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T Lfg0| Hefoix %S + Yo0Z Het Bt £52 PlafAls
222 & ASIAZ{L} B2 B T 0| 22l51A|7] HIEALICH
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SHCtH SAX Chrome& Auro Wallet2 MinaPortal2
zkAppite| 4S2H82 X|otH, 0|F & 0 X[LS AESIHEIE MINAE S30t7LE 415 & QUL

o Auro Wallet (Chrome, Firefox, iOS, & Android)

Clorio Wallet (Windows, MacOS, Linux, 22}21)

Ledger Mina Protocol X|Z} AtE 22 Ledger stEYA X|ZF EME & I51EL
MinaPortal, MetaMask Snap AtAM|st LI MinaPortal 27| E &5t}
Pallad (Chrome &' Brave AFO|= 1f)

BT AR RIE 95 OJLf HIEYITE HE MY A| 8 HI5H 2THEl= 1 MINAS| $4-22 &7t
[} 0] $R X HH 4 HHOIA X522 X2k

L C 2AXIE 2|5t X|Z (Wallet for Node Operators)

0/Lt CLIS MINAZ 22, £3, 2418 4 9= 7|52 HB8ict, 22{0t 0] Y2 0jLt = 2YXIoLS
95t 20|01, Ut ALBXIT} XIZHOR A8 3= 22 HASHK| BHELL KAEH I8 DlLt CLI SAE &5
stet.

L2 CHA| (Next Steps)

O|X| X|ZfS M5t WS HiUCHH, MINAE £4-4151= B3 Hi Q|2 XL,
Ledger 5t=5)10] X|Z} (Ledger Hardware Wallet)
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https://www.aurowallet.com/
https://clor.io/
https://www.ledger.com/coin/wallet/mina-protocol
https://docs.minaprotocol.com/using-mina/ledger-hardware-wallet
https://minaportal.xyz/
https://github.com/sotatek-dev/mina-snap/wiki
https://pallad.co/
https://docs.minaprotocol.com/node-operators/mina-cli-reference
https://docs.minaprotocol.com/using-mina/how-to-send-and-receive

Ledger= O|LIS Nano S % Nano X 5tE0] X|Zol| M X|2/SHCE SHE|0] ZX|of| OfLt of Z2(7H|0] M
S dx[sl Atz 2 Eitetl 0Lt S5HQI0 4528 4= QT

& 517 Ledger X[ZI2 AFEel zkApp EHH MOl A{Hot= 242 OFX] E7F55HCt

o zKApp EHHM M
7|2 LedgerLive X|Zt S& (CHAl MELIE| X|ZhE AFEE 5= US)

otz X|&lof w2t OjLt 42 Ledger Nano S &= Nano X0f| CHRE2EE 4 QUL

0Lt 4 MX| (Installing the Mina app)
A|ZFst7| ©of| OF2| AX|SHA| EUCHH Ledger LiveE CH2EE35|2E.
Ledger H[0{7} O|LIE X|5H= 2[4 HE QK| &HQl5tat,

Ledger &%IE Y& & SE siA[giC

Ledger Live0lA{ ManagerZ ¢1Ct.

RN 22|XF HI S ST

A FHEE0| M MinaS ZMSHCY.

Install HES Z2I8tC} ZX|0f| Processing... HIA|X[7F ZA|EICH
Ce2E7t 225 Ledger Liveod| Installed?t ZA|EICH,

QWPWNH

App catalog

Q mina

M o

E! 51=90] X2t B1E1 52| A3
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https://www.ledger.com/ledger-live

o WY L[ZY FPE BIEA] B25)2},
o LedgerZ Z/t &EZ RX[HEf.

2H| 3HZ (Troubleshooting)

EMHMM MHO| T Q2] Ha|E 0]9= 2o0I7p

DIL= 22 o552 AlR5ID 9lon] Ledgerks sig S1Atol Ch3t sl=2I0] 7148 XI2IaA| 97| w2
of, ol r o= Muet 1 CH2 |20} AZ0| o Q2 2 4 Qich 815 Ledger7+ | o538t x|9l5)
' C

Eelo] AH|0|E FM0| 2O|X| gH= 0| R= FAATF?
Nano X H0{0f| A "I’“I Moz Y2f|0|=st= F490] EAIZ[X] GF=Ct
|

|0
off A= AOoIC}. 1~2¢ &k 7|CHEICE E80] ZAIZ| =X 2elstet. 04Xs
HE| 22lst2t.

X7t LHI0|E =H| BHA|
| X

™,
HO|X| 4=CtH Ledger |

2 cH| (Next Steps)

=ofett. O|7(1| O|Ltel Ledger ¥S dXI3Ct Ledgers A3t DILIOA X|&5H= Ledger X|Zol 12

e Aurowallet.com
e Clor.io

Ledgero|| Cigt =20| 2357 Lt =20 UCHH O|Lt Z2EF C|ATE9| #ledger-hardware 2
off Zo15t2t.

MINA £215}7] (Receiving MINA)

MINAZE =I5t SLXOA DLt AFe| 17 =4S MSsHOF SiLt.

-

ChE2 el XM =48 2= ™ol
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https://www.aurowallet.com/
https://clor.io/
https://discord.com/channels/484437221055922177/733755408161833040
https://docs.minaprotocol.com/using-mina/install-a-wallet
https://www.aurowallet.com/

Mainnet + G Receive

Account 1 Undelegated

Scan to pay me
B62qpGsG4Z...mlaaw

0 MINA

Scan the QR code and transfer MINA to it
$0

Receive Staking

® Reminder

The Mina network charges a one-time account

creation fee of 1 MINA for spam prevention. It will
be automatically deducted from the first transaction BsquGSG4ZBGCYDbXAgygL‘4me
received, it is not charged by the wallet. Vw5|JXa5dBbfmr:lj\(l:VaVSdm1aaw24E

e Clorio Wallet — X|Zt2 910 MCtS EHEl| =A S EAFSHCY

o Ledger st=4l0 X|Zf — Auro WalletE Sali Ledger O|Lt A™ S 445t 7, 22 Auro X[
= =X E m=af

Pallad — X2} €11 ReceiveE st F Copy to clipboardE g2 FAE S|EICL £5HQR
AL FA|IEICH
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https://clor.io/
https://www.ledger.com/coin/wallet/mina-protocol
https://pallad.co/

MINA

P B62gk...QrS

Your address

Portfolio value Use Mina

$7..

+0.74 (24h)

Recent B62gkYalo06Mj6uTTjDQCob7FYZspuhkm4RRQh
gJg9j4koEBWISITQrS

Personal

Transactions See all >

Copy to clipboard

= O

L} Of 42 X BB £41 Heof A A5 22 A2t

Auro — X[Z2 @1 SendE Hgt & F2, 2 2425 USHD Nextet Confirme X2

£3517| (Sending MINA)

No. 5/ 42

B & Lo O/LF HERJ I = AT 44 Al ot 818 BifE[=1 MINAS| ++25 &8t

EH
=


https://www.aurowallet.com/

Mainnet G < Send

To Address Book
Account 1 Undelegated
B62qpGsG4Z..m1
Amount Balance: 0
O MINA
Max

$0

Memo(Optional)

Receive Staking

) Fee 0.0101
© Reminder
The Mina network charges a one-time account Slow Default Fast
creation fee of 1 MINA for spam prevention. It will
be automatically deducted from the first transaction
received, it is not charged by the wallet Advanced v
1 i=Ne) = st = AADE =
e Clorio Wallet — I”E 1 Send TXE ®stCt =4 K2, 2N =22 2S5t Preview

£ st = nonceE 23t ConfirmE +EL}.
e Ledger 5t=4)0f x|7={ — Auro WalletE S3lf Ledger O|Lt AEE Mgt 7, 212] Auro X[
53 BXIE L2at.

 Pallad — X[Z}& 1 SendE HlCh F42 5= 225t NextE +ELE X E H|ZRHSE &
=5t H|Sah ERAES 2felsttt
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https://clor.io/
https://www.ledger.com/coin/wallet/mina-protocol
https://pallad.co/

l? B62gk...QrS Mainnet Vv X

Advanced

Portfolio value Use Mina f f 18.96

$7.50

+0.74 (24h)

Amount

Transaction fee: 0.01 MINA

Recent

Transactions See all >

BHT: OJLI 212 SEAQIOIN EHHYNZ BY Hh= SN EHTM 2422 ZEfHOL S f
H20| NIZ2 A +4EE NS OE HMEICE S HE ST AHHZS 7/BHO2 5t Hoh 42
HZLIE[7} BHE Gas Station HAOIEO)A E2IE + 2Irt

=S|l EMMT0|M ERHXEM 5101517] (Viewing your transaction on a blockchain
explorer)

HARLIEIOM 2dste S=X

| I - |

1=

7l

M

S5 Xphlo] ERHTMS SHolst 4 Lt

e MinaScan
e Minataur
e MinaSearch (Granola 0/ 742t =)
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https://fees.mina.tools/
https://minascan.io/mainnet/home
https://minataur.net/
https://minasearch.dev/

MINA EXPLORER

#& Home / Dashboard ~ Stats M Status
Search for public key, payment id, tx hash, block height or block state hash Q
192289 ﬂm 200 « @ 722,885,695 — $0.63

e 3 S
Latest Blocks C Live reloading
Height Date Block Producer Coinbase Transactions SNARKs slot State Hash
* 192289 4minutes ago B62qopHVEnGCsQ.. XnThbas 1440.000000000 (] (5] | 5170 | 3NLJULpwxvSnW88._.. DUbJBB
© 192288 8minutes ago 862qs2P91Ujdhng..nzqfG6 720.000000000 (4] (1) Ea 3NL3HsqnEZfcbYh.. The2ZS
© 192287 11 minutes ago B62qqkTmZGQS181.. XGsnDz 720.000000000 [ 6] [0 ] [ ses | 3NKhnyMSmRefNiw...cT2Wk2
© 192286 17 minutes ago B62q/CuPisQILW7..{1YnaG 1440.000000000 (2] (0] 5166 | 3NKX2H3Q6ZMWBGI...cxqqVq
® 192285 20 minutes ago B62qpgeduMqaVV5.. pvLPAN 1440.000000000 [ 0] [0} [ s10s | 3NKqm2eyHvxkgDj...SQzrTd
© 192284 26 minutes ago 862qqV16985744G...3Rqq2x 720000000000 (6] 0 [ 5163 | 3NK3aTnXVyqCPAC.. Hufzwh
© 192283 29 minutes ago B62gnVMHIGPVRN. KzRn6d 720.000000000 [ 2: ] (0] 5162 | 3NLjxqUAUdAWSSU... brgaP1
© 192282 35 minutes ago B62QIZI62RKS52P...s7TSM6 720.000000000 [ 7] [0} [ 5160 | 3NKiZJMMVADDFZ... 200217
© 192281 41 minutes ago B620jCuPisQILW7...j1YnaG 1440.000000000 o o Ea 3NLFSVS3HZI3:55... KZRXd
® 192280 44 minutes ago B62qnLDRyNfpb6S.. 4FVXP2 720.000000000 (0] @ [ 157 | 3NLhz824KkZ4qBa.. KHE3sb
© 192279 an hour ago B62qim7EVe62u3vr..sggDxf 720.000000000 [ 5] [0 ] 5156 | 3NLjbmSfcNeJriu...iZEKDJ
©192278 an hour ago B862GpgeduMqdVvs...pvLPAN 1440,000000000 [+ ] 0 5155 | 3NLX6jm6ERFYPYV...LBXVST

2125}7| (How to Delegate)
MINAE @5t AH|0|Z Habg 2= 2 S AOtEXL,

Aol LEE A 2Ysh= A, ASAHES YA 0IAH MINAS ?|Yst0] AH[0|H 24 7t

fujo

A
T

AI™ Z=H| (Prerequisites)

A, Ai=0] A OIL K22 X=X 2felstet,
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https://www.aurowallet.com/

Mainnet + (G} < Staking < Block Producers <

Staking
®© Epoch Info Q Block Producer
Account1 Undelegated
B62qpGsGAZ...m1aaw24ENC ) - AURO(Supercharged) >
39
. AURO(Supercharged) Memo(Optional)
1.9899MINA 4770 | 1 67 % ’ KD [
$118 - § ke 16,004,468.96 8272
044:22n:30m
Send Receive Staking Tata pa ~ —— —
. ow efault ast
ke 1,270,150.29 ers 6
HISTORY Cc You have not yet delegated Advanced ¥
= B62pGsG...8aw24ENC +0 . ‘ . vipnamai
— M 1
ke 78,661.50 1
!
5 B629qcuE..QqGcAPF -2
Guid : BugMina

n B62gnhja...Fkvb2eHK +5

Go to staking

-

Clorio Wallet — X|2{2 €1 Staking HubE it F| AE XIS MEdstD &HQIstt, ERL
220t A5 E(passphrase) & 7121 7|18 I2siCt

B62qq5QHrttCw1neHTsz94KuWSuhAjfQ53rqAXewzf6BHqxLex6252V (f
Not available 0.000 BTC 0.000 USDT

Stake Mina and earn interest

e your Mina, you delegate your stake to a validator who will be in charge of s g the network. Your funds will not
et, neither will be locked. When producing blocks, a validator generates an which then is usually shared with

Delegates
Validator . Staked
Carbonara - WeStake.club # 4,726,633 Mina

Validator e Staked
“* MinaExplorer 33,856,707 Mina

Validator Fee Staked
o Figment 32,855,577 Mina

Validator Staked
" InfStones 18,901,249 Mina

ﬂ 'AIIL‘J;?"()V(Supercharged) 7 88315697 Mina
Ledger StE9IM X|Zf — Auro WalletE &5l Ledger 0Lt AE S Mdgt 7, ®/12] Auro A&
o|A MINA AH[0|Z HEXIE Eat,
Pallad — X|Z2 €1 2F &Ete| Menu H
StakeE =5t AEXIL| 371 7|1€ 20{E7

2 of
5 HILHSS UG 5 HEH EAMMS FHol

FSICt AtO| =8t 070l M StakingS AEASHCY,
nd a validatorE ArEstCt. NextE Eistd X|

E EH
[— =]
1L} Fin

rol' —l— "_llo

.
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https://clor.io/
https://www.ledger.com/coin/wallet/mina-protocol
https://pallad.co/

862qk..QrS ainnet €

Staking Select a validator

Enjoy seamless staking and start earning Find a validator
rewards.

Block rewards

0

Last reward

Dashboard
Activity
Staking
Address Book
Settings

AT OJLpS} 2+ SEHQIOIN EHYNES FAE 1) S BHEA EHTY £222 TIH0}

EC =27

SIC} CHEEO| X|ZIE AHE £+~ F E XfZ O Z HASICE Sl | EQYT HEf2FS 7|HHO 2 5F Aot

Lo T

S 25 FHELIE[ZF BH= Gas Station 2IAFO[E0fjA BFolgt £~ QICt

zkApp AHE517| (How to Use a zkApp)

YX|A ADE HEME (zero-knowledge smart contract)2t 45 2HE5t= WS 2ot AL,

i S22t 7kApp S| FCl A Y 24702 HEHEO] 2IC 0] FIBHS Bjel 21 32]o]
= 0% Fxt SHIE ofF O/t

Al ZH| (Prerequisites)

1. zkAppzr S8he|= O|Lt X|2hS R[S,
2. EEiiiMN 22 2 X2 £ JUEE X120 MINAZ} QJ=X] &0l

rol

it

h

EH11: OJLF AHFLIE[= CFFst XIzts HZEX(EL $7H zkApp &S &&E X|26t= X[Z2
Chrome& Auro Wallet 20/}

A2 4 (Ipstructions)

1. ¥ E2tRX0|M zkAppS WESICE 0l mycoolzkapp. com

2. QEE Ao = zZkAppat A4S ARSI o2 S0 Ao S2IUS L=HsH7LE LIO|IE Y= st=
SO &S st

3. I HES SElc EHMMZS O|LI HEQITE EESHCE

4. BEIRA 2 XYM EHRMME SIS}

5. 2t2! 0Lt HIEQI3V EMMME XM2(stH, ES0| &M zkApp2l 2H|Q! Aef7t LH|0|EE
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https://fees.mina.tools/
https://docs.minaprotocol.com/using-mina/install-a-wallet
https://www.aurowallet.com/

Ct.

zkApp E2iZiM 501517| (Check the zkApp transaction)

zKApp EUHM0| S M2 X2 ==X 2fQlst2H, X|Zof| AR = ERHHMA SIA|S 225}

ZE Et
=1 = O

fujn
T

A47[0fl A &HQIBHCY,

0|L} =2 E & (Mina Protocol)

27} (Introduction)

O
i

= N =8
2>
4> 3L oo 7
>
Y

ot

0l Ol
Pal
N
nr
2
Il
El
[m
i
12
R
o
[
m
N
b
ital
[l
<
H >

0|L} Z2EE Y EQ|3 (The Mina Protocol)

OlLt =2 EZ0fl= Ml 7HX| 370 HIER 27} RUCEH:
1. mainnet — Y HEY=

2. devnet — HQIlot SUSH AT ELO HHE S 7|HICZ SHE|AE HER3
3. berkeley — MZ2 7|50| AlgEl= /W2 HERA

FO|

L—

il
fol

J
il

2 UCt:

CH=2 GraphQL 22|12 A8st HIER A2 AEXt

query MyQuery {
networkID

O] MO ME DILt ZREZO| 2t YA 5 LYSIT

o X259 (Proof Of Stake)

e E209| 1M (What's in a Block)

o =5 MMX} (Block Producers)

» SNARK ZI21Xt (SNARK Workers),

o A7H MEH (Scan State)

o Efel2t AN (Time-Locked Accounts)

o ZX M& (Sending a Payment)

o ZH|O| MolF7| (Lifecycle of a Payment)

L. E 2UX} (Node Operators)
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https://docs.minaprotocol.com/mina-protocol/proof-of-stake
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block
https://docs.minaprotocol.com/mina-protocol/block-producers
https://docs.minaprotocol.com/mina-protocol/snark-workers
https://docs.minaprotocol.com/mina-protocol/scan-state
https://docs.minaprotocol.com/mina-protocol/time-locked-accounts
https://docs.minaprotocol.com/mina-protocol/sending-a-payment
https://docs.minaprotocol.com/mina-protocol/lifecycle-of-a-payment

L C 29XE= 0|L HERXZ A 0|

Lt =5 A3
O|L} L E= HEY S LHO|AM M2 CHE o

L E I|2X} (Node Developers)

{2l & 2UXL (Exchange Operators)

HeflA 2AXH= O|LE HEL{30] AZAst D MINA E20] Cist H2 S MSots Hits dEsHot.

X259 (Proof of Stake)

OjLtof] 7181l X|[25H(Proof of Stake) 9| H7{L|E2 Ouroboros Praos T2 E=9| 5_.7& HEo
2, 0|Lte| ZtEst SE=EH(Ql F120f| A b2t - EQICE 0] 2AM= Ouroboros X 2&5H0| 2t&5H= B
Alof| CHet 7HR E NS5t O|Ltof| ME8E HA™ T I} Atk XHM|5| CHELCE Ouroboros Z2EZ2
M| 4H2 O 22 =22 &sle}) 22 ==, Praos =+.

—_

|

Praos, Genesis, 12|11 O|L}0f| CHSt £t (A note on Praos, Genesis, and Mina)

dAMo= O|Lte] Ouroboros 71812 Praose| Sf&TO|Ct J2{Lf PraosE &&st MER =&
Ouroboros Genesis’t ZXtC} 0] &2 71 L3 (long fork) 340 Chst FA4HE S s AsHA|TH =
Z0|M HHE HA o2 = 7HEst SEX|Q T2ESOAM e 4~ QIC o]0 a2t 0jL= 71 X3 SAS

=
=
YX[5t7] flet Mz2 HZet PES UMDY,

PraosO| L&t 3£7} AFst (Additions to Praos)

0l|= 2% =|X 3} (Epoch Ledger Optimization)

OulroborosOﬂHi L EJt VRF "HIIE 435t Sl

o| VRF £80tC =2 E50| YA Nt} =XE BEret 2~ 17| iE0|Ct ES0| oy =0
EHotA MeH= A =SS 5—.*0_'5#315‘&, VRF =0| MIetxte| X2 H|20f w2t Y E AR L ZH0FoF

| 9[3H 01 ollZ| Alxt AEoll Rzt BEs|o} st O]
C

Ouroboros@t O|Lte| X10|= &2 £XH(block winners) & &H10]| QICt. OuroborosdiMe= 2t = E

7t 252 #AE I MoK X2 ES2 &lS3e=X| &HQlsof 5t =F S7H7(2| THHS EH X3

sf{of gtCt, BHH OJLto M= VRE H7te| M&M S SNARK Lo SHstEZ, CH2 === SNARK 45
X

toz S=0| et SAtof 2l Mt=ASS 2l &~ AL MA7F 2H 0|2 SHSIE =, A4t Xt
al

|0
sl
=.°'—_'

AMof|A| IKE A™e| AE 7IZ(account record) & HE 20 M&stH S&5tCt £ Ouroboros
£ |54 (finality)0| & 0| = o|Liof| =E2&s B&stEZ ) NotkH= O YEE (5 & 0|50 2t 24X
5ff H2HHO|E{Z &Y £ QICE 0| ME = SNARKE MEE|0f CH28 ZYsICE: 1) MZ2E 27470l Cht
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https://docs.minaprotocol.com/node-operators
https://docs.minaprotocol.com/node-developers
https://docs.minaprotocol.com/exchange-operators/faq
https://iohk.io/en/research/library/#XJ6MHFXX
https://eprint.iacr.org/2016/889.pdf
https://eprint.iacr.org/2017/573.pdf
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ol ol Z HES| FEE SY). 0l= 0{T3] Mt

f
FX[alof $tCt= EXMIE 2t 5| aff ZstHK|= oK g
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[}

A
or
0x O

Mo -4 mpo St ™

o ZZEZ MEY (Protocol state)

o Z2ZEF ME| X (Protocol state proof)

o AE|O|F A XI0| (Staged ledger diff)

o ZIE} HO| X9l Y (Delta transition chain proof)
o X Z2EZE B

o HMOtel Z2REZ HH

LEOHO=RE SES 45, 2K 0|2 A4S = 7[& JEiof| HEstal L Eo| HO| ZHE|0
(transition frontier)oi| &7ttt fo| FA0f et S FH|Q1e| Z0[7t S7I5HH, = E= XX E
(best tip)2 YUHI0|ESt ZHE|0{2] RES 0|FA|A T0| ZHE[0{0f] SkS7H2| E5TF RXISHCY.

El O/LtojA EZ2 “FO[(transition)” 2f &2/0{Cf
I/ Z2E] £41E HolE= 92 Xl0f(external transition) 2f 220, ZZ oA HE =0 XHEE X
0l= L= X0/(internal transition) 2F EELC}

z 2 EE MElf (Protocol State)

T2EE A= 0| Z2EE Ml s{Alet 1 E2(body)22 AL, EE2 2S£

ot
gl

Cf:

o MUIA|A AtEH SHA] (Genesis state hash)
o =252l AElf (Blockchain state)

o $to| AEl (Consensus state)

o 5o A4 (Consensus constants)

2t 52 0| 259 I2EZ JHf sAIE ZefstH, 0|2 Sdll 2550] AZE[0 HE 27tset Mels
SJeith Z2EE M SilAl= O JEfR 222| SiAIS Z2&I5t0] AlMEN, 2f S59| NR AEXZ &
gttt

H|| A A Ml S§A] (Genesis State Hash)

HUA|A B SHA|= MUAA Z2EZ AEHO| Chet Z=EF AEH SI{A[O[C,

EEx| 2l AElf (Blockchain State)
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https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#protocol-state
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#protocol-state-proof
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#staged-ledger-diff
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#delta-transition-chain-proof
https://minaprotocol.com/blog/what-is-ouroboros-samasika
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#genesis-state-hash
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#blockchain-state
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#consensus-state
https://docs.minaprotocol.com/mina-protocol/whats-in-a-block#consensus-constants

S2H|0l AFfs CFS Q452 TAEICE

o AH|O|Z A7 SHA| (Staged ledger hash)
o HUIA|A 2IE SHA| (Genesis ledger hash)
o P& 3Y YA| (Ledger proof statement)
o EIJABHI (Timestamp)

o 2= &X (Body reference)

1% = 9| (Ledger Proof Statement)

NG
o

rio

H YN = CFS LASE FAEICH

Ol

o SNARKE! A%t siA| (Snarked ledger hash)

o MYHE U (Signed amount)

o HZ F0I JQIH|0|A AEH (Pending coinbase stack)
o 47 XIHE (Fee excess)

e SOK CIO|H|AE (Sok digest)

o ZZ AEf (Local state)

gto| AEll (Consensus State)

sto| MEHfE=CHS QAER FAEICE:

o =52l 20| (Blockchain length)

e 0% 7}2E (Epoch count)

o A 2IE @ UL (Min window density)

o ME =2 UL (Sub window density)

e OX|2f VRF £3 (Last VRF output)

o & &5t2 (Total currency)

o SIXj 22Y &% (Current global slot)

o HUA|A O|F 22 &% (Global slot since genesis)
o AH|0|Z 0f|Z H|0|E (Staking epoch data)

e C}3 0= O|0|H (Next epoch data)

o SYUANIEQIE 2T L =4 =X 045 (Has ancestor in same checkpoint window)

o« =2 AH|0|3 &£t (Block stake winner)

o £ MMX} (Block creator)

o FQIH|O|A £=AIX} (Coinbase receiver)

o TQIH|O|A +I{XFX| 02 (Supercharge coinbase)

gto| A4 (Consensus Constants)

e delta
e slots_ per_sub_window
e slots_per_ window
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e sub_windows_ per_window

» slots_per_epoch

¢ grace period slots

 grace period end

» checkpoint window slots per year
e checkpoint window size in slots
e block window duration ms

e slot duration ms

e epoch duration

e delta duration

e genesis state timestamp

T2 EE MEl ZY (Protocol State Proof)

it
| E2iAMO|| Chs SNARK XHAXI7t A4St SNARK 5Y 52
o HF Il AQIH|0|A (Pending coinbase)

AHOJY HE2 EdME 2|, 220|412 2|10 SNARK SHO| OrA HEE[X| 52 == ZH| LY
= Z8f5h= tH7| A1 CIO|E{H|0| AR 2 &= AT AH|0|H BIE2 A LEI(RE)2 SNARK SEO| §f
= EAMMS 95t BN F2 Y0, 0l= A7 &l (Scan State)2f £8ICH

SEl Ho| X2l S (Delta Transition Chain Proof)

HERZ o] Mz ddEl S5 Hufed o], 2|8t HESH I JEfE sl &g HIERIR X[2H0] 5
EzICt ZEFHO| M SH2 =50/ 318 =X A2t Lol 4YE=ANSS ST

oAl £ (Example Block)

"external_transition": {
"protocol_state": {
"previous_state_hash":
"3NLKJILNbD7 rBAbGdjZz3tfNBPYXxUJJaLmwCP9jMKR65KSz4RKV6b",
"body": {
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https://docs.minaprotocol.com/mina-protocol/block-producers
https://docs.minaprotocol.com/mina-protocol/snark-workers
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"genesis_state_hash":
"3NLxYrjb7zmHdoFgBrubCN81ijM8v7eT8kvLiPLc9DHt3M8XrDDEG",
"blockchain_state": {
"staged_ledger_hash": {
"non_snark": {
"ledger_hash":
"7xV4SS44wHUVrGEucCsfxLisZyUC5Qdds iokGH3kz5xm2hJwz25",
"aux_hash":
"UmosftM82dH5xzqdckXgA1lJoAvI5tLxch2wsty4sXmiEPKnPTPq",
"pending_coinbase_aux":
"WLo8mDN60BUTSYBkFCy7Fky7Na5fN4R60Gq4HMT3YoHCAj4cwY"
H
"pending_coinbase_hash":
"2mze7 iXKwA9JAqVDC1IMVvgWfIDgvbgSexKtuShdkggMfv1tjATQQ"
o
"ledger_proof_statement": {
"connecting_ledger_right":
"jwbhUympj iAFLP17w3Cg9GEeNCfACEpPxrTp45XZt3BDA5UNV8S",
"sok_digest": null,
"target": {
"local_state": {
"full_transaction_commitment":
""0x0000000000000000000000000000000000000000000000000000000000000000" ,
"call_stack":
""0x0000000000000000000000000000000000000000000000000000000000000000" ,
"token_id":
"wSHV2549X9jFsLjQo8r1BsMLH2ZRKsZx6EJd1lsbozGPieEC4]f",
"excess": {
"sgn": [
"Pos"
1,
"magnitude": "Q"
I
"success": true,
"stack_frame":
"0x0641662E94D68EC970DOAFC059D02729BBF4A2CD88C548CCDIFB1E26E570C66C",
"will_succeed": true,
"account_update_index": "@",
"supply_increase": {
"sgn": [
"Pos"
1,
"magnitude": "Q"
I
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"ledger":
"jwbbz2wudIN6itRUHZ5yp03267stk4UgzkiuWwtAMPRZ0o9g4Udyd",

"failure_status_tb1": [1,

"transaction_commitment":
"0x0000000000000000000000000000000000000000000000000000000000000000""

I
"pending_coinbase_stack": {
"state": {
"init":
"4Yx5U3t3EYQycZ91yj4478bHkLwGkhDHNnPbCY9TxgUk69SQityej",
"curr':
"4Yx5U3t3EYQycZ91yj4478bHkLWGKhDHNnPbCY9TxgUk69SQityej"
o
"data":
"4QNrZFBTDQCPfEZqgBZsaPYx8qdaNFv1lnebUyCUsQwW9QUJqyuD3un"
b

"first_pass_ledger":
"jwbhUympj iAFLP17w3Cg9GEeNCfACEpPxrTp45XZt3BDA5UNV8S",
""second_pass_ledger":
"jwbhUympj iAFLP17w3Cg9GEeNCfACEpPxrTp45XZt3BDA5UNV8S"
H
"fee_excess": [
{
"token":
"wSHV2S49X9jFsLjQo8r1BsMLH2ZRKsZx6EJd1sbozGPieEC4]f",
"amount": {
"sgn": [
"Pos"
1,
"magnitude": "Q"
¥
H
{
"amount": {
"sgn": [
"Pos"
1,
"magnitude": "Q"
H
"token":
"wSHV2S49X9jFsLjQo8r1BsMLH2ZRKsZx6EJd1sbozGPieEC4]f"
¥
1,

"source": {
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""'second_pass_ledger":
"jwbhUympj iAFLP17w3Cg9GEeNCTACEpPxrTp45XZt3BDA5UNV8S",
"local_state": {
"account_update_index": "@",
"supply_increase": {
"sgn": [
"Pos"
1,
"magnitude": "Q"
H
"stack_frame":
"Ox0641662E94D68EC970DOAFC059D02729BBF4A2CD88C548CCDIFB1E26E570C66C",
"ledger":
"jwbbz2wud1N6itRUHZ5yp03267stk4UgzkiuWtAMPRZ0o9g4Udyd",
"transaction_commitment":
"0x0000000000000000000000000000000000000000000000000000000000000000"",
"token_id":
"wSHV2549X9jFsLjQo8r1BsMLH2ZRKsZx6EJd1lsbozGPieEC4]f",
"excess": {
"sgn": [
"Pos"
1,
"magnitude": "0Q"
o
"call_stack":
"0x0000000000000000000000000000000000000000000000000000000000000000" ,
"will_succeed": true,
"full_transaction_commitment":
"Ox0000000000000000000000000000000000000000000000000000000000000000"",
"failure_status_tbl": [1,
"success": true
H
"first_pass_ledger":
"jwbhUympj iAFLP17w3Cg9GEeNCfACEpPxrTp45XZt3BDA5UNV8S",
"pending_coinbase_stack": {
"data":
"4QNrZFBTDQCPfEZqgBZsaPYx8qdaNFvlnebUyCUsQw9QUJqyuD3un",
"state": {
"curr':
"4Yx5U3t3EYQycZ91yj4478bHkLwGkhDHNPbCY9TxgUk69SQityej",
"init":
"4Yx5U3t3EYQycZ91yj4478bHkLwGkhDHNPbCY9TxgUk69SQityej"
b
b
H
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"supply_increase": {
"sgn": [
"Pos"
1,
"magnitude": "0"
H
"connecting_ledger_left":
"jwbhUympj iAFLP17w3Cg9GEeNCfACEpPxrTp45XZt3BDA5UNV8S"
8
"body_reference":
"b94b2580caB80127c9655289579a0d71df0b7604dfa7¢c404e6¢c309cccf7730d2f",
"snarked_ledger_hash":
"1x9171AbMApHNG1guAcKct1E6nyUFweA7M4ZPCjBZpgNNrE21INj",
"genesis_ledger_hash":
"jxX6VI84HaafrKozFRA4qjnni4aPXgXC2H5vQLKS ryNpKTXuz1R",
"snarked_next_available_token": "2",
"timestamp": "1611691710000"
F
""consensus_state": {
"blockchain_length": '"3852",
"epoch_count": "1",
"min_window_density": "1",
"sub_window_densities": [
n3m
nyn
n3m
nyn
ngn
nom
nyn
nom
nom
ngn
ng
1,
"last_vrf_output":
"g_1lvrXSXLhvnle4AplEy5e8yh3PFMITOvZyhZL1TBAA=",
"total_currency": "167255800000001000",
"curr_global_slot": {
"slot_number": "12978",
"slots_per_epoch": "7140"
o
"global_slot_since_genesis": '"12978",
"staking_epoch_data": {
"ledger": {
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"hash":
"jxX6VI84HaafrKozFRA4qjnni4aPXqXC2H5vQLKS ryNpKTXuz1R",
"total_currency": "165950000000001000"
b
"seed":
"2vb1Mjvydod6sEwn7gpbejKCfRqugMgyG3MHXXRKcAkwQLRs9fj8",
"start_checkpoint":
"3NK2tkzqqK5spR2sZ7tujjqPksL45M3UUrcA4WhCkeiPtnugyE2x",
"lock_checkpoint":
"3NK5G8Xgn1Prh3XoTyZ2tgqntJC6X2nVwruv5mEJCL3GaTk7jKUNo",
"epoch_length": "1769"

o
"next_epoch_data": {
"ledger": {
"hash":

"Ix7XXjRTJIj2mGXmiHQmpm6ZgTxz1l4udpugyFtw4DefIFpie7apN",
"total_currency": "166537000000001000"
I
"seed":
"2vavBR2GTIWvWKkpC7yGIQFnts18nHaFjdVEr84r1Y9DQXvnJRhmd",
"start_checkpoint":
"3NLdAgxtBRYxYbCWMXxGu6j1hGD rpQwGkBDF9QvGxmtpziXQDADuU",
"lock_checkpoint":
"3NL4Eis1pS1lyrPdfCb1iJcpCCYsHuXY3ZgEzHojPnFWfMK9gKmhzh",
"epoch_length": "2084"
+
""has_ancestor_in_same_checkpoint_window": true,
"block_stake_winner":
"B62qpBrUYW8SHcKTFWLbHKD7d3FqYFvGRBaWRLQCgs r3V9pwsPSd7Ms",
"block _creator":
"B62qpBrUYW8SHcKTFWLbHKD7d3FqYFvGRBaWRLQCgs r3V9pwsPSd7Ms",
""coinbase_receiver":
"B62qpBrUYW8SHcKTFWLbHKD7d3FqYFvGRBaWRLQCgs r3V9pwsPSd7Ms",
"supercharge_coinbase": true

o
"constants": {
"k'": "290",
"slots_per_epoch": "7140",
"slots_per_sub_window": "7",
"delta": "o",
"genesis_state_timestamp": "1609355670000"
b
}
o
"protocol_state_proof": "<opaque>",
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"staged_ledger_diff": '"<opaque>",

"delta_transition_chain_proof": "<opaque>",
"current_protocol_version": "1.1.0",
"proposed_protocol_version": "<None>"

-

oLt S5 ddXte] 9e2 gto|(consensus)E 285t S54Q12| Hots MS35h= A0[Ch £
dExtE HIERAIO|M HutEl 2|4 ERMMD} X|Qlo| Hxf eV REgls SHSH= 2SN SHE Z
ot M22 252 dde MYol /Tt

AH|O|HE A}

O -

rlo

—

EO{RL 2012 H3to| @lon], 22 AN &5
o ztoig|x| ofoni 2244)(slash)o| CHAO| E|X| of=C,

AHO|ZE Azt €t SEAQ SES dst= thvtz, A Mel(canonical chain)ofl Z2&E =5
2 DOIH|O| ALt ERMMM 25 0| WEZ Habs Bh=Cf. T, Hst E2iMME SNARK HelS Ash=
o X2E s=+=2= Ml

S5S 83Xz ddst| flaiMe 25 XU e 2EX21| JEiE ER/3M0F Sttt Lot X% AlZt
Lol SZA2] SNARKS dde = U= S8 ALt A, M el 252 HIESRIR gfef mfeto|Eof A

5 MMX MH (Select a Block Producer)

Zt SRO|IM EE2 WM £ U= 7|8l BB 7ts6t e 8t(VRF, Verifiable Random
Function)oll 2/3l) ZEIC}, 0] B4 2D SAfSHH TEBICH 2t 22 MARHE 7 SR0HCHSYx o
2 VRFE Aa5i0], £213/0| KHAl2] AE|0|2 IS0 w2} HaiE QZteCt 28 o2 2R0|M 22

°

=
Rl

Mg A2 t7| 3 (short-range fork)7+ Z4stet, ojm he| 7=lof what 74a 71 X|elo] A

17 o re
Mo o ro w

o [0

= 8 olF - 29| 0pX|2 20| SNARKE #&E 7|22 ZFEIC] M2t MEZ &
S3UALE 2 AB|0|F = HAE|7|7EX] X|10] ATt O S S0 247 0f|Z0] 100(2tH, AH|0|H 22=
8uim of|Z2| 0iX[2f EE2| SNARKE #Es 7|&e= 2FErt

VRFQ| £38 2 10|M &9l5t2{H Checking VRF evaluations &=2 30tEM™ =ICt,

£E& MM (Generating a Block)
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MI21o| ChE HEHE ettt

O O

o AY & (account ledger)at A7H MEH(OFE] SHE(X| 42 EHMME F)E LSt AH|

0| gixto| diffs BHeCh,
o 0| diffZ 7|E AH(0|% RT| HEH MZ2 AEHS Mt
. MZ2 MeEjTt REES St 22 ZHS MAGITE
o 0| SNARKE O|X ZREZ Al SHE 5 HSsHCt
o UEI3 3ol TRtolE{ol N HolE 518 UIEYZ XY Lo 220| MNEIUSS FsHs Wt A

O] M2l ZH(delta transition chain proof)S HAstCt.

Mz B8E SEE 2Z0| HE3t1 7|E 0| ZHE|0{of FIFSHTt.

o MMEI SE2 LO0H E2EIHAE(LIR ™0| SF, external transition)stCt.

x| &2 212l (Stake Delegation)

QU= K22 E2E 4 glon, N EX| e AFSZ X|2E CHA| #/(re-delegation) &2 24 ¢
U Al =~ UACE

SNARK ZHixt (SNARK Workers)

e Z2EZ2 5o £ & RAX AF(H|: A=A AEA =5 ddAh)nt
= & 9 252! SNARK ZUXH(SNARK Workers) 7t ULt

g

ASER|2E, DL

MOl SNARK SHE Y4(snarking)st= &2 EHEsta2 ) 0
Ol 24X0|Ct. 0| S2 E2HAMO| SNARK ZHES MAMsto2Mq O|Lt 2

O M0l M= SNARK 24Xt 2ot 0|7, AHA QIMEIE 25, 12|10 SNARK 22| 2 MIF At

&1 0] 2A0jA = zk-SNARK 2/ OIZ% 52 CFHEX] %=L SNARK S| Z2/2 X[AIE HaE= Of
LIXIEE 7|2 222 28 &2 OfaffstH ==0] #ICL AfA|5] 211 &0 What are zk-
SNARKS? 2242 & 152}

SNARK Zteix}7t 225t 0| F (Why SNARK Workers?)
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£S5 SNARK 3YHS0| M2 S2XN0|DE HHEMS 28T 4 UChs B2, 5L 0] Zof ZofE 4=

=2 2olsict. &) 24HE 21 0] 57t glo| 2YE =~ UCH 0{2 2| ¢Ibt Xt S 7HEl =71t SNARK %

UXIZ E0fal, SNARKZ HLst EHMMS BHatetil ALt XIS HEE 4= UL S22, I52 2 o7t
£ ALBIEY|0|A(snarketplace) 2t £2/= AIZH0|A EAEBE=CY,
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ALPIEY|0|A (The Snarketplace)
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TZEZ2 SNARKS| 7+ &Hof| 20151X| 2220{, SNARK X7t SNARKE Mosie Z2EZ 5

.I
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JYCHH off E2 MMX7F SNARKES 7UsHOF 877t obM M0l O|Lt 2ER|ele| MEf7t R8st
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ALPZIZ|0|A(snarketplace)= 29 ZF0| 7|2 MElof M2} SHoZ #HS 0|2 2 Ao R o
I EICE ZF SNARK 22 M2 CHE ERAMO| HEE|X|2H 2 2HE0l|lA 28 SNARK 22 72| 83
ol #E(commodity) O = £ 4= ULt &, o{T SNARK 2 AX7L 2 S s Zot=2 SYsICt
£ o[0|C}, Cteh) 2 7EX| 0| E$ Xt0[7} Qle O 2 Tt MY HMeto|| Chst F2|AElZ Defst= 20| ECt
o AZ 7HH0| X2tH, 2HQH|E Zerig mf £~2]0| H= 8 X 0|5H0fl: X x 0.9) 7I42= SNARK
xtelg miofats Z40| EAFY 4 QIc
o =5 YHXt= 22 SNARK 2IHAZ22E O B2 22| SNARK 2 S oig {210 Lt 21 0]
F= 250 Z&6l0F st +=F &&(fee transfer) ERAMO| otLIPH 2 Q3817 | W{EO0|Ct
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https://en.wikipedia.org/wiki/Binary_tree
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https://docs.minaprotocol.com/mina-protocol/block-producers
https://docs.minaprotocol.com/mina-protocol/scan-state#scan-state-constants
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Elel2t 0]3517| (Understanding Time-Locks)

Eflet2 O EEE2 AYEICE: initial_minimum_balance, cliff AlZh
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https://docs.minaprotocol.com/graphql-api

AFol| ErY2tol AHELE, AIFo| S22 Xt=z0] UCHH AFSE o= UCE EfJStE Xiz2| 22 HESRIR Al
Xt AF™OIM initial_minimum_balanceZ AHEICt HEXHI7t cliffet SYUsHEE =0[0 &

Er5tHM, EfRlEt=l U2 0|F 0f vesting_periodOiCt vesting_increment 2 ZHA5E7| A%
Ct.

i

O] == M|A0] Chst O 7|=XQl 482 REC-00255 &15t2t. siE &AM 0= 0] HIFLIS0| Cigh & 5H
2l I Q7 =] RACt.

S-S Tt M|5LALSE (Liquid Balance Details)

EY A™IM HIAR AH(vesting account)2| R& THHS A Lot Xt StCHH
Ol= CH2 =0l ofall ZH™EICE (O] & A ZEE 228 Attsiet)

—_

>

* uint32 global_slot —— the "clock" it starts at @ at the genesis
block and ticks up every 3minutes.

* uint32 cliff_time —— the slot where the cliff is (similar to startup
equity vesting)

* uint32 cliff_amount —— the amount that unlocks at the cliff

* amount vesting_increment —— unlock this amount every "period"

* uint32 vesting_period —— the period that we increment the unlocked
amount

* balance initial_minimum_balance —— the total locked amount until the
cliff

*)

let min_balance_at_slot ~global_slot ~cliff_time ~cliff_amount
~vesting_period
~vesting_increment ~initial_minimum_balance =
let open Unsigned in
if Global_slot.(global_slot < cliff_time) then initial_minimum_balance
else
match Balance. (initial_minimum_balance - cliff_amount) with
| None —>
Balance.zero
| Some min_balance_past_cliff — (
(x take advantage of fact that global slots are uint32's x)
let num_periods =
UInt32.(
Infix.((global_slot - cliff_time) / vesting_period)
|> to_int64 |> UInt64.o0f_int64)
in
let vesting_decrement =
UInt64.Infix. (num_periods * Amount.to_uint64
vesting_increment)
|> Amount.of_uint64
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https://github.com/MinaProtocol/mina/blob/master/rfcs/0025-time-locked-accounts.md

in
match Balance.(min_balance_past_cliff - vesting_decrement) with
| None —>
Balance.zero
| Some amt —>
amt )

Etel2t A MM5}7] (Creating a Time-Locked Account)

Erlet AHS AN
2| A 01IHE ina clien
O] =712 o ™o|Ct,

el

= A= FEe PY2 MUlAL M (genesis ledger)E &
HHOILE GraphQL APIE Sl ME2 EIEf A-EE 4

~+
m]
1]
e

ZH|2] Mol 7| (Lifecycle of a Payment)
O|LtoM = ZH7t AEE0] 2= 7HRE(7|7FK] 012 THAIE AZICE

O] 2M= B ZH7t XMe2ll= 2y S Heslsto] 7. ez st njLtel Z2X| HFHLISS 0[5
= 37| flet Ao[Lt. o= 7|&X MRS BF CHRE EXM7t oL, AFZALE flet ZHthst
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— —
Hxr dFolct,

7t Z2EZ (Gossip Protocol)

D|Lb= 7H4) T2 ES(gossip protocol)S AFR50], HAIX7} HES A B w=of Azl 97 12|
1 Al4s| Mot s R BRI

ZA| (Payments)

ZX|(payment)= 8t AN CHE AF 22 71X E HEsh= EMMO| 5F K00, SLIX7H 2R A
2|E ?loll XIZ2E AL s =S ZERIL.

O] AlLtE| R0 M= &

F

AXF BobO| 221Xt Aliced|H| 2™ zke| MINAE &35t= &S CHELY,
CtA| 1: ZA| MM — Bob0| £2 22! (Step 1: To Create a Payment, Bob Clicks Send)

HEQTS| =L ZNME dMsto] O|Lt HEY 3o Mupet 4 QUL AXl= 712! 7|2 2E MHEo S

x| AFo| AEE + ot ZXl= UER 2| m|ofof|A MEE0 XM2|=|0], Z|0{7f 0| E s=4lotH siEh A
e mjofe] 24 HZ22| Lf E2NMM Z(transaction_pool)d MZEHEICE O Z0fl= |07t HIERIR
oA =415 B E ERZHMO| A2 MEHEICE

CtA| 2: 25 MM — Bob2| ZH|7} 2| 7|0l SZE! (Step 2: To Produce a Block, Bob’s Payment
Gets Put in a Todo List)
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Ct7l 3: SNARK EfiZiM ZHE — Bob2| ZH|7I SNARKEZ MHE (Step 3: To Prove a SNARK
Transaction, Bob’s Payment Gets SNARK-Signed)
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CHA| 4: ZH| S — Alice?t Bob2| 7| 0]] Ztel Hid (Step 4: To Verify a Payment, Alice and Bob's
Accounts Show the Result of the Transfer)

M| =220| SEEH, 25 WdX= T0| 252 &l HA[X[E HIESRIZ 0| Mutstct. O]l HEXHZQ| 2
LE=dlE HE Alets 22 A Thetol 218510 0| EEHTY.

CH| 5: ZX| &AM &t — AliceZl ZH| 22 E 2 =|8t (Step 5: To Achieve a Payment Confidence
Level, Alice Is Confident the Transfer Is Complete)

=& S50| FIHE wioict AXe ZH7HAHE A2 EQLD,
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T2 EZE (Protocol)
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e 2023 82l 282 EFHMM 2%| gl EGHMM E — [east Authority

e 2022102 16 O|Lt FEH[O[A T MEfH Z=ME — Mo Ashouri

o 2022 2 22 OJLt S20|Y1E SDK, A& 2to[=8{2] 81 7= 244 — NCC Group
e 20208 12 O|Lt ZZEZ 2 AH|0]Z] AX| 22 — Gauntlet Network

e 20209 53 14 At ZEEE — NCC Group

1 (Tools)

2022H 28 42 O|L} Ledger OiZ2|70| — Least Authority
20213 9& 28 StakingPower Wallet — Least Authority
20214 8% 9% Auro Wallet — Least Authority

20214 72 16 Clor.io Wallet — Least Authority
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e Veridise
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e Gauntlet Network

¢zl 7R LIE| Hot T =3 (Current Community Security Programs)
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https://github.com/o1-labs/o1js/blob/a09c5167c4df64f879684e5af14c59cf7a6fce11/audits/VAR_o1js_240318_o1js_V3.pdf
https://minaprotocol.com/wp-content/uploads/Least-Authority-Pickles-Final-Audit-Report.pdf
https://minaprotocol.com/blog/least-authority-concludes-security-audit-of-mina-protocols-transaction-logic-and-transaction-pool
https://minaprotocol.com/wp-content/uploads/Mina-Security-Assessment-2022.pdf
https://www.nccgroup.com/research-blog/public-report-o-1-labs-mina-client-sdk-signature-library-and-base-components-cryptography-and-implementation-review/?sq=mina
https://gauntlet.network/reports/mina
https://minaprotocol.com/blog/ncc-group-security-audit-results-of-coda-protocol
https://minaprotocol.com/blog/ledger-nanox-nanos-developer-mode
https://minaprotocol.com/blog/least-authority-concludes-security-audit-on-stakingpower-wallet
https://minaprotocol.com/blog/least-authority-concludes-security-audit-on-auro-wallet
https://minaprotocol.com/blog/clorio-wallet-audit
https://veridise.com/
https://leastauthority.com/
https://www.nccgroup.com/
https://www.gauntlet.xyz/
https://minaprotocol.com/blog/re-launching-the-mina-ecosystem-bug-bounty-program
https://minaprotocol.com/blog/testworld-2-protocol-performance-testing-program
https://minaprotocol.com/blog/solving-for-blockchains-security-flaw?utm_medium=gitHub&utm_source=social&utm_campaign=evergreen
https://minaprotocol.com/blog/how-ouroboros-samasika-upholds-minas-goals-of-decentralization?utm_medium=github&utm_source=social&utm_campaign=updates
https://minaprotocol.com/blog/how-ouroboros-samasika-upholds-minas-goals-of-decentralization?utm_medium=github&utm_source=social&utm_campaign=updates
https://minaprotocol.com/blog/minas-mainnet-launch-marks-a-new-era-for-internet-privacy-and-data-security?utm_medium=github&utm_source=social&utm_campaign=updates
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