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Proposal for an Architecture to Enforce Trust Framework Compliance in the
DID/VC Ecosystem
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B X OMAETHE B IEHR (Verifiable Credential: VC)
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AE, EREA—F) I ¥ES T, MG RERE. AV
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Z2IZEDRY S —DFBIIFIRET H 255, FNHERE
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Pan-Canadian Trust Framework (PCTF) [6]. Trusted Dig-
ital Identity Framework (TDIF) [7] 72 ¥, FEDRMLET
TIEHET E 33174 (Trusted Issuer) PAEEFE (Trusted
Verifier) % HRINCEEE L, BEMELZIRES 2 5 NF
R 7L =0V —=20¥EIEDSNAT VDS, ZThHd)
M A, B2 E & 38R 7 1 R X o TRITER
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HEAMEEEET 2 L TIXENRFERTH 5,
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ANHY - FIERICKEREHE R D, HNF Y REHD R
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RERER L — 27— 2R LTk, FPoigizL— et
HERE L THEL T <. FRBRAELREEE 72 5,

LI, VCoOZay A7 aE, o8t ¢ TE
M) OMAICHENRREEZEZ TVWS EEZI LN
%o ARWZETIE. ZORRICIANT 27 Tr—F & LT,
VT bhxza/ I 7 A0 EIGH L, BENA v
T4 7LD RY O —EF e T AAHADHEEZ
A3, HTH, Ethereum FD7EI X v b7 — 212 TG
Fl 2313 Proof of Stake (PoS) [8]1 X THWLNBHERT
Hb, AT—FVTRIv IV IIWCERT B, RT—
XFUTERT vV TOEITIE. BINEL—EDERE
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Wl 7 =% 77 F v Dkt ZOERBMREEIZ OV
THETS %,
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FEOMRIIBMB AR L H N F > AB A OWHIC T
RHEINE, RETIE, BEEEMr 7L —29—-2 4
A R4 >oFEmE e HEEZENT 5,

21 TORINTAT VT 1T« L DID/VC ERDAED

I

T, fTERFHiE, S —v R, HE. BELREZ
BERTEBICBWTA Y I 4 UMED2GHICERLTE D,
TV ETRAZRRA L, BN BTSRRI S %
720D [FORATATUyT 4T 4] ODEEEIEE -
TW3 [10]e TIXRATAT VT 4T 4 1% RAHERSP
B — R B T 2 PR R EEI R H-TE D, e
P FEME 2 WAL 3 2 B e LTHEEEIR TV S,

L2 Lid s, FHIRDZ L o7y &L ID EEIL, ¥ —
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ID DERERDOWIBELT TWBE, T2, ID OFLT
P EHZRIE DO FEEE DTN S H BN 7 i
Tk, 22— =2 HHDIFHIT U T2 flEEz #F
Thuwe WS EEBIEHXhTW5 2], AT, —¢
ZREWI A ESERMESRS 77 A N —(REDOE S TD,
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2O LSS 287 I rn—F2 LT, H
CFHRT 4 727 14 7 4 (Self-Sovereign Identity: SSI)
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Holder
Acquires, Stores,
Presents VCs Send
Presentation

Verifier
Verifies VCs

Issuer
Issues VCs Issue
Credentials

Register Identifiers
and Use Schemas

Verify Identifiers
and Use Schemas

~  Verify Identifiers
and Schemas

Verifiable Data Registry

Maintain Identifiers and Schemas

[X] 1. Verifiable Credential T3 > Z 7 2 D FEANEE

ZRHEIC L. BHROBEEHE 22— —Da v b r—ILiE
DM EHIETET NV TH S, SSIik THREEHT 2
IDEMH) 2o T2—F —DpFEHELEO ID EH ADiz
BT DOTH D, HEHMOMERE Y ¥ & ICEHERM
RIEHEED TV 2]

Z D SSI DEHEZZ 2HEMiFEME Y LT, W3C &+
IDZREHE(L 2SHESD BT W B DS, B AF (De-
centralized Identifier: DID) 3 X UH&FLEP] BE 72 B A& B
(Verifiable Credential: VC) T®» %, DID (&, g
HYRY b VIKIFE T ICHEIIT 2 H#T - EHETE 5
HHAZRMEL, VCIZZ DAl TIcito < BRI M
AEATRE PR Y MR 2 AIREIC§ %, T, HEdEY
MHEERNZHEZ 2RO FIEATA T T4 T4
HEr LT, &EH  BERICBIZEANEADODH
% [2]o

DID (Decentralized Identifier) DID (. &€ DHRE
HE IR, BT 3080 B &4 - ERlal
BEZRGAIFTH %, DIDIZNET A DID RFa X M
. NBASE, FREFTFER. —Y RV FEA Y M EDOE
WO EX N5, DID D% X7 HE AR (Distributed
Ledger Technology: DLT) _EiZist& N3 Z & CHIFEME
X AMMEE TR T 205, $XTOD DID 3 DLT %4
Br$23bIITIEREV, 22X did:key DX DT,
a—AVTHCOCAER - #AREEREER DID XY v K
HTEET 5 [12],

VC (Verifiable Credential) VC 12317 % O RHE F{ARR
DEANLGHEEMGREZX 1 17T, ARE, =ad X7
LN TOEERDEE  IHFROTMNE R EANREIE L /-
HDTH D, LIKRDHGRDRETHEL LTIz, VC
W, MADZERE, B, B R DERE T 2L
IR 2 A TH 5, FfTHE (Issuer) DIEEBHIC
o TIZVLFUI vy L EFRITL. ZN%HEE (Holder)
PHEBTRE -#&n L. WEEHE (Verifier) DEIEMEZ
T2 0VS ZEMETER IS, X512, VC O
BIZIX, AF—<LDID F¥F 2 X > b, BESNI-FIT
FHOERL ¥ %2 EF 3 % Verifiable Data Registry (VDR)
PIFEL, Tav X7 anEfINn5,
AETFNMITBWTIZ, Issuer 5 VC %317 L. Holder
W L CEMERZ TS %, Holder 13521 B~ 72 VC
BREHEEL. BDEIZG LT Verifier ICIERT 5 2 &
THHDOREMESCERZILH S %, Verifier 1Xf2RE 172
VC OEIEH BEIMEEMEEST 212H 72D, Issuer A
* — < F#H % & DID Document D1E#iZ. VDR %@
CTZRT %,

VDR (&, DID DffER=e 2 ¥ — < EFRDMHEE. VC I
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ZIEHDORI L 72 2 EM Rt T 2 B TH 2, B —
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DT at R REPOMEERRERE THRILZE T
% [13],

F /2. VCIZIHEIRAIEA/R (Selective Disclosure) [14]
¥ uHFAEH (Zero-Knowledge Proof: ZKP) [15] &
Wo 7z T T ANY —{RED Tz OFEAiHE ARBET H

D, 2—F—-1FHEDFERE LERMNETIRRTE 57
. mOWEIE e HAHEEZE T %,

723, W3C IZ & % Verifiable Credential Data Model @
ERETIE. FEITRFIZ termsOfUse 787 4 2N
3Zr T, Y% VCOFMIICET 2 RY > —0%MER
RTEZEDNTERLERINTVS (4], LrLAEY
by TNHDRY ¥ —MEEFTHET STV % 521
HNCsRT - BEES 2 FRIMEEAFoFICEZEENTE
53, VC OFIFICEB Y 2EA LoFEEEEza> X
T LADHEIIERONT WS,

PEDX5ic, DIDBELUVCIE, HEFE Y AT
> 7 4 7 4 (Self-Sovereign Identity: SSI) D EHUZ[A]LF
T ZREMTH D, TR a > AT LA DEHEEE
WBOWTEELRZERRZLTWE, LErLEDS, Z
o OHEAMDRET 2D HLETVC OFIT- 1R -
MRAEDHAMIES IR SN TE D, FSMEHZ D
HARY O —I1ZHEHLL TWE Y S 2R ERIES 2 A
BENTOVRV, XETIE, TORIEHL, Tavx
7 L RIRIC BT 2 EEMERER OFE & RO W T
FMEITI,

22 JL—LT7—=7 - HA RS DM L RE

VC Zas AT LADEAEZHWTIZVT AT
VT AT AN, TEIERL-R T —ANDFELE Y
RE LT, FEBUMCEER SR X D, il
B - B 7 v — 67 — 27 OEfEPHED STV 5,
i, BAGERE. BISEERH. 7Y & v x Ly R
ORI T, FHEME RE 2 7SO EACH EE A
DOWEREZHRN Y LD IHATH %,

Bl 212, EU 2HEE S 2 eIDAS 2.0 1. HEEE A
HICFFEATEER ID 7 N4 X —= Issuer DB ERAEFH A
PRMEL, TYRLTATFTYT 47474y b (EUDI
Wallet) DL e KR Z HIE 3T 0B RHIETH
5 [5]o ¥7-. Pan-Canadian Trust Framework (PCTF) [6].
IDunion Network [16]. Trusted Digital Identity Framework
(TDIF) [7]. B X EANA LEELEFF (mobile Driving Li-
cense, mDL) [17] 723, Wz o X7 L D%
BELDD, EEEHEEDOTFE Y LT Trusted Issuer
D & 5 i RFRERE Z —HRICHL D) AR Tw 3,

D XD BRHAR, EFRCE - I Z L OERIE
DEGEZER L. HENEEZEMLT 2 LTI3EHT
Hb, ~HT, TOILEINFYRETLDEZLIEF, =
AT AT LABIEDPEEINCRY & —EF 2 HE T 57
DOMAHAERNTE D, KV > — D8 FE R
ELEBIKEL TV 2 WO BENRIBALD 5, *
DFERE LT, ITD X5 RENIRELES ¢

o FIREEZEE DS Issuer % Verifier ¥ U THINT 21213
RERBUFICET 2 Pt T PEEAMPIKE L, T
AT LB ADEREL 125,
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o FBEFHEAD Issuer ML, KEDZ LTV ¥ L
PRITIND K512k 5 e, FRILEESREHRD
7=DNH - HIER a2 2 bR L, FrgcnsEMEIC
HEPET B,

o RERIENTRERNTH 32—, FHHR - 282 —
R — ANDETMILBEHADEE L <. R —L
AR ETRAEL LTV, 722 2R, ARV bF
Ty bR T A VR Y TRITEIN G —R
AR L TR, 7L —A T — 212k W HRES T
BITHRUEPERID OB LI EDZ T —RABEZS
N3,

DL BfTO S AP 7L —AT— 213, 258
WERTERT AR R STVEHDD, Ry —5 7L
POBERDEHNR T a s 2T LEE 2 WS B 513K
E2ORMDD 3,

23 JUZPRIOA/ZORICHBIIBZRRT—FITERTY

VU DRETRAE

TRy 7 F 2 —UEMOFERICE D, FREEEDN
ER LIy V7 — 27 @HEZRET 272001
AL LT, BBMA ey T 4 7RIER LT SEER
RHZZXLWESRAINTE =, ZOFRKICHZD
. BEESHEN e BB HAEHAG DY T2 7
T2/ 327X (Cryptoeconomics) | &\ 5 HaHEMETH
% [18],

VT rxa/ 27 RATIE. J— RRBINED R
TEIRELS Z L Icnt L CTIEOMA G 2 h, BEdH 3
BN U CIRIEHER AT A T 2 & S i e
N3, Proof of Stake (PoS) &, ZOREBHLEE
EO—DTH D, EED Proof of Work & I1XEXLH, v
N = ANDOBMENEE BitE (A7 —2 (Stake) | &
WOHBEDR Y 712Xk > THRRT 3,

PoS iI2B W TIE. NV F—4% (Validator) 23y b7 —
ZWZBMT 2BRICHEEEEE AT — 27 2 LTHEIT AN,
Tuy 7 OREPHE | OMEEICHET 5, MFERITH
PRAVIHMZ S 5N 2 — T, PIETARIL—ILE
K (e ZEHEHRERPAIERESL) BPEELLGE
Wi, TG AN 2R T — 7B EIZeHE (R oy
> a2 (Slash) | ¥ LTHEINEN S, ZHuck b, I
R285 2 L ITREBENRMES D D, FIEZITS 2%
T3] 2WO A4ty T 4 THEEDKALT 3 [9].

ZD LIS REFHITBWT, PoS HMEHERZDDDE
HIE LTW2 DTk, L LABMEDHMERLT
B2 RIS A TRINGEF T 5 £ 5 12FE T 2 TR
D—EHETH 2 LFRTE 2, SV IUL, EEICHE
T 2{TE R AT b, MOBEIREEAEREES 729
WRERINCISERITEE S NG WS, FlERN AT
YARKRDEZFIETH B,

Ethereum Tl&. 25 LR T—F L RAo5v v 7
OREENR 7B P AL L TEEXNTED, PoS DE
ARZED, 774 F V7 4 DD 20AEEFEKIAIHE
To7z [19]e F7z. EEMAICBWTIL, 32ETH 2 25—
I LIenN) F=EPRNETBETo 55, o/ —F
W&o GERDRE XN, HEINCRA T v > 2 WA T
b, WMEBENOMM B E THRFTENTVWS [8],

AWFETIE, ZDPoSICBIIZRAT—F LAy
U ORETEMICERL, VCZa Y RTAITBITE

MR OPAA Y L TOIHTTREMNE 2GS %, FHic,
Issuer %° Verifier £ W o 72BEH, KV > —#EF2H
CFIRINATS 72T <, BFENHEELZE T TZDT
ENCETEZ RO X 5 BB ORGETD, AEWNRAr—F
PU T4 LEEEOWNICHES T2 EZ LN,

2.4 XHAEHNEB T 3 REEE

ARETIX, DID/VC OFER iy, HIENZ bZ 2 b
ZL—LV—JDMANL, TEHETIEZALT ATV
T4 T 4 DERBUCIAT 7= BEFOHUD fHAZ BEE L 72,

DID/VC &, #Al BRSO B I1EM: & AH A
PHET ZHEMME L THEH IR TWS D, FITPHHD
WRICBWTERY & —DEF XN TV B 0 Z FAIN R
A - BRI A AHAE X TV,

—JF. eIDAS®PCTEF ¥ D 7L — 217 —21%. 121
HEERT2HIEE LTAEMTH 55, FRIEMEIC
FTrZickh, ZARESHEHIZA M WVoZR
F—ov VT4 FLORENRD B,

X512, VCDZ—R 7 —ADERLEN BT, 2
5 U = SR ME AR A D & TR TRER 72 50 S A5 IR EC
»Hb,

ZOEIRBRERDD ., AWK TIE, PoSITBIF S R
F—FX RSy IOFEFTEMICERHL, Tay
2T LBNMED BN RY & — 85T 2 e, #H-iE
T TV ORBEEZ AT 5,

3. REF®

AIFFETIE, VCZa v A7 LIBT3 —LE5F e
{EHEMEE . PRZERERIE D AT LR Wil
AP RT LEHOVHARIRE S 5, RO NI R 7
L—LU—2ICRBNS &S P REENREER
EX, EEEEZHEMAT 2 FB LTEMTH ST,
SAEEEREHAR E Wo 2R — S Y 74 OifER
o T2,

AERTE, Ty F = — U HFHICBWTHEI
TEEOAMA L LTESHAVWSRTWS TR7—%
VI RTvy vy OFGHEMICERL, Tav T
LBNMERFHHERZ Lo THBENICAR Y > — % H5F
T2 X0 2R RGN 5, BRI B
FHEUTD320u— )WL, ZhZh OB e %
ENJE U TREENA vk v T 4 TERERIT S,

AEITIE, TR —ILOERL ZOEKERLE L
T, MHEERIC X > TERENZ1THIET L EHHT %,
WNT, RT—7DI7A4 7% A4 I MTOWTHEEIL, 172
RFEORKBEHSIZT 5,

31 O—JLOEE LI OAY AT LADBE I

RBETIX,. SIEPBEININL—ILEEF LN S
TEICE R A by T 4 TGRS 2720, =aY
27 ANOBEEZ DI TD 3 20u — Mz ST 3, #h
zhon =i, B 53050 HEHEOMERICERR L 2
D, BEHEN - 2R RERY R/ 2HNE LTT
i}]j_éo

 Trust Declarant : FfHE %, HHOMEEE R

L. OSINED S OEEEHES - HFLZvwEe W
SEEEF OO —LTH B, TEIONMEiE LT, #
WIS VC 23T - BEE LT 2 & & 23 &
n3, Zova—ud, BRRICIE Issuer % Verifier
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Trust Declarant ‘

1: Stake  4: Slash or Refund

Ecosystem Operator

2: Provide Stake Info  5: Distribute Reward 3: Submit Report

\J

2. &0 — L ORRK

PREINS, 1 51E. Ecosystem Operator ~\ ¥
—EBDAT— 7 ZHHE L, ZDOTENIN L TEE
ZHiD,

* Reporter : HEH, RERPKY O —EREFHRL,
ZFNEHET e THIM RS20 e v EifkE
Fou—nLThs, EYHBEPZFIANLNDS
ZrT. HEWMEEEZITIZ YR 7 E T2 LFER
2. TaTRT ALROBEMHERNIC S HE T 5,
Reporter 1&, T 27 ANDSHNE TH % HEIL
L, AEBOBEESRE =EDEFTNE 5,

+ Ecosystem Operator : D11 — L%, HENBEDE
2, EREE. AT vy FET. WO Vo
ToHEREZAH S, WEDEM & HIW X 5E. Trust
Declarant D A7 — 27 D—HB AT v ¥ 23, #H
HHICHME L Talilxnb, BRIE N7 R M2
DIDDT—=NIEEEIND, X5, BROEE
B e 27 e UCadER - BE I N, SROEEHE
DERIEME UTIEHRIREL 35 Z & ALRORM
rLTEZILND,

32 EO-LOTHETIL

X212, RERICBY 3 3 20 FEe —LOHELE
%38 U 7SR DBEfRNZ RS, AET /I, Trust
Declarant, Reporter, Ecosystem Operator @ 3 F 235 Z {1
ZNORE LB WTITEIL, BFEA vk
T4 7 ENLTIZaAYRT LADEHEEEHERT 28T
H%,

IRz, &u— L ofTd e Z o & 7z ka2
GNER

e Trust Declarant : D0 — W23 2 K& () :
Issuer *® Verifier) 1%, VC OFITOMEER ¥ DEHE
FEATEN 21T ORNC. DO UD—EHEDAT—7
(BfR) %2THRET %, FHRED XA IV PETa v AT
L DOFEHIIE U TRIRICERETATRET H D ShED
AR T— 0%, &7 F 7> a ko
THERT =7 b wolk ARBEZ NS, RT—
73wy 7R a . BERERE R T HUR
BRBEIND0, ANZIMEDRESNIIHEITITA
TZvy7 (B NHRreks,

* Reporter: T2 27 AN DFES 23 Z D v — )L %24
5 Z M TE S, Trust Declarant DITHNI B WTHR
VY —iEREFA LR, GElE & %12 Ecosystem
Operator NG 2R T 2, HEPZH - FBEIN

F45M

Stake submitted

v

Staked ‘

Lock-up starts

o

Active

/

Violation reported )
‘( triggered

)

Challenged Stake reduced Withdrawable

Violation confirmed Stake refunded
N |

Slashed ‘ Withdrawn |

|

é

K3 27—27D74 7% 4 7V ERTIREBBN

Lock-up ends or exit

72356, WlpSiihbi s -0, BENRA v
T4 THLER— NOESIY e 2D, ZORKENTX
D, PREMEN RS E R 2T s, Zav R
T LABINEC X B BENRERIEREST 5,

» Ecosystem Operator | =D 11— )L, MENEDRE
B, BNEE. AT vV IRT, WS wo
ToHSRERHE S EDEL &M X N5 E. Trust
Declarant D A7 — 27 D—HB AT v ¥ 2 3, #H
HEICHME LTORL NS, BHRIE T A MRE
DeDD T —MIEEEIND, S5, ERDBEE
EBe 2 e UCRiER - BEE N, SROEEH
oZHERE UTEHRTREL 372 Z & LR R
LLTEZLNS,

33 A7=0DFA47917)

ARIBRICEB T 2 EHEMADOPRIZ. Trust Declarant &
Lo THEEN D AT —2 (HREE) THd, ZDA
T—27F V= ILESFOREFEIIRGEE U THEREL . IE
MHoTIGEITERAT v 2 (BRI Shb, —AT,
RTINS S NG E TR, vy ZHIF THRIC
BEXN D,

M3 RngeBh, A7 =23 TFD &5 RIREER
- TEBINS,

« Staked : Trust Declarant 232 75— 2 ZFHsE L /- [E%
DIREE, DEDRw v 7 HIEBtR I N 5,

o Active: 27— 70 v 7 TV 2 HARIFR D IREE,
Z ORI, RV Y —EBROMEEZIIHT 3,
ERAHE XN, vy 2K THRIES
AJHEZLIRREAN L BT 5,

* Challenged : AXN7E R RE DR S N7 REE, #H
# 13 Ecosystem Operator 12 & o TFHfiE 1%,

e Slashed : ENDPFBEZIN, AT —7D—FE/-X
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REIRINSNTAREE, R T v > a1k, BEEa Y
ZIREIZRD . HOBRENRE 2%,

» Withdrawable : 2 v 72T L, X7—-20D
PRMBRHIFTRE L 72 5 T2 IREE, /2327 — 27 D%k
B0 FED N AKX DHRIICa Y 2
TNTV 2 HAMDHE T L 72IREE,

o Withdrawn : JRBUBEMRTET L, AT — 27 DFERH
Trust Declarant (23R H1 X 1172 RAICIREE,

TDESIT. ATFT—=2 D4 TV A VL, HWERLT
BN L CTIEEEDRAIZ, RNIETAICH L TIXEED
BN & HEHE AN DI &\ 5 T THHREZRBIERE b
7253, ZAUTKD, Zav AT LASMEICH L THEE
A7 A TENHIEAME  MEED KBS N 5,

4. REFEDBEAICKL S HFHRE

KRETTIE, RIFRTRET IR T —F VI BLUXR
Z v Y IHEDEBHRIA A =X 5% VCZa T R
T LIZEBA LGS IR I N2 RRICOVWTEL %,
ARBRIIHEITIEHE L THISREZR->TED, AT -7
DL EREREMD NHFE. HNF v AEHED
MR Y, EFXERFE K — ITFERIEHATRET
H5,

7= 21X, Trust Declarant S A7 — 27 2 FHIT 5 X 4 3
>, ISR Ic—iETHEEET 2 5 (AERE T
) o, FATRREEDS b T 7 > a B L TEATE
F2HR (P02 aVEETIL) REDBEZD
Nz, £/ AT7—7DIRESCERBEREZ TV v 7T
Oy 7Fc—Y ETREAT 2T, BVBEAEL R
AR TE 3, 2T v > 2 DRSO L DRET
b, FEENRT A= LTERT 2130, 7E A
f (Decentralized Autonomous Organization: DAO) [20]
DOREEFELH U THRPUTERT 2 Z 2 OJEETH 5,

FRBAEICH T IEEDREMN kRO A M7 —
L7 — 27 TlE. Trusted Issuer ¥ U TEBEXINS FTIC
EWEAHESTFREIRD LN, ZhDPFHEEEED
SABERE L T2 o Tz REFIETIX, RN AT —
FUNXoTHIIAD S TREFENREML 2R3
WTE 370, REFEID S HOHRBOFEESR
XA UTHEES 2 RIEEMEDH 5, ZHUT XD,
0y 5F—ILDERLI— R —RIZBWTH, BD
N— L2 Z OO —EDEEMEZHR T 2 A5
HTtx5,

ANFOZERIAR MOER FRZBERDHANF >R
WKBWTIE, SMEDOHFRE - B - BEHICRS2a A b
AN Y — ZADSHIE DIRIREZBHE T 2 ERH & o> TW
720 MEBETETIE. AT —F U 0BIUSRTvI U 7%
WU TBMEEABICA >y T4 T2 52522 T, &
P K B FECEGINREEEAREL L. BEN» O
B ERET DS TRE L 72 2, ZHUC X D, EHH AR D
B &b, & DRHEATRER AN T > REGETHARF T
ER

FRREIER ¢ OMFTRIER ARERE. BEFEOHREE
BN SA M IL—L T =2 T 2HDTIERAL,

T L AMSEINSGERTREREEZHEL TV, 22 X
. ERSIRECEIESEDRD 51 5 N7 Ve (i
HEEFAE, EFE A — FRYE) oW TiE, fEk@Eh.,
IR X o THHSIZERE X 417= Issuer <° Verifier
WZEBFET - AP L TWB, — . 4 XY FBGEE
RFVITA VDB TIFE Wo 2, —EDSHEIZNE
TH 5D DDENREHEEE TIERD S0 Ve Iioxt
LT AMRRIC LB RAT—F V72579 V7%
WRREINA v v T 4 TETFADEINCHERES 2 AlhE
HnH 2,

ZDXDIT, VC OMWESHBEIIIL L THRZEE &
BEFEZHFNTITB LT, TadAT7L2Ke LT
. BEEE A —o ) T 4 OWNAAREE 72 5, 2
L, vy 77Tk — R — It
LoD, HIEREEEELRDRNTNF > ZAKETDHE
iy HEL5 T3 eiliffans,

EHEEROSEE L EREORLE koL —2v7—
7Tl BEMEOHERIZH IR X 2588 LR A IR
SHAZLTED., HIEFRFPR LAy ZDRAL 1o
TWiz, SBREFETIE, FSNEIE O AT — 7 2R
LT EEY 55 328ETH 520, FRELEN
AN VIR I G, X512, ERMHBEED
SINZ I & 3B HRICERS Z T, B0 7EIb
TaYRATLDOBEEENEE %,

5. ¥EEm L SR ODIREIERE

AETIE, VC Za ¥ AT LIBT3 EFHEHED H
DFCER L. ERDPREBERIE 7L & e 72E
FAMATRER PR A Y LT, AT —F V7B XU
259N HEHD A vy T 4 TR RIRE L,
F 41X, Ethereum 72 ¥IZfRFE XN 3 PoS IR 5N 5 R
T=FVTERT VT OMEESEIC L DD, T
VAT LBMEDRBEN BT 2> CHRMICTEIT 2
Z YT, BEERE AT — YT 1 O Z X387~
BR7—FT77F v %=RLT,

COLAEERHEOIL IS AT AIEEL TV k
T, URD &S Rifm%E S ST 20808 H 5,

o FRRRENY XU LBEIROEFEMM L : Reporter 12 & %
WEDHIEOHFZEHE S DLE, Ao 2l
WDV ZAZ IR BREND D, Fhld, MEEH
B —EDRT— 7 2R THHAZEATEZ
T, MEOFEEEHMART 2EDEMNEE X 5,
¥ 7=, BRI < Reporter FTHMliHIEE b [T
RFTER e U TRETORMINH 5,

ERADZERMY EERIEDTER © Ecosystem Operator
MERET 25 R T v > 2R e W D FEHE DA B 72
FE T FREOSINE IR L CRENZEHH
TNTVWE L DEREHE, Ta X7 L2KDE
N ERIBR S BZOD D 5, SINEIHIEICH LT
TN bTn 3 | W0 BDEE RO /DI
. R T v ¥ aBITRHIE DRLERDET b ML T RE
THEIEDNEETH D, KIEETIE, Zhoonr
FREHREORNE 70y 75 = — % IPFS 7
EDDTEA ML =Y LIZAT 2 28T, XA
P BEAMOmZE D, o 0EEERaI 2
=54 TEDOHANF U A EBAREL 3,

51 Copyright © 2025 by
I\ The Institute of Electronics, Information and Communication Engineers and
va) ‘H:H' Information Processing Society of Japan All rights reserved.



FIT2025 (%5 24 EEWBFRM I+ —5 L)

o HHEAHRETICHBITAREMDIBIR: A5 v > > 270&  [16] Berlin Partner for Business and Technology. Idunion: All identity
BIBHRF LT 4 ZRES D, FRxDOEYE K power to the user. Accessed: 2025-06-08.
Eﬁ%%@ﬁﬁﬁﬁﬁﬁﬂﬁ(f H3, W'J Z LZE\ f@}iﬁlﬁﬁ% [17] International Organization for Standardization. Iso/iec 18013-5:2021

T 7=FFR (Challenged IKH&) T Trust Declarant 53 g.elrs‘zi“fﬂ‘ ide?tiﬁcaﬁ((m (Il)iso'cf‘ml:‘l iamf ri‘}’lin.g llicence ;g’g 5201;0
}i%ﬁgﬁm%%ﬂj"@ % 5 gﬁ%‘l“%\ X ‘3 v :\/ a2 2257"‘__;: E\OD 1le driving licence (m application. lechnical report, N .

3 ,eS X — FIH N F > 2T SN LS [18] Jaya Klara Brekke. Hacker-engineers and their economies: The po-
fil[#$ 7 X — X % DAO BA N F TEHRICEEE litical economy of decentralised networks and ‘ cryptoeconomics ~ .

ﬂﬁ'é 3% fﬁﬁki}i% A HN%, New Political Economy, 26(4):646-659, 2021.
SBIE. ThooimscntLTre &4 22 R5E  [19] Danny Ryan, Vitalik Buterin, and Justin Drake. Eip-2982: Serenity
SESZER 3 U 7= SRR EE A T\ IR - BT B phase 0. https://eips.ethereum.org/EIPS/eip-2982,

. s T 2020. Defines the slashing and staking mechanism in Ethereum 2.0.
SFEHEATRER AU X H = X L DT Z HIEL T . , o o
[20] Shuai Wang, Wenwen Ding, Juanjuan Li, Yong Yuan, Liwei Ouyang,

\
W< and Fei-Yue Wang. Decentralized autonomous organizations: Con-
. cept, model, and applications. IEEE Transactions on Computational
6. BEXHEK Social Systems, 6(5):870-878, 2019.

[1] Shigeya Suzuki. Decentralized identifiers (did) & verifiable creden-
tials (ve) OB, BEFEHREREFREE, 18(1):42-55, 2024,

[2] Carlo Mazzocca. A survey on decentralized identifiers and verifiable
credentials. arXiv preprint arXiv:2402.02455, 2024.

Brian Sletten Daniel Burnett Manu Sporny Ken Ebert Nate Otto,
Sunny Lee. Verifiable credentials use cases. https://www.w3.
org/TR/vc-use-cases/, 2021. W3C Working Group Note,
URL accessed on 2025-06-05.

Verifiable Credentials Working Group. Verifiable credentials data
model v2.0. W3c recommendation, World Wide Web Consortium
(W3C), 2025.

Regulation (eu) no 910/2014 of the european parliament and of the
council of 23 july 2014 on electronic identification and trust ser-
vices for electronic transactions in the internal market. https://
eur-lex.europa.eu/eli/reg/2014/910/07, 2014. Ac-
cessed: 2025-06-08.

[6] Pan-canadian trust framework (pctf) model final recommendation
v1.0. https://diacc.ca/wp-content/uploads/2020/
09/PCTF-Model-Final-Recommendation_V1.0.pdf,
2020. Accessed: 2025-06-08.

Trusted digital identity framework (tdif). https://www.
digitalidsystem.gov.au/sites/default/files/
2023-07/tdif_02_overview_~-_release_4.8_—_
finance_1.pdf, 2023. Accessed: 2025-06-08.

Ethereum Foundation. Slashing in proof-of-stake, 2024. Accessed:
2025-06-08.

[9] Sheng-Nan Li, Jiahua Xu, Paolo Tasca, and Claudio J Tessone.
Proof-of-stake cryptoeconomics design: A general framework of
modeling and evaluation. Available at SSRN 5072963, 2024.

[10] Strategy&. Digital identity: Opportunities and challenges. 2021.
Accessed: 2025-06-08.

[11] Md Sadek Ferdous, Farida Chowdhury, and Madini O Alassafi. In
search of self-sovereign identity leveraging blockchain technology.
IEEE access, 7:103059-103079, 2019.

[12] Walid Fdhila, Nicholas Stifter, Kristian Kostal, Cihan Saglam, and
Markus Sabadello. Methods for decentralized identities: Evalua-
tion and insights. In Business Process Management: Blockchain and
Robotic Process Automation Forum: BPM 2021 Blockchain and RPA
Forum, Rome, Italy, September 6—10, 2021, Proceedings 19, pages
119-135. Springer, 2021.

[13] Morteza Alizadeh, Karl Andersson, and Olov Schelén. Performance
analysis of verifiable data registry solutions for decentralized iden-
tifiers. In 2022 IEEE Asia-Pacific Conference on Computer Science
and Data Engineering (CSDE), pages 1-8. IEEE, 2022.

[14] Daniel Fett, Kristina Yasuda, and Brian Campbell. Selective dis-
closure for jwts (sd-jwt). Internet Engineering Task Force, Internet
Draft draft-ietf-oauth-selective-disclosure-jwt-05, 2023.

[15] Nikos Fotiou, Iakovos Pittaras, Spiros Chadoulos, Vasilios A Siris,
George C Polyzos, Nikolaos Ipiotis, and Stratos Keranidis. Authen-
tication, authorization, and selective disclosure for iot data sharing
using verifiable credentials and zero-knowledge proofs. In Interna-
tional Workshop on Emerging Technologies for Authorization and
Authentication, pages 88—101. Springer, 2022.

3

—

[4

=

[5

—_

[7

—

[8

—_

1 52 Copyright © 2025 by
AN The Institute of Electronics, Information and Communication Engineers and
=5 4 7 ‘H:H' Information Processing Society of Japan All rights reserved.



