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BT 31T A DLT ¥ AT ADfE
. 2 MOS%EEO o0 IE
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in Connected and Autonomous
Vehicles (CAVs)

P825 — Guide for
Interoperability of
Transactive Energy Systems
with Electric Power
Infrastructure (Building the

SEMEIRICE > T b7
HTRTY Y Fh—E 2R
BlbDHA It

Enabling Network for
Distributed Energy Resources)

Kz 6.1 - 1 IEFE BT BT rny 7 F=—EHOBIE

6.1.2. IETF

AT
Sy BALBEIRI BT 2 DR AR 2 S 7.

IR —ARRRA N T T T 4 ADRE LI
ORI E LTS

i,

=R — R L O BRI B A LTS
Bt Z LIZHOWTHAE FfE, CEL., i)
T 5

iiirnezhe Decentralized Internet C 7\2—5 ey 7‘{ > /\072L‘~'\7\/X\ Xl
Engineering | Infrastructure Proposed RG jr/r%?ODj:L/§?b—;ny h LAV OREIC IR R
Task Force jCT‘ iﬁﬂi@;ﬁX&ﬁX@V Va—ta &
L CRHI %
CHMH Y Y 2= a V ERRA NI T IT 4 A%
BR%E L SCEALT 5

c A= T OMBEIZOWT, I R—FR B
DRELTNDMNE I a3 25— & A K
Vw7 &% T5

- IETF OFFRDIEZIAH #8PH45

Kz 6.1 - 2 IETFIcB T A7 uy 7 Fo— U ERLOB) X

6.1.3. ISO
i WA
L50/TC Convenors coordination grou
307/CAG 1 v roup
IS0 : . .
Internation 1S0/1C Joint ISQ/TC 307' ISO/IEC JIC 1/SC 27 WG:
al 307/ W6 4 Blockchain and distributed ledger
Organizatio 1S0/TC 307 technologies and IT Security techniques
n for y 1S0/TC .
SFandar iza 307/5G 2 se cases
tion
I1S0/TC Governance of blockchain and distributed
307/SG 6 ledger technology systems
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I1S0/TC Interoperability of blockchain and

307/SG 7 distributed ledger technology systems
;gg;ég 1 Foundations

;(S)(;j‘;g 9 Security, privacy and identity

;22;@2 3 Smart contracts and their applications

X% 6.1 - 3 IS0ICBIFBRTuy s Fo—BRE{OBX

6.1.4. ITU

kA 4 itz

DLT R—2 DY —b 2ADfEHE| o — R~ v T2 RE
L. ITU, ZOMMOEHERFBERE. 74+ —7 A, &
17U : W N—TTHEITHOIEE 2 FR— T35
Internation Focu§ Gr?up on Application CDLT R DT F Y e g o b e R A ]
al of Distributed Ledger N
Telecommuni | Technology (FG DLT) L;C\]ﬂtﬁj—‘é " . .
eation cTa—\WHHETOT T =g oY —E
Union ADFEEEY R — N TIEIRXARNT T IT 4 ALH
A B AEERT D
- ITU-T #F5E 7 N— T\ BT 5 BE 3 A A v (L E3E
DEFHEIRET D
X 6.1 - 4 ITVICRITBT Ry 7 Fx—EELOBX
6.1.5. W3C
HE A
W3C : World The Web Ledger | W3C Blockchain DLT AT AZBIT AT —ZET LRV
Wide Web Protocol Community Group NSO
Consortium Decentralized | Credentials WEErfRE7Z: TEH LM T U XLV D
Tdentifiers Community Group 7= DF LWk o3

K% 6.1 - 5 WCITBIFB Ty s Fo— U BRILOE) X

6.2. 7Ry Fx—r7a ka)VlEOERELT 7R

Tay 7 F =B TL, IS0 FEDOEME(KIZHEERIT T, Bitcoin X Ethereum (34 B OIEHE( 7 1
v X%, FEI Bitcoin Improvement Proposal (BIP) . Ethereum Improvement Proposal
EIP)*E VO AR THEML TN D,

“ BIPs : https://github. com/bitcoin/bips/blob/master/bip-0001. mediawiki
* EIPs : https://github. com/ethereum/EIPs/blob/master/EIPS/eip—1. md
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BIP & EIP (Z &L b “FEOEEN LMK I TV D,

(D)7 m 7T sa— RICEGRT 238K

A Standards Track BIP (Bitcoin ®#3%) . A Standards Track EIP (Ethereum D) & MHEHLS
LOTHY, 7y Fx—VHELAY—Far b7 7 MOBEFIECETOINEORETH S,
#Ethereum DAL, 77V r—va L L-LD A X H— kTl 5 ERC (Bthereum Request for
Comments) WREINTEY, h—27 L DAZ L H— T2 ERC20 LUEAFHE (non fungible)
=2 DAL H— R Toh D ERCT21 FRNFAET D,

(2) KB TA BT A BT D%

A Informational BIP (Bitcoin ®¥F4A) . A Informational EIP (Ethereum D) & MEEN D H D
ThY, ZORET, LTLbaIa=T s OarvrdAIAELZRT LOTIERWE-O, BE
AT 50 ENT—FOABHTTH D,

(3) Frt R+ AR

A Process BIP (Bitcoin ®#34) . A Meta EIP (Ethereum MIEE) LIMEZN D HDTH D, FIZ BIP
KOEIP HEOEE 7 2t RAZHOWTHORETHY ., ZORELZ2—VIEHTES, BT+ 50
N5

6.2.1. EIP: Ethereum Improvement Proposal 7' 1t &

EIP I Ethereum Github ECTEEHINTEY, Yok RA X Fitn— ko TEEIND,

7 —/b ES/ Ik =l

EIP ERE (Fv o B4 |EIPZRFED 7 4 —~ > MI->CitilR L, 74 —F LTl L. s
VEBIEEND) Dart Y AEERT

- EIP BBEIZIR > TV B0, @RI e T =735 (TATTIZ
BRI 2S5 50>, A RMIUVIZERED. 74—~ v MIB->TH 5

MEE)
EIP fmtEdE (Vitalik | - F=v 7%, EIPEFESZME L, &7 5 Pull Request Z~—T L
Buterin FK4%) TAT—HAZEFTT5H

- EIP fie 13H < £ CEHSCmEZ Eid 57217 T, EIP 2N EED
SEMMiX U72vy,  [The editors don’ t pass judgment on EIPs. We
merely do the administrative & editorial part. ]

Ethereum Core
Developer

EIP DR ZTF = v 7§25

Xz 6.2 - 1 EIP Fu&RIIBIFHa—

Fiz, EFWICEIP 7avANRZE T LizHE, Fit A7 —X A TEIP IXEBT 5,
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WIP }—- DRAFT ’—Al LAST CALL }—- ACCEPTED ’—A

FIMNAL ‘

X#E 6.2 - 2 EIP 7B EBRZBITDHAT—F R

WIP :
Work in
progress

- EIPERRE N, 22 a2a=T 4T AT T DREEFE L, H&Y)IO Pull
Request Z1ERK L 72 IR%E

MEAATESD) TEELZAE] THEIIcEe <oy TEigE )¢
72 DAL AHAYEIZ XIS LTy T3 Ethereum O 2 FIZHED 72
VW AT, EIPHREE 12 X o T Pull Request WHITEN5

Draft

- WIP 2°6 EIP fREEFH D F = v 7 /8 A LI2IREE, EIP O&F 578 EIP fRfE# 12
roTft5EEnTn3

BN LR D AT — X AZHED B LI LTS, EIP fERGE DN EE

Pull Request Z1ERkT 5

- Draft [ICEEEELREERH D EEZLNDIELAIL. EIPRERICEI-T

Pull Request XHITF &N 5

Last Call

- EHERE RIS FEE LRV T = v 7 LTV AIREE

- HEREESCHMHIRTEERAFE LR WEAIE, ROAT—X ATBITT 5
- Ethereum Core (ZB9 % EIP ®FA. WIL lAccepted| (ZAT — X ANRKAT
T5

- Ethereum Core |ZB89 % EIP THEWEA., KiX [Final] AT —% AN
1795

Accepted

- Ethereum Core Developer |2 & - THEIEZFFEL TV 5HRHEE
- Ethereum Core |[ZB83 % EIP ®EAIL. D7 &b 3 DDFEITARES
Ethereum 7 74 7 b CHRETIZNELRH D

Final

- BIPOFEENRFZTL, ala=T Lo TEASND L, AT —¥ A%
[Final| WIS

M+ 6.2 - 3 BKEATFT—F ZADHH

fth > BEIP ERE 226, EIP OFAMEZ I X %5 Z L b ARETH D, TDHAILILD EIP 1ERRE & |
EIP fREEIC A v —T % EE L, HAZSIZ/HE<, & Litd EIP fERE 2VIR(E 2K S 72 WA
EIP #REEH S —FHHIIZ (unilateral) (22 T4,
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6.2.2. EIP & BIP O

P B OV A

BIP141%*

N7y g DFERNDLESL (Witness) T4 (Segregate) T HIRZE
- Bitcoin DA —F Y T 4 OEE~DOXIGD 1D

ERC20%

- Ethereum A~— a3 N7 7 NDT T 7T 4 AThoT-
Standardized_Contract_APIs |{ZF0iR & 3172 —FFE T 5 Transferable Fungibles
(Also known as tokens, coins and sub—currencies.) % Ethereum i)t RFC T&H 5
ERC (Ethereum Request for Comments)|ZVU F A4 b L7 TH 5
=2 L OBEEEICET 2RESCEES TR STV D,
-+ ERC20 13 b — 2 BT 2 AN 2 BERE D EIEIRE TH > 72729, ERC20 DFEFH
%, BB E RO b= OB NS EIRE ST,

ERC721%

- ERC20 @ k— 27 IRAEEFTRE (Fungible) TENFNMNE— (Identical) 2% D
Thd
S FRICKL T, b= U TTHE (Non Fungible) TENZEILDME—
(Unique) 72fE#E (Deed) & L THEINTDOMNERCT2I THD

- NFT (non—fungible token) & FE(XAL, XBIR[RETH V|, MR OBELEHAS A HE/e 2
EMLTRO LD RFIHFENEZ LTS,

- WERARRE - . RBEO X 5 R

- FUXNVEDWEY - 2T AT L, b—T 4T H—F

- RHTATREMELOEE - n—r, A, TOMEE

* BIP141 : https://github. com/bitcoin/bips/blob/master/bip-0141. mediawiki

% ERC20 : https://github. com/ethereum/EIPs/blob/master/EIPS/eip—20. md

“ ERC721 : https://github. com/ethereum/EIPs/blob/master/EIPS/eip-721. md
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7. EEEEhRFEE
7.1, T%24L - BIEREREH ) 7 —~

7.1. 1.

WL DOWERFEICB W CiEm LI-NE & &6

de =
H A5

[0 - BEREREN ) OF ¥ X VEBIZ
B, Tuy 7 F=—fdow

W, PRLBEIRIE - WA L O XS ICEEEARD, BiESR I A S
DU FR & TCIZE R A RO

Tl/\<o

B Ll =—
EMEARET STV D, PEFEMECH & T3

(ZRU o RARIEE L TIN5

RIE ARG TR ERAISRO BT
(ZEAEITHE

FAERAEE R D oh, LIF

LT B EFTNFEAE

LTW5, ZREEESHRFHEE LIS 7T r Y= FORMBEZFEF L L TEOEETLEHL TWND

T AU Blockcerts TuylFe—rE | Tyl S — IR ERAES AR L. B F
DA E A F AP EORIERE, A— TV Y —ADTA T
DTV lr—varr | FU Y=, TEXRXANT TV F—a TR,
Ty 74— A
F7a A University of | 71 v 7 F = — 1 HAiZ By haf v EEALEZT ey 7 Fo— B0
Nicosia DrEFEGEHZE X VEEIAE B PR AR CEOAG, RS SR S A R
LW AT AHGHE B R,
A XY A Gradbase Tuav s Fe—UEE | vy Rl T ICEERORE, Try T
AXVT DREEFAEY—E 2 | — U HBOF VX NV REEFFAED Y —E 22 n—
LBV AIER A
FEWR University of | Blockcerts ™3 A7 A | Blockcerts DI AT A~ /VF 7 HED AND
Birmingham &= LT, EX 2T 4 DR ENTE D LR,
A XU A Open OpenBadge ZFIH L 7= open badge #A~—hrza b7 7 NTHIEIL.
University | 7mryZF=—E | AOFREZT 0y 7 F o — 088k, RELO~ Y
O J@ M DB FUITNTEDLT Ty N7+ —LERE,
TAVT uPort HeEHMNT AT o7 | BRI, FREHLDIiEE Ty 7 Fo—
ATADTTy T F iz L, tREEARAADPELEZFF - CTHFEFTX
— A LHCFEMEMNT AT T AT 47Ty N7+ —LD
*ﬂf?ﬁo

32




~lL—v7 e-scroll TuyrFe—ViE  NEMERMLET 0y 7 F o= BIEOT VSR
D AEZERE & R : 2203
B4 AR ICE A, ~ L —3 T D6 DORFNE

HL-aryy =T eIy s Fr— o h R

7.1.2. FEHID [Blockcerts]

() 7vv=2 hOE

Blockcerts® (X, MIT Media Lab % H.l»Z Learning Machine #:* & B¥ Sz 7 v v 7 F = — o Hhi
DT T N7+ — L THREMNELERTL7T7 Y 73 —LThHD, 70y 7 F x=— TG
FEALBL, BN FEEREORGEE T 5, FEMPELT TRERELEHT L2 LN T
X, FATHBE A N S PICER-CHR T EDMAE T2 < FFEDOFITHBDMER L7 2 & ZiEH 7 %
ZEMARETH D,

Blockcerts IX, =72V —ADTF7AT TV, V—)b EXANT SV r—ar THERINTE
V. FEEHEFEORBFEDTLOSHI T AL AT LEEBLTWD, =7 Y—ZXAThD
Blockcerts (X, /S— 3 U HARFERN— L — U K%, < /L X HREE S H D D HEEECEICERA S
FLREFERP TN TN D,

@Q7Tuvxr FOYE
Ta vyl F o= OO AERRNEZEHRT 2 2 LT, FEIEHEOBEDO L, 2E2EFEHOMNED
AR LARE LI EAMBEICE =ZFIGEATE  Loickb tE2BND,

BUETH, BREAETIRECRETHIiEE LTEHA SN TWDS, 1FEACOFFHEET a2
TEHSNTWD ZENZV, FlIX, RPEOFFEENEILT, MTEHITSNDZENZNED, BA
DAY OFERELFFZ LT LTH, ENRAMTH 200K FICHWEDEZ LT iEs il s
ANZIZEW T X 22y (WG bEE Tzl LTH, EAEFREEOBANOHA TH B X722
REMEBAFET D) o F7o. FEELBET D0 H 25 L TR0 | WEHRBURBHTICNZ . K
Bk 74—~y FOEERRLZZEBHAICEKRL TH LD DHEIZBWTHEMAN EF TE TR
DONRBRTH %,

Blockcerts D FIDBAIIZHEEDL > 7= AW D— N T& 5 MIT Media Lab @ Philipp Schmidt i, FE
N7 B ERORGER VEBIZBWT T v v 7 T = — U HINF OB 550725, I3 EMEH
DTTy N 7=\ Tyl F=—r 2T 58E2 EKIIEMERTERIESER

3 Blockcerts : https://www. blockcerts. org/
* Learning Machine £ : https://www. learningmachine. com/
B Y I N—BR&D LD HE2—IZT
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D—HEOBEEL L TEXDLIENTEDINDE, | LR LTEBY, [Ty s F=—3rmE
By hafror )@ e LTORMANRRA MZEMmbTnD, Ll REEX N7 o7 g
VESBMERICESET DL ThD, £ LT, MAMEREIERH Y, A4 LRAZ T ERDH, I
REMETHD ZENRETH D, T ORI, @I OB BIC S FERICERIER > 27 AT h
BNHEEZBND] EERLTNDY,

UL, AEEX N TV v a B 0BBRICGEET D2 ETHY, MAMESY A LA X T HRE
BHAMERH Y, T L TCHFREHTHDLZLETHD, ZDDRMIT, &FIGIOFERIC Y RERICE
KFEAT AT A H BRI D EEZHIND] EFELTWED,

(3) fHAHA

EART v—

Blockcerts 7' m haj b LTy haf b —H U T LEHNTWD, 71y 7 Fxz—Of0
K S AMEOHERC B AR SEEZFIA T2 2 Lok v, FEAIEORBEDO I, 2R EDORH
WADEEES LHICAEE L2 L2 =G TE DV AT AR LTV 5, BEMICIE
RETEDEEITIA~— N7 7V r— a3 [Blockeerts Wallet] # & 7m— 452 &2k
D, RFENOT Ry 7 F == HBOTVF NV EZZITIY | Blockeerts wallets 72 S
RTE D, BMBIEBHHEORIL, REIHL TS, ElREY =795 1T, REITHFAOMEY
A MDD AEFEFHEOCEENEZT = v 7§52 LN TE D,

* Credentials, Reputation, and the Blockchain : https://er. educause. edu/articles/2017/4/credentials—reputation—and-the-blockchain
® Credentials, Reputation, and the Blockchain : https://er. educause. edu/articles/2017/4/credentials—reputation—and—the-blockchain
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ISSUER (school)

@

Issuer Invites recipient to
receive a blockchain credential

RECIPIENT (student) VERIFIER (employer)

Recipient accepts invitation, sending
issuer their blockchain address

Issuer hashes credential onto
the blockchain

.

I I |
BLOCKCHAIN

1 1 1

) J
@ & @

Issuer sends recipient a Recipient sends credential to Verifier checks the blockchain to
bleckchain credential verifier (employer) verify the certificate

(3]

v

X% 7.1 - 1 Blockcerts DU —27 71 —3%

1) FATHE (PR IEZEWA () ey s Fa—V i R LT vy VBT
T2 DFFA— N %D,

2) W TN (ERE) 13, BFOZ# IIHA TOERREZ T 5, i LIhHaE.
SN (EffE) BHOT7ry 7 Fx—0T RUAERITHE (BKR) (255,

3) FATHEBE (ER) 37 n vl Fo—rTOLTF vy EAy v albT D

4) FATHEEE (P 1L, FRESZEN (ATE) 125D,

5) ZIUA (M) X, Z LT vy Y vOy v alizmZ iy | FEOFRAE T 5 BICEEIC
HHEZTLHZENTED

% Blockcerts U —2 71— : https://www. blockcerts. org/guide/
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6) EFITHYy I Fx—IMNEDEL L TEEROHMRNTE 5, BEEHO Y =744
FRBEZEIRTE 5,

Tuy 7 Fz—VIlREINTWDET — % DAE

TRy ) F - VAR EEEZADL A, 200 = Nb b, 1ED NV v a sk
o> T 1 ODFFEIRAELFITT 20, HROFKEINAELZ 1 DICE LD TRITT 2 HETH D, 7
0y 7 F 2= EREKINTEHEAITIE. T Y a U FRERIAEER AT S 0% E DT
PEEITHDEZEZLND, FATHEIL, BROFEIENED N> > 2 ff% V72 Merkle Tree 2 fF
D, ¥ aro7 v b7y BT OP_RETURN ZF)H L C Merkle root ZX%&k7 %,

Merkle roat
]
!j Ll [ ]
hash(h_1+h_2) e hash(h_-1 + h_i) hash(h_n-1+h_n)
4
hashicert 1) =h_1 hash(cest 2)=h_2 o h-sh(eex) =hi e hash{cert n)=h_n
certificate i

=
ﬂ“

[lecp«ml i bitcon address

X#&E 7.1 — 2 Merkle Tree®

FEFENELZ RO T b DO E Ny FLHEATEY | FEFEAFIIZWMADFEREEZALTND, FIT
BEIE, TN ENOEEEREL Ny v 2{b L, Merkle Tree O TEND ZFEVDIF 5, Merkle
Tree M Merkle root |% 266bit D/ Ny ¥ afi T, 7Ry V7 F=—r EIZRITEND, TDORNT Y
a7 U Ny K% Transaction structure (~T7 7 2 g i) & Blockcerts (FFA TV
Do KFEFEHIEDN Merkle Tree ICHENTWD Z L ZFEAT 272010, ZWMAICEZ N7 0y s
F = — U FEBAEL, Merkle Proof Signature Suite 2017 (¥ LRERH) “OMKICHEHLL T D, A

T RRFEH O = 7Y A b https://credentials. mit. edu/
* https://github. com/blockchain—certificates/cert—issuer
# Merkle Proof Signature Suite 2017 : https://w3c—dveg. github. io/lds—merkleproof2017/
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FDOPA XTIy haf oty hT—271CLk->T1I0BD I oF o7 g ORE SICHIBEN D,
T, RNy FIZOXHEEBLF 2000 N\OFREADBEIFIFTELHETH S,

Blockchain Certificate

1

Certificate Receipt

XZFE 7.1 - 3 Blockcerts DZEEFFHEDIBRY

EREo TRFE 7.1 - 3) TRLTWD X, 70y s F=— IO EORRIL, A EE
HELLY— I BHD, Li— NI TFOT—% &5,
e Merkle Tree IZHAHSILTWND M T W7 a2 1D
o Ty lFx—r RIZHIFFEND Merkle root
o ZMAOEMEOHIRIND Ny v all
o ZHUADGEHENS Merkle root ~® Merkle path, K& 7.1 - 2{2TAL YV THAL T A
I S#L7z path

IHHIFMEET r R 2@ U T, UTOHEAZMGEST 2 Z ENFREETH D,
o GEHIEO Ny VA lHRZRADMHEEABT 50
e \Merkle path 2372 ® D Th D0
o TuvlFx—r RIS TS Merkle root BEITINTOLWE I TV RN

W, ZEETEHEIILL T OT —4 25T,
o ZHUADAH]
o FATHEEA
o FAT L7 A H D EARIGH

“ https://github. com/blockchain-certificates/cert-issuer
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AIEFEOFRITT 1 A

1) ZHADLETE AT, 1T LIz A SO EARRE S AT DX N T 7 A Nk
5.

2) FATHSRAD R TR EIT B L, 2 OE4 & AL E H KIENT 5,

3) Ny U aflEERT B, ZONy VAl #HERSATLTWARND L EFERT 5701
HET RN

) B, AT EICE S A EDH B RIT LI WD) AT — T H Y 7 Fx—
TR E AT B 0 I O TR O R SR (5

Ty ) F e — NS N 2R EII L F OB 2 RGET 2 Z E R FRETH D,
o GEBIEAFHEICHAT I NI
o FATHIRNIEA2 D
o FEAEAERONENHEHNTHLNE S h

BE=FE~DILF

Blockcerts (X, fERENT=T vy 7 F = — U BBOAEIHAELFFLEAHOT 7 ) Fr—a U
SME AT DN TED, Z<DOT TV r—va bl LTEY, NS email, 7
77 R —E ARLHFE L7 Blockcerts DY > 7 23 =27 452 L HTED,

I Y
Recipient's Blockcerts m

Share on social feeds

4 imipon /
\‘ |  Emal—— -
.,-o-""'d’

Back up to external storage

— Blockcerts Wallet
(105 and Android)

oC

Share link to Independently verifiable Blockcert

P

Kz 7.1 — 4 Blockcerts DItfF 7 v —4

* Blockcerts ®3k47~7 m— : https://www. blockcerts. org/guide/recipient experience. html
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WIET ot X1

WEFEDOE —F IR EEN ORI SN FEZEHERARD TH L0 E 5 D0 ERERET D ENH D,
Blockcerts (X, FIT SN/ HFEFEAFE L EDT A MIT v 7 v — K925 2 & CHREMEIEFERAE
SNTWRWNEETF =y 7 TDHTENTE D,

MREST DHBIZLL T D 4 5 TH %,

o FREGEEDEEAME

o AHETEHEDHERR

o FRATHERIIC X o TREh SN TV
o HBHIRAEE TR

EEEFERAE DR AM
AEFEREOREGMETIE, FEEAERL I A SN TWRNNE 3 DD AT v 7 THEET D,
1) FERA L7 W EEZERE S Merkle Tree NICIFAET D DD &R T 5,
2) Ly—heT7 v T u— FSNTAFEERAEDO N 2 HR BT DR T 5,
3) Tyl Frx—r T UW T g DL AFEFEHE O Merkle root DIEN —ET 5 R
Do

1) CEIEFHEDOIFIEEER L. 2) & 3) T, Merkle Tree PNIZ & % ZE3EFEIENMREHE L 72 W 2R 3E3EH
L FHLTWDHENEHE LTV 5,

ZREESTHHEDEIEM
N7 oW a NZBAT DMERNVEITEDOLD THLINEWRTDHIE, FTHF T v a ik
ITENTERETHEN THoTmZ D2 BEHERT A LICL > THIETE 5.

FATHEIZ K > TR I TWiRnds

FEATHEBEIC & > TR SN TR WD ORGEIE, ZAHEREHEO ID THIETE 5, YT TV 55
BlE, ZFEENFEO ID IS TR ERPHEBZHER L TRy / Fo— U CEZREND, £
DIz, IDIZKES T BN TV OINEZHRT DI L TRISN TV DN EHTE 5,

HRHIRMBEE TV v
PREFEIAE L 1S0-8601 DOBASIZHERL L 7= KB D H 2 EGFE D52 LN Tx 5,
BB OMAEIX, AN SNG4 & BEORL 2 i35 Z & THIET 5,

 Verification Process:https://github. com/blockchain—certificates/cert-verifier—js/blob/master/docs/verification—process.md
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LLEDHET, HFEMRAENG S A I TRV, FATHENIE LV, ZOEMELREIET 5 2
LIRTE D,

7.1.3. FF@ TUniversity of Nicosia)

(D 7uY=s O

FIRARMEO=a T RAL, 70y F o=l T A RA L TA L AT T VHE %
REELTND, o, By haf v TEREZIIAI ZEHTEDS, IS EVHERARNE D7
AR Z FATHNCE D A TWD, FIRF T, FOREEEL Ty 7 F = — U HBEOT VX LGE
HETHELTWVWD, VAT LARGHIBWT, AEDHEHLZ TR L2V T HEM TRE Th L m0sFr
wTh s,

=y T RFIIEGEZ FRANNEE L, PDF & L CHREAICET DT TV r—rva v mAv—h
7 & VAN D MBEIRIRVEREHI R o TV D, ZORICBWCREREZHE LG, FEETHD
ZEHFEITERLSRD O RMREAMIE L TV D, L, BEEIC K VEE SN DARIL, £
EMENU S A SN TN NI L L =av T REPRBITLIZLDTHDLHENWHIZLETHY, D
AR EOREE TH D0 OfMRIL, EE EA & OAMRFEAECRIINEG & —8T 20 & e T
LENDDEEZOND, o, =a T KRFEDFIET D & SITEHEEHEZHRITARTH D

B, b LAEE LR o ey, MEEIXAIRETH > THHBITNRAIRRICR D A[REMENH 5.

()7 av=s bOFEMT

Zo7uvxy M, BEEREEL Ty VT2 — U BROT U NVGEEREE LTRITT A2 L2 H
MIZLTWD, H=FIT=a v T RZCHWNEDOEZETICZ DG TEOREIRENARY TH 50
ERFECE DM o T D, Fio, FEAFWERELFTZRVRFHIZR > TN D &0 D RN
b2, WESEE FHEENEHT D Blockecerts DYE T, AEITEH D wallet R b, 77U 7r—
Va VNIFTAMEE R T AR ERE E A AT LTV DD, =3 U7 KR KIS R 8 2 R8T
BELL, B LTV DO THRD wallet BAMEER, Fio, ZTHITED | FRIEAEN A G O]
FEMRLEGAE TOEBITT LI LR ARETH D,

TnuylFe—rO7a baliiey badf v EBEALTEY, EEFHEOKMITII Merkle Tree
EHEHLTWS, Ziux, b2V 7 v a BFEEOPMNDAEEOH D7 e v 7 F 2 — B0
T, RERAIXMBIZEN 72D TH D,

* University of Nicosia Blockchain Initiative : https://digitalcurrency. unic. ac. cy/free-introductory-mooc/self-verifiable—certificates—on-the-bitcoin-
blockchain/academic—certificates—on-the-blockchain
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TLHRNWEDLEDOEZHIM TELARRT NS, ZNETIE, A—AREFHEICL > TT Fr 7t
hE L TWek W, EHOF U TA A MZT—42%27 v 7 a— RThUX, & O CHREER RN
Eo>TL D,

ZDOVATAIBNWT, =a v T REIMBUCKED 2L oo & LTH, FEMEFEORIENTE S
AL Z L2 MfFL TS, AL, =a 7 RENPHAET D &, FRFEDAEEIHEDREED
TEOIZEALTWD Y =7 A Fb <D, ZOHE. FEAITAFIEIEHEDORGEN TE 5 FEDN
<7, BELLEEOPANTERLL LD LBZDND, TOMREKL LT, FKRFEX
Facebook X LinkedIn %&b 554 T A A ML BRGEECE 5 KO AV A PEHEL T
ol

(3) fEALA
FEFEAEDORIT
1) ZHEFEREORZ T =2 ZHET D, ZOAZT —ZIFTHHEETENNTZH DO TANTFD 2
NWEIITRSTWND, ZORZT—HITIFHITHEAL Yy haA 7 FLX (AR 2»E
ENTWD, E72, BIEOBICEEZR T 2F0E L TARTEDOEAT —2 2 And Z
LHTED,
2) BT b OFEEHEL Merkle Tree ([T L, ZNENOMEMBGITIL Merkle root IZL - T
(L ERR AR TE 2,
3) 4B OP_RETURN & == 7 KFZD#HAIT-. Merkle root D 3 DOEFEEETe k7 ¥
varvEERL, T UV s a v E Bitcoin /— K (TEUEue—Hhv /) —K) 1Z&fF
L. hZvHFr7varID%iRT,
4) FARIZPDF DA Z T =2 2BHLRWE ST, M T 27 a2 ID X root hash H DI H %
BINT 2, ZOR, HRPBMISNDD Ty 2 flEREREINDN, HEE R TREET
Z OBIMERIZT ZHIERTITTEO Ny V2 lIZR D, Oy V2B 2R+ 5 2
LIZ KV BREEAE FIREIC L T D,
5) Merkle root OMEIEITHEM S ET2T — X ONERMEN D L THEEMZ LD & BERDEE
HEREGDRRV VAT LT =L R0, WSABIEFIZLIZS VT AT AR TN

BLEZLND,
AERERBORTE

DAY TGS TED Y =T YA hEiE L, AR EET v T m— K5 T & CHRE
EBIAT S

2) FATOFHE ORBRICHRKZIGEM U EREZTLYERS, PDF Oy v =2 fHEBEFI N TV D
vV afiEREE LB L COWIIEHSA SR TW RN LT b,
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3) hF ¥z IDD 5 Merkle root & OP_RETURN 2 & A7E T W7 v a VBT 5,
I CRREE RO Ny v 2 fERERRIC T 8y 7 F = — U HEAG L7z Merkle root ®—#T
b L EREET 2MERSH D, ZORAEDTZD, FEHEO Ny V2 fHE2HEH L, il
ST A BT =25 D Merkle proof ZffH LT, Merkle root # Fi& 425, i
OP_RETURN 2254572 b D LRI L TH 27 b, FEFEHERH S A SN TV RN &, ZL
T=av T RENPLHEITEINTEHLDTHD LT 52 R TX 5D,

BT
FAFATIIEEP FRII NG DEE T 5 2 L TERAUIRHRITL, BT 5L 912> T %,

(4) University of Nicosia @ Blockchain Initiative ®F 4 L7 Z—% ¥ % Soulla Louca #f%
LDA HE 2—NE

Q: =avTRFOT Ry I F 2= DA=T 4T T 4 7ITFHLT

A X TRAO=a v T REFI LV Ea—F— A T U AFEBICENT T vy 7 F = —Hiiznh

R ANTz, EBE 7oy s Fo— OB EKE L L TRERZESEERE Y haA( T
hz2d, £le, 7uy 7/ Fx—rEEM LT LELZPREERET, HRATRHOAROHDL T v Y
F == DBEEFED—DD Mastering Bitcoin] DEFH T 5 Andreas Antonopoulos FeA ikl % 55
HHA—AEERMHLLTND, AT a—RATBW UL THRAT NS ZHAENEET > TETE

D, TayrFz—rEEEE LT VX NVAERETAELRITL TN D,

iz, 7y Fo—VHBEOT VX NGRED T T v N7 4 — A L TIOR3 &
LTW5, BlziE, VAE LD TTrY =7 PR RE-STED, EUDOWS DD RFE BEELAWVE
LTWDRIMTH D, o, EURKDY Y —F « f ) _X—= 57wV T 5 ThD Horizon2020 %
WU EZTTEBY ., 2,000 N\OSMEBREE ST vy 7 Fo—r il 7 7 Lo ZD6R
HLTWD,

Q: 7 ry s F=—EBEOT VX NFEHFIZONT

A TUHNGEREZRAT 2720071 haEey had U EBERL TD, MIT O Blockeerts
LTV DR, WS ONRRDIENH D, FEEE. Blockcerts LV bR T r Y=/ FAEE ST
%, Blockcerts &ElTWAHERS L, 1 T 1000 L EOREFERAEZ AN T 5721 Merkle Tree &
BALTWDETHD, ZIUIE Y haAq D N7 oV 7 v a URFEE A R/NRICINZ 572D Th

Do RESERDEZELTL 220955, 120, WMEHOEHOMLIEMENR2WERH T B 5,

H 9 1 oik, AR H O X9 Mo NG #2180 L 72 AALE MR OGERE O PDF 7 7 A L DNy
VaERML TWDRTH D, FAEITEEDPIF 7 7 A VaRHOZ LN TE, REFITZDPIF 7
FANERETHZ LT, REMZZDOPIF 7 7 A VERIET D Z LN TE 5,
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70 haUFE Yy haAfL L THAIN, A—F U TL0LH 7o s a /Wl BHd+ 52 S 3L <
W, ABOBEELE LTI, 27— U T 2 ORMBEICHL L, %< ORFRAZED M CHEHEZ ST
THZETHD,

7.1.4. FI@Q TGradbase]

() 7wvv=r O

Gradbase"(Z, v N & X T VIR EZFFOEETHD, RFEEZPLIIT Ry 7 F = — O
EFFAEARML L, BRa R MRR L CWVD, ZIZTHE, f¥LLTEDLICTry s Fo—r
A OAREIIELZEA L, - EAZREL TOD 00, 20O KRFZOFFEZET LT, A
B ORI~ 12 A X, ZDMOF I DN TR T 2,

(2) fEHLA

Gradbase |%, KFENRHEAELHITTLHEO T o RCBIT5EOHE BT R¥ETH S,

HREBKE TRy 7 F=—r ECEIL, XEEROENFEL Ra—FLLTHITTLILET, B
IEIEORFEE FIHEIC LTV 5, MFEIL, Gradbase (2K » TRITSNUIZFEHEN, By haAf o7
By Fe—VERALTCRITLIE NI v a v T 508N TEMT LI LENARETH
Do FITSNTZ QR = — R, LinkedIn FTIHEMT 22 LA TE, SNS L7 m 7 4 —LFROEER
PEF BIC b FHETE DL EERZBND,

LIFIZ, GradBase Z M L7z G EORGEFIEOFB & | EBRAT 727 E O T2 ol 3
Do

1) QR =2— R334T SN A EEZ HET D

2) HEHOT7T Y —a TR a— ReHisld

3) AEMAEONAENEIA SN TORWEGA, BIEDE T T 5

4) ZEHGEHEONBENFREIND

" Gradbase : https://gradba. se/en/
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TGradbase TRITENLORI— F{F 2 ERIER S0ORI-FEIT— 742 THAAD

TED YAMHURET TED WaAMHURE

DOwCArEN

|
L ¥}
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Be="m
o
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1
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L

ESIEA ST TS A=A 0hEb 2 REERETS

TED YAHHUN =er—e—=n
LOUCATHDN
J— .

=t raan |
VT TR e |

WORL LIFLELHEL

XK 7.1 — 5 Gradbase ORRIE®

(3) —EZAFIZHONT
HBIfE, A # U 7 ® Talent School Innovation School & % U A University College London T
GradBase DY —E AN, MBI H SN TEY, LTORRAEZTESLEXBND,
1) FEAENEOFEMELHGE LI WEE ., FEEEORITE IR U C RNk 2 LB PR
m<IpY | e FBTEOEM A A FLHIKTE S
2) Tyl Fe—IHREBKROERETRET DI LT, ASANKRERRECTERT S Z &
WARETH DI, FALFEROFME A Rk T&E 5
3) Tyl Fe—rEEMNTLILT, FEDOEHEICLOAREZIET 22N TED
4) Tyl Fe—A20F, Y= F T OBEBFE LR, Rk LT — 213 24 KR
365 ARRFEFRECd D

 https://gradba. se/en/
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GradBase DM AFEIZ L D5 &, ZFHEFEAEORITENAHT LB = 2 ME, GradBase D —E X
AT 22 L CRIBICHIRT 22 ENTEDL LN, 120OFIE LT, A XY AR ETHKE
DEFEFAEOEH 2R AWV EiF 5, ZOKRFTIE, B BN BFER SN 5 2 EOBRGE
W 3 NDIEALEZERAT S Z & TEL TV D L), B O 5 ITERK 31, 000 &K
VREHEESN, 3 AL EAFTSH L 93,000 Ky Roa A kb, )y, GradBase DHA, 114
DAEFFEAFEDORIEIZ O E 2R FRETH S5, BHEK 5, 000 hOBEENTTHOILD LAHET D L, 4
[ 10,000 R RO A MRFAET L ENZDHOT, T EHHMIZ 93,000 R Knb5< & K
80,000 N> FULED a2 FHHAHIFF TE 2B bND, /o, ZHvE THOEM O WM 2 L &
L CWERZICHRTT D AEEFEHEORIT I 2 2| GradBase (2 X » THRIFIZFATT D 2 & 3 ATHE
272D Lo,

@A Z2E 22—
GradBase CEO T& % Alberto KIZA V' Z B 2 —%1To7=,

&t & — 2O I HOWT
GradBase IR R &I T /D2 ODMEZFF> TS, ZDOF =7 MM Alberto K3
Imperial College London IZTEFHICIEE o7z &S, FEESCKR— F 74+ U AL, A—iZ ko
TELNOME—ME D QR =2 — RBFET D, A— N7+ U AIFGEHED Y X N & LTk S L, 7T
BH# L GradBase DIEE T HR— M7+ U AV A MIr A TEHEVWH, £Z T, Kit#ED QR
A= RXFAR—= 7+ VA RAED QR T —FE2XT 0 m—RARETHDL LV, KiEHEDRITE
W, Evy baq b l{iZA—HI 7L Oux Ly bEFFTILERD D,

Q: BV R AMITOWT
GradBase [ZHIfE, University College London & BN SRy Y —3 T LD a—F 4 7 BT & 36
2. R 72T 0 77 AEERPTHY, A # VT DI T 7 TH Talent School Innovation School
\ZHfFE 2D TV D, F72, GradBase (X, talent.io DX 97U 7 b—% — L BRI EHES D
LT, GEAEORGEY — L LTOT Ty b7 4 — L EFEHEL T D, GradBase IX, LinkedIn O
TR T =BT D EMARR A X ORI LT QR 2 — REZHDIAL 9 L LTWnD, ZHUTk
D, ENENDAMPFFOZAFNVCRBBEL NS D THLMNE I N ERTHI LN TELDREL
WO, LnLAns, GERFEELMGEET 5 LT, FEICBT 2MHSHEOEVNEEECR D LB DN
%, BlzE, BABEICEN T, BAENAHOEUAOSECTENNFEAEL RIS 5 2 L IXHE
HREICR > T D, RERL, THTHIEHFLZHO I LN TE P, RICHL LR TEZEL

* Gradbase Medium post: https://medium. com/gradbase-blog/how-top-universities—in-the-uk—could-be-70k-better—off-every-year-with-blockchain-based-
diplomas—ba8224c¢79fd5
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« TEROBERIEZED O 2 TTERRONDOTH LD, ZORMBEICKH L TE, 7YV NVGEHEIC L 5
RPWFTELHLERLLND,

7.1.5. FF@ TUniversity of Birmingham]

() 7vv=2 hOE

R—= A ARFIMIT Media Lab 0 Blockeerts Z ok L, A EDFERE & 2523 E RO
BRMEDOmM Ea His LICi "2 BE L T D, FEERFEOL S ARE =06 OMGEE= A h DK
TE, REMER SN TWD, ThODOMEEZRIRT 2 Z 28 L TRA 27 ny =7 R H B
WO TVDONEROEBHE TITE>TWRWVWEEZ BND, N—I U HLRFORY A TIX, MIT
Media Lab @ Blockcerts (Z%f L CHME O~ /LT o FHREZ £EE L @A LR et Eom L4 B
L7,

(2) Fu P =7 N
AFETEFEOBIERMBITIHEERCB T D RFEORE L 70> T D, MIT Media Lab X, 7w v 7 F
== R =N T 7 ANDNNy V2l B ZALZ LICLY ZOMBEICKH L TT e —F%2 LT
W5, LAL, ZOMT Medea Lab 0 Blockcerts |2 & iRREANFE > TH Y . /13— I L A RF T
Il #ER 2% L, Blockcerts verl.0, Blockcerts ver2.0 ZH#EMaf+ 252 Lick v, Th=
NOBNMEEZH B LTV D,

TAEL L LT, Blockcerts 1Z7 02 v 7 F o — NI FRREIFAEL TR T A DTN ERLBL N 1 5
THDHOIZX LT, N—X U HARFOLGEX, BEOKENELT D~ NLT V7 OHMA R L
TW5, ZHE, BX2 VT A DVATAKELZHICL TS EEZDH 2D,

FE7.1-6] 1%, 72 hZATDU—r 7a—%FK LTS, w/LF T 7DMHLEERY AND
ZEIZEHo T, KR 1 OUDEo T2 issuer GEITHER) 23 3 DITEE X TWAD Z L MR TE 5,

" University of Birmingham Blockchain Laboratory:http://www. btcert. org/
" Blockchain based Academic Certificate Authentication System Overview:
https://intranet. birmingham. ac. uk/it/innovation/documents/public/Experiments/Blockchain-based-Academic-Certificate-Authentication-System-Overview. pdf
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Student Checker Issuerl Issuer2 Issuer3 Employer

X#* 7.1 -6 V—r 77—

Ja N A TDOU—r Ta—

) AFFERICH LT LT vy VBT

2) FADEHRET v I L, JvT iyl Tuy ) Fe—r NI U T v a s m Ny —

DL 19 )

3) BEBEORA L N—NTTAR— N —TELET D

4) BAK%, Tuay s Fx— T a— Ry X T 5

5) EfEIX JISONFEROT VX VARG E A Z TS

6) RTINS E OB, BRI L TT VXV AREIEAEA T D,

) AT, ZTWoT VAN FEEINEL T 0y 7 F=— VG DY, BEET 5
KT my 7 Fx— 7 m— ¥y X bTL4420%, Blockecerts & [RAIERIZ Merkle Tree ZFH L
T2,

B) v T v F DI FERR

N=I UV HLRFETIE, SAFTOWEOHREEX 2V T I L TORMEEZERL TN D, 2
ZTIYATF VT EE M | N ORGET-TEADPLERMAAMATH D, NIE b —Z2 L ORBREEDE
T, MITRARLE R MEEEORZ R LET, MITEHTNITERICR D,

EBRE 2 OFEM L TW5D,

EBr 1

EENEIX, UTO@EY Th s,
1) ABRSEM 0%%,5,7,9,11 £ TB55 207 NV—T2{ERT 5

¥ 7—% 71— https://intranet. birmingham. ac. uk/it/innovation/documents/public/Experiments/Blockchain-based-Academic—Certificate—Authentication—
System—Overview. pdf
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2) TNENDT R A% a0,al,a2,a3,a4 & L, TORTITK LT 2 DOMBHNLE R~ VT
VI DORMNEERT D
3) 2O0DMEHREFA L TRTORLIED NT oWy v a XFINZEL L, BESNTET R
VASDIINNEATI DI ENGE T r— R¥ ¥ A N CTEL0ET S
FERITLAT D TE 7.1, - 7) OEY, RTORMHFITENT F T ¥ 7 g VRBEREI LTI L n
IFERDIK S TET,

Addresses Required Num berM Totalnum berN Executed results
al 2 3 Accepted
al 2 b Accepted
a2 2 7 Accepted
a3 2 9 Accepted
ad 2 11 Accepted

M#E 7.1 - 7 EB1 OFERY
FEhr 2
EBR LTk LT, ABRSEM O3E TITHE— L, BN ORKE 1005 6 OFIFACEE Lz, DL
. BALTOMERHOEITI2HO>THD, MRIIUTOER2 D@EY o7,

Addresses Required Number M Total number N Executed results
al 1 7 Accepted

al 2 7 Accepted

a2 3 7 Rejected

a3 5 7 Rejected

a4 6 7 Rejected

K& 7.1 - 8 EBR2 OFBERY

ThB 2 OODFEBRERIL, v VF T OEMR B AR LT bRy, oF D N OB
DOHTMOENBEDCEIHIZIE, FT7o 7 v a b OUENREITINDIE NI ZLETHD,

Y IVTF T B DI Blockeerts OFA . REBHESRIR L2 Dk L2 LcBRICHLc & 72 < 72
S>TLEY, LnL, ZOMBEICHLTA=I VT LARFEOT Fu—F Thiud, #0425 i
BThodeBEZILND, bL, TOHELTCWOIRERDO I H 2 ONHRLIZE LTS, EV D5
DOFERZME S Z & T, IR LIEE#EOT 1D FEHIBRT A L VWo oL TEL EEZBILD
MHTH D,

0 FZER 1 OFfES https://intranet. birmingham. ac. uk/it/innovation/documents/public/Experiments/Blockchain—based-Academic—Certificate—Authentication—
System—Overview. pdf

o EBR 2 OFEH: https://intranet. birmingham. ac. uk/it/innovation/documents/public/Experiments/Blockchain-based-Academic-Certificate-Authentication—
System-Overview. pdf
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EoT . M>N/ 2+ 1 TYATFUIOEERETDHIEIE, EF 2T 1 Dm RIZERD L—3
VI AKFIE R OT TV D,

(4) FLHARFIE
IN—= VA BRFAE, EHEME (reliability) . EF¥ =2 U T o (security), i AlREME
(applicability)., ==& bk (cost) ® 4 DDOIHE T Blockcerts v1.0. Blockcert ver2.0, /X—3 4

LARFOTO V=2 NeFNTHEE L, BiEx Eii LT\ 5,

Blockcerts V1.0 Blockcerts V2.0 Qur project

B Reliability W S5ecurity WApplicability 8 Cost

H#& 7.1 -9 32507aPxr hOEBRY

fE#EME (reliability) OFFAEIZ, Blockcertsvl. 0 EN—=I U T ADT Y =7 MIFE Ui L 72 - T
W5 73, Blockeertsv2, 0 (TEFHIIZ R > TW D, ZOHEMIE, BIED 2 23R TEE Y haf 7
By Frz—r ETToTWDEOTHDEBE X BILD, Blockeerts v2.0 1, [EE URL ICES< %
EFEAERDY) A FERAL T D, MFEZERLIZGES, By haf o I o7 v a UREE
I, IRL 2 L CGREEZ RS T2 LV b LREL TN DHEBEX6NDTH D,

Yt X =2V T ¢ (security) DIFE T, N—I U HLARFEOTO 27 FARLEWEHMEE 2> T
5, TOHEMBIT, 7yl F=—rNO ST U7 v a b ORENEEL, KRHILET RLAL T4
Ly MNIZHEETDHZ EICED, ZE2THD LM TX 572D ThHD, Blockcerts verl. 0 OFEAE

2 3omnF Y/ hOEFE https://intranet. birmingham. ac. uk/it/innovation/documents/public/Experiments/Blockchain-based-Academic—Certificate—
Authentication-System-Overview. pdf
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WEEMEY — R IA v Z—% v b BICFEET L0, Ny F o7 Shb a2 PR cE 2, £
7. mbtXx=2l 74 LOBSCTRIEZHZ T A LI X 1u7z Blockcerts ver2. 0 1, FEITH%EE
NETOMEBEHZEE L CWAIENERATHLIEEZOND,

1 AT HEVE (applicability) ¥4 TlE. Blockcerts ver2. 0 OFEAE < 72> TW 5, T AU,
Blockcerts ver2. 0 3BEIC —MXAICIE ZIT AN BN TND D TH D,

2 A b (cost) IX, Blockcerts verl. 0 23 bIRWEHEI 2% T TV 5, £ OBHIE, A3EAEAE 2 K%
EHDL0IHREL 25D N T YT Y a VFEEIALETH LML THDH, — . Blockeerts
ver2. 01X M7 7 v a UPRHE A BAESHR VTR D 2T A MIENROL, N—3 U AKED
TaYx M, FEEHELZRDSELTEICIEIO N T oV T v a VFERRLETH S,

Uk, zo7ev=r OB THoT-tx=2 T 0 Eob EIZEI L TiE, Blockcerts iz
T2EN—=I U HARFFIER LTINS,

T, N— VT ARFETLLE O SWOT 23871 2 Fis L T4,
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STRENGTHS

‘which is more reliable.

Proposed an innovative BTC address
based solution to revoke a certificate

Utilizing multi-signature rather than the
single private key makes the academic
certificates issuing progress more secure.
The authentication data of the credential
which published to blockchain is
immutable, trustful and verifiable.

The new approach of authenticating the
certificate(scan the QR code) simplified
the workflow to efficient and economical.
The core data of the credential is secure
and private even the blockchain
technology crashes in the future.

M# 7.1 - 10 X—=I U HLARFEOS =7 bD SWOT 4547

FR=IUHLRKFEOT B =7 D SWOT 4341 https://intranet. birmingham. ac. uk/it/innovation/documents/public/Experiments/Blockchain-based-Academic—
Certificate-Authentication—System—-Overview. pdf
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7.1.6. ZEFI® [Open University]

() 7my=y NOME

OpenUniversity™ X, £ ¥ U ADEEHIOALRKFETH D, 1969 FEICENL SN TR, THTIv 7
T— A% 1,000 L ERHE L, BIIED 20 T AL OFAEREEL TND ),
ZDORFOHFEHERI T 5 Knowledge Media Institute (KMI) *i%. 34ERIICT v v 7 F = — OHF
BT N—TEFE LT,

FEERMNI T 0w 7 F = — 0 DEE~DE A A[REMEDRGFETH 5, OpenBadges® DI HEIL L .
NDOFRLRE " A 2 —F v b EIZAB L, I L TRERAME RO <35~y T
TY—ERDFEIEREITIR > TN D,

Q) Fuarx=r FOFFEM
Open University @7’ my =7 MI, AADFENSCERIZHHY T D A X% Open Badges (ZHEHL L
“JREE T Ry F 2 —ZEER LTV D,

Open Badges® & 1., Open Badges Specification®IZ¥EHLL TWAHRKDO Z L THDH, AFNLHEEF
BT 2 A X EREEMA L., RIEATRERAR—F T NNT U H LNy UL L THERET D, Open Badges
1L, Web ECEEL - L TX S,

Open Badges DA A —T % [XF 7.1 - 11 TRd,

0?0,(\ ij&\

THERE’S
DATA INSIDE!

badge name

badge URL (description)
badge criteria

badge image

issuver

issue date

recipient

tags

aligmnment (standards)
expiration date

Cl’tY&'- evidence URL
Guilds

X% 7.1 — 11 Open Badges DA A—%°

 Open University:https://blockchain. open. ac. uk/

* Knowledge Media Institute (KMI) : http://kmi.open. ac.uk/

% Open Badges 2.0:https://medium. com/openbadges/open—badges—2-0-b7f67d2c3191

" Open Badges : https://openbadges. org/

* Open Badges Specification : https://github. com/IMSGlobal/openbadges—specification/issues
* Open Badges ™ A—<: https://openbadges. org/get-started/issuing-badges/
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Open Badges |2k =T, ZHE Tilfli S T T bix R BEEBEOEKICMEZ 52, Ny
AEBMSEDLZENTEDL LIRS EZ2 DA 9, Open University Tld, ZOMEZFIFAY
52 LT HADS DFNREED AT N EREDRODLRANDATND, ~vF 7 a2FEoT 5
P —ERADEFFER LTI > TV D,

ZO=yF U= AT, FLRLEROEHR%E Open Badges [ZHELL72REETT 0y 7/ F=—
IRtk L, Ny ELTRITL TS, RNy VidA~—bary b7 7 Mo THIEESN, =7 H
A b ETERR, BRARERRETEHT 2%, BENRDD ATV LELDONDOREDLAF LD~ v F
YT HEHDLZEBARETH D,
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Blockchain
Hackathon 2019

Leveraging blockchain technology to manage degree, course history, job
history, and research data to build a trusted platform to serve increased talent
mobility and research development |

Meckathen Dey) Mackathas Day)

BACKGROUND

This event will be held in light of two recent developments in
today's society

As technological revolutions such as
actificial inteligence uthered in an
ora when the industrial structure is
rapidly changing, an increasing
rumber of people are choosing
diverse workstyles; changing
workplaces and taking up side jobe
The aging sodety combined with
faling number of childran will Tkely
prompt more academic institutions
to form partnerships or merge. As
the mobility of human resources rise
and diverse ways of learning and
working become more common,
there are concerns that the existing
systom may no longer be able to
sufficiently verify individualy’
acaderric degrees and peolessional
credentiasls

In Japan, wo have seon a rise in data
fraud ot research institutions as well
s businesses. In 2017, the number
of fraud cases in the academic field
doubled from the previous year,
while many Japanese fema were siso
faced with datasigging scandals. The
issue of dats fraud has been put on
the front bumer at both academic
nstitutions and businesses
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I [Appendix B] Clinical Trial Complex Data Workflow
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THTEHBRREROZTOTCATHRAEIND T -9, EORXAFT—TRIILY—EBFRITDINTYYEZ T LTNWT, FETOCRICEITFDIANY— K

a2 S0 bOEAFBHETRLTLDW

Investigators

Patients groups

Regulatory
agencies

SICREFRTD Registries

Drug supply

DSMB / IDMC
Data managers

Trial monitors

|

|

|

|

|

|

|

|

I
1 7
| 2F— OIS
|

|

|

|

|

|

|

|

Consent and
inclusion

(1) Blockchain technology for improving clinical research quality : https://trialsjournal.biomedcentral.com/articles/10.1186/s13063-017-2035-z

Freeze of
the database

‘ldmcc Wm«mm

’Coment fonn and information form
{procedure and risks)

?eCRF access serverjournal

“Monitoring reports to DSMB synthesis
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JO>10 04
(D)L—2F)

cEwo

ISO : International
Organization for
Standardization

ISO/TC 307

IRTES@EDIIL—T
(CKo> TR =NT=
JOvoFI—>&
DLTOZETO>
b

IEEE Standards
Association

The IEEE Blockchain
Initiative

IEEED OvOFT—>
OO0 SMRSE
BoORlE : RY>HE—
B, HB. EREE
BREFEERTHR—b
SNTWB3EENRT
O>xob

W3C : World Wide
Web Consortium

The Web Ledger
Protocol

DLT= AT ALIICHITSD
FT—AEFTI)LS L
w O ABE

ITU : International
Telecommunication
Union

Focus Group on
Application of
Distributed Ledger
Technology

DLTR—ADH—E X
OEEEO— RV S
ZHREL. ITU. €D
fhDIZERAFEMERS. T
A—S I RUOJIL—
T THETROEE Y
Mh—br93

IETF : The Internet

Engineering Task
Force

Decentralized Internet

Infrastructure
Proposed RG

DR (CBI T DIAFE
R ZTHE I Do
A—RT =PRI T
SOT 4 ADREEFZE
BOENELTNDS
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ﬂiECRUIT

iz i JO>x o b

ISO : International ISO/TC 307
Organization for
Standardization(1)

(1) ISO/TC 307 : https://www.iso.org/committee/6266604.html|

II—TF
ISO/TC 307/CAG 1
ISO/TC 307/IWG 4

ISO/TC 307/SG 2

ISO/TC 307/SG 6

ISO/TC 307/SG 7

ISO/TC 307/WG 1
ISO/TC 307/WG 2
ISO/TC 307/WG 3

RS
Convenors coordination group

Joint ISO/TC 307 - ISO/IEC JTC 1/SC 27 WG:

Blockchain and distributed ledger technologies and IT
Security techniques

Use cases

Governance of blockchain and distributed ledger
technology systems

Interoperability of blockchain and distributed ledger
technology systems

Foundations
Security, privacy and identity

Smart contracts and their applications
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p3Ekis e JOo>xobga I

IEEE Standards Association P2418.1 - Standard for the Framework of
The IEEE Blockchain Blockchain Use in Internet of Things (IoT)
Initiative(1)

P2418.2 - Standard Data Format for
Blockchain Systems

P2418.3 - Standard for the Framework of
Distributed Ledger Technology (DLT) Use
in Agriculture

P2418.4 - Standard for the Framework of
Distributed Ledger Technology (DLT) Use
in Connected and Autonomous Vehicles
(CAVs)

P825 - Guide for Interoperability of
Transactive Energy Systems with Electric
Power Infrastructure (Building the
Enabling Network for Distributed Energy
Resources)

(1) Standards - IEEE Blockchain Initiative (IEEE) : https://blockchain.ieee.org/standards

ERNRNES

Internet of Things (IoT) 77U —< 3> (CHBITD
JOvoFI—>20FER. BE. RHEDZHDOH
wBOIL—LD—D
JOVOFI—2SRTLADT—FIA—-XY M EH

BECHITBDLTSRTLADMERA. EE. RUMED
DB IL —LD—D

ENEE (CHITBDLTS R T LADEA. EXE. KUH
XEEDESHDIEBE I L —LDT—D

PDHBEBRICE >TSS OFT4TRIOUY Ry —
ERXRZERITIDIZHDI A B
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sk 2 JO>1 0 b4 JdIN—7F

W3C : World Wide The Web Ledger W3C Blockchain

Web Consortium Protocol(®) Community Group
Decentralized Credentials
Identifiers(? Community Group

ITU : International Focus Group on Application of Distributed Ledger

Telecommunication Technology (FG DLT) )

Union

(1) The Web Ledger Protocol 1.0 (W3) : https://w3c.github.io/web-ledger/
(2) Decentralized Identifiers : https://w3c-ccg.github.io/did-spec/
(3) Focus Group on Application of Distributed Ledger Technology (ITU) : https://www.itu.int/en/ITU-T/focusgroups/dit/Pages/default.aspx
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f JOzx oM -7

IETF : The Internet Decentralized Internet Infrastructure Proposed
Engineering Task RG

Force()

(1) Decentralized Internet Infrastructure Proposed RG : https://datatracker.ietf.org/rg/dinrg/about/
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izt 2 JO>1 o b4 JdIN—TF BERNS
BITA : The Blockchain in Transport Alliance(®) BEMEROTIOAYVOFI—BEEHBEDODRRDIZD

DI A —S I=VER
JOvoOF 1T — DR RE(CE LN 2 EVHZE
ROBHTEZZEIDICEZBHEETS

MOBI : Mobility Open Blockchain Initiative(2) SEuEETH O uEAVIVES DAYESIPIN

(1) BIiTA (Blockchain in Transport Alliance): https://bita.studio
(2) MOBI (Mobility Open Blockchain Initiative): https://www.dlt.mobi/

32



rRECRUIT

I [Appendix D] EIP: Ethereum Improvement ProposalZ7 Ot X (1/4)

®BIPLEIPIF EESSE=IBEDREENSBR N TLD

7025 A0—RICEART BiEE

A Standards Track BIP (BitcoindDi%&) .
A Standards Track EIP (Ethereum®dina
EHEND

JOvoFI—2BEHRPIANY—hI2 S0
NDOIRAESRR(CR T DRNEDIRETH D

X EthereumDiz&(d. 77U —>3> L
NRIVDREZ > — =T BERC(Ethereum
Request for Comments)h'sREESNTH D,
N—0>MDRE >S5 — N THBDERC20™MHKE
A\JgE (non fungible) R b—TO> DR
S — RTHBERC721ENFIET D

—AZEVIRAA RS51 2 ICET DiRE

A Informational BIP (Bitcoindiz&) .
A Informational EIP (Ethereum®dina
EFEEND

COREE, BFLBIZI1=F DI
S DR ELEBEERI BOTRRNED,
RETEAT SHEH LT~ DRI
TH3

JOCRICETIREE

A Process BIP (BitcoinDiz5a) .
A Meta EIP (Ethereum®iz&
EMEIND

£ (CBIPRUEIPEADEfET O R (C DL
CTORETHD. COREEI—Y—(3H
HTET, ETIDIRENDD
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n?ECRUIT

EIP(ZEthereum Github E TEIESINTH D, ORI FEEO—-)LICKD TEHEIND(8)

o-JL =Sy TEN ]
EIPYERE EIPEASED I A -V MIB> TR L. JA—SATERBLU. /OO EEEITS
(Fyr>EA> EEBREEIND)
EIP{RES EIPARAZ(IAD TV, H/mORREFITVITD

(Vitalik ButerinfX7& &)

(77147 ([CHEMNBIEA B DH . F1 MUIERED. TA -V MIBD> TULBIHE)
FIT W%, EIPESZME50L. a9 BPull RequestzaNY— U CRT—HRAEZEET D

EIPIRES (b < FTEIBEVREZEM I D/ZITT. EIPENBEADFHIE(E U780
[ The editors don't pass judgment on EIPs. We merely do the administrative & editorial part. ]

Ethereum Core Developer

EIPOEREZFTVITD

PIe K S78Zm N RN TFEC I A — S A TEam UIZE. IR I D EMHERSNTNLD

- Ethereum subreddit

- Issues section of Ethereum Github repository
- Ethereum Gitter chat rooms

(1) EIPs : https://github.com/ethereum/EIPs/blob/master/EIPS/eip-1.md
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®EIPDODAFT—5 K

* IERICEIPZOERANET UlZiZa. T AT —F ATEIP(EERE TS

WIP

S IEFDIBEICDUINT

DRAFT

>

LAST CALL

ACCEPTED

* MDEIPEREMS. EIPOFMBIEZSIER TS EERRETHD

* TOBZAETDEIPIERRE &, EIPIRES(ICAYTEZ—>TXE L. 1#EFZ5ISHH’
* EURDEIPEREMNREZRSIRVGE(L. EIPMREEMN—HBRIIC (unilateral) (SRIEFZE T
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I [Appendix D] EIP: Ethereum Improvement ProposalZ 0Ot X (4/4)

X AT —H ADEA

AF—HF R BT
WIP : EIPVERREN. =174 (CTVA TPV DREZEML. =FDPuUll RequestZERL U TZIRRE

Work in progress

[MENLETED] [EEUCRE] THEM(SEVITRO] TE#INEN TRV TR EEME (SIS U TUVRUL]
[ E/z(XEthereum®DE X 5 (CEDIRL] IBE(SL. EIPRESE (CK > TPull Requesth'#l T&aNnd

Draft

WIPOSEIPIREEDF T WV I %Z=/\ A UTEIREE, EIPOBESHEIPREE (CX> TIS5ENTLS
e R FR URDRAT—F A EDD EXIMTUTZIBS. EIPYERRENBEPUll RequestZ{ERR 9D
DraftiCEXCEEBREENH D EEZOBNDBE(L. EIPREE(CK > TPuUll Requesth' Al T3

Last Call

EEREBVORMNSIEFRNAFEURVNF I VI UTWVDIREE
BEREEVORMNGIERNFEE LRSS, ROAT—YRICEITITDS
Ethereum Core(CB89 3 EIPDIBE. KIE [Accepted| (CRT—HANEITITSD
Ethereum Core(CE89 3 EIPTEU\MEA. R(Z [Finall (CAT—FANEITITD

Accepted

Ethereum Core Developer(C &> TEEZIRIEL CTUL\DIREE
Ethereum Core(CB89 D EIPDIBE (L. R EB3DDEITOIREREthereum OS54 77> b TERITIVNENH D

Final

EIPOEZENZTT U, AZ1°57 4 CKO>TEASND L. AT —FX(E [Finall (CEEEND
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Bs AERUER

NS>0 3> DBHRNSESL (Withess) D EE (Segregate) 9 BiE
«  BitcoinD XTI —Z EUT « ORIBEADMIED 1 D

BIP141(1)

ERC20(2) « EthereumXA~N— b2 bSO DT S07 4 A TdhoI=Standardized Contract_ APIs®(CEtihEsNic—EE Tdh
dTransferable Fungibles (Also known as tokens, coins and sub-currencies.) ZEthereumhRRFCT& 3
ERC(Ethereum Request for Comments) (CU S bUEARIE TH B ©)

o b=U2OBEECEATDIREPREHENERETNTND

ERC721®3) « ERC20D h—2o>(3X&0JgE (Fungible) TENEZNME— (Identical) 'REDTH D
e FTNICHUT. b=TO>HMKEBARTIEE (Non Fungible) TENZENHNHE— (Unique) /REEE (Deed) EUTEERSE
NIZOMERC721TH D
« NFT(non-fungible token) &I (I, XBITIEETH D . 1EFIDBEREIIMNBIEE/RZ ENS TEED KX DEFIRAFENE
ZABNTWB,

o YNHBMRBEAE — 8. BEOXDSIREM5R
o TIHILLOWEN — 5—LTAT L. BL—F4>0H—R
o RHNTATREMZEDEE — O—>, BfF. TOMEF

(1) BIP141 : https://github.com/bitcoin/bips/blob/master/bip-0141.mediawiki

(2) ERC20 : https://github.com/ethereum/EIPs/blob/master/EIPS/eip-20.md

(3) ERC721 : https://github.com/ethereum/EIPs/blob/master/EIPS/eip-721.md

(4) Standardized_Contract_APIs : https://github.com/ethereum/wiki/wiki/Standardized_Contract_APIs

(5) Ethereum Request for Comments (ERCs) and Ethereum Standards (ESDs) #16 : https://github.com/ethereum/EIPs/issues/16



