL LOD

(Linked Open Data) &34 S-©] it}

2. QEAPI £

7t. LEAPI L

API(Application Programming Interface)+= -6~8-3£ 2 10| 7]5-& A|oJstAY H|o|
B & Aol s Al gsh= QIE|# o] & tfefolth API] HF A& 22 T3 B
T 2GS oA on] EE 75 AR HlolH 82 243k
= Aolth QEAPIE o AYS 719 o2 FE 5 3lo] 719d ZF APLARS
= 7Fs ot @t ol & Fall g7 HlolH a2 & o lom, A&e AMu) A7)

iEh|

rl

« AL | PHE(FOIAEY OJAD
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Lt QEAPIIA) CIOJE] 95

QEAPL BN (18 5-5-117 o] A Este] 7|9t e 1A 0 = e g2
& dlole] Ael& 91 AP AZ A1l vlolelE Blm, G dlele] 4
2 948 % QIck MR 9 EAPLAIE 719 0 23] HlolElS vo} A =i
71949 AHl g ABE S ek olu) 719 92 G dolet fEsne,
3\4

AC)

POt Bk A7k S eI AL YA AR FE Qo) AR FEDAE
Q157192 B L, Hlole) iz WHsh At AuE SEsle £5

fr
P

o Bestch

[22 5-5-1] 2EAPI H0E| R5 52

HI0|E| 9121- X5 ¢ N EREESS

YT HIOIE XS

MEIHE| 71 2EAPI XIS 7|
e www, HTTP, 2ot S41 OI= A
&= e Hole| Hal 03 E=
s o1 """""'AléEg,' ol

oI= 7|

L=

OfH
)

[2& 5-5-2] 2EAPI HO|E{ OflA|

API MEXHURI): http://apile.com/plplending/apply

a HTTP QIE{H 0| A B

POST /p2plending/apply HTTP/1.1
Content-Type: application/json
..... API &l

{
< interestRate : 8.39 -
applyAmount : 10000000
periodOfPayback : 24 API Hj|o|E{
monthlyPaybackAmount : 454053
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A Al gshs Au A diolE g 23] A28 Au)A glo
Hlo|El & o] F- f-5 FTol s Wiglele &S i A 7H

whebA] REST/JSONSE: of el el AA] Al28lS 2| 15}7] 918k Thefgt tle]
E] AVE S Al Fallof sl Ul Al 25l 7} 1A dlolE] vl S #e] e &= glofof
El=g

QIEAPIE [OF 5-5-117} o] A =gE] 9} 23] Hlo|H & 53] 3lal
(39 5-5-313} 2o SAVIHE B3 ATz gt dlg 5o = 384
A AL S8 TF 2E FYEIY ZAF AEAF 3 TH|
3 9 E FYES B3l F8 APLHO[HE 58 4 gith =3k APL £-% Elo[E]
AEE AA 2Y 15 W o g% st [IF 5-5-419F 7ol £ AP

nplE Y o] APL 2 Y Boll S 53] Lel7|= gk

[18] 5-5-3] 7|22 0|88t LEAPI {5

212 HloJE| HIZ
MEIHE| 71 www, HTTP, 519F S 41 REAPI SA |2
42 HloJE] %2) Q&

QEAPIHS7|Y 1 QEAPIMS7IY 2

o121 P& 719} 2zl Hlole) fgolmz gof, Hlole B, TE(e
8) 5] Hlol8 £35S0l o Hae w7k U sk wa 410w o
% velie] 9 st de] 7Y Gl e ERelE e o aedow

AFA HolHE 752 o
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[18 5-5-4] 2EAPI| OZIZ0|A 0

Categories

Commerce

Communication

eCommerce

Education
Emai

"[ tert: _-,r‘r

nent

Most Used APIs All Time | Add your API

BIN Lookup
- Perform a BIN (Bank Identification
Number) or 1IN (Issuer Identificati...

® Healthy # neutrinoapi WO

Deals and Coupons

-@“‘é"ﬁ; Get all active Indian deals, offers and
- coupons from different stores ...

23K

® Healthy #udayogra WO

27coupons 8K
w 27coupons is one of the largest aggregat]o‘rs

of coupons and dealsdata ..

d¥s5Ke Health$® spoonacular

® Healthy #&diffion WO

Soccer - Spo
Free

Noodlio Pay - Smooth

» 10K
) S Paym...

An easy, straightforward solution for

Sek e Healthy® sportsop

accepting payments on your websi...
o & A
mDNDCheck

@ mDNDCheck is a simple open API that can
help lookup whether 2 mobile p... 9K
® Healthy #webaroo WO €397 ® Health§d skyscanner

-5-5]9} 7Xo] AAPI 8 AAPI Alo] Egllo] AAPI AH]
2 AWl E B3 (Back-End Integration) AA[FE]E] G 07 AT

QITAPIE 2839 8 A= ohe3t 2t
- HlolE i
ol -5 A2 AlF
-SNS A{H] 22 APT Al &
- 2R EYF FFE A2 APLAF
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[13 5-5-5] EAPI £2

METHE| MH|A
7| 2xt

MEILE] FHEAL

4 7Y

MEDIE| A|AH]

NOSF/134

QEAP| £2M

AP| Zg API H[0|E8]0]

AlIF2IE|

API 20|

e fapima ol 2oy

AP| E2{Z-

HIZLA TS
A EUES

Eefm Sk =Y

AARY 7
HESLZ
2 o S
] FO =
B[HA] A AH
T AAE CRM ERP
[ 5-5-1] 22AP| 224 74 94 MY
28 QA T4 o4 MY
o NEOE| MH|A 7|2IX1E APl MHIA FHEE277 24 H|ZL|A M AL, API OFIE(0|A AMH|A HZ

API &

(Ex 224 22| 7ks)

« METE| JHLRLE API AT ALE 710|1E HE HIS
« H2XE Qo QLES API S5 22|, API H0|EQI0] B2, ¢F 22| MH|IA HS

API #{0|E]0]
(HE 224 22| 7t5)

APIS 220 23l API H|0|EIS R&S5k= 7Y
API Z2 X0, E2H SH|, fIE Yo, 2k*E, APl E2iE-

G
ikl

AP AHIA AN APIS X510 25k 7152 RiZ
= - 71O AP| MH|A TS XIGHs AP LCi(Builden)@t HIOE BES X|R6Hs QIO2tS MBS 4
uollc 5t - T0| AIAS U TH) AJAR O1H| FUE M2
(BEERUERITES) . #|7Al o174 BIOIH 20orR e, 72} H|of
« QEAP| £2M MA|Q| HOt MH|A HIZ
J— ‘ S22 MAo] 2Ot MH|A RIZ
*Hy

2 M0, TS HOL 2F YO, AIAE Y S LEYS 2E MHIA KIS
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3.LOD £84

7t. LOD 7HQ

LOD(Linked Open Data)= 9 ZRIZE 78] Al2Fo] ol & 4= == 9 5
715 ol &3l Al (semantic) & T-F3k= 71|tk LOD+= Linked Data®}
Open Data®] 3ol 2, Ak glo] AZ2H dloly T4 AS 53l T =}

a7 HIelB & AARgslaL Wi d o =5 g sEFol T

[T 5-5-6] ClIOJEf S42| & GllA|

A 4
2EZX|(=A_City)
« 28§ CA|l= Class \
« Hol: UHsH x| -
- City® 288 4 9= ) 4 v
o Z7HL2 M2 Ho|g

T3t BloJE
- BABY: A@%M;Ez RELEN
« 27} CfEEI=2 « B%: 100,210
\ 4 « X|&: 2X| HiZ7|20|gf
801 - g3k o

EX  D[HEUSE - SIEHEHEITIS 29| "7 |42 Linked Open Data, Y8 &%
5 =
AR O tigk Aro] Gl A, A& TlolEl7}F 23ekal = tiEl =
tlolEl 2 g8 o5 e 5 Sk
L. CIO|Ef @F THA|

fle] A2} © Bl A2]= Five Star Open Data’ol|4] 872 o]-&3f] tlo]g] &

T HAE AR
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[33 5-5-7] & H{L4A2]Q| Five Star Open Data’ [23 5-5-8] LODOIM HIOJEl R&

NN NN N
A AN AN AN

OL RE OF URI LD IH

i}

N AN ININ/
AN AN AN =|
OL RE OF URI ﬁ BlIOIE - 23|
LoD o|g 7| LOD X3 71

[

23
- =
= HTTP URIZ ——
- HIOJE X2 -—
-—
-
é SPARQLE Z¢9 -
— W RolE M -—" -

=
S
px
4
[
lo
W
o
n
N
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N
Ky
=
S
=
o
2
3
vk
N
o,
[Rod
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>
e
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=
S

L =3
EX: http://www.bstardata.info(18.07.02. &%) Zi ;g'ﬁ:, /\] ‘T—-F"/] ﬂ °5‘ 9—1:] o=z ;L}‘{)] %E}'

>

[13 5-5-9] LOD £2M4 78

r

T 5-5-2] Five Star Open Data &t

= oA g oA 4
LOD 0| 7|
0™ 20| A Sloi| 22tI0M 2E 7Hs e HE

* OL: On-Line or
Jok OL, RE: machine REadable TASISH B H0|E MIS T o o
LOD &M
. HISXMMO| JiulS OO 2 H|0|E S et
Jokk OL, RE, OF: Open Format [SEHRI JHYY ZMO 2 H|O|ES 7 LOD U2} Of=2J#|0| A AE2IE
Fokokok OL, RE. OF, URI URIZ 7112 HAISH ARISO| CIOJEIS RIEE 4 oA 3 SHPE 0 =4 ) opay | SPAROL
Alztst ° ° AEZQIE =2 30|
FrkAkk OL, RE, OF, URI, LD(Linked Data) CO|E{Q| SEfS AMIS5t7| ch CH2 CIO|E{Qt HZE ey -
LOD AMH|A
R . ; THA
EX: http://www.5stardata.info(18.07.02. F<) e LOD 22
(SPARQL) = = QIAEIA 23|
9|5 LOD Hio[Ef £ § H|O|E| H&t § CIO|E Xi& 2
C}. LODOIA BlOJE| 95 e
- 37 = vlol = ol > = 222X
LODE= HolH A 7]¢e] 71&2] Holguo] 4, 3 T2 ¥4 Hlo|H &
RDF AE0f 2E2X| RDF AEQ
HTTP URIE ©]-8-3fl XML, JSON 52| 53k X o 2 F7lsHA et LOD ©|
& 7192 oA L o] &3l LA NA] MBI AE AlFsHAY, B THE LOD AH|AE RAW GO[E{

EENE HI'Y Cl0[E

ol-g-2ll tlolB & fredith
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[H5-5-3] LOD &34 714 24 &Y

424 4 94 MB

LODE o2 HU{F11 HetREGH= AH|A K&

LOD U2} of=2|[0]A
o=l LOD 2719t SPARQL HIEHQIE MH|A K2

AfH{ AfO|=0Af SPARQL &2, L

OD 8, LOD 2%-QIAEIA 21|
LOD AH|A B
RAW BIOJE| £EI2} 18t R, £2 50| MH|A HZ
LOD X&4A LOD 25 2X/9f RDF B[0|Ef KA
LOD 24 iAo 20t A|A K2
AF2IE] = 12| JHIA ®IS

MO, T HOb R |

LODE #-&-g+ =8 Alll= vhat At
s THFEYL THESA
© THTGEAT I7AA
s TEAZEA SR

4. EDI/ebXML &34

EDI/ebXML-2 - Y721 719 3k A2l Al 214 = HlolEu &4 &5 wetkat

7] 18l vigdE =A] 2ot EDI= 27190l -8dollA 2 A7t o] fl A

2000t ZHEEE] XML/ 48] 2 719ke] ebXML(electronic business XML)

o] A B AT 0 BN AND A FLk cbXML 25 G- 3
2AI, BE AZAE, Ad) U, A Aul sz 2 v S 341 Helg)
o} Al lole] gastel Sz WA 5 9t STARIE ek 29e) gt
oLk whl e o] Sl A ool ofel ol AT (17 5-5-1013% 2

204 2018 H|O|EfLY A

o] Al 7192 ebXML A2l A Aol gt JHE AU S5l THIE
PE 5 A ebXML A& 3 S = Tk

[23 5-5-10] MHEQ! ebXML 72l FE=

«ED>

N\
ebXML 7{2f ZH|Q} 2 e S2

g7 ebXML ebXML =i
o270 24 ebXML == Haj SR D203

7. MCI2t FEP &2
MCI(Multi-Channel Integration) £} FEP(Front-End Platform) 348 [13 5-5-11]

3} o] 719 Ul Al 2w} 95 7)gke] WldlE QA § o2 Eiehs WA

ojth. o] & ol el E Lokl el 2 Hst= e - AR Eelet
© H2o] 2t 12y MCI/FEPE - Al 28le] B4 o= <l8f, 719] Wi+
HlolB1 & el 2Estal o) HlolHE 719 W= 7h4 2= el dlolE #

E2] 717k A| 28] 948k sl 9tk MCI/FEP £341 tlolg| glojo}s- #a] e}
g, B4 Z2EF gk 29" o] $A 75 A det vt B =2
EZS ALA T F2 Aol A o A& vloje

s} 1ol ElolE| & 51 %)< s

[23 5-5-11] MCI/FEP 74k

o171 1
TCP/IP S

£l A AEY
o712 3
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wAlAe] F3 uﬂ%l, WA SMS/MMS, FA] HIAIA], W24 58 & 4= it v
E7RQ1 o 01, 71 o QL 714 ol 71 o' rRe 4

(17 5-5-1215 EH A9} 2] 7HQ1 7F w|A]A] dlolE] -85 Tes]| Z7
3k 7521 BeF 2o ZhRle] Al - £244-& Bl 719l - A2 E L
k= FEl7F e

B C8} o] 93 714 Fe] T4 A A2 E flal MY, WA 5o A
7 dlolH 8- A elske Fu = lrh

11

[22 6-5-12] HIAIE HI0[ES R HEH OflA|

o~
o~ 7|
&
C.71% 2t ¢ X2
HIAPE(HIL, HA) HIOJE

ATEQ0] £

B. 7HQI-7|4 7t A2
HIAIE(SMS, HILIN ) E0Ef K&

018X} 1 018Xt 2 0[&Xt3

Ch CIOlH R& &£54

ppAEte 2 HloH f& & 542 gelehd [ 5-5-4]9F 2t
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[E 5-5-4] CIO|E RS

A2
=T

+
r_h
Jlm
o

ot T2 FSSH S 0y
Eic] ERMEY Q /S
T g HOE HOE Lo o
S ®E - =
. o 1 X
Q=PI 7|42 HIOIEH St M2 7o RS " u o o o o
- AP AlEXFER SHEE BI0|E S5
« TZElR HIO|E2| HES S8t HIO0lE &
Lob - R4, 9% 52| 71% HO[ES g%ou 28 = 4 0 0o
+ SPARQLZ} 22 H|O[Ef =of 2l EE Sal et -
BIOIE X8| 7Hs
- HEatet MR HI0JE
EDI/ebXML © e A4 m2 A O 0 0
- NAY TS BHEI}HES
« NAZ PEHO| 2H0| 23
Z=AF X2
MCIFEP | orop HEx0l siote ole 54 ®E O 0 0
HAE &2 - JHQI VI Zto] FstE EA = HI0|H S s HE 0 0 0 0

ooz QIEAPISHLODE TH o2 HIolE & 743 74 24, A&

ARl ol tial] dopgith 2 ZAPISH LODE= FA HolHE 758 4= 3lon 4l

S3 MB| 2 A 22 A FEe] 7hssiehe AolA HlolE AellAM
71 98 |3k A o 2 A=t

HI5E HIOJE £24 &

207



Hed B 45 Eola= HlolH 24 £743-8 o] eds] AulEA] o8 dgelt

GIOJE} 541 224 AZI0| ZHB17|Z O[SHT QICH 7|Z2] HO|E 24 2MS HAIHOILL QIZXS 7|28 O]
3 A0 9 BRI YO, ML HO[E 24 22 ME 22 SAF1 UCH GO|E B4 AR HEXQ A Hste] 9 B0l wale Y (geld =3ho|t} 2] S o]-8-3F G A HlolH
H|ZLA QIEIZ|FMA(B)Q} HAIHY 7|Ht BAOR =gy HEXMOR MRS Z{0|Ct & £2Mo| ML Hol= - - - -
| | El ()l'D'i 'Io | = o Hﬁo—| ooEA‘l’TET |—|c> Tl ‘ E_.]'J—q_/\]z]_g]_o/\%%}\]iﬁ_'g q]*iﬂﬁaa%gséﬂ%ﬂﬂﬁoi E_'zq O]‘“‘E
2 SPAE|T /T, O} HAIE CIUSHRIT QUCH O] SOIAS GlOJE B4 224 A0 LOILED Q= Hst 1
= A~ = ol A~
arg e 2 Aol vl ATt AEAQl glolE] B4 £343) %] dlolE B4 &

= HEHOI HOjE 24 224 % GlOJE] 241 224
1. 74 ZEXOI Y - DBO| Zofs ZE 2= 2 24 - DjAIR{d 7123 0|83} 2&M YN2|FO 24
sou s - 2| 24S NPOHLIEEIIE S24) 09 - DjAlEd QEAAS OIS £ AIBY 4 AUEE
. sTees 223102 2| XS THF|(YE AIRKIE S2N) |oiots &2 NI S L0 Safet 2N
F L doly EAolg} 5P m412]d (Machine Learning) 0]\ Q132 & (Artificial -
Intelligence) 7155 ©]-&-3F oS £41& A W& Flo|t} o]dl| wlel v]=2U A ‘fj‘{jﬁfﬁ fﬁ;‘ BT PR oM As < HIOJE 47, 22, A4 FOK| A0 B
oTeil =14 2. , _ = o BT e o S8 UH R o et e - 24 9|, 08 HrAlo| Hil0l| T2t 22N KtHO|
Ve 2] 7 2 (BI, Business Intelligence) 2= 82 Q1 HIOJB] 4] &F42 H|o]EH] » MBXHHSIH0| JUMORE IR 24 MRS = wijo} WHO| A4S HOR oA
A2t HHARE SA0R M A2 M2

ol mB)ell Aelsl 2= A= Fel(query) A& TR SfaL ATt o)<}
Fa] 201749 10€ & &2 (ohn De Goes)7} 2= Tl 29 E (Infoworld) | ZH] o]
= thad 22 o] vt TEA Q] EAJo] oA vlEd o2 vl R, o]of] B &4 E0] 7]

‘Bl Fol7kal sick oY, &t AEks] WakAld ohA] sjoluar lok Y = 2 Wi ok 2 darElES - Algsks A2 A9 §laL R
207301 A2 719 "Bl &= (Tableau) = WFA 9 Bl JAIATE £2]8] 'S3)l HlE= oA - KM ZZ (TensorFlow) &} 22 QZE A YIS E8HA, )& A
= 79 BIEFAE ot = HlolH Azt oIl Zlo] F-738 Bl 8.4 A= 74 0] A AL ok B3k o) '], o0l S 22 54 Eole &
E 287 ol et A JAE SR S0t 5 4= olA] | Ao} L &7 ory By gl

71&9] Hloly #4] &7 0] FESh= Atoldl] ofn] ARG Q123 A% & oA &7 Ikl AR AR = o] EFA4E o] &S| BTt

2 vlAITE Wl gk A2 vlolE] #4 £ EC] el glon 71E = A& Aol e BT ohekst waled @EAA SWE o] 83l A3 =
tlolE] B &R % Wslslar vk AAlE vloly B &4 Arga & 2SR A7 Bk 2 Z A XY £F4 S Ak e gt AL
4 Ak dlole B4 7S vigbi s ARk Q147 7|t A, vo] BA7} o, w2l x]2lo] Sl BA7ME A sk el et 88 &

FAL AY A A S 5 U= AREAL I o] A5 ThEslslal /lom,
< TR} | ASH(SMOLO]E HE) At B S5 AR oS rAdstaL it
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1%
S AE 00l 7|

=2 22t 0fSelAH[0):

EIAE 00|02 Xt Y1012 M E HIF A M (unstructured) CIO|EISE TYCE R85 HHE F&6k=

S5t 25} HI0JE{E & (HAOR 5iH
EIZ O[3H517| 9I8t 7[22 OFFE|T QICt 0

71Z2| Hl0|H D10l 71=0] FXtHAE, 00|X], 3¢ S HIF'EA

| 20NE HAES ZMol7| flet 712 AR VIR 78S S &Y

—=

g4 E nlo|igo] gt 21d Ao &2 2P H BG4 (unstructured) H|oJH & T o2
83 AHE FEE= Ve St dubd 0 2 FL2A (structured) B[]

dlolefe] Sgdolu BA7E ol A HlolE o] 2~ 52 T szt XML} 2

o
S~
>
Y
o

[e]
JF¥
e
ok
1>
Lﬁi
1©

n) g9l7} vl Wate) PR ele s
=514 2} o] Al Qo2 AR A o]

=
nA], 24, T8 = At H%‘Jﬂr 2ol oS I 5 3= o]

Aoz AL B BAH oz ofn] 97l ol 91 ek dolE &
A

H=

A=

olo.
A=

]

ol q w] 22 ol 2} Wakiz o]t Wl GlojsiAtel

o] vlFzAoluaL &7 o= v FxeAl ol e Aolrh).

2 270l g F2ak) Blolel g Ao
2 2P meAA A3 2o 71Ao] sl 1 BE Holel

37} o]FAITh BY oAl ulF24] Hlo|Ele] nlgo] YB3 EopHth IDCE

A

F2A/724 do|Ee] 1] &L 802002 AT g} wahd 7

%3} HlolEl S F2 thgom ohe 7)ie] Holel vloly /]de] EdlE it 4

A 2E oln)x), 84 5 1724 HlolelE olafar] 9 7%= o A5 )

- T} | AYE(EIYT) ATER OISR 4
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2018 H|OJEfA e

i

1. HAQIXIaL RIAE Oj0|H2 2240| CHE7)?

B2 vlo]E 2 E RS 3 71 7] R0 L 14E 71&e FAlizlel

734 (information retrieval)©] 2}
4315} 71412 93] A] 2 o}
Aol A FE G AE wlo|Y7bA] thekdt Al S thETE AA| oF(vahoo), 7=
(Google) 5 & A Z] AH] 20| 4] Bl AE nlo] & A}-gx} 2] e} Bl

=]
dd 34, Tl 3R A Ee| F= 5 A Ao e el AN o=E v

rr

off
_1__%'_,
Eh
-
=2
2
N
f
Q%
i)
fd
%0,
o
=
_%,

f
L

W

AR o} Bajo] B

H A
Ao w A HAes BAG] s BEAoR AR, B4
W

)
l%
jn)
o
)
S

o
i
Lo

N,

3
oy
2
=
o
fd
_OL
X
!
_OL
ina
rlr
O_L:

3 uptlo] 91 T, 2 Hol2] g 8] ek dololA wolg sl
5ol ol T (bigram ol NIHE AHG8) B419] 718 whel= 4=
o}, webA A e)e] 3 WA TAE Tl #F 2 A7 EHnormalizaion) 2} & 5 9]
o}

2] F 2HY (stemming) & &3 A ek @t Aol (e] A& &

1 G. Chakraborty, Analysis of Unstructured Data: Applications of Text Analytics and Sentiment Mining,
SAS Global Forum 2014 Proceedings, 2014, #1916
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o] talkstt talking©llA] -s, -ingE AIA G F talk 02 |2 2H-2 tholof w3z s}
= ZAolth, £H AHW (Porter stemmer) &} 22 AF| ™ (Snowball stemmer)7}
7V ol ARSI H| 1 E ulolof] f-8-3F TRl 7)5-& 73l H2 ol
(python) 7]4Fe] ko] B2 2] NLTK (Natural language toolkit)2ol] 33} it} g-=-<]
735 @A vheFet Fel A A7 SN AL 2R, o], e E Ak g
o] 2] 715 o 2 & 5= 9tk
ol & 712 Tl vlolE 2t fE uf, AR Aojolli= s ofw]E Har 9}
2] 92 o] (B-gol(stopword) B} $H7F A& = gl o mz B o] 5g gAY
93l o]& E8olE vlE] AABIE 3t dl & S0] GolollA] the, is, withe} 7o)
720 Tl A HTh2 B E 2] 9l AR E = Tol 7} E-8o]of 8

A= AANE Sy, T Bgol7l 24, wrke] Aelie oA onlg
74 % glomz Ao A slolga AASA sk B4 Solrke

E8ol8 Il Asire 2L Sl vlolH A Toje] £4 23 W=
(document frequency) S Al2F] 718 80% o]4ke] BEalo|A] Uehd ¢ B8olz
215k o] ZhEk B2 o] 83 5 itk 52 9jolA] A NLTK ol 1]
ol M (fr7il 7 defell =ahg) o & B-8of 2] AES Al Fslal Slo] w78
Eiasy

Lt HE{3}
A0z H2E vl el 4 o] 99]Q) dolo] FFom 2AE A
% 3 ool 1A Aol BAlgle] Aol 7t gole] 2 WIEE o] 4] 5}

o] B2 Ak (el 9= gelel S7bnvlel sk nate)) WIE] = BR AT o]

2 Apache license ver, 2.0 2% QE4nA AT Eojo] Natural Language Toolkit &3] ©]#] https://
www.nltk.org/ol|A] 48 4= 9t}
At} A2 25k gho] B2 2] & hutps://bitbucket.org/eunjeon/seunjeonell 71 91
LEL2 AR £ (Lucene) o] FeFABIA A F2 918 A Ysks dhao] Fejh HAV|2
https://github.com/HowookJeong/elasticsearch-analysis-arirang ©l| Z-71=] 1t}

5  ESEAA dag A 98 AHgets dEih BAVIE el glon, azdete AAH gL
https://github.com/open-korean-text/open-korean-text
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BOW (Bag-Of-Words) E&0]2}1l &38| F-2r} 7} tho]o] e wof ulg} 715%]
= F7] $13ll TF-IDF(TF; Term Frequency, IDF; Inverse Document Frequency) S AR
Bk 2 BAol|A] of il Hojshof 2] Wl Za e 2% toje} Ao iyl
B 5 ong TFe o] 24 Rixe] 271 gho g Akt Teuy v
wAOA sk Tol(ds B0 Bgo) Hth= &9 EA]0A 3 st ol
7HE #83 AR E 2 Qlvtal B 42 9l 0 B R IDF= 4] &3 Rlee] g
25 Fg o= ARt

ellA AFeF NLTKoll = TF-IDFE ARk 918+ API= Alg-stal SITte.
SR NLTK = AFA 10 Ale]ol] 2AAE vk glolBejg]o)7]ol] HAst d
] glo] 57} 2] 11, o] k= Scikit-learnoll T&¥ AP/} B &40t}

m

l

Ct. Word embedding
2 1Al Re] 2ske 71s 24 Wl (deep leaming)©] 2+ 71AI18HE <i&
g7l oA Hol it Ae& Holil Utk BJAE nlolidoMx
LES et S Kol ik A gho g #3E = on|Au 373 HlolE gt
2] Toj= oA (discrete) HIoJEo] B2 Thol & tixkgl Ftel| nigal W &
A7 Y e g ARShe 7o) /iR o9 A& TEs HE o
H & (word embedding)©] 2} F-2 =] th#4] © 2 word2vectS £ = Tt
Word2vece 7+ o] ebFlof] Edsh= THE Tol & o] &3] 2 dol& 4
371 2kl o] vkl F7tell misg gt 5 oW 7 wolzt el E3ske Tols
o] H|S=gk s 231 QUvhd Tl F7M 77k f1] el vig . Th] ol
2 7b3} Spfe] o]4k o] Thel(ae] ofeleh 2 P85 71E2] B AE vlo]y
o vlal, 4% FHE 123 FASE R ou|E 225 B F2]g HAE b

ol B8 WHlole & 5 9)

_

&

6 APl ¥4+ http://www.nltk org/api/nltk html#nltk. text TextCollectionol| 4] 2+-8- = 9]

7 http://scikit-learn.org/stable/modules/generated/ skleam.feature_extrdctlon,text.TﬁdfVectorizer‘html
oA APL AT E 2HE < STk

8  T.Mikolov et al., Distributed Representations of Words and Phrases and their Compositionality, https://
arxiv.org/abs/1310.4546
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word2vec 21737 A7} 22 (Context)©l] T2 ol 2] g & )3 Flojmg
R 71 F7H etelBelelz) vk 71 ol ARSE = HeEld B2l ' ERolA
T FEILS S A=E 2. O HIAE ol Ves s ¥
£ gensimol| = word2vec APIZ A|&-3tal T, Word2vecdh= thoje] i)
(Context) 2] A 2F7F vhE RYlS FHslal gl ovt sds A& dvld= =4
O 2 3=Glove'® FEE NSk QT2

The-e lEAQ] B A vlo]ig £4] 19 % AT,

(

d

1) 9AE A5 E79 A4 33

B AE 25 B (text categorization) @} ¥4 %] BHdocument clustering) = -3
2 HolEl & tF o= shi= HlolH mleld 7l x4l g 7H| ae]th g&
E 25 579 #R gk 7159 dlolE] mlelddlA s duElEETE o
2] HollA] ohE 28 S 2 vk 4 ERvERske] Ve e = Ake B g

=t =3 9 AE dlolH S WE SIS u) on]o] Tk

“
(feature) S EA 3177}

n%

QA &ofe Fh7t vl 7] wiel 71 AFeERet s darelge] i

2 P 724 dlolelel] vls) uf-$- axkdelh, J2] 1 gk Aol A4 2d o
o] Z =8| Tk 2k glojA] w9 g7tk & e gl REe] 940 2k
o} whebA] there] Bl E Al B 8 gare]EellA = A9 TF-IDF )
B Z Azt o & 239 7HA(dimension reduction) S g+ TR, Hlo]E] mlo]yd 7HS
A g5t st} "l A E 2EE Rl = SVM(Support Vector Machine)©] 71 To] 24
U A SlTh 71AIkEe] thekel darel S-S s 5
& QEAA ST EY Q] Scikit learn -2 Srofl 4] A7) vk} 7ho] TF-IDF €]
3} APIZ} 3| SVM, B E ] (decision tree) & T A5 85 La1e] &S A1
Eis=8

0

o] ZO/\L‘

o Rl

B

9 https://www.tensorflow.org/tutorials/word2vec

10 https://radimrehurek com/gensim/models/word2vec.html

11 J. Pennington, R. Socher, C. D. Manning, GloVe: Global Vectors for Word Representation, 2014

12 https://nlp.stanford.edu/projects/glove/

13 DataQuest Whitepaper, Textmining: from raw text to useful insights, 201814 Z} 7]&2] 71 A

o
&a‘l‘?\l

o

14 suklt-ledm. Machine Learning in Python, http://scikit-learn.org/
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B 2Rok g 4 glrk Tel A2 Bee v A 9 wol 1 Rlol W)
2 ok g, S 20 ek ol Qb e 2wzl el iz BN 7t ek
o]& A= AHIF S Fall Tkl HWEol] migslal o] & H o2 &) Ahs ERE
TPt Y EL] A mdll 2= 7P Dol o] el Aok A4 417 W (recurrent
neural network)©] B] 2 E A 0] 71 fro] AREE| AL gl e o] 5= 71 El A Eo tf
A= WS (Context) S LA] 9= LSTM(Long-Short Term Memory) UJE$ F7} €l
€ o] o] F2 AR ATO|E HAE AR B olnlA
212 98] 7Rk el CNN(Convolutional Neural Network)©] LSTMOl] H27H= A%
S Helthal W vyt glet,

A

3) B g

g A E dlo|Elo] gt =8 o Fe|Alo] e FAE R A E EfRdke =AY A
ot} Bl AE ulold 7|2 7Hl| el 7t WA s tlolBl & 2kl Sl - E)
2E 2bF B, B4 JEe] Tzl A B4 SR E8] e, B
¥ 2l (Topic modeling) A1 330 b= £/ = QUth ofZe]A o]
Ao ujeg} tefet By ndly) 7]go] Aok o gfF-E PLSA(Probabilistic Latent
Semantic Analysis) '8 2} LDA (Latent Dirichlet Allocation) 168 Z} 54 A o] o] 2] Eh4}
Aokl & 7 Utk B3 Rulw) 8 AlgEo] Al (A9 Al A 4] FolAvta 7}
Aol wet gol & el £AE 2t 7 stell EAiniet 2t Aol oy

ol

G A AEE FAGIHE 7140 52 251 vk, el 29 wd
o oA 7t 2 E galxl Ao e ke w2 v eks 7]&elet & 4 9)

15 Thomas Hofmann, Probabilistic Latent Semantic Indexing, SIGIR, 1999
16 D.M.Blei, A. Y. Ng, M. I. Jordan, Latent Dirichlet Allocation, Journal of Machine Learning Research. 2003.
3:993-1022.
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t} IDAE PLSA2] 2}2 SHoverfiting) ¥4 S 3l3iThal D24 glo] IDAZ} A
E Hlo|H 9] & 125t de] ARETh 94 A vl e Sold 71ut
9] gensim Z2A E|A] IDA 24 8152 913 APIE Al|-3tt) 3t gensimS
LDA 298 ¢ tpA|Z 0 2 Antslst HDPY word2vecel] G7HS vhol wd U &
HAE o] &3 A9 WE 3L Aldkete doc2vecdt 22 # 4 BEY mdlg] 7]
T Akl Ak
4) NAE 14
|722 B 2E o[ 25H AW, oy dx 59 T /I HEE F
01 15 DBSIEIIE 87 ARIE e £AgE) A 1 ame ity
recognition)= 101} 7HA| BIS) 5= el Y AERRE] o]e} re A H S T}
AU E 7[5 €8t o] 9AE HolHE EA5aA}l g OpenNLP
Z2AEAM {83 APIE Al F3tt 7, 2ol thek A <124 7eme 2E
A AR NP SR e AT
5) A+s HIAE QoF
FA99] 2Fs 2 F(Automatic text summarization) = Bl A~ E ulo]ide] Qg =4 3}
At v Fgle] AhE = A 7IA S Y EE, o T 23
gt ElAE HlofEjdA] I dojolsl HHE g oks| Alg e 4= vk vig- -8
Zlolth, AFs 8.0k 7 A 7 7RI R BRI
A WA TFFZEY (extractive) A5 8.0F AU THlA 7Y 2838 &
2 7P B2 ARE Tl Y B8 7230 Algsks W olt) £3] el &
o Tolo] oA Bl TS RIS SRR o9 E A Alsee
HE Fg
F HAl = QoA E (abstractive) AFE- L. ko[t EA U B8 7| A7}
olaatal A 2 Lot AN Algshs 3 =A< AFsaof WHolth A=
7= 71A18EE] 35 AleF wloll 3528 A8 ATt FE olH L
Apache OpenNLP Developer Documentation, http://opennlp.apache org/docs/1.8.4/manual/opennlp
2018 CO[EfAHY HiA

17
html
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HL el el 54 o]+ =AY AFs 2.9k Wi Eo] AtE] ol glr}'e
ZNE BAFEE AE5QF AT E A= I (perl)7|¥he] Lz
MEAD 99} 21} 718ke] ROUGE?°7} It A3 3 Abs- 8.0k ob4] w3l nhat
35S WA Fabrlel aviE vkt &£340] glov HeldS o] 83 AFs ek
Aol AT =)o F7E ATk
.48
ol/Fo = HAE nloly 7]&o] I8 A¥7 PR 8 WHE U ofjEe
Aol & A gich. 7 8| AE vlo]d S A3 B 5 e EE 3/ AZES
2N vlF2A] Hlolgo|7|d ©al = AR PHlrE Bal "9 AE
A Ydh= AE E=g thekshy] o] 24 vlolE g #4-#
Pl ARA 2] A AR o] ZolE 4= ¢l
7€) 8.
13 ol HE e S
T AFES AR

wed
o Hole] 7%

o 2743
EREERES
2]3h= SQLe| Y RDBMS ¢} 2
o}, 2} a2 HAE HlolE $4 412 ol BlAE o]y
R ELERE
e A3l

= whl) 271 Aol @A)
Hol1 glone HAE wo|

Aole} Azt

[oiz
=
R. Nallapati et al., Abstractive Text Summarization using Sequence-to-sequence RNNs and Beyond,

18 . Nz
SIGNLL, 2016,
19 http://www.summarization.com/mead

20  https://github.com/RxNLP/ROUGE-2.0
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H2%

E3 0|8 X AlAH

FRIIa(N9 S8 Helt SFEol et Tt HojE 22228 ZQ0] SEEE HI0ES S5(AEY,

[=]
stream)2 ZA| H2I5H7] 13t 277+ S0ILET ULt AER M2 AIAH 0[213t HH| thS3h7| I3 Hote
ATEQOIC, 0] HOIAHS AEY X2| NAHO| TER FQ T|s, 73 0452 YORRCL 121 92| YTl @

Eal
=H <
EAA AEY M2l AAYES TR Tis BEHOIN 2201 HIT 2ARIC

A
=

AEZ H2|o| BRY

o8 -§-8-(application)®] FE= gl TS HolHE 4402
Aelslz ZEolth o|A9 A ok vlolEe] 5E5& Ash= Alo] &
2] 2] 2] (stream processing)T}. 10T, 9 (click stream), SNS H|o|E] S AA|7FO &2 =
st &850l T HEARI ogt & 4= itk A= A== dole
wlo] 2} pd ) 7k A1 AR o] 71 53}aL, 5 F 8o upe} 273 dlolE

71 B8k Zlo] kAol o] A  EellA] B wix| A 2] whalolzk
T olom FAA oz dlolelo] WA A I71E AElske A1 Alelof A
i {Pﬂﬂ Ak,

2Eg] A= ol2f ek B4 vlolE A7) WA k= vhhe] IS A
gt vl2Y A 223 24 - 0] A7t ek EAIEkaL, HlolEl = o5 Al
Te7Re Fx20H Y 7-2-13 39 7-2-2 #=2), HlolH 2EZL Sfxz o
2 Z7PH o Aldc) S HolHE A8 24 A S
2ol AREE A 1%A] 9F 0 S5 ARR-S- 913
A= oE] 7] Holy 2E- o] A& A Aeld +x 9L, slvke] tlolE] &

Eo] s Mz 2EHS YD =

5
e

< LA} | SoF(RA0 IT8ES838 M u
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[3& 7-2-1] &%

SNS

loT

Web

Q1 CIO|E] X2 &4

e
P,

" | Queries & Updates

mp - SR v
LR ==

Data
(event)

Distributed File System, SAN -

EX: https://data-artisans.com/platform(2018.07.15.%)

[27 7-2-2] AER] X2 YAl

SNS

loT

Web

Application

Application —_

Application [[un]

L

Birth of the data applications computing
as streams of events over events data streams

ZX: https://data-artisans.com/platform(2018.07.15.%)

2Ed A& sl AF7HA] tFet 2EF A2] AlAo] /pEgh =
7] ~2E9 H] A|A"e] o & Aurora, Borealis, Streamlt, SPADEZ} 1t} #
oll+= Apache-S4, Apache Storm, Apache Samza, Apache Spark Streaming,
Apache Heron 5°] QZAA Z2AER A|FEH T Y} & AZFors
Neptune, Google Millwheel, Azure Stream Analytics$} Amazon Kinesis7} 91t}
Apache S4 AFUYEE= ¢ o4t ghikst g50] gt} Apache Storme Google
MillwheelZ} A] 28] G327 357 0] Wt Herona Apache Storme] 218) v]&
& 7Nk flaf AT ololA AEY A2 AlAHle] Fx0) 7] 5A 4
TAFEFEol thafl Lokt

H|75 HIO[EMY 7|

ﬂH)
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2. AEE X2 A|AH

7 AE2| ®|2| A|ARIO| AX

[ 7-2-3]12 2ER] A2 Al25lo] i T35 (ke Ui Aolt) &
E3] Al Alagle] qlE oz AlM e} S gz e O3S 3 o

o] 227t AREE & Atk /N HlolE ke AAEA] 28] BE exet
o ez M7E 4= glom dojE Ardle H4HE B4l ZrREZo| e 5
Ak, whEbr] 2E7 A Al2Eloll= o]7]Fe] B ZREZS ofgfstal AE
&z o7 HolHE HEE 5 & AlolEgle] REo] Fasltt A
o|Ego] mE-L HlolEle] Ao 2 oW =E Fol7] S8 7Fs3 71
(lightweight) 526l =2 A= 31 vlo]8] Mz Mzl 7]5-2 gl 3lo] Yk
It} Aol Egllo] & AR H|o]E] = WA FHmessage queue) 2 BUA| 3L ~E2]Y
AL 8l At -g-g o= AGHT) vAAFE AEY S-E&Z2 I
1= = dlolE] o] EAJshs XolH, tlole] sl 2 gz T3S
-&A17171 918k W = (buffering) 2 2H9-8]] (routing) 715 Al &2t ~EH &
S 2T WAJR]FAA 2ol Tal s HIAIAIE el A H A& 573
3

L‘E

(¢}

N

.

i

[28 7-2-3] AEY M2l AAYO| 715X BX

.

Streaming

/ Application
\ Streaming

Application

Message
Queues

Data Sources Gateway

&7X: Kamburugamuve, Supun & Fox, Geoffrey, Survey of Distributed Stream Processing, Technical Report, Indiana University Bloomington, 2016.
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[O8 7-2-4] AEE X2| AR SAE| 72X

User Graph

Execution Graph

Worker / ExeCUtors

Network Communication

Z=X: Kamburugamuve, Supun & Fox, Geoffrey, Survey of Distributed Stream Processing, Technical Report,
Indiana University Bloomington, 2016.

2P AEE I vEAE =E (master node) 2} 2F] 1 E (worker node) 2 T
g Stk mhiE e AR Fef el A Bl E gEehal AY] wEE AE
&z 2 IS Aitt 2B gExz o] FePshs A W O
£ 53l 2 A o] mAEnh def o] 2HE whet viA A 7F S =
M= 4 wAIR] el thek A 27} o] F 7T}, S-&Z 2 el 7} 2 g A8t
2 3 (user graph) = 28] 12 3 (execution graph) 2 HZE ™ S| A8 9] 2]
2goll A ) A e B Alo]dlE= WES A B4 (network communication)

< &3l "ol 9] aFe] A,

[ |k
&g Ao

[

[

Lt TIAIXIF
Se2H Ao AEY A2l HAAFE 7o R FARtE AE| A2

1ol WA T 74 SRl Fasith 3, AR FE Hold AEdel
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ARt 2ol 2EY S-EE2 IS AAsH: AT AAE
Bh= Sl M A4S ARk ofdl -z Tglo] A & 4 glck AlAlof
2

= HAA A AR ol S8z = ao] daiFo] obd S itk whEhA HAA]
!

I
T ol & Aol AFA A7 AR AEE =5 7t &S Aldth 4,

WAL AR S} 2E e S Ae)7) 9l w1 el & ghajels

o e SR WA FE 2A 2 Sl Ha Ao s TR
% itk lmel Z1 WA WA E s melolnt mateha, tlA 7]
MK T AR S B9 ARl Bk wwe) Z WAl T
HlelEl7} 21453 Azlsiof sk A%, £ o3 S4za s
EAAM AA & Aok sHe A5, AR B4 9 #2183
oF BH 7 9ol AReleh, kA TlAZ I WAATHE AEY g 7ol
Aol & 5 G e AZE kel B ol HlelE e 5 gl 295 )
2ol dolel7k AdEE B9 2ET $-8mze] oxelel JuirtE 4 9)

&

£ A%, BL@ WAL B S8 e sl ofa) Al AS Bl A%

=z

AEZ 2] A| A A= Ho|E] AEHS 702 F35laL, Ho|EE A]E]F
EHATE L ET 380k 1 ZE AR AEY S-8-5 2dYsh= o] A
e ot} AE]] A 2] A|ARIS] T8 AREAFON b 7| 2 = AREAF 1E)

Lo} TR G A| A AREE = Q== Hekol 28] Tl g FRE 4= 9]

[23 7-2-5] AFSXt Jefmet Als Tejm

—{s = w—{s )=

User Graph Convention Convention Execution Graph

ZX{: Kamburugamuve, Supun & Fox, Geoffrey, Survey of Distributed Stream Processing, Technical Report, Indiana University Bloomington, 2016.
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(18 7-2-519] A2 S, W, G =2 %23 H 37]2] ) A=} 71 Alolo] ©]
olf] ~EJ o] AAH AREAl =) dlolE] 2EYL W AL S BlAIE A
A N2 2EHE AT IR O W EBATE AX G B3¢ g€
G Bj A== npA et B AT [1] 7-2-5]9] 928 ALgA} T2 gk A
& I 25 HoJFEr) of7]ellA & S BTl el 27, Well thelixl = 370, G
Akl tisfiAl = 1709] o) QIR 27 ARGE] = Z1E BolEth ARSA) Tef o
A A T zze] Wghe AlavE R debd 4 vk A, HIAIA] g
=, A AR BlAT 2AEY 9 AR He, Bl AT Afele] B4l WY
of wheh Al A& e E 5 7] wiizolrt,

2f. &8 ZH(Execution Model)

1) HAIA] A 2] A

XS] A2l I F 7] B oz S dvk A s AEYEE )
HAIR] R 2 B AT E SA] 2 2lshs WA oltk. 2EF7] A2 Qlo] 7 <

HEA Q1 W2 ol T FEe] BBl A 288k = Sl Wrajelt) v o] 7

2] ZH(throughput) 2} ZgolE—H(fault recovery) S A Bl & ot} 4= 44

F7|(time window)'8 2 H|A[A]| & RobA A 2|ehz WAlo]™ o] 2= viA] (micro-

7|~ Hlatency)©] B 4 AT}

2) Hl23 e

B 2TE Faolr] ey Bl 2, B A3, Bl AT E JHe] S4lo] A
st o] FAof gt} Bj A= wull= S AE vie] mEol HHsiA A9l &
ol I 0 24 YARNO|U Mesos7HEe] ARGt Bl 2= Sgri o whet
WA (fault tolerance) 2F A1 28 A5+ (performance)& FA] Dl 4=t} thr
o] ez o]z Ze|AH A AN BAIE ofg] o ujisle] Aa)s)
57 B =el] AL RS ek A S8 xm 9o Fatele & EAIY
stk by W2 Sl = <rsiet & = Slvk wh B A= 3ke] S2lo]
TCP U ELAE E3f o|FA B2 /W -2 2 T3] oA 9] o] Ak
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o oo Wl S-gme 1 vhe] BfATES Shiel o] AFHA &
S o el BAVL SR B S Sgae el deo] Brbsa =)
wre] glonk, BlATE 7] dele] Falo] i idA ol g B

2= IA

oo
%2

rr
X

e
ne
5
50
o

3) HIERIE S HolH e

e 2Eol e Bl A=E Aloldlle MIE A5 F3all tlolel 7} dEsliof it

4 B3 FollA= Hloly] 2 E Shserialization) & AHE-3l Ml =] We] HlolH

2 0|2 binary) FH 02 WG TF, YEA TR Akels, 441 ZolA= o7
2 8 (deseridization) & §3) A W& ujolLie] FAL vlme) Eho = Walso}

o

ot

0t BIAIR] %) 2 A
B Zel e $70

Aoz Qs FEAQ Aol7} WA 4 olr) e Ae] A 2ule] A9 &
7)1z WS- e stk mebd ZesE el Qo] Aol HAlstiehE 1
A A28l B2 Fake A xshaiA AR A2} ASE 5 e
27 Aol g Bpsof g}, e Ae] AR a1, Aol 1 1
2 gleoleks Al 7h4] Sae] WAIR] A1) WA Message Processing Guaranices)
g @,

WAA) He] mge Al AEle) Ao|ET T3 WA G welo] glrk ol
o= A precise) B, B9 rollback) B D W(gap) BT} Ik, G B
= t71AIRie] eRE ok AL Alleki vAlA] Al A7t Leluix]
1= ol Zolth wlFo] Qe @ W'e] viAA Aels wAw B9 B

F

O

‘,
>

L Asfat B2 T A Solth mebd el st BAyst A}
W ol’g A 5 Gtk 2 B9 B0 o= vIAAS] Thel “Holw G 'e]
e ARt 7 5o 9ol re] £4o] dofd 5 glomz WA
qelts BE gheole ¢ 4 gk

288 2018 CO[EfAHY HiA

3. AEY x{2| AAHQ| H|w

(3 7-2-112 &0l ZRAER Ay AEY A2 AARSS vadt 2
oltt. thek=e] A| 28 o] 2puf Bz Apa} 7]wke] Adof 2 7ag)7] whiZol] JVM(java
Virtual Machine) “gol| 4] 213t}

H 7-2-1] AEE X2| A| A H|W!

AJAH] Apache Apache Apache Apache
Storm Flink Spark Streaming Samza
Java, Closure Java, Scala Java, Scala, Python Java, Scala
AER AER HYR| B | AER
IR S i< &2 = 33
H= == == ==

KO ot et ot eto| ot H0j ot H
Netty Netty Netty Kafka
Nimbus Job Manager Yarn, Mesos Yarn
Clo|g =1&Es}t =3 Kryo Data Stream RDD Custom

Spark Streaming®] 7-%-oll= 18 AES- njo] T 7 wjx] W] o 2ul A
2]g 4= 9= WA Apache Storm3} Apache Samzas= AEF WA 7HS- X

o} Flink= A2E 3} v 2] 2] 27 gt} vlo] A2 vijz] @43 AHE-ehe
Apache Spark Streaming®] th7]A17te] 71 4 Z1 0= o AFH Tt AT 7] A
e T darel ol AA G 7] wjiell AAl &AM 9] tir|a ®
7-2-1]01A AA1E o9l ek Db o= ok A A vlale A A4d 4
& AR G Ao opH, A 85 = 7]l wt dldE = e TS vEhd
Aol wA1A] X2] B ST oA Flink$} Spark StreamingS “8<ts] 14" %

~
N,
flo
e

1 e FEAS YR AEY
- G. Hesse dl’ld M. Lorenz, Conceptual Survey on Data Stream Processing Systems, 2015 IEEE 21st
International Conference on Parallel and Distributed Systems(ICPADS), Melbourne, VIC, pp. 797-802,
2015.
- Kamburugamuve, Supun & Fox, Geoffrey, Survey of Distributed Stream Processing, Technical Report,
Indiana University Bloomington, 2016,
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2l& BHAsk=H Wl Storm¥} Samza= Aol g A2l & BARIT vAA]

ol 7 SamzaZ} KatkaZ A&ah= vhA U] A| AE1 S-S Netty S AF2-3H

t}. 53] Samza= Bl AT AER] A= S ARESE] wEol PgAR1
HAIR] EgA0] 7]5o] AlFEv e SHAAE T4 ot S AH 12 S
Holl A AAIA Al 28] B mp A E -2 T RS A e ekal Qv whebA]
Y] A& R Bl AT AAIEH 7 FEE s pRAE 227 T Aol XA (single

point of failure)0] & &= At} Ho|¥] 2| H 3} igk A| AFle] A5l A7 &2 7|

A 4= 9}, [E 7-2-110014] A F vlke} o] BE A AElo] A2 The 2 H g 1)
28 AF&-a}aL 9Ith. Spark Streaming®] 73-$- RDD A @ 3}7} 7] 80| Ak A7 ¥
& &l Kryos AHEsh== & = 21Tk

4, B3%

A7 ] AME I Qs e E LA J)Hke] AEY A2] A AEIES] EAS
Zrers) v Eatnh. 25 dlolBe] A2lghe 542 SUSAT AREAF APPF-
B Wi -l A7 Al AR = Ajo] 7} itk B AEY A Al AEle] e
2EF -8 0l AF = glvh 258 A]E A8olele &8 84 o
af AR A 9 SR e AR vhebs Fol AR 2EY A2 AlARlE A
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M3

HARZFQIH 22| DBMS

AEQIHY, HHOEE AX2R QISX|S0H| 0|27 17K £17]59] BHZ0

| == CIOIE 24 A= TAZ 7|50
A T2l R2] 7|Ee 2 O|Sotd QI 0] 20kli= HAIZE X2 XHot= QIM=2| DBMSS| HRE SH b

4, MAIZHOIH D 2| DBMS i Bigke AXGH= A 7|42 AJNSHD, AAIZ QIHZ 2] DBMSS| LA Hists A
JHetCt.

1. AIARZH R2]S X|25Hs DBMSS] B2

H22] 719 DBMS(DataBase Management System)+= 1980 t5-E] - A|#] A&

FIE FH O BM TollA 7ES AlAl e, 27lole & M) 2
ot A AE] Afellnt 42 0 & ARESITE o] & W e] 714 Sf=t, Qlv| e
A 8 S7F T o8 HRe] AT Aol T o g e, 71E H
23 714 DBMSE 21w 28] DBMSE Adsle] = 2-2]9]o
Al &4 gelA] 7] DBMSOA Al sk= 2H-st, oy W Eddo] 5
A5 T o] BolAHA @A Qv Re] DBMSE AHAA R &
Sk AR A S7HH

Qv xL2] DBMSE w2 7]1&3 Ak SQLE 2] 71sdh WHE o] E

7
vl Al2dle B e 3t 2l 21 3 ERAA oo AElE &

;i%
:OLT
32
v
A
ol
>

__xl-zsL @) vL/\/\gq,

I e Dl

o
:
35’
T
)
o
X
Iz
[
O
é
S~
o
b2
o
Lo
)
%“
A

o= 2 A 2] ao] 5418 2 o] 449l AAIKF DBMSS-& AFE I, 918

]
Eollld AIAIE el AlA HlolE oF =71 ol o] ARSEAL Slvh Aldx

A 71821 7FEY (Gartner) = £ DBMSQ] A FFA= nlo] 4.2 A E (Microsoft)

ofr

SR} | BYMR FRESE 14

<
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9} Q& (Oracle) S #=TF 2T Tl = AAIZEAIAIE DBMS A7) €4

kiR VA

2. MA|ZHolH| 22| DBMSS| HgtE 018 L 7|=

W2 Aol 52 7] Slel, el 9Ivlme] DBMS AF RN E Ame E
DA A W2, B4 97, WA SQL A AR B =S dnk 48

DBMS Al #etslal Sl nlo] 24 Z E (Microsoft), 22F(Oracle), SAP &

T oln] 2] ALt QI 22| DBMSE Ao, A8 AlFe] S5 A
H| 23545 ghils] 381 Qi) QT2 XYM ofn] 4k 9 7]uke] <1
v 52] DBMSE th 37HAE], o5 AlEolA =43 78 7]zl tial] &
o 2pA|5] A B A,

7t MER A|AH DI Eo| X2| 7|=

RDBMS(Relational Database Management System)™= ©|1| 4] \d A XE Ho|E &
glo]E ez Aelets thEel AAd oz 2] kel 27]9] RDBMSE
ARk o2 PYAR] Y F VES T 7|9 AAMER 7] vl B4k $H4
< A aeISHA] gkskeh RDBMS7T Al g ACID(Atomicity, Consistency, Isolation,

Durability) 22 HA], EAFU|ES T 842 a1dslA] e=

ol ZE9= 7]40] WrdshuA] W]BlolE] NoSQL B4+ Q1| m2] DBMS
AFSo] SAe, Hole A4 Pele] §U@ A M 02 Be]H ROBMSSH=
e 7ze| HolE A4 weso] AAE ] AR, e HlolE A4 B

| A

2] 7152 T AlxFlo] opd Bk AlAELS 7|9ko 2 it} 7] RDBMSO]
A AHESHE ACID Bell2 F4F 8ol A-8sh7] of gtk ZAI7F ik I Wi
o] JZ=L F+& 22l CAP(Consistency, Availability, Partition tolerance) =218 23l
&ll NoSQL Al =8l-&- 7dst7] A1 2Fict, T12iuh CAP B2 FAF P vhE: a1
gk o] Zo] ofm 7} &/ A ] o] Yol glo] el A A A el E=o] ATk

olg] Td-& 71443171 918l BASE, PACELC 5 A 28 ©]&0] 53Tt ©] 3 No
SQL, NewSQL, 91| 222] DBMSe] el g o] AM8-5= BASE: U2} 24T},
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* Basically Available: 7]¥-2 © 2 7}84S FAISHH, o] AEE][R]

Al A o o & 8

+ Soft-state: :x= A= 2] Fof| A A

Aulo| Ex HlolE 7} ol =gk

» Eventually consistent: Soft-state

& wj7px]= HlolE ol A& do] g1

“Jefolut, HolE7k =Xk
2llo] QAN A © 7 Ahe|x] ok A

Akt 3

—

Fe ARz A Eik e 7t

Aol 7841

dollA, dlolef7} el =l =

o m

s

o _
T Azle o u]ﬁtll-

ol E0] 71EH o0& FAF ol A3t

g 4g0]ehs 2l B aley, B4 732 o] 4] ROBMSS] ACD 23S 913 9
=

o) e 9] 1e] e A4

o=
0w Sheglol Al Al g ohel 7|E

M) 2ZELolHe A5 A 7hA et

el ArkE e ok
RDBMS®| 2 2] A2] g5 7}

S22 dlolgulo] A v re] A1) -5 def A2leh B4 Ak e

AZ171 1l vl vl xLefel] & 71 A8 g2 E 7 A Al BF AR

t} ol ThE 24 S 918 7o) qlElag

p

[2& 7-3-1] 2212 C0|E{H|0]A QM2 2|e| £ IhM 7|&

Memory

E%ﬁ
——

SALES

Row
Format

£X: Oracle Database In-Memory with Oracle Database 18c, 2018.02.
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AERE A3t AR o)

o} 7]
Memory
SALES
Column
Format
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[3& 7-3-2] SAP HANAS| S&F 1=

All Data Sets

Conventional RDBMS SAP HAHA

A
i
f Ho|E S52| Yt
Disk 1/0 B2 210 Al HZAE 0| X])
I Data Volume Log Volume
Database (10TB) Persistent Storage

E*{: LGCNS, "Hana 7|8t Private Cloud2 2§ £8351?,, 2017.12.

£ RDBMSS} 2 EAH A2l 2 98] @ 71% A% delgg, B ot
A 712 A% vlolE) & A3}, 53] & 7]uk HlolEl= W e] 27o] glo} 71 &
A WA R} Bal) A B W] W 743 2o sFs st

SAP HANAE Q212 tlo]Ej#|o] A Qv m el 9= th2A| XA tlolEl & =
Tl Ee]o] AN aL F718 o2 t AT BAlel 205 B3l dejehs B
dlo|t}, o]= 2829 TimesTen 1| 2] DBMSS} AN 322 A|AH 415
Al Q1 v Ee] E9fofl e n]go] T thdo] it o] 9 fARs Rl = g
e QIvl R e] DBMSHIA = A7 331 W@l E &ol7] 8l S5 ALl
ol 4= 7s2 483t

LE AAIZE A0 2ZSHE AAE AEE X2| 7|2
71 v 22] DBMSE =5 {IW| 28] DBMS, slo] 22| = IH| 28] DBMS, Q1w
w2 3489 A 7R 2 R 555 Q| 22| DBMSE & dlo|H E vl
vl mejel A fejstal HATE Y8R ARSsle mdlelth i slejHe|E

HI

FPN

¥ 22] DBMS= #HE 2%iol] 2 23k vlolE = w|Ql v xefdl], th HlolEf &

ol
2 tlazelA Faekl o HAL 9l ol seluel= A g
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[33 7-3-3] 2IH22| DBMS?| 712

IMDB
’ Pure IMDB | ’ Hybrid IMDB | ’ In-Memory =M |
R S N M
» GemFire/GempFire XD « Aerospike » DB2 BLU Acceleration
« Redis » ALTIBASE HDB  Microsoft SQL Server
- SAP HANA « Couchbase In-Memory OLTP
» TimesTen * Exasol « Teradata Intelligent
« ParStream Memory
« VoltDB
EX: 0124, "E2H|0[E} HlO[EHI0|A F4l,, 2015.
¢ =2] DBMSH U= tf-&-5F w|Ql wxe] 50l thek Fdo] 48 o glon,

AR A Al e 7o ® Hlo

i)
=3
o
[>
il
i3
o,
lo
glé
(]
Ky
ok
I
r (
o
4%
o
g

T3 glo] Qv 22| DBMSE AR &= = Aol Axdelth 21eivh i -8
DBMSeIA F7} Al g5k 71%60]2t A2 T80l 7|5 Al A'lol] F42 0]
2h= A7 ok

QM| 2] DBMSE =9 atel= Al 28] B4 o BHA| Hdeist= Aol 71 vlst
SRR, F T AREQIE Y M dlolE] 7]&e] TAeA 2a&o R AgE =
A et 2 diolE & wEA Aelalr] Asire 71E d5S dolMe o me
Qv 2] DBMS7} 2 Saisith o Al ABIE-2 7]& QIv 28] DBMS®} -8t
7] 918l 4217 DBMSE}F 27| % ), tl i Edd A S Belglo] et 4

Q1% 2 A< (Continuous) A 2] & =3I}

2IA)17F DBMSE 7]2] DSMS(Data Stream Management System) 2} -2 0] -

AFsie) B8] AAY Gele] 2Ed wole Hele) A3ka Alxdo] gon, &
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o w2 d5e] IH 2] DBMS A AAIZF DBMSE ARE-EE 4= Slth. & =

ellA 270 vk o] A(Machbase)+= 2% 1009t 71 o7 3] 7sgt AIA

@ DBMSE #5431 Qit} 11 Yol )1ZEADB, 7to]|2ADBe}F 22 A|AIE

DBMSE-2 78 A5 7|Ho = it} o] &2 A7|nkE sl il =

345 Bhalo] 713t AAIZE QP AE Hine]o A ARk 71eS AMERE

AAE 2EF Hzol| Ho] AMSEE BAIGH, B, A 5) T, S -2
~

B 55 A s, o] & BAFA A B a8k 7t Ak 2 5 sinh

rot

[ 7-3-4] QUL SHAL|AE DBMS)Q| 84 715

M o InfiniFlux prm—
~
ot ith )
@ &m -

_— — e
SAEH]| 2|ZEAH

A

Log collector HZE ANSI SOL. QIE{H0|A Client API

2l
rsyslog AAE X3 A

User—defined HAIZHHOH = XME RESTful

&*: "Machbase DBMS £4, 2016.04.
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BE

5E

S

7| 2SAAH

Ch. S StE0f 712 28
Qv =] DBMS®] o3z ek thd2 2 =)<l DRAM(Dynamic Random-
Access Memory)ol|A] Ho|8] #e]9} AikE AEjetng A9 Fgo] T0E 4%
tlole] &4do] WY 4= vk olth. ol & s dskr] fl8) thi-Ee] <Iv=e]
DBMS+= HDD, SSD&} 2 t]Aa3of| vlolel S 714 o2 MigdalAL, Qv w
2] ArhE gk Apollv ARgetE WAl Fal gkt 1eu vl =e] DBMS
7 Au g A| AR ofy g} AntEE ARERIEIY] 7]RE 7R Sl e] AR
o] 7ol waf, = st=glo] 7sde Jee g Zleg Helth 59
NVM©Non-Volatile Memory), SCM(Storage Class Memory) 5 H|E2] HFEA] 7]<o|
31 glo] Qv ] DBMS 7] Alge 3 o A Aol

NVM-E H| 2 v Re]E ojw|stH, 7]& DRAMZ} th2A] 9 3ol &
e et dlole7} A A] eFtt 53] 20201 el 014 DRAMS] A%
0] o o grE7] ol & Aolekes Aol wat digF Hloly 114 A2 &
f1gk Qv e] DBMSE-2 AE g e S vl =]} QIEle] 3D Xpointo} 2+

£ 23} v 22] (Phase-Change Memory) 2} 7] ARE-% = AlEA 125 24 @

o
3
5

2| ol = Ho|E & VRAM(Video RaM)OA] Z2]317] 918 GPU 78 44
285t DBMSE 5783kal It GPU AFH o2 dlolg] #] Al 71 & 34
2 oE QYA 53 A7 2 8 glvks Holth oA af HlolE o] A &
7] 5 Al g3 A A S A = glom, 15 Fol = Qld] 2k o

TE=Adakn]E-S dr|d o7 £ 4 Qlth GPU sl=d|o] 3715 53 2 <A
2 27} I 23k An) A0 Qv e DBMSS} 34| GPU AF

Bo] Bol] Ak Zl o= Helt,

w

AAZHQIH|2 2| DBMSS| &% MY

B

42 wole], €184, AHRIEIY 5 TheRt 7o) SAsA of

TR AARE 22| 71sEo] FEEAL Stk o] FollM ke, sk HlolE
A2lell 24 3ke DBMSS] AAZE 2] A|efof = 71 @ 277} st

fr
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£ Holr} 20174 102

298

v = A)|&Z2A7 2] 7FEY (Gartner) 9| 4]
% U] 83 A5 Au|A FEh-

2018 H|OJEfA e

HhE gk 2018

i

M 4%
HE X9} C|O]E] At

HE X = HI0JE NS O BEA AL 4 U= ARE FEZ PEO| 2T U0 SYXMIYX|L 12
Me|ZRl= HE XM2| FAS HEAZ! HEXMQI H[0[E At FX|CH HE F2R0|A HO[H ik HE GLtol2t
oft, EF Gt ALt - 2H0)| M2t 2FSMT 0152 27| TE ST -S& 20IM HEE1 ULt = HofA
= HE TR0 oot HE 0 HE FRUM 2| HIO[E L0 THal ARMIS| LOH2 1 HE F20| 0jHE HYsH 20t
REEEES

©
o
I
>
k)
o
=

o} 27)o e BE 32 779 FE (supercomputer)
(workstation) | 4] A& ZAFE 2=, thite AARS 1% Ak Ao 24
o3t FA 3|2 7]go] WshHA] o]0l
Agel Y Ak Al 5 A Aok x4l WE F-3 A= CPU(Central
Processing Unit) ) 2} GPU(Graphic Processing Uni T}, 5 4] = 1= tlo|E] J 3 55
7He] B2 dolg] Fgho g Balalal, the] o (core)9F TEA AV} HEH R
tlole] 3] dole] ik & o A= Qe ol 2 24| 27} shu o]
&e] 2B Elthread)E T3 5HA| &l Al o] TEgh vlolEof tigk ke =3 E
AEZ ek of 7|4 2| Sz old Z2A A YollA] AgE]= 552 Thejrh
CPUS} GPU= st=sof ] 0.2 B3k 51012 g5} 7ol A 2ol 7} e,
Sk HlolE] A 2] Ae-& 2= CPUSF GPUCA] CPUS] F0] 4= GPUS| 310
TETE %58 AA| CPUe] 2t 70] A5 GPU9| 7} 510 /35 R} Hofutt.
1811 574 wliZol] CPU= ¥AIE HlolE o] & Foll M= ¥A| ALk 3ol 2F 51
o]e] J5o] T8 tlo|H nlold Folol|A] -g3taL it o] ¢} g, GPUE 2

>4

(¢}

H75 OB 71 S 299



o FEE AL 9= Hel (deep leaning) A 7 2k F.019] AJ e Th= thee] Fo)7}

2 Q 3t Q1 FA & (artificial intelligence) w0kl 4] €-&-3}a1 )t}

2. 2 7 Z0M2| HOJE] ALt

Tl A e] HlolH dArke WE dAttelgtal Hefsh=t], At 8 Wl
=

=
upe} A= HEsh WRo] = WA oy = W

7t AYE ZF HESL
e = HEse vloly [ 2 09 & dolE Jder Edst
3, 7F e ErF 28 7 dlolE] J el tigk tlolE] dike sk W
ot} o] W& ThA| CPUONA Aot HE|Fo] ALk} GPUCIA AHE-sh=
GPGPU (General-Purpose computing on Graphics Processing Units) $14F0 2 VAT
HE|Fo] AslellME B4 712 dolgdl ta] ZF Z2A| A7) 3R o] de] Az
TE TP 2 Ert Falshs HolH dil ol AR TE T
o|xg HE]Fo] ALkl Hlo]E|E A |gh= B2 MIMDMultiple Instructions
Multiple Data)2} &}, GPGPU 4tel| A= HE| 30| Arkil= th2 7] sde 1
olol| thafl thre] Ad|Ert FalEl =g GPGPU Akl A Hlo]E & A 2]el=
2]-2- SIMT (Single Instruction Multiple Thread) 2} Hc},

2= g HEsle] T2 A 7ke] ek 4] vt ol stk Aol
o}, o] g A =t Aleo] Gt glolEof tid] RE ke 3t el
o] HiolB7F 5 2| =9] HlolH ¢ite] Fud w7 v BE AEE
Eol th718liof stz FAIE b1t o] ©-& Bekete]al HolE] 2ol w}
2 dlo|y 3| 5 E&H(data partition), Z~2| = ©]F-(thread migration), 2}5] A€ 7
(work stedling) '5-2] 710 SR wek Av| = 5= W@ 3lollA] GPGPU A4k
stego] Holl A 22491 FAIH-E 2EaL Ut GPGPU A4tell A= CpUe] =9l
Hmg]23E =9 dlog 3&o] PCl(Peripheral Component Interconnect) B AS

&3l GPUS| Hufe| A vme] = FAPET o] £ GPUS| A =rt FAR 1

300 2018 C|OJEIAR A

[T 7-4-1] CPURL GPUOIM2| A|E ~F HEHSL OflA|

CPU

\ Instruction f \

Data sets

:I Device memory

ole] F gl thell tlolE Aik& HH =R Fragitt. wlel 4 dHoly Jiel =2
717} F=3HA] Ak, PCLH 2ol 4] €] HolE] B & &) A& = oick

F o]l HlolH W& A4S alAahr] 918, NVLinke} o] 7]& PCT H 2~
wTh Ho 124 w2 31 A7) SAIeh =gk CPUS MRl H R ek GPUS]
tuto] ~ W] 7ke] "oy BALS a)81A] 94aL GPUS| A =7} 23] w|<l
v 22]of] AHLo] 7153t B3} 7 F24(UVA, Unified Virtual Addressing) 7] &% 4

7hsic

RO E Tl S (0] 91, WEel e, 3y, e A
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[33 7-4-2] CPUO|IMC| BEOf =& HEstet 27| o= AT Gi|A|

Y

02
o
2
re
(T
=Dé
I
=
02
o
] |—L|
>
0

i
rH
>
0

Ooxll

nx || o
rH
>
02

re

T
re| 2w
T [ | JH || ot
] E —

02

=IOI=
Imn

T FlaskaL 2akE ol & Tt o] glo]zeljlel A Ajaof gth= et
e o} o] #AIZ &3}
o] oJm 271 B% ARSI AU 27 B2 HA48k0 2 ARREls ]k

Ny
N
1
o=
o
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