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ABSTRACT

The government has set up a SEMAS(Small Enterprise and Market Service) in 2014 and Support to small
enterprise’s management of the stability and growth. SEMAS’ s main support programs are composed to startup
and grown promotion and financial loan. Especially, SEMAS’s financial loan is 1.6 trillion won. In this paper,
we propose an efficient and secure supporting system of the business stabilization fund and introduce the
PinTech technology using Blockchain technology. The expected effect is that it can reduce the procedure required
to accept loan documents for the business stabilization fund and shorten the time. The business stabilization fund
support system sends the distributed ledger of the Blockchain to a loan seeker. The loan seeker writes his own
financial information. In the distributed ledger with encrypted. Proof document issuing organization, assurance
institution and bank form a block-chain network for mutual authentication, information protection and information
sharing using Hyperledger Fabric. It is designed to allow policy funding applicants to be informed about the
policy funds they can receive through the chain code without visiting SEMAS. This paper attempts to contribute
to the development of domestic cybersecurity and financial industry by applying blockchain, encryption,

authentication, and information protection technology to small enterprise security financing system.

¢ First Author : Hoseo graduate school of venture, oky012@semas.or.kr, %3]<]
Corresponding Author : Hoseo graduate school of venture, prof_pdw @naver.com, %3]
=% 1 201807-218-0-SE, Received July 4, 2018; Revised August 28, 2018; Accepted August 29, 2018

1173

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’19-06 Vol.44 No.06

S DA A 1YTE A
7] 910, agpel 1
]

1k =
5 g AR B Hssiﬂ(% 4 AT

N
2
O
Af
>

e} T2 A aakaal Al A A7) X9ALS,
A7, SR otk 53, gl
+od3he el S84 ©llXKTable 1)-2 1.6
o2 A4k 85%o]ck.

2l vlaA 2933 A ARIAER §-
ﬂ 7(:3];.”_,] iui_g_ z;:]xq—g],l 0]1;],[2] /\/\]-:'_0194 o]—zq
A 7% 243 A A 52 SlEl], Al
A A AxF gk 1.63%1(2018) 22 ]
At AlFAoRE AR7NE oA, BEAH
o2 FEEh Tl odshs R T A9
PR 0.9 02 A E|e] gxpalain]e] Ant
oA AA|7h)

733 ekxiAlgo] dAtellx] e A ol 74A] A
7k glek olefdt EAlER Qdl, TS sk &
A3 AT AR AE]Ehs ALNES A4S B
HES wol 7, wisl= ‘3;01 Al 3 HA
2, A Azl 107 = F577F w8
2 4AgellA] ARkl Al fefstas, Basdh Aol
1A E1E AV R A o) gk T
A Hi 2z}el Ay xHo] givh AodbAxES
|83l = A8 A AA Al 283 BE
IMFE Qsllste] Fstel] weghck spAIRE, A edst
AAFEHE AR ohErey] Beks AEshe
71 Bk AR 2SR A e s B
27 AR} A7 anrt AL Al AR, 24

4

E

d
[

o

0

o

oﬁ

1. 229 SRt
able 1. Financial support budget for small enterprise

Year 2017 Year 2018
Increase(%)

—

Early year End year Early year

Total budget 1,915,353 2,566,423 1,890,711 12
Supporting 290,353 321423 288,211 -0.7

business-budget
Sub Total 1,625,000 2,245,000 1,602,500 -14
Growth base 640,000 840,000 680,000 +63

Loan-budget
Interest 985,000 1,405,000 902,500 -8.4

support

Special-loan 0 0 20,000 Net Increase

+ Total budget of Small Enterprise and Market Service in Year 2018(unit : one million won)

1174

o) AFAZelh Ak S el
e AR A S Bl dEol das)
=] o¥=r}, Feta) Al8w Zy|Fe| AAMAZ §A]3]
Aol T A0S TR ) SANAE E
Qi AFORIAEEZ, PP 2R
58 031l olFew Al Tk wed F
A7 E olele FAREE Ads] 9
3} FAH|=(FinTech) 7|%S AEsl= A7) Zos3)
t}.  He|=(FinTech)y+ w§(Financial)3} 7|&
(Technology)®] Ae1E F83} ICT(Information
and Communications Technologies) §33 &8 &
SAlAE Aslel, FaAAT AN E L)
<l #Ah2](2018. 06. 07)5 K3}, Akl
o BAXc R FHIE AHEHE HI A%
S o)), B e kel AedqbdAlel] e
2 714 w4, A A Bl
oh HEs S Ao e 25
(Blockchain) 7]&o]cl. 2 =i A2l
Hyperledger Fabrics &-83}e, #AHI7-S

A gARS AL A Hoalar, tiZel]
AAA 2 AAEA HE Wik
P2P(Peer-to-Peer) U| EH oA 2A =45} )
o Z]AEteS ghvl AR EETIR Rt
8ol EEAR] MEHZE A s A5 A
BRS ARFRE 5 =S dyeta AL
ARV §AE] AEo] A9l =(Chain code)E &

o

OH

h}

??o
N
1o o r; i) mlm 4

e o

© e

e od J
o
2

)

N

fe

Jel
LE:

=

f
=
%

]
2}

o

g

3], Fdol] WHshA] ol AMAle] whe 4= 9le A
AxpFo] FolalA] Qe 4 Q=S AR
A AR wikgr|he 2 e wguke ZHx R
E B3| AEsle], Al ARE UE
A FAA1713, adEele] AR &8 Y ey
5 B aAkElY] s AR B e
22431 7edbix %.L %ZM&M digh E=A9

8 g831e), S Aol

ot 713t delm S4Ats] el 7]ofstaat 3

II.

e

2o

-1

—iﬂl © B dlolE)E <BEelek sl
5 glo]el5o] P2p WAL Flko AE A
f‘fﬂEﬁﬂl SERCE IR B2 IEE 2

1ol 7k SIS gl e W
A=)

www.dbpia.co.kr



= EEALE 28 2]l FAela FEAAARE A
e FEal] 98 2k Aot Al r|ee 2 2.6 R3 Corda
AkAAE P2PU|EY =1, el ok w2]E(Proof-of-Work), Cordat= 24K Sl o= F-g4de] Aol &

2ulE A EHE(Smart Contract)e]th

N

1 EM2IZHDistributed Ledger) 7|1&

AR Ve ARARE V5] ks A
7)3ke] 2o} Au7} obd P2P UlEY ] HAksle]
WL FEe R A5 Welshe 7142 orlat
ol BARIE 7)ol s 2E oapr) Auge]
7125 4R AA S 22 B3ksta RS ARE vt
<ds}e] 7§Al(update) 3= 2H<lE Fg-o= iRl

2.2 PZPHIE-‘HEL(Peer to Peer Network) 7=

P2P 32 X A= 7k BAIRE B 499] A
Hef| 3] 13}711"4—— el ek 71AIE2] Al
Ak B Agel olEste] AEE Sl
5 P2P IS v B3 Srfeld Byt AuEt
M glo] 224 E53F A= =S (peer nodes)©]
A2 FelolodEel A (client-server) &S FA]ol
HENZ gl siA foPl

2.3 #e

algorithm) 7|&

E2A9e e AR E ]%L AZe] A%
F=2A ZF ot 22 Ale] AR JA A 9lay
FAT AR LHB._ gle] okye] 2o _4311 ZolsA 5
2%t} 2 ARSHEPOW), AR-SH(POS),
Bitcoin-NG'*, BFT 7%, 73}X]7k9(PoET)",
Sharding7 "™ So] 9jc}.

2t12|ZF(Proof-of-Work  consensus

o~

7-
20lE AEDEL 1994L4 Nick Szaboell &J3 A
2705 o]t} Nick Szabor ~AFlE AEH
oF slalo] A2 "E‘Elo’]
s A4S} 5l A Z2EFrelz) Hojis] e
o] Eslo] A3 5 9l A 32k DeAF}
S %}BETML— }‘]'—1-"] 7]'_‘}‘-] “’]ﬁ\—ﬁ'%_j’:%

ARE s},

2 W o do
R

f
%.I

2.5 Hyperledger Fabric

Hyperledger Fabric<> 5543l ZH a2 25
2A ol A $935= Hyperledger Z2A EZ 3h}o]
of 2EY 7R S4EeaY v £54AE
317] 1% AR Soln, 3] 2 s|lxfu] e} 31

T4 aaE Eelag Eee] waoz Agg

2 R Ag) Azie) A ~E Rk 57
7511:]_[11].

F

il
N
tlo
X

2.7 O|H2|8, Hyperledger Fablic, R3 Corda
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o|tje]s, Hyperledger Fablic, R3 Corda®] 5%
H|3E= (Table 2)'e} 2ok

oftizl, slelslwA, Fre] SAnlaL
Table 2. Comparison of Ethereum, Hyperledger Fabric
and Corda

Description of platform - Generic blockehain Modular blockchain - Spedialized distributed
platform platfor ledger platform for
financial industry

Governance - Ethereum developers - Linux Foundation -R3

Mode of operation - Permissionless, public

or private

- Permissioned, private - Permissioned, private

Consensus - Mining hased of proof- - Broad of - Specific
of-work(PO\ consensus that allows of consensus

- Ledgerlevel - Transaction level

multiple approaches.
- Transaction level

Smart contract - Smart contract - Smart contract code(Go, - Smart contract

code(solidity) Java) code(Kotlin, Java)
Currency - Ether - None - None
- Tokens via smart - Currency and tokens
contract via chaincode

. AARZO! SEXIZIAA A

a3 4 oy;x}: | e s
5 8 ARl Wt g
A 51 w1k 1A, ofle] 9 % o] % 215173014. (Table
A% AGAEe Az AeE 2

3. 2] AAAEY
Table 3. Kind of small enterprise
stabilization fund

General Loan Business registration certificate Minimum 1 year

management

Disabled business A small enterprise owner with a certificate of a disabled company

The head of a woman A small enterprise owner who the head of a woman

Cooperative Support Coop: selected for the p of small prit 0

Entrepreneurship funds  Business registration certificate less than 1 year

Business transition Small enterprise owner who has completed re-entrepreneur package education

funding
Emergency management  Small enterprise owner who received disaster certificate
stable fund
Small Business Small enterprise owners who are supported with job stabilization funds
Emergency Funds

Crowd-funding Achieving the target amount at the crowd-funding start-up contest

Small ise in area as crisis area

Special
stability fund

E 4. 2434 AAARe dEaa
Table 4. Loan Conditions for Small enterprise

Loan rates Funds rate by applying acceleration to the policy interest rate financing

Loan limit Applying the amount of increase / decrease of each fund to the limit of KRW
70 million per company

Loan period 5 years (repayment of 3 years, installment for 2 years)
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Table 5. Law related to financial support of small
enterprise

Related Laws A related legal statement

REGULATIONS ON
MANAGEMENT OF Article 10 (Loan Method) : Loans can be made through Small Enterprise and
FINANCIAL SUPPORT Market Service(direct loans) or through financial institutions (Interest
POLICY FOR MICRO reduction) and loans secured by collateral (including guarantees).
ENTERPRISES
ACT ON THE PROTECTION Article 17 (Establishment of Small Enterprise and Market Service) : There is no
OF AND SUPPORT FOR  legal statement for small enterprise policy funds and financial support
MICRO ENTERPRISES

32 2AKE0l FEXIYAAE EA{H0lE)
4B ARPATE o814 Sk 4k
s} Al #2715 2] 4

22 Zaldlo} gl UukAgl FEAFE (Table 6)

:
E

E 6. 2yl A9 AAAR

Table 6. General Document of financial support for small
enterprise

Required documents Certificate issuing Institution

Resident Certificate Ministry of the Interior and Safety(www.gov.kr)

Business registration
certificate

National tax service(www.hometax.go kr)

Permanent worker
identification document

Ministry of Employment and Labor(www.4insure.or.kr)

Proof of sales National tax service(www.hometax.go.kr)

E 7. 2l A #AE
Table 7. Additional Document of financial support for
small enterprise

m Additional documents

General Loan Confirmation document izing the history of the into a corporation)

Disabled business Disabled Welfare Card or Contributor card for the nation
The head of a woman  Proof that the family or Certificate of residence
Cooperative Support  Agreement to admit that supports cooperatives

Entrepreneurship funds  Proof of entrepreneurship education

Business transition Small enterprise re-education diploma (start-up)
Document ing damage caused by disaster
stable fund
Small Business Document informing you that you have received funds to stabilize your job
Emergency Funds
Crowd-funding List of small enterprise that received the target ameunt at the crowd-funding contest
Special management  Business registration (address)
stability fund
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Small Enterprise Submit application
_ wishing fo documents fo SEMAS
finance loans |:> Q

2 o

Financial
evaluation of the
small enterprise

(Credit

Lean Execution
¢> (Bank)

Fill out Foundation) Loan through
N Issuance of T
SBRlicclion o certificate for Issuance of e oot
Issuance of policy funding documents fo warranty
Certificates credil

* SEMAS : Small Enterprise and Market Service

Oz 1. AR AR EE A
Fig. 1. Proceedings of interest expense support loan for
small enterprise
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Table 8. Online financing application system

m Online Application Procedure(Online branch)

Small & medium Self-diagnosis, Electronic signature, Advance reservation, Prior consultation,
Business Corperation Application and Reception, Loan execution

Seoul Credit Apply for a non-visit credit guarantee, Confirmation of Required Documents
Fe { from the ion, Visit a small ise, Warranty approval

Korea technology finance  Warranty Application, Documents received by the Internet, Warranty result
corporation notice

www.dbpia.co.kr



AR AT YR 44«]*4’014 54K
WAk A Azl SHARE dREs He
olt}. dubdo gz pakEel §AlE|uAls ZuA RS
RS F AR s 20E AR ARk
ipg) Al o= j}%:li‘r f{ Z °§i52 xlz‘sg%}

%_

A “WHE, ‘A|2~Ele] f‘&ﬂlH’OlE} Bl A %°
s Akl AR A A SRR 0924
(201841 7]¥)e|ch 11%04]*& TRl FE dlelel=
AulHaly] wiite] dlelel?] ok Solydth &
olejHjo]n FEE fldf W CikE Foisla 9l
A& o7 n)-8-5 A dsllof gk dlolerlo]x 75
o] ERAH e AR Ttd Row oslit) 7|
& el AAAI2He] A-obxS (Table 9)<}
Z},

B 9] wARE sidstaal e A
3 EEA S BE3le], ARgA Al 2]l A}
FAA dlolefmlo|~E AAIBla AAkEslellA HeE
star E8AQl A9l AljlS ANE=dl B3t olck

9. 2okl AgAAA 2] A
Table 9. Advantages and Disadvantages of Online
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Table 10. Platform Design based on BlockChain

User Application, Consortium Blockchain

Technical Layer Core Application(Hyperledger Fabric)
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Table 14. Kind of consensus algorithm(Blockchain)

I

POW Perform an operation to find a specific hash value to prove that you have
performed a task with a specific degree of difficulty

POS A consensus algorithm in which the stake of the participant is reflected in the
share of block generation rights

An algorithm that uses two types of blocks to create a block and to process
transactions

Bitcoin-NG

PBFT An algorithm that performs the same operations and performs the same
information description when writing the contents in the distributed ledger
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