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A A
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27 2,212 (87.26) | 2,966(88.14) | 4,069 (90.22)
A9 ] 1,451 (57.24) | 1,797(53.40) | 2,039 (45.21)
H 424 761 (30.02) | 1,169(34.74) | 2,030 (45.01)
27 323 (12.74) 399 (11.86) 441 (09.78)
ERc! x4 52 (2.05) 49 (1.46) 77 (1.71)
H$=4 271 (10.69) 350 (10.40) 364 (8.07)
FEgE 9Fd KA £ AEFOIE HAFE [E 1-4]18 B FF
Aot o A9 20179 oin] 20180 Fmge} 9l9lo] FmAle] A4 -
41) o1&, o] A&, (2016). olF oA AF3E WA AHd et A Hx] ° FHA
g, |, ISSN: 1738—-1916, 14(5), pp. 117—123.
42) $54, @,7]4 (2020). 3=AF I=9 FtAe TFY FBALTF A7, BIUH
03%1% %‘L 75, pp. 108—141.
43) WA, (2015) 2 =9l feA §A1 A R U KDI SA1g A ek, "HRD
Reviewa, 7. pp. 66 79.
44) gisrerEln] 20199 109 319 712
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A A5 36.36% F7tek HIFE=AL A5 3.85% #AE TEEE <l
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v = 271 350 | 79(22.57) 364 14(3.85)
[ 1-5]dA HoFE o=l 73 ERAF 4D 20164

5,652Mo A 2017d 8,248 o ® 2018 13,945 o= uwid 40%°]d =
ki ka8
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AA. RBaEgAgAAes]; | 19(3), ISSN:2733-8428, pp. 345—360.

46) digtdEm 20109. 10. 31.

47) ®dE. (2015). 4 Q= /EA fA] AA Jid wE. KDI IA|1gATistd. THRD
Reviewa, 7. pp. 66-79.

48) FEA, 714 (2020). AR A7 FEAY FEw AEEE AT v
AFYy , 9FAS 75, pp. 108—141.
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B}t gt fEEEE 24 nFHE5A7) 1,651,5618 02 A9 80.4%L HT).
4 HS5A= 176,915 (8.6%), AP += 226,145 (11.6%)°] Atk =4 v]F
S2F FAAE olF =5A7F 528,063W (32%) o2 7HE Ekon, o] ==7
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A A dF oIt F, FR2 9=l ojFegAEe] FAEIAL = =

71) WAMAF, A DA 5l FHAZF (2018)

72) B. J. Chun. (2012). The Effects of Social Capital and Accumulation Stress on School
Adapation of Adolescents of Multi—cultural Family. The Journal of digital policy &
management, Vol. 10, No.11, pp. 29—38.

73) &7, oAl (2015). WA AFNLE gk 2] A" AA L Y, e
tetnl m AR, . ISSN: 1975-4701, 16(6), 3807—3818.

74) ol%E. (213). AFSTA ANAAN =Y Aol B AP, rATALGAYL
3]y, , ISSN: 2713—6434, 11(3), 13—-22

75) o], o] dFE. (2016). “olF wFA AFst WAL g A7, vAE A A,
ISSN: 1738—1916,
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5o el Ador ojguwA 9Rele] FoloA Aen, 1747 %

78) 2020. 28 H A
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¢
=, Asends 5 BTC to B °

A has 10 BTC

B has 2 BTC
Ahas 5 BTC
B sends 3 BTC to D
C has 2 BTC D has1BTC

° D sends 2 BTC to C °

\_/ Asends SETC o8

B sends ABTC WO

(8 1-14]914 2} 552 FoHbE 2 EdfAe) o Ee A
Alell Wt 7153 T Aol RARE S5 W FEE w2 £, F
7] olEle ot Aol tE "= £3FH vk W 7t S5 ey
g EFc= of 1,8007He] EdAdel xdd

0.989MBo|t}, E&F9] FXx= 553

7t BIE, nonce)E AHWES (Aol g thgs Hr)2 7]EbE R (Hash
of ¥3&HXA g2 VEAR)E FAH gr)122)

122) K. Schwab. (2016). The Fourth Industrial Revolution, World Economic Forum.
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Block #0iGenesis Bicok) Block #1 Block #2
Block Hash: 0x000035 Block Hash: 0x0000a2 Block Hash: 0x00006c
. . LY
G
Block Header Block Header Block Header
Version: Version: Version:
PreviousHash: 0 PreviousHash: 0x00035 PreviousHash: 0x000a2 . . .
MerkleHash: MerkleHash: MerkleHash:
Time: Time: Time:
Bits: Bits: Bits:
Nonce: Monce: Nonce:
Transactions Transactions Transactions
Tx0.0 Miner gets 50 BTC Tx1.0 Miner gets 50 BTC Tx2.0 Miner gets 50 BTC
Tx1.1 A transfers0.5 BTC to £ Tx2.1 F transfers 1.8 BTC to C
Tx1.2 D transfers 2.2 BTC to B Tx2.2 H transfers 0.2 BTC to C
Etc Information Etc Information Etc Information

[1¥ 1-15] &E57=%

[ 1-15]e14 EFAAA A7t 7155 342 BAAE
Ao1e 25 (Proof of Work) 4 S AXA A7 So] &4«
AH(miner)= UE] TG FAE o AdES HopA st 255 &
A3ttt o] W (proof)stal ol EXo| AAs ] fd A=As E
W8S EAZ(nonce)S o83+ SHS256(Secure Hash Algorithm?256) 3f
Algro 2 whEol Ue A4S A o] w RSO = SAIGLS Al2Hlo]
g 4rz A el 54 %k (nonce) S 2 A EFo] 3 A
Aele]l Al AAETZY o] HAAFS AREA YAdAE AF
(confirmation) olgtaL &b =2k Yol = A= (mining) o]t F-Ett.
olgdA AATH HAFS AA AJez AAHo FxIE AdrFS
Z3&t7] g oj@uhi2d) 4x A Ao EZAA7|E0] ZhE wa 9l
R A2l &R A A

A A Batom AAsta HEsE
i

Lo

f &
e
Jfu
§
rlo
r_{

123) S. Stone. (2017). Building Blockchain Apps with Hyperledger Computer. Node
Summit. San Francico.
124) LAY, HAALRE. (2015). TEZAIQ Y HIEFAQ] HOFV|%,, pp. 2.
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133) L. J. We, K. Meng and S. Xu. (2017). Democratic Centralism: a hybrid Blockchain
architecture and its applications in Energy Internet, First IEEE International
Conference on Energy Internet, pp. 176—181.

134) O. Alphand, Michele Amoretti and Timothy Claeys. (2018). IoTChain: A Blockchain
Security Artchitecture for the Internet of Things.”
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Application

API

Solidity

Compiler

EVM
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ROM ROM
| storage | | memory |
RAM RAM
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Mathematics, Science & Technology Education, 11(6), pp. 1495—1505.
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Cryptocurrencies,” in 36" IEEE Symposium on Security and Privacy, May 18—20.
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interface I[0ocs {
@notice cmired
@param user addr
@param hasfi 2560
@param
avent Docs

idress user, bytes32 hash, uint256 docType, uint128 created);

{7/ @notice emited whe
@param user
@param hash file has
event DocsDeleted(address user, bytes3Z hash):

@notice register
@param _hash
@return eadet
function registerDocs{bytes32 _hash, uint256 _docType) extermal returns{bool success);

@notice
@param _fiash
@return led
function deleteDocs(bytes32 _hash) external returns{bool success);

@notice
/ @param _hash
/ @param _ew h new f
function updateDocs(bytes32 _hash, bytes32 _newHash) external returns(bool success);

// @notice ge
/ @param _user add
/ @param _hash (il
/ @return
function docInfo{address _user, bytes3? _hash) external view returns{bytes32 hash, uint256 docType, uint256 created);

function getDocs{address _user) external view returns{bytes3Z[] memory docs);
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(713 3-17]604] o] AFo]l EASZE inpute] A5 FA19) HA
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Ao 54 AgAe 54 BT x5 Felt

ZuLE A % (Smart Contract)S &3¢k &=l 74 93 SHAMF ASHH
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unique identifier, H-E&ALFAE2) e}t FHAF, AF TFY @S AU
& Wglsto] Hykshs dolHIER Y Qthish o=l fIAe S
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= wAe DBl A=l = AAl @k 3tol gl
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st A2 &7bs oM, EE Hashé #= 3| ¢l o]
=8tk Hash CRC32E Ab&ste] BE dHolHE A
nfEA S Yol &A1 55 (registerDocs) e A aqS 2%
b AFghs wksl wrol Walletol]l EHAM A kS wkgstal Wallet 3
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184) E. Barbierato, M. Gribaudo, and M. Iacono. (2014). Performance evaluation of
NoSQL big—data application using multi—formalism models. Future generations
computer systems, Vol. 37.

185) J. Bernardino. (2013) “NoSQL databases: Mongo DB vs cassandra”, Proceedings of
the International Conference on Computer Science and Software Engineering.
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186) A. Nayak, A. Poriya, and D. Poojary. (2013). Type of NOSQL Databases and its
Comparison with Relational Databases. International Journal of Applied Information

System, Vol. 5, No. 4.
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187) A. Gandini, M. Gribaudo, W. J. Knottenbelt, R. Osman, and P. Piazzolla. (2014).
Performance Evaluation of NoSQL Databases. Leture Notes in Computer Science, No.
8721.

188) C. Kumarasinghe, K. Liyanage, W. Maduhanka, and R. Mendis. (2016). Performance

Comparision of NoSQL Databases in Pseudo Distributed Mode: Cassandra, MongoDB &
Redis.

_99_



Al 3 A 7HEEH
1) Assle) A

ESAIQ Aol Mol ALke, AR ESAME fd AE o5
TFE ‘Al (identity)’el 7§l 7] (private key)e] A-FAH7F H-F3F= Ao|th.
=AMl AE = A 1 At gk Ay AFH T8 B4
Y, Z1efgk o] SfAE = H(hashed)'—=, 71 B 2EQ] A4
2 24 #au agd Holo "iAE " par Y BAYERE e T
A W3lolt}. o] SfAl& oW Y EAAl diEl] e #hs THAH, A
G0 WEEY 24 A s A "nk dAl, gAYE Ao
2 =ye 7Pt e st o] JojF are AR HolHs A
d Chaum)©] 1982%d “Blind Signatures for Untraceable Payments”2}
= wie Edl Aol FXHJIEY ADelA duAH AT e A4
E7Hse dEstHE HxE ASHE AddA o FIHE S5 glon,
°F 10dd WIEE ALEAZF HEFS] &S Al <43d GA o=,
7HgstE et Nd-e A Aotk ey, B3 10 wholl 7HsE =
AxF AAGFe] e HFsiAn FEek &

A

SEED 7}/\L§M]7} R OL{PQ A

-
rid
N

rr

(Davi

I

ﬂJlO O

o

Ijr a 0] = O B2 (distributed leger)
Hkalk B EF91(2009) 3 1,6000] F9] A1F:9 S(alt—coin) 7H3}HH)
Mads dgdez Gzl ofelwel v A 2 © 7V$§}ﬁﬂ‘ég] 71
2 &ETE wfg- vkt vhedl B Tlso] dsEA MRS F

= 2 gokd & Advh. 7HEsH P
oA A et HlFo] FrbekeE A vlEo] ofe 7HA] A
W L 9l 5 ohgRE AT A S0 S €] o TE =oE

j&

D)
o Jp off

2
lo
offt |l
i
o
ol
=
%9,
N
R=)
Mo
rO
po
o
o :lm
Y
1o,

o
o
+

o\

N

189) ¢=r23 S-§ZAA=. (2016). &AL
H 314, pp. 253.
190) AAZE. (2016). A7 = AA:9v 9} 7154, KERI Brief 16—28, T3t AA AT

19 A% 2 T8 ol , FEeY AT



b3 gtk e 2
7185 o]

°©

b gtk 1 ol frlE

Al e

8

7133t o
A7 ME A4 AFAYI T T

Aoz Holt},

r, 7gstu e A9

9

1

o
H

t}

-9 X e O o
Mjldl = 0 ol o X oF
‘M yﬂ.ﬁ Lf NE ~io ‘OI ﬂmﬂl o Lf ,I_Ml HT_
&ﬂ%% N
— o P < o o
GV T o S S .
sl W o#ﬂ%_/};uﬂii
ﬂ%ﬁ@ ﬁ@:%Wﬂﬂw%
T o . o=
- N O S R
wA‘I.._‘I ﬂOET,LI nO_/OU#\D
M.AJI\EI ;O,._Q%O)A i
~ W o I So Ay o= =
qmr el TG == — g
& o %o WX o o W
O RO o B T
TxIa ZxETodTEEH
K @ © T = T 98w o W
~o T ol T _/Ot.l
ELXOH:L EE_UE‘WE‘A,N“HET o)
M G G S
d]ﬂ@l@.ﬂ 7_z1r_1&uﬂoﬂ-_l.1_l
ST S ﬂ%__ozﬁudrs@_
SR ~ 1 X = X oy = o W oo X
el Y u ~ o® L o
i} H o o oKX T LT g
wxzE® *8 LN eEEx
AN E gyl i a
3 . &) om0 T —
wjﬂwm# ﬂﬂ_/gﬂ%wwmwﬂ
f)7e} N~ 0 )
%o m M R ﬂi%??ﬂﬂﬁ]
NN I B I
O R R < R
S Ty Eag T
ST IR ER G
e - S I T N A -
W oo . BT O T W o
wow o wom T o0 B R B R T OH
¥ T~ B o " T 7 o B T o° Hn

H]

-

1

o] 714l

Ly

~

oA H.o]X]

o

=

o wulgAs) ®elT}.

FEATHIA, 12, pp. 7

3 ot e

Foyeads) UAgss WA
- 101 -

F =g AA =

_‘|

S
fy

Hl
=

(2018).

o

R

[OJS KX
ore.
g

HEA,

2=719) 7175 9
A st

=

, pp. 1—14.

H}A]

R

-
st

[
9,

2) 713t A

o

191)



B

1o}.192) o]tz

S

s

] w
o X
O
iy
ﬂ%
= o
Gy
o T
EN
6N
o o
o) o
aﬂ?
r —
0
HENJ
T K
o
N
= M
oT|o
w A
T
= o
2 o
7 X
o_uX
,Em
L
oo
doo
~ o
o ™

(Open Platform)’ ©. 2 A

Z L
=5

3z
-

o] ‘22

—_
o

i)
o

¢+
B

mo

B
g

NI

—_—

A= A

(£ 3-1] 7M28me) 2 oe el 199

S oy E B M T B Mm
0 n i~
m MM & o M g © 5 oXW = ,I_MF
my og._ =l E_l oy Njo o) OE
T Ry |gu® [mH wd
DT - S Pl AT_ om AR M X %
o = paizl o
s L& B EE Ze BE
o = s R = e 63
(A L O LA I T
do g K MM o < W | 2 M T X
%w>%xﬂ%%,5§ro_ %mm_ R
iﬂm&%ﬂoﬂﬁm@g% o [N L
o: Eﬂﬂﬁﬁu o 3 ol Gl 1omo_1mu_zTo€ﬂr
oF = ﬂlﬁuaoﬁﬂ\n/AT o = ﬂll]‘_ﬂ
GO T N - g e o ‘Hﬂ MWH @e oF faud wﬁ B
OME \mL ﬁ: Erl \WU ‘_ﬂ:._ ‘ﬂl % = ﬂ.._ TR O?._ 0 ‘,WII Lf
—~ B o W T R | N~ e
TaUETEmiEET ey
T o " o = ok |8 T oS = jiall
%Eﬂz%wﬂmﬁwﬁrmﬁ I
TUE R W[ - o2 w Y
=y <) E w2 o W _ ol ®
g xdd B R ylEm T oplE o K
. o B o X | o G o plo Dm 1H mo | 1H o/
G L I A R LT I iy o s
FE®TOE BT AT ANTFT T W B AL
L] L] L] L] L] L] L] o m ‘_IEWE VA..*
~ = 5 g

ol g T & M S o

Mg i o i

W = o g ma & vﬂ

—_ = k= ;

a iy (Na\“ v: mm

2ER9 7]

(2018).

192) 1.

171-186.

193) &4,

uli
o3l
o
el
7100
7o

—_—

i)
<7

ol FE. (2017). F-54F A9
3l; , Vol. 22, No. 1, pp. 51—64.

&}
of

AR

- 102 -



7h) ol el e

HAlobAl Aol 2w Vitalik ButerinZ} &%

= A2l il
EREA BAstE S 5T EX o g 2013do A ek 20143 &
7= At ’\U}Eﬁﬂ‘yfé dalets Eabsl(BEEdshe SHFo=, A3Ae
Aol HY, x4 Fol glo] ZRafH= ds 79T 5 ok AEx
ol NS AT+ doH, FA/AGH 2E VSFE Adsta, A%
T vde] AFAH A7 AlRbo] Lg¥ = AAE oAy el Aw
& ol T Av TEHE AMRE F de UA"H EES 2¥ste] oA
o] Ayt 7Hte ﬂ%él, sldogAMe S Fo|l A F vk olfdR A
7 (Ethereum Wallet)2 ot SE A A EAkstd 48 AFE3)]
gk BEoZA, AF§A7E o]t (Ether)195) 9 ojtf gl A el thE 9F
sl & Hista A ¢ AEF §FH, 2uE AGME 23 1 AgS
A -28d 5 Qe vk oy EE2 2 ZUWES 2Z425(Open

Source) Z=HtEASF T E& ARESle] 107 o2 A

A% (Ethereum wallet)o] 1o¥ oW F/F9] olffgw EZ
HA/AS/43E & Jdornz dxe As 758 a7k gtk oy
& EZo T g & o]ld& API(Application Programming Interface:,
frxeadY  QIEFHeI:)0E  Fg AHAH AP AE 284
(Interoperability) 2.2, o]t &% ofZg]Ao]AdL v A|x=vl3} sH
T 3ol folait). olrlge ZRAEE 4| AvtE A9}
(decentralized application DApp) o2 FAECE 19D AnE A kM=
g WSAZIE AZE BollAl B olH(ETH)E A3t AlkS E=
2o doj®m g Aoty A4S AntE AR E AMEAFEo] Bt
=G Z8 @ F AT e ofEFAcldeln old s ERF FE

A 2vhE Aokt DAppE A4 B 4 QRS sa Auwe] i T

ol
o

e

r

&
}I\l_
o]

g

[H

rl

)

194) https://blog.naver.com/audghk0306/220805807317

195) ©]H(Ehter/ETH): oly &2 73 ¢

196) S8&Z2 A AHE3 & JEE, FIAAY Z2aHY A7 AFEE VesS
Ao 5 A WE Qe ol 2B Eih

197) el FH o)A (https://ethereum.org)

- 103 -



A T, old Ves AYE & A=F skl o

[E 3-2] old% BFY FL 245199

LAEE) A
Prev Hash ol EF9 dats A A
Nonce A AT A o] &H = 64HE A gk
) UNIX A Ao A time() 59 == #o=z A A
Timestamp
EEE

=
Uncle Hash H= Ars 717
Beneficiary B2 AfF Ae A BE SR 44595 1608 E T4
Z-52H(Bloom Filter: HlolH &A49 #FF& ¢7] {3 &&
A dolg AFRTR)E A 559 7 A ISl 4 =
Logs Bloom ) .
L @g=ol Eeke ARl X*i(iz TR FAE VIEE T
A
Difficulty E29 do|o = 7k
Block Num A9l BEE 5
Gas Limit/ S559 7t~ vl &S Alstel= w1/
Gas Used E5oA EdA L AFEH F 7t G
BE EffMo Hd3dd T dAdx= u HE3 A EY
State Root I
T= =
Transaction AY EF FEo Z} EdAHoR A AH Ef9 FE =
Root 5199)
Receipt Root | A &5 F&o Z A

olfdlw ZREZo| REolA i oud EfAHo] 3 WkE HiPH A
&2 AHE Genesis Statez}il X @As}H, Genesis stated] A o EWHAA
o] A= S A state X7} W3} Genesis stateo]A] oJH EHAA
o] ARHUS 47 state AR} Wzt ERAHo] dPHA= AL A

198) W4, (2018). A 719te] ALHEAT ALK L&Y AEFIELFH, pp.
171-186.
199) https://steemit.com/kr/@yahweh87/dapp-account

- 104 -



|Fo4AaL B 27]o da= 9]

0

NJo

£ Final

Zd

A9l

&

State @}

o]t

o
o
2

]

=

F
T

HA7]7] 4]

] 7| o] Al

3T
=

b mse) HolHE ol of

s

Al
=

P Aok

S

714

=
=
b glvh e,

bol7b srzolu], ofd

X

219

E

Bl

@

Foje] Afolm 4

EIJAH =

= H

ot 7] &ell A

K

)

R

=
T

fei3
=

AL A

A& T A
GASPRICE®} STARTGAS(Gas Limit)®2A4], o] 27}#] dlo|g7} EAAA Q]

t}.200)201)

e RN £
< - -
=3 N & ~

ol w0
— = To
L.;r ~ ‘_ﬂ‘ﬂ 0
= | pd o
S H =r —
i ) .
o 7o % ©
) | o
oy = T |
® C G
~ | =</ . = N &o il
~q Gl 00 R T A
T | AR | karzgéiﬂ T
< |X ~|7 pl EL T
i T e L e

J) JJ T I T oF
o | 5% TIK o lw _  |XN
~ B | A 0N K
& | = (- <
Mv il mw ®NT HE | omy |7

=) 0" | — X
0 < | o) oy
o |® o || e e |E
Gl iy oF | :.L oy | <M T =
i A o W

| X X | o N =
o e e T e
T o &3 XN 2 R
o | o 2D | m
¢ X |E 5 | 5 |E
E < W = M

— - || = & A
| K N - o R
< </ uy w M < =
o= |5 n 2|0

Jo

A 7% el

, pp. 21—23

(2018). &=
ZRQI

FAQ1 AF-AlE,

201) 14,

=B
=

°]5%9.
(2018).

200) BF=]¢-
B
=

171-186.

- 105 -



oltig] %< DApp> AMZEe F3 AZEYRA 20153 FA1%
o, MEFRY] 54 ¢z AFE= 9 (ledger)I P2P 7=t &
< T8 SAS THHUAME, G AT 3 FelAe] e olEE
Aolde 75 & & A=F il vk oldgw JollA 9= DApp2
018\ 19 28YS 7o = &4 oF 1,0007H0] 23ht} 202)203)

fH

202) ZWA, o], (2017). 4xQE® J)wk AFE QIEY H]=Us ZARE A g

CAAR3 Al , Vol. 15, No. 2, pp. 1—18.
203) Wlfm], AAAA, A9, (2014). AW FAAS 3 7RG Aoy W] vl &

A B B EAISE] =FX]; | Vol. 18, No. 11, pp. 2670—2677.

- 106 -



WM
B @L/Edv
- owage
%W&oDTWﬂoP
WLU ﬂ%ﬁ%ﬁMWﬁWﬂA}
%A [y o_avﬂrmoOﬁHXLLf;o y
i moﬂf 1ﬂ;}ﬁmnﬂ
ﬂ_.woﬂmﬂoLEonﬂoWd,
oy oWUﬂ]ﬂL%ﬁa1]MMse1rA
OO]Q/OH]@I \A;O T]
s mW_ﬂ7 T %Afhﬁ_y 5
oF oo 1xzﬂ,lo€L _aagﬁql
_?L %ﬂiﬁovmoﬁggofﬁ?m_ﬂ
) ﬂﬂ;ﬂa%%wmaﬂmﬁa;ww
oW Hp mﬂﬂﬁdrfsﬁfuﬂ_ﬁuwtwapubou
-mw_l w‘A HL OK,UI‘Lloo_HdﬂﬁjIHTd‘Ol _lowq,nny
W o ﬂgomo 7:o§ovoaﬁaaﬂl.ﬁu%
0 ?._ o el NJo m o o o T ML o Ry | ol R
o [:2 ﬂiégozTaﬁ %L%:?4r\%
—_ Jl 3 HE,HL ‘mO_IL .roﬂ‘:rr#o ‘mmKLy
0 = iﬂ#ﬂﬂﬂdﬂ QIQIEoo ﬂulﬁ.
= - x il };lfv
o n n Y é%?oom&o[o
of —_— ) o: oEﬁTﬁaﬁuEOEﬁcﬂao]Tﬂ
J 0 B zr ﬂm X s — il mu m ) 9 Mﬁ
°2 %a%akw%go%oq4@%
A ) g%EoA:momg;wEgﬁ@
o)) i) ﬂwl@@ﬁrmaiﬁmmméim ¢
g %gﬁmigﬁ;xxew];@
o = oﬂlqﬂa o 2 WVL12T.L
o) ﬂ&rﬁ qﬁ/AL.:iwLLEo _dlﬁﬁ
- o ﬂzmeibsﬁz Mn_rm%mﬂu4 %k
o uﬂoh@lmiyéaui
_ J 5 s = e Hp T = o o M £
B ~ aué_/mmﬂwoﬁﬂwowﬁgo[%ﬂu
gLﬂuWMﬂLwﬁé:E%ﬁHé%q&mm
%%@@WM%@W%@M
S — ,_LI.O T
merox_.&EcTOJMm%V&ﬁLT&ow
n_onog,liL}Mr _gprﬁ
;Q‘..mﬂmﬁlOE _XDU ‘mﬂ\l ﬂ_1m
AOE%OL@H“H%A
mr Eo_ﬂeMAsﬁ _nluﬂ
oafon_xoﬁumm_awﬂ
m,amw.wﬁmgn_ﬁc*
R LNN_.,
o
%mﬂ
a3

07 -



nu@ﬁ

¢ dlodraam.iy/abica: (Mate himg/ain
NOTICE

Q& itps v

d: DoDream

[ KR )

Do TOPIK Do Play Do Talking

Dream Guide

=
|
war
oF
o
&M

> DreamGuide » X% ozt

& Home

Kidu Trang Nguyén &,

)

A A8 e

Zx

] %5

g 4-1

[

o
el

= o= f3)

ol A

4 b s

(2% 4-1]9] §8ta =4 4

ok

o
el

1

)

Al = vER F

EEE

W Eol &

o
3

ol
il
Tor

A HW e g o

S

2] En o
T =

15

Fo] ZekA] %

S

- 108 -



.
« O DoDream
Dream Guide Do TOPIK Do Play Do Talking NOTICE

Dream Guide

Bllo 2%

W Home > Dream Guide > Cigh 24

B
AR e

AZEa

HAcheta

© DAIN LEADERS ALL RIGHTS RE:

(29 4-2] Am AM AHeA 9

S detEe A

b A = B |
Eeole] Qb Yelol 8-S A4 wE g8k detuA (o)
HAEA, wlaA) S AEsiel, To) e fotRy ARE 7}
ARE wolFr) 9Tl 95Q Fotao] A%E ojQl, WEro]
of Fox T Yst AL Ay T 5

O

- 109 -

vn@o e =




¢moe =

-

NOTICE

0 @ hips)

[Cn]

d" DoDream

Do TOPIK Do Play Do Talking

Dream Guide

(5]
e
=
(&)
=
©
(8]
—
o

> pad Ay

WHome > Dream Guide > S3t0j3

Qa4

AVT EDUCATION Trungtdm tuvéndu ... ZILAEDUCATION DU HOC QUOC TETR..

DoDream

Youtube

8

fri
2

[Z3 4-3] +3t4 A AR 3

o4 WEd 34l

=
=

g AL o 5

24

i

~
DO

o

ol

il

o

@_

FRSEREOEY

PA g 08

A
[e]

o i)

olf BlAES

o %

(<13
of

HA groexn o

S

]

detAlE Fh

?‘

- 110 -



Bz ¢
G ran ¢
CETET] ¢
moa s ¢
Equad v
-gunss
ETTES

sole 22l ¢

Dream Guide 22| ¢

DoTOPIK 2| <
DoPlay 32 <
DoTalking 22| <

Sy ojE 22 ¢

2oy «
W ¢
o 82 ‘
Aol A ¢

¥ gege <

RRLEEEE] ¢

oL LI

oAy e ¢

1
5
24
oo el
£
Y
fEASS
1 ‘: g7
(852 31-54)
N I Ruay
5 DUHOZQUAC TE TRAN QUANG
1 LAEDUCATION
3 Dobream

2 Trutg tém trvén du hoc Vit Han Kanata

1 AVT EDLCATICN

w
5

2 Rl

VigtNam Flil

Vietnam

Viemam

Viztnam

Viznam

FoChittinh

Fatloi

TpHoChibinh

Fallo

E

21

ggdy2

)

D-6-12012633

DN-6-120147:19

020-06-120238:06

200613113257

200621 115230

B

Ed

2

Ed

o

4q

iz oH |

(B

Q#y

L]

=Ekel FEe A SHS BT

A s et 552 FEdo] 553 f9
T feks Bl @ dige] ARE BT

fretlel Afshe =7k elg fretddol Hdste &

e & S 5535 spglovn, Qi Es dolE e

- 111 -

= o9
Aze




€ 0@ O @ fipeffinind doTopicAc/t/m/selectProblemivznagertent.do -9 ineo e =

AHIMERE  CIASTeREIP]  GLOGOUT

e dainls(dainls)f TOP|K'E'H| ‘?LEI # home -~ DOTOPIKEE| - TOPIK EHlat2|
fasaz ) REUE -
s wea ¢ su | 21 w0
Ty <
waway M -
Eoun < B ] v L& o vl
ol 2] ! i i ©
Dream Guide 22 < Q#y
DoTOPIK 2| ¥

Ll S 5
-TOPIKHR 55 452
-TOPIK 2R 32|
I TORIK < ]
DoPlay #3 < (EUHF1-107)
DoTalking 22/ ¢ No Loty & leds Wizds w284 saut 4 ay
ayomeR < 10 eIk 5 5 o« 4 wesess [ a4y :
aq 3 ¥ 9 vizay 5 5 o« 4 mpenesoss B as
A " 8 yiezmy 5 i) « [ muesens [ a4
FolE 72 ¢ 7 EEERT H | L [ mestns [ (EL]
Mol 54 < 6 JUEERT 5 5 o 4 mesensn [
¥ pdguay < 5 2y 5 5 o i pLANSHETII o | (E8]
R 3 4 JEEER 5 b ) 1 mesens [ a1
[of?e £ F LI -

(28 4-5]d-= 739 &8¢ ZPZo HAyxt
TOPIK(gt=ro] S=HAIE) EAl, EJuAl WY, DoTopik AT E
53l DoTopik A& A 2 F43hH, A4 2 Aoz FAE ¢

ol
=& g S A Ao Ao E olgsto], Bl A Alwh

204) TOPIK: Test of Proficiency in Korea (Sh=o]:=3 4]

o

)

- 112 -



€3¢ s unvAdslectUnivad do -9 % vno e :
DoDream = AETEN  CAEiERUE GLOGOUT
e dainlsainls)d nen 22 #bome 4R - 9D SR
71 -
P ) (EEE]
o e % n | 31 w2
[optk:C] <
Ay e
=i #e| v =
R e # v L] 2] 4
S0y cftg 22
SRR 1 w v ds
= qu e ¢
Q#
soje 22| ‘
Dream Guide 22| ¢ [ EnER -
+55
DoTOPIK 2| <
DoPlay39 < e
(B255AE 1~10%)
DoTalking &2 < f
No E e o o LLEVES 52 e #
3N g omE 2 ¢ »
%5 DAR Ut B LH AREA TYPEDL MmMSUmsEN I @ 44l
2 e <
-l TR o I AREA_TYPEDL IDOERRUN  HIA aguei
e ¢
bl YuomtT 240 IH AREA TYPEL MMERON A LR
xole 42| <
5 ERCLIE Atiogfcgsta LH AREA_TYPEOL MNEATI00  bIEA Q442
Mole £1 ¢
5l BRAPIER FRWIR FUUR/EMEE  AREATYPEM MMENIO0  EA Q7
A gage A <
£ o8 el % 0 s iR ELE] AREA_TYPED) MYGEITIZOEM | B2 Qg
cusgua < w e Fdlepr e AREA TYPEDS I HEA @ 44|
LEETEL R .
L = —

[28 4-6]M = 2= AY 2 ZAARE Agsts thgtue] 3t &=
ES #yste] FAFEAA dH T =S Ve Alesta, dos Fl
0 0

M
o,
N
=
£
K

b g s
f
tT
N

=)
o
=

= A =HES] AA
Fe= Ae® TOPIK(R=rofEeAlg) RojaAl, EouAbe], dishay
A A 23 A, ekl A4, wlolslel ], distal AR wY], ekl
4, Aot ARRC gk #ert Jhestes ARA st e shd
&l @ 5 oedn

- 113 -



Uns

Application

T
o

&=
i
Klo
=0

A

=5

Public

o Smart Contract |«

(28 4-7]1& ~nEA

5

Aoke 44

E

e 2ol

jn

i
X
el

Tor

‘.mo

o, o=l FtAo] 5% T

al

Hota SHARFE HEE (Public) E5A 555

Hlo

il
vE

N
N
!

o

31T},205)206)

Ho

, A7ES E

. pp. 108—111.

=49 Txo) o),

SR OEEEE
g

(2017).

A W9 w7,
ofol Aol mhiy.

157,

5|

[e)
a1

ot RE. (2016).
3] QA

206) o}k
. pp. 67—69.

205) °}

- 114 -



2) 22 ojg#Y ANz H A= 74
O | [ Herns ez ]
% ( == ]
2 | [ =c YoRmal, tan A%, Legaey & ]
=0 ) [ ety e, o =2 2y ey 5 ]
il 1B ]

[23 4-8] &9l o]gHAe] A|xAd" o olxgl 74

[18 4-8]olA+= FdAstarxl b olgay] =l ZHEFY T2+
Applications, Middleware, Smart Contract, Core, H/W=Z A
Applicationsi= AHEA7E A3 AREE 5 Sl 75 oJvls, AREAF 1
O]Eﬂiﬂr ARG R x3] AMRAL 55 ToE TEEU AREA ARSIEE

Y dE, 77198 57 B ow ARE 99 siAEY. [2" 4-7]

| ]
7} 7+o] Application®] T-%E FA]8Hc}.207)208)

ul

A2 R}

(o] |
2=

(| K

- S
APESAF A2 =5 AHEA S5
[ oM 3= =3 ChEt M EFF 55 ]
[ OEESE [ =gt MEX B8 ]

[29 4-9] ojg@e] AR ARLAY 72

207) Zobgt, 84, (2015). ekl 35 AN HAE Zdx Fdx FH dadF
M5l W v sts] st&utE =53, | pp. 1364—1366.
208) ol A&, (2014). TP g ”}Ur% Docker; , ZAH. pp. 15—23.

- 115 -



[2% 4-9]9lA HgX]= vlo]E 9] A5 AFE distelA A 938t
et e 2 7]Ee 75 A LFO A o] g dRel Aso® FIEE 750l
w71 Ee o] e FuES st A & SHUAEE BT 4
2 @ F e 7leolt RE 52 FIUE sod & o, S
ool &7l AFErt. AREA AH X3|= oY HH x3], 9-WHE
Al F 7R A o2 x3|etn o]HA AHH F3I| = AREAY] o]HAE X
3] & g Qv Veo®E 7 AREAA dhaE =59 KeyE WP ORE A

S Z3T F Jon, wroA AT 2Pk 715S AlFs] dA
AR ARE 1A O FE Key FEZ Z3]& = Ut} 9-Hx 78] A9
AREAES] oA 2 dEE BEE 5 153 Hash gk FEl= 27304
AA= Qom, #H Keys HAFshe Ao =zL 9Jud AR 9-¥x

2E 3old 4= gt} Middlewarex= DApp(Decentralized Application®]

g5std dEgAeld)e dHE ESARE 283 AME=E
(Third Party)= ]F71% S-S A€tk DAppat AvtEA S 3he] 4
52 API(Application Programing Interface: o Zg]7Ao]d AT E S
=3&ta E3tsty] Y3k AFo W T2 ES) SDK(Softwear Development Kit:
AXEO] MEEF ES)E FIA X Y3rr}.2100 REST(Representational
State Transfer)o}7181x 2ElL 9] APIE YRSl 3, o]& T3 HTTPE
483 JSONZH 9| HAF o4 wdger Fddn. PKI(/N7D)E 28
s v A Y] 4E3 ZYAdYA FIDO 2.0(Fast Identity Online)E 283k
AEA7ME E&al EFstEa b8 d A2l 24 R des Addr. =

o

sl 91 A 2 A8} <15 (Authentication) : FIDO 2.0 7]

=

— = [e)
Hbe] FeholdEd wud s/h7Iek HlEl7le] 29S Fa AHEAE Ut
stal T API KeyE S8 AA ARS A 23] ok 25 A7 A&

Bl &g 2 T8 &) 211)212)

209) DBOlA] AFstE= 7] A& AH View=z THE Al o] do|guo]xo] ERAM <
SR ATE DA

210) ¥}, Y, HAF. (2019). AED SIYEA AT FAT BES 93 mejo]yl
SR A AL PSR ERAL, (1), pp. 15-21.

211) A. Oussous, F. Benjelloun, A. A. Lachen, and S. Belfkih. (2015). Comparision and
classification of nosql databases for big data, Proceedings of International Conference
on Big Data, Cloud and Application, Vol. 2.

illa

- 116 -



[Z28 4-10]lM = ol e AvtEAY 25 e

DoDream Web Appliction

API

Wallet Management System

Blockchain Node

Solidity

EVM

DoDream Chain
Ethereum Network

[Z2¥ 4-10] ol"& &Y &AWlEA Y Fx

—

Application ¥Ao A A3 Insert/Delete/Updated] ™3k H=HS AP
2} Wallets A HEstal Solidityoll A AL ste] EVMe| AEstal EVM
2 Al nlo]lEmEE A3sle] EE =25 T3 Networkde 4vlE

Ak (Smart Contract) ZEE E3)] o|HEE dAIA It} RE ojHE 2 v

= RYUEES AR BE P9(£3], A, F7F 5)E AL Hashit

B59] Lined] #hoz 7|55 BE oWES F4.-#srh. o] 74 A

olo| A& AHEAY] FHE FHSIAL A4 DBl Adsty] g e g
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212) H. Khazaei, M. Fokaefs, S. Zareian, N. Beigi—Mohamma, B. Ramprasad, M. Shtem,
P. Gaikwad, and M. Litoiu. (2016). How do I choose the right NoSQL solution ? A
comprehensive theoretical and experimental survey, Big Data and Information
Analytics (BDIA), Vol.2, pp.1.
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213) D. Angelis, S. Aniello, L. Baldoni, R. Lomardi, and F. Margheri. (2018). PBFT vs
proof-of authority: applying the CAP theorem to permissioned blockchain, Italian
Conference on Cypber Seurity. pp. 11.

214) https://blog.naver.com/kimkim615/221197590848
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215) Y. Abubakar, T.S. Adeyi, and I. G. Auta. (2014). Performance evaluation of NoSQL
systems using YCSM in a resource auste environment, Performance Evaluation, Vol.
7, No. 8, pp.23—27.

216) A. Oussous, F. Benjelloun, A. A. Lachen, and S. Belfkih. (2015). Comparision and
classification of nosql databases for big data, Proceedings of International Conference
on Big Data, Cloud and Application, Vol. 2.

217) H. Khazaei, M. Fokaefs, S. Zareian, N. Beigi—Mohamma, B. Ramprasad, M. Shtem,
P. Gaikwad, and M. Litoiu. (2016). How do I choose the right NoSQL solution ? A
comprehensive theoretical and experimental survey, Big Data and Information
Analytics (BDIA), Vol.2, pp. 11.

- 122 -



(BFT:Byzantine Fault Tolerance, H|Z® Zto]liA])219) L7 AE 3l
o

she ol 58 AFsl, AgFAY A9 dn gomE AW A4

R I

4

(2% 4-15] ALZH(PoS)W4] Ael B5E
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219) F3aeto] vlAA IS W, AXlo 3A4Y 4% U Al=lo] it AR v A|= AF
Ae g ghEojil 8o

220) S. Shahab and Z. Allam. (2020). Reducing transaction costs of tradable permit
schemes using Blockchain smart contracts. A Journal of urban and regional policy,
Vol. 51, pp. 302—-308.
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221) A. Manuskin, M. Mirkin, and I. Eyal. (2020). Secure Blockchain Scaling by Node
Sharding, IEEE European Symposium on Security and Privacy Workshops, pp.
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Comparision of NoSQL Databases in Pseudo Distributed Mode: Cassandra, MongoDB &
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225) A. Gandini, M. Gribaudo, W. J. Knottenbelt, R. Osman, and P. Piazzolla. (2014).
Performance Evaluation of NoSQL Databases. Leture Notes in Computer Science, No.
8721.

226) A. Nayak, A. Poriya, and D. Poojary. (2013). Type of NOSQL Databases and its
Comparison with Relational Databases, International Journal of Applied Information
System, Vol. 5, No. 4.
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227) J. Bernardino. (2013). NoSQL databases: Mongo DB vs cassandra. Proceedings of
the International Conference on Computer Science and Software Engineering.

228) E. Barbierato, M. Gribaudo, and M. Iacono. (2014). Performance evaluation of
NoSQL big—data application wusing multi—formalism models. Future generations
computer systems, Vol. 37.

229) J. Bonneau et al. (2015). SoK:Research Perspective and Challenges for Bitcoin and
Cryptocurrencies,” in 36" IEEE Symposium on Security and Privacy, May 18—20.

230) E. Schmidt and M. Cohen. (2013). The New Digital Age, Reshaping the Future of
People, Nations and Business: pp. 1—35.
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231) E. Gribaudo, M. Iacono. (2014). Performance evaluation of NoSQL big—data
application using multi—formalism models. Future generations computer systems, Vol.
37.

232) L. Umek, A. Aristovnik, N. Tomazevic & D. Kerzic. (2015). Euraisa Journal of
Mathematics, Science & Technology Education, 11(6), pp. 1495—1505.

233) H. KHazaei, M. Fokaefs, S. Zareian, N. Beigi—Mohammad, B. Ramprasad, M Shtern,
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comprehensive theoretical and experimental survey, Big Data and Information
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234) C. Kummarasinghe, K Liyange, W. Madushanka, and R. Mendis. (2016).
Performance Comparision of NoSQL Database in Pseudo Distributed Mode: Cassandra,
Mongo DB & Redis.
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236) Z. Zheng, S. Xie, H.—N. Dai, and H. Wang. (2018). Blockchain challenges and
opportunities: A survey, Inter—science Enterprise Ltd. pp. 354— 361.

237) O. Alphand, M. Amoretti, and T. Claeys. (2018). IoTChain: A Blockchain
Security Architecture for the Internet of Things. pp. 1—7.
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238) K. Khamila, N. Skorski, J. Hadinoto, and K Kraft. (2018). Incorporating seller/buyer
reputation—based system in blockchain—enabled emission trading application.
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in Health Information Technology, Top 10 Contributions on Bioinformatics &
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242) A. Yosihalu and A. Manabu. (2017). “Consensus Algorithm,” in Blockchain
Structure and Theory, Wikibook, ch.8, pp. 109.
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265) S. Shahab and Z. Allam. (2020). Reducing transaction costs of tradable permit
schemes using Blockchain smart contracts. A Journal of urban and regional policy,
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ABSTRACT

A Study on Online Platform with Exploiting Blockchain

— Centered on Career Path for International Students —

Lim, Jin—Ho

Major in Smart Convergence Product
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The Graduate School

Hansung University

As of 2019, about 160,000 international students are studying in
Korea, and about 300,000 international students are expected to study in
Korea by 2023, and it is required to carry out an integrated and systematic
online platform for career path of international students and migrant
workers. At the time when an online platform is needed, through my thesis,
it is proposed that the design of a crypto—currency compensation integrated
online platform with exploiting blockchain technology and platform
economy. In additon, the proposed system architecture and implementation
methodology could be proven data reliablility and verification with
exploiting blockchain technology. Otherwise, it could arise insufficiency in
the online platform. What I presented online platform, so called “DoDream
Chain”, have numerous features. First, it supports international students

centered study abroad design through a smart contract between international
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students, local study abroad academies, and notarized translation agencies.
Second, the online platform is able to supports the motivation for studying
in Korea and career management through studying abroad career goals and
career plans. Third, it could support dropout rate prevention by regular
observation. Fourth, it is able to prepare for admission of international
students and after graduating from the study abroad course, comprehensive
history management for all courses. Fifth, it could show studying abroad
realistically by comparing employment requirements with alumni of
international students through employment matching which is configured to
enable customized design of overseas studying life.

On my thesis, it presents optimized solution about biggest concern of
international students who want to study abroad to solve several
problems that arise in the future, solution with exploiting blockchain
technology and platform economy. In addition, I present a crypto
currency compensation online integrated platform that applies blockchain
technology for data reliability and verification.

Hopefully, the information generated by the online platform that
provides verified data shall build customized services for individual
international students to prevent illegal staying and reduce dropout rates
as a lighthouse. In particular, as a virtual currency rewarded online
platform, I look forward to further research with exploiting this study in
the direction that its usability can be increased in a various platform

economy environments.

[Key word] Blockchain, International Students, Online Platform, Crypto
Currency, Migrant Worker
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