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https://twitter.com/muneeb/status/1506976317618728963
https://github.com/stacksgov/sips/blob/feat/sip-015/sips/sip-015/sip-015-network-upgrade.md#new-method-get-burn-block-info
https://docs.stacks.co/docs/write-smart-contracts/clarity-language/language-keywords#burn-block-height
https://explorer.stacks.co/txid/0x8b112f2b50c1fa864997b7496aaad1e3940700309a3fdcc6c07f1c6f8b9cfb7b?chain=mainnet
https://docs.catamaranswaps.org/en/latest/catamaran.html
https://www.hiro.so/blog/meet-4-new-features-in-clarinet#setting-up-trigger-actions-with-chainhooks
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https://docs.stacks.co/concepts/block-production
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Participants

Stackers

2B

Miners transfer BTC to stackers for the
chance to win the block reward and
transaction fees for a Stacks block.

Once elected, the winning miner (block
leader) earns the right to stream
microblocks and commit a new block
to the Stacks blockchain.

a*o
© stackers lock their STX holdings for
one or multiple cycles.

NEE- N

© Stackers provide a BTC address to
receive their rewards. The rewards are
available as soon as they are transferred
to the address, and they are proportional
to the amount of STX stacked.

Miner 1 Miner 2 Miner 3
0.3BTC

30%

0.5BTC
50%

0.2BTC
20%

The winning miner is elected by a
weighted random function. Their
chance of winning is proportional to
the amount of BTC they transfered
compared to the other miners.

¢

AL
7%

The miner receives newly minted STX
as block reward, plus transaction fees.

Depending on the amount of STX
locked, they can choose between
stacking independently or collectively
by pooling with other stackers.

a%

© When the amount of cycles commited
ends, their STX holdings unlock.
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https://github.com/stacksgov/sips/blob/main/sips/sip-001/sip-001-burn-election.md
https://docs.stacks.co/concepts/network-fundamentals/sips
https://bitcoin.stackexchange.com/questions/29554/explanation-of-what-an-op-return-transaction-looks-like
https://docs.stacks.co/concepts/block-production
https://docs.stacks.co/docs/write-smart-contracts/clarity-language/language-functions#get-block-info
https://docs.catamaranswaps.org/en/latest/catamaran.html
https://www.zestprotocol.com/
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https://explorer.hiro.so/txid/0xc6d6e6ec82cabb2d7a9f4b85fcc298778d01186cabaee01685537aca390cdb46?chain=mainnet
https://github.com/stacksgov/sips/blob/main/sips/sip-007/sip-007-stacking-consensus.md
https://docs.hiro.so/api#tag/Info/operation/get_pox_info
https://www.bitcoinlayers.org/
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https://www.galaxy.com/insights/research/exploring-bitcoin-for-data-availability/
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https://www.rsk.co/
https://liquid.net/
https://www.hiro.so/blog/building-on-bitcoin-project-comparison
https://era.zksync.io/docs/dev/fundamentals/rollups.html#what-are-rollups
https://blog.celestia.org/sovereign-rollup-chains/
https://celestia.org/
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https://twitter.com/lightcoin/status/1630301411962388481?s=20
https://rollkit.dev/blog/sovereign-rollups-on-bitcoin/
https://bitcoinrollups.org/
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https://docs.stacks.co/concepts/block-production
https://docs.hiro.so/api#operation/get_fee_transfer
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https://www.hiro.so/stacks-api
https://docs.stacks.co/reference/api
https://github.com/hirosystems/stacks.js/tree/master/packages/transactions
https://github.com/hirosystems/stacks.js/blob/master/packages/transactions/src/builders.ts#L97
https://en.wikipedia.org/wiki/Cryptographic_nonce
https://docs.hiro.so/get-started/stacks-blockchain-api#nonce-handling
https://docs.hiro.so/get-started/stacks-blockchain-api
https://status.stacks.org/
https://docs.hiro.so/api#operation/get_core_api_info
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— A
AEHA HQIH2 HIEZ QI |l 217 AZE|0] e, EZ0|| A stm| 7HR| 7t e HIES I LT
Ol= T2EM HEYIZ M 2= FZ=|0{0F BL|CE,
oQIul &52 Hiro2| 25 EM7|0|A &telgt 4= /ELICH

Primary2} Nakamoto E|AEL!

Primary Testnetd Nakamoto Testnet 7t0ll= ==& £Fet X10| 7t QELICE Of2 = HR0)| 7t
Helst= HEYZE Meish= ol o2& LI
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https://explorer.hiro.so/

Attributes Nakamoto Testnet Primary Testnet

Stacking Cycle 3 days 1week
Length
Description M 7SS HE2 HeE|la T eIl &M B2 of Y &
(Release Candidate)?t L Xt & 2|ADHNME,
8&|= z[dd(bleeding edge) &t
Z.
Usage
Recommendations o HIBiS2|MS THOIX| 511 A E RulpSES ol T =
A=o| 2]t 7|5E HIAESID st &2 2|4/
ACHH AL UCIO|EE X[ Y=
- . . 0 A\l
o LSt stacking-signer Al CHE ARE
LI2[QE HHHE T[E8 RI2 Al e 7SS 7 H
At AICHH ALE MEHAES HQIL
GICHH ALE
[ 7l Stacking 7|
£ MSHHHE AL
Lifespan Nakamoto Testnet2 sBTC7t 0|  Primary Testnet2 &+
eluliof] SAI1E wW7kX] 7RI LT, Hog gX|-22|EL T}
Explorer Nakamoto Explorer Primary Explorer
Primary HIAEUI 221 SQ HH.

o T JHHX}E0| BTC Regtest Explorers {4 SILIC
BTC EMMMOZ A1AL[= A3 &= OfF X0l =E5HA]
2 oIYLICE 2 E STX EAMM2 ExplorerdA FX&
o Signer 224 A&l
7|S0| AHE 7tsEfLICE
o O|™ HIAEHI O] = E2H(0t710]2) =0 20243 6& LK A% HEf 7tseiLCt,

e Faucet ¥ tSTX:

. 150t Wallet, Explorer, APIO| A

= oldE SEo|H == 5 Z

0, ZAEEHE S BiE5HH, US HIAEY = ASLICE O HIAEUIS 2=

-

o Faucet T4t st = SLUSHA SX[EILICY,

o Primary Testnet0|A Signer 22 S @lal &1l Y st HCt H2 tSTXVt
T, HEHA L T2 A= FH7of 22l FM|L.

0)

siCt

M
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https://explorer.hiro.so/?chain=testnet&api=https://api.nakamoto.testnet.hiro.so
https://explorer.hiro.so/?chain=testnet
https://explorer.hiro.so/?chain=testnet
https://explorer.hiro.so/?chain=testnet%5C&api=https://api.old.testnet.hiro.so
https://explorer.hiro.so/address/ST2QKZ4FKHAH1NQKYKYAYZPY440FEPK7GZ1R5HBP2?chain=testnet

HIAESIZ ARA mjjolslint Be|el SEXeIe 2, AHO[F 20| siFEfLICt. 0l= ZHEXL &, ADtE
HEME L= I2EZ HE AlRs Z2HUN RARRE 20| HIAESH= H| AF8sts HIER /LI

Faucets

EHIAEY Faucet2 £2 ABA EZ(STX)S H|E2510] HAEQ| &
S0 STXet SUGHA| oM 7HX| = i &LICH HIAEUI STXE &&= it

Hiro

Hiro Explorer Sandbox0flA STXE gt2 & U2, = APIE AL EEY & JUSLICE

Explorer Sandbox LHOf|A STX E2& 2ro2{M) 21Z2| "Faucet' #2 2 0|&5l "Request STX"
HES 22t L.

—= =1
I want to stack HES 22/sli Stacking= & A&l 2 = USLICH
Explorer SandboxE ArE3I2{H ARMA X|ZHo 2 = 7015({0F &HL|Ct
LearnWeb3

= LearnWeb3 faucetS A& £ JUSLICE
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https://explorer.hiro.so/sandbox/faucet?chain=testnet
https://docs.hiro.so/api#tag/Faucets
https://learnweb3.io/faucets

= Ng LearnWWeb3 Search Learnleb3... % K &G [P L& © 470 HiKennyRogers.btc! @

& Back to all faucets

Stacks Testnet Faucet

Dripping 1 STX per day

Current Balance: 9992.95 STX

& Github authentication required!
To prevent spam and abuse of the Stacks Testnet faucet, we require you to authenticate with Github. This is a one time
process and you will not need to do this again every time.

Enter your STX address Request 18TX

Transaction Timestamp

No results.

O
Ask A.l. Want to donate to our faucet?
Send STX to STAHMZRS8XSTGEPQXNKXFAYSTASHMSA4FE72Q3EDO

Testnet API

HAE

ITI
05
folr
| >
m
[>

=l AEHA Blockchain APIC| H|0|A URL2 CS2F Z2&LICtH

https://api.testnet.hiro.so/

H A (Accounts)

He

ABHA=HIEZQIN 22 UTXO0 2H0| ofl) O|H2[Z1t I FAFSE A 7|8 RHE AFERL|C
UTXO 220N HES = X SEsi0 1 Zt UTXO= g X|H|of| | = JASLIC,
AE 7[gt DEHO| M= 2 AFO| Thetnp AA|e[0], 1 Trol2 CsiX[ALE X242 o= ASLICE
AEHA 74I7“%ﬁ HA(STX) EZ0 &2 XHtE ERote FHYULICE AZE2 T4, 7121 7|, =A
(nonce), J2|10 5L} O| 2] Xpok THeZ ZHEIL|CY,

AEHAO|M AR E 2SS M 12|52 secp256k121LICY,
5t Ed25519= VRFE(Verifiable Random Function)oll $HiA{TF A EIL|CE.
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https://learnmeabitcoin.com/technical/transaction/utxo/
https://en.bitcoinwiki.org/wiki/Secp256k1
https://ed25519.cr.yp.to/

AE 2FA2] S 80| Atato] AgE e = glsLit
7:
o

o
KHH(R APl Tht)of Chet 2= H1E2 sliigshs EUMMNES ZQ2 SfLCt

MM(Creation)

AZ2 247 HOf2| L2 20| M Y ELICH 0l= 23] ME FZ(seed phrase) 0|zt

AE 22 ABA Ao HAste 2E+2 HZEHLICH

fJ
H
MHI
o
r
I

AME FES 240HE, siiE Aol thie 22 57 o flsLIth O AIRO|LE =EE 2HE A= F&
= E|3oF & + SlgU Tt

# CLI ™Y MX|

npm install ——global @stacks/cli

# M AES ddsta A

o
# '-t' U2 H2EY

ﬁ-lu

stx make_keychain -t > cli_keychain.json

XtM|5E LH 2 Stacks CLI referencesS &H0I5HM| 2.

Field Description

mnemonic HE ™20 AFRE|= 24501 A|E 2. BIP39 E&2 AME8l 256H|
EJEZL|Z YME

keyInfo.privateKey A& 7401 7| E2 B&0 Q350 9] senderKeyztd =&

keyInfo.address HHO| ABHA FA

keyInfo.btcAddress AHEO| cHSst= BTC =4

keyInfo.wif 215 49| btcAddress 712! 7|

keyInfo.index AHO| =4, 00f|A AlEf
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https://github.com/bitcoin/bips/blob/master/bip-0039.mediawiki
https://github.com/hirosystems/stacks.js/tree/master/packages/cli
https://docs.hiro.so/references/stacks-cli

M=z2 712l 7171 HdE mottt Xt s 2 A Ao Y4 &L Tt

]
kA AEA SERQIM AYHE 522 QAR A}

Z|et & RIPEMD-160 S{A|IE M 510 MAEIL|C}.
DY, ABMA AL c32checkE AFESHLICE

2 QIE{Hl A& Q0| 7tsol, o€ £0{ c32checke]
AR

o = ASLICH

Fae 3 7|12 SHA256 SHAIE
BTC =4 Base58Checkz @I
S 7|28 FAE REoh= ot

c32addressDecode HAMEE

CLI ci4l Stacks Transactions JS 2t0|E2{2|E A& £ QI&L|C}:

II|

>

rio

R|Zg ABs Mz AEg MNE & 9

OfX[2te =) Leather, Xverse, Asigna®t 22 AEHA
SLICh

Ol=(Authentication)

O12{ 22| Aol SE5t AFEX}L= 0% Bitcoin Name Systeme X|@I5H= CHE 0| = Q15e o~ 20,
O Yt E 7HSELCH

H2vs 3 2AF

22 AN = ALEXL 0| E 1t B2 S 2 QI55h= | =gt AYLICE Ol AFEAte| HE = H|O]E{H|0]
=

A0 M|, UHE BEHS = SHAZ M el sHA|LF Bl W E LT PX[SHH AFZARZF 2 2QIELTY,
A3 &2 =g L= SAYLIC 39| sy Hot § stlh= HI0|H 2F#0|H, 0l= ALt 1SS
=Zofet Arelo] HIO|E{ofl thet SHHS 7HEICHE ofD| LY.

HIEZRQI S ABHA MIA M 2152 fZstE A8 72l 7|, 371 7], 45 ddeiLitt

O07|Me 7|2X¢el E2S CHEX|2 O 20| et&st AICHH Learn Me a Bitcoing & 1stH E&LICH

AERAAIEE dYote{H, M THE 24H0 LIZY F20M 712l 7|12 d-defLitt. 0] 7He! 7]= &t
et 571 712 ddstes ol MEELLE F, 712l 7|0 37 7|12 =& 4= UK T HicY
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https://en.bitcoinwiki.org/wiki/SHA-256
https://en.wikipedia.org/wiki/RIPEMD#RIPEMD-160_hashes
https://en.bitcoin.it/wiki/Base58Check_encoding
https://github.com/stacks-network/c32check
https://github.com/hirosystems/stacks.js/tree/master/packages/transactions
https://leather.io/
https://www.xverse.app/
https://asigna.io/
https://docs.stacks.co/concepts/network-fundamentals/bitcoin-name-system
https://learnmeabitcoin.com/beginners/guide/keys-addresses/

AEXel 7l 7| = Eeto| sio[0 QIS0 AFZELICH 7iel 712 2 SO 2[X| DML,

NS Mol 712 A2 S2iUix 0E A7t 79l 71 AR50 2SS EH5HE HALZULIC 0
AOZ AHA QIE2 K|St BE MO SU XD FAZ 2018 4 YALIC

& O 48X UR=2 2AELE FEZ|Y® Hiro2] Stacks.js #ME HTHENM Q.

| MH[2(OAuth S)0IM AtE3H= ARl S2t0|UE-MH SEt
EHAO|M = Q1B SE0| MM Z 22I0[AUE F0i|A O|FO{FLLCH.

0{7| M= 1Hd OlsiE 57| ?Igh 2E0|H, tHREE2| 7|52 X[&mt AtEst= ]S 2t0[22{2(7t X 2[gfL(Ct.
)

—

XiM|st M2 = Stacks.js 2AE Z15HM|2.

Leather X|7} 22 ot QIBXH= Q15 YoM F 712l EES 2ol SAIGLIC
QA M2 QISXtf|7| authRequest EE2S HYLICE ARVt QIS 2 £2161H, QISXH= 4o
authResponse E20Z SEEHLICY

0l218 E22 JSON Web Token(JWT) EFS 7|82 5101, H{ET QI & Ct4=2| ASSHH|0f| M ALES)
= secp256kl IME F7t X[HL|CH E22 URL #2| 2Xtds Solf T L)

https://wallet.hiro.so/...?authRequest=j902120cn829nljnvoa...

S
—

—_

AEHH A/ EENR] Z[(ephemeral transit key) E ArgEdl S ¢
authResponse E28 MMEtL|CE,
= ol & QIAEI AT AL E|H, O] AL authRequestofl MHESH= o EEE/LICE

EUZ 7|12 MERLICEH EAMA 7|12l 37l 7| 222 authRequest E20]| &=
E A8l & 740! 7] £ L5 51510 authResponseZ gratgtL|Ct,

SAte AHEAR] identity address private key 2 @2 =O|QIS Zelsto] 4 712l 7|18 M dgfLCt.
7Hel 719] 8= M| ZHX|LICE:

1. 40| AFBAt2| Gaia 51E L AE2|X| M0 B2 E & UAXE XA SHS 4y

2. AHEXAtS| Gaia 2E2[X|0f Y Plo MY =l= utHe| SEHZ =30l ALS
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https://leather.io/
https://blog.thirdweb.com/web3-auth/
https://docs.stacks.co/guides-and-tutorials/hello-stacks-quickstart-tutorial
https://docs.hiro.so/stacks/connect/guides/authenticate-users
https://docs.hiro.so/stacks/stacks.js/concepts/accounts-and-addresses
https://leather.io/
https://tools.ietf.org/html/rfc7519
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I
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AEHA OIZ2 I 7| QS YA B E5| secp256k]l BME AtE5H= ECDSAE Z4i7| &2 &LCt.
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2zl il 710 tiSshs 371 7= 215 2F E22| public_keys 7|0 THE Q4 HIE 2 MEE LT
7 |2 CIOIEE ¥=sfsti, AEX Yol 21218 i 0[S

5
2R 70l 7= o 15 Q&0 MERLICE

Identity address private key

Identity address private key= AFEXI2| 7|H|Q! F 20| M L0 ARZXIZF 40| = 1Q1e wf AMEH
SF ABHA ARZX} 0|2 7HR! 7|YLICE Ol AF8AE ARots HIZE QIBXIS| ALK} QIARHAE HC|

SIO{LEX] S5 LICE

O] 7HQ! 7|= AFEX7t shiE ol 21215t
LT},

NS SUSS LIEILZ] ?lal el oI5 SH E20 MR

rr

App private key

App private key= AHEXQ| identity address private keyOllA domain_name2 g2 of
0] YME[= N M 712! 7| LT

Y2l 71= St Qs EAA SIH 7|2 L= StE[0f 0f 21 Al ¥t QHHsHA SFELICH ERIA 7|=
=cf0[E J0|2 MYE[22, MELE AIESI MISKZEY 712l 7|12 Sz o U= ST S4S SXE
UASLICE
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H|EZ QI | MH|A(Bitcoin Name
System)

Bitcoin Name System(BNS)= SISt M0 X[& Q10| ABHA ALEX} O[S S QIA|Ql AEH0]| HEQ!
Cist= HEQ T A|AEIQIL|CE,

AEHA V1 2EX|Q12 1} U Ar(first-order name operations)S £5 BNSE 7&&LICH A
EiA V20| M= BNS7t HUAA EE0| 2EEEI ADIE HEMEZS S8l 2 EL|CY,

BNS2| 0|52 M| 7HX| £4& 7HEL T

o O|E2 HAYHOE NREILICL I2EZ2 0|5 S5 I85H| o, 2= P k== SYEH 0
ES SYet dHIZ 6H’iﬁ.:.“—l Ct

o 0|2 AHEO| OJ3E = RUFLICE 2} 0|52 ARt = gfL| Tt
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2, 0|E2 5tLt 0|42l ECDSA 7He! 7[0f| ofsf ARELICH
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= of
CofMel #2l= THE L EUME SEYLICh A8A SEXQ ==& 0|F 2FAEARLS| O|F0f =/
4OKDbO| Q= H|2l HEHE HIRITE = AT 5185104, 0|= P2P LIEY3IE Sdll 2= LE 2HA =5
Aol =2 =HE LT

AEIA S22 2 =22 BNS ®7H T MIAI2| THE H= =2 S7[ote =5 LT kA

HEXHOfA 7+ 2 2l0li=, BNSO|M 0|5 &Elf 817|= =10 XZsHX[2 0| F B 247[= 2|11 H|E0|
HO0| =Ch= FYLICE 0|5 S5 +80ll= ==Xl ERES HE5H0F5HH, S235| g5 7| T

BNS =57} 0| £ XzelstA| 7] 2 LI AFSXAte i A= BNS E2ME S HLH7| 2l 2t &%
S| (STX)E EHE5t3 ARZ3H{Of §iLCH.
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o DNS2 A4 0|C|0{0fA= 0
SLICH A2 2Rt 2E

o ZH|: 22H0|UE= 5T 0|50| FALZ SHME|=X] A|A-0| 2HIE MES sitt= EHa A

e PGPOME= 0|F0| 7| IDYLICE. HHHOZ N7t YT OR2 ARE[X|T AHE0] 212 4= 8l
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o =M|: 20|H HHE HX| 28z MEXIL 7|57 | HE ST
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. SHFE 2 gl SAE 0|22 7K SOQ1 0|2 Ml 75

. Y TZHOR EA 4 gl ALBR 0|23 7K A4 DCio] ZUE 75
o ML HTL HSSIN Y BH B A2 75

o ARBIITFMZO 7|2 22 WAsID V|oig 4+ U BN 7| olmat 7

BNS 0|2 T U™ AIS #2=01 et ZXE L Uzt 2 E M 71X 210|107 QLS LT

o HIYAHO|A: HE2 Iil’é*s’rl O| SILICE DNS Z|A%| LM Q1 SARRILICE 7|2 BNS W A0
A0 . id, .podcast, .helloworld S0| JYELICE CHE 2= 0|2 MES| stLte| HYA
H[O| A0 £&fL|CE Sl HJATHO|AE BHE 4= UX|TH K& E[2H 2/%/<|0{0F 504, T2{0F &+
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* BNS 0|&: =5A2lol| 21T 7|=FE O|EQLICEL 0] 0|F2| ARFH HE%E ol E2TEE
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BNS 0|E2 Bt& & JUSLICE

e BNS MEEMH|Ql: @i 2lo]| XHEE[X|2F EFH|Clol| WHZE 0| S2L IEf AEfRF ARME P2P U
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BNS BNS
Feature Namespaces names Subdomains
Globally unique X X X
Human-meaningful X X X
Owned by a private key X X
Anyone can create X X (1]
Owner can update X (1]
State hosted on-chain X X
State hosted off-chain X X
Behavior controlled by consensus X X
rules
May have an expiration date X

[1] BNS 0|5 4 RAI2| ¢=0| €

| 2 AH| O] A(Namespaces)

HI A 0[A= BNS2| || 0I5 A~ QILICH.

HYAm|o]A= 2

o] o|Soil chall = 7Hx| 4442 RlofBtLict:

. S2H|8

EIISES]

. SEL4E SBRHAUCHH)

. %7/ 0|2 AIES HBY 4 Q= HEHA
B 71 2 I AHOIE . 1dRILICE . id MIUAHOI A2 12 AZX OfOIHIEIEl 3412 7 A&
EILICE B2 . id 0122 71 OS2t HIMD, ARAHS 2UI0KCH HAISH0F BILIC S= £4RE SHol|

0
A KSR 0 “SUE” FAZ HEE(O] Mo =7tssH gLt (el== ID A3 E YX]).

DNSeF &e|, =L HIYAHO|AS W5t O £d5 A8 o+ ASUCE HYAH0[A= HEroZ

AHA‘|E||:|:| St MMM 1Mo 2 QX| =L},
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HIYATO|AE= 1~19XF 2O £= U2, a-z, 0-9, -, _ EXt2 LT

MExH|2l(Subdomains)
BNS 0|E2 &5t 2R= =0, 0l= 27/t 2l 7|2 REd EAMMMS sl sid 0|52 &
Al9t ARHE AU 7| EJLICE 8Lt 0= SEXQl EAMM HIES X|Z5H0F 5t
= E
= _—

— ="
£ E SEXQIe] EMMM X 2|20l M|StstA LT,
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=xjof 21 710] HEAPI0] AT/ OIS ILIC HLEUIPIE FOHOS 17611, HolH A5

0, AF2H0| 812 &= ASLICE BNS= IS0 SAHH et S71 7| Ro{gfL(ct. 2X2! o|F1t Eal, M
BLHQI2 X2 BE2EIHAEE|D 2 MF5HH| dd-2e|ed o ASLICH stte] 25X|e] Eam&o

Z|cf 120702 MEEHQI ddts HEE o= ASLICH

0= MEZOQ! 7|S2 BNS 0|2 & Ti0] MErgfo @i SAELICH 279l 012 ARXHE HHziel

A2 DNS = Ttdo| TXT HZER QI3 s E2EIHAESHCH & utd2 NAME_UPDATE Eziz{M
o2 N2 & 1t SIS LHSD SHELIC 03 SIot MECHel ot D =xslof X9l =
2 Mof) HHZEILICH BNS 20| o] A5l 2E5NAME_UPDATE EATMOM 255 Hu T
OlQl AN HAE| T 2 BERLICE

MEEHOI AQXH= XpAlo| MELHQl IAS HEEI|AESHY| Q51 2|21 0|2 A

o MELZOQI M4 ERNH

.res_publica. id
S0l A BTy

siiEe HOIAE S/35h= 2H2l 0|82 ARARE M2 4= AUSLICE off:
M res_publica.id 28X A

pre mlo HU

o MELOQIOX EHMME 0|F 1
cicero.res_publica.id &8/ = AHhle| 71 7|E HEst2™ res_publica. id &%
XHof|IA MEE=HQ 0| ERNMME HZ EIAESH 22t Q&S| OF §HL|Ct,

o MELEHQ Y E= 0TS HLi2{H, 2|2l 0|F A7Ate| 2= & mte(zone file)O| Atlas U|
EL{30| Ex{stioF HLICL O|E & HBNSEE = MER E oS X2lg i SS5t= MECH 2
A0 Arte| 2xfE Y+ AUSLICH
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o MELHQ AH|O|E EBHMME 0/ 2|01 0|18 ARt H2EIHAESE
ol ARXtE s & ARXE HOLOf L(CE off: erlfled podcast i%XfE
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= AsLICH
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MEEDQl SEXHRegistrar)

MEEZQI 0|2 XMEFst7| W20, 7HEX7t of Z2|AH[0[M S fls MELH2 SEXIE 2Hst 4101
= JUSLICE OE S0, personal. id= AFEAIZHH|EZR QIS AH|SHK| 911 AMZXEO
UCE AFZELCH

BNS2} DID &

BNS 0|£2 Decentralized Identity Foundation?| &I AHXHDID) T2 EZ AIFS =48
Cf.

BNS2| Zf 0|Z0il= DIDZF AZE[0f ASLIEE. BNSS| DID @42 Lhgat 25U

did:stack:v0:{address}-{index}

Where:
e {address}e 22 37 7| sHA[(0]: HIEDQI F=A)QLICE,
o {index}e= e FAJ} MMstnEix 0|22 Q|O|ghL|Ct,
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https://github.com/stacks-network/subdomain-registrar
http://identity.foundation/

0f: personal. id?| DID= did:stack:v0: 1dARRtzHPAFRNE7Yup2Md9w18XEQAtLiV-0
2LIC}. Ol= personal. id7} 1dARRtzHPAFRNE7Yup2Md9w18XEQAtLiVoi olal z[== MdE
O|Z0[7| = LY.

I CHE 0|2, jude. ide| DIDE=
did:stack:v0:16EMaNw3pkn3v6f2BgnSSs53zAKH4Q8YJg-12lLICt, Ol FA

16EMaNw3pkn3v6f2BgnSSs53zAKH4Q8YJg7t 170l abcdefgh123456. id2t= 0| TA
M| 2o, 0] 0| 0| F Hmf & AUS LIEFHLICE.
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DIDe| 252 27H 7]ofl cifst 7 HQl AlMALS HZsHe 2QILiCh 27K 7| HAE 4 QX8 DIDE
Stx| essLct,

ABA 237|012 7 7| 5410 DIDE AFB3Hs CH2 AlAHTo| S8H42 9J3) X6l DID HiM S
HUSLICE DID7} 81 =[2{3 g Z710| DS S5E0{0F BHLICk:

Ct.
e 0|59 & uj¥ dliAl= SHHE DNS & mt2| sjA[0{0F L T},

20| ABHA LT G|O|E{0f| ZXH{SHOF LT,

o JWTO| Z&tEl 37 7|= sliE 0|8 2] 42| sfiA|2t YX[5H0F gfLICt.

H= 0801 37 7|2 siiME|= DIDE = A2 ofdU L}, a2t #& k72 WdE 0|2 DIDE 71
LT},

RESTful API7} 7 S&ILIC.

MELEHIE /st DID 212d

BNS2| 2= 0|E1 MEEHQI2 DIDE 7HHLICE MEEHQIe] ZL 2IRFH 0| of7t HEf AT EL)0{7t
O I= 22 MELX| A2 & AUSLICE

e 2|2l BNS 0|E2| A2 {address = ol 0|22 ARSHH|IEZRQl AL SAUSHL|CE XY H
H HIO|E o2t 57 25 X|ELICHS, 1 £5 392 A|ESH= p2pkh, p2sh F=2).

o QIH2l BNS MEEMQle| A2 {address}& T 72l 7| A] MELH Q0= HE HIO|E
63, m-of-n 72l 7| et A% MEEZH Q0= HZ HIO|E 502 ZHELICH &, MEEH QI DID
FAL 717t g EE= MO 2 A|EFSHL|CY

MEEOQIe] DIDO| AH8 == {index = BNS 0| DID2| {index }2t= HIHQLICE SLst ATt
O|Zt MELOQIS 25 M2t OFst7EX| L Tt

0l: abcdefgh123456.id2| DID=
did:stack:v0:16EMaNw3pkn3v6f2BgnSSs53zAKH4Q8YJg—-00|0d, O|= e ATt &|=2
et 0| Z0|U7 | = L.
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SHX|ZH 2 AT A M MEEHQ! jude. statism. idE MMMELICE O DID=
did:stack:v0:SSXMcDiCZ7yFSQSUj7mWzmDcdwYhq97p2i-0¢!
07|M SSXMcDiCZ7yFSQSUj7mWzmDcdwYhq97p2i 4=
16EMaNw3pkn3v6T2BgnSSs53zAKH4Q8Y gt S Z7H 7| A

T E2AEL et X0l 3
7

EO
-
n
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= .
S M= B{H™ HIO|E 022 base58check QIRHEI Z40|10) & Himfj= B
HIOIE 6322 QIALE LTt

SIPs

Stacks Improvement Proposals (SIPs)

AEHA TR HQH(SIP)2 ABHA SEX|Q12] 7152 AHst IS HQHsHY| 9l

o
sy
o
r
n

SIP-0000|M SIP 2 & 5l Zxt7t Fo| =0 RUSLICt.

SIPO|= 7|S0|Lt E&2| ZHESH 7|=H YAt O 27471 ZetE|0{of 8iL|CE SIP= M22 7|5S A etst

1, AMAR TRl O rofl tis HRLIE| 2|AS &5, 27 28 EMetsts £ +E0| Lt

SIPE= AEA Community Governance 29| stacksgov/sips XM&20| E2HE LT

AEHA FRL|E] =1L SIPE MES 4= ASLICL

ZZFHTLIE| SIP 22 AEIHo]| =718t 4= Q&LICt
SIP 0| 22 =5}2(0f 017|0f| A Efolst 4 Qlond,
o

g|ofof chet & RiMEE FE = 07]0fM 2 4= AUELICH.

SQlElISIP 25

L

& S1P 000: Improvement Proposal Process
@ S1P 001: Burn Election

@ S1P 002: Clarity, a language for predictable smart contracts
Q SIP 003: Peer Network

Q SIP 004: Cryptographic Commitment to Materialized Views

Q SIP 005: Blocks, Transactions, and Accounts
Q SIP 006: Clarity Execution Cost Assessment
& S1P 007: Stacking Consensus

& S1P 008: Clarity Parsing and Analysis Cost Assessment
@ S1P 009: Standard Trait Definition for Non-Fungible Tokens
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https://github.com/stacksgov/sips/blob/main/sips/sip-000/sip-000-stacks-improvement-proposal-process.md
https://github.com/stacksgov
https://github.com/stacksgov/sips
https://www.addevent.com/event/wS15955379
https://www.youtube.com/playlist?list=PLg717Ri_rTnx5kuaWqp3cUAtwQk_yzslT
https://github.com/stacksgov/sips/issues/79
https://github.com/stacksgov/sips/blob/main/sips/sip-000/sip-000-stacks-improvement-proposal-process.md
https://github.com/stacksgov/sips/blob/main/sips/sip-001/sip-001-burn-election.md
https://github.com/stacksgov/sips/blob/main/sips/sip-002/sip-002-smart-contract-language.md
https://github.com/stacksgov/sips/blob/main/sips/sip-003/sip-003-peer-network.md
https://github.com/stacksgov/sips/blob/main/sips/sip-004/sip-004-materialized-view.md
https://github.com/stacksgov/sips/blob/main/sips/sip-005/sip-005-blocks-and-transactions.md
https://github.com/stacksgov/sips/blob/main/sips/sip-006/sip-006-runtime-cost-assessment.md
https://github.com/stacksgov/sips/blob/main/sips/sip-007/sip-007-stacking-consensus.md
https://github.com/stacksgov/sips/blob/main/sips/sip-008/sip-008-analysis-cost-assessment.md
https://github.com/stacksgov/sips/blob/main/sips/sip-009/sip-009-nft-standard.md

@ S1P 010: Standard Trait Definition for Fungible Tokens

@ S1P 012: Burn Height Selection for a Network Upgrade to Introduce New Cost-
Limits

@ S1P 013: Standard Trait Definition for Semi-Fungible Tokens
@ S1P-015: Stacks Upgrade of Proof-of-Transfer and Clarity
@ S1P-016: Metadata for Tokens

@ S1P-018: Signed Structured Data

@ S1P-019: Notifications for Token Metadata Updates

Q SIP-020: Bitwise Operations in Clarity

Q SIP-022: Emergency Fix to PoX Stacking Increases

@ S1P-023: Emergency Fix to Trait Invocation Behavior

@ S1P-02/: Emergency Fix to Data Validation and Serialization Behavior

o]

SIP T2 M| A0 FHoig o= A= P2 012 7HX|7F S LICE:

o 0§7]0f LtRE FZt SIP O|E S0f| £0{3tM|2.

 SIPO|IC|E{: SIP Of|C|E{= A& X}7F SIPE SHIEA
Accepted HEIZ HXA|H B HE FH|E S5LIC
HeASH 0|5 A0 2|AE0| FIIEEE QFSHM L.

MoiT HAE H2EE SSLICL Zotg

IP OIIC|E{ 7} &| 2/CHH, 0|1t O|HIE S

)

C/)O_l.

e CAB(Consideration Advisory Board) £01: SIP:= stL} 0|&f2| AE 20k &L XA
SE2 0| GitHub C|HEE2|0| UYESLICH Sxf= CHEM, A, 82|, He{HA ) 7|&elL|Ct CAB H

H= Aol HEES &3l SIPE o dEsty, &3l 7isd S =017 ?leh T =S MSefL Tt

Raiiy

 Steering Committee £0{: Steering Committee= CABE Z2|5t11, FXEl SIPE
Activation-in-Progress #E{Z LTA|ZX| z[EX 22 SQl(Ratified) = HE
(Rejected)&X|S ZHBILICE SIP &AJ5t MM S o AEHA MEH7} siY SIPS SQI3E=X| 0f
HE EHEL|CE 0] 2/3l0] &0{5l2{H Stacks Foundation O|AtS|2| 210 HEiL|Ct

L

ZE MM (Block Production)

S5 M2 AATH SO R OfYH| SABHSXIS 0fsH5ts B 34 HILILITE O] MMOfA AsA
Holo] 2%E(7| 9i3 Lst Al 7Hx) F2 Ale Mueh|c

e Mining(zH=)
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https://github.com/stacksgov/sips/blob/main/sips/sip-010/sip-010-fungible-token-standard.md
https://github.com/stacksgov/sips/blob/main/sips/sip-012/sip-012-cost-limits-network-upgrade.md
https://github.com/stacksgov/sips/blob/main/sips/sip-013/sip-013-semi-fungible-token-standard.md
https://github.com/stacksgov/sips/blob/main/sips/sip-015/sip-015-network-upgrade.md
https://github.com/stacksgov/sips/blob/main/sips/sip-016/sip-016-token-metadata.md
https://github.com/stacksgov/sips/blob/main/sips/sip-018/sip-018-signed-structured-data.md
https://github.com/stacksgov/sips/blob/main/sips/sip-019/sip-019-token-metadata-update-notifications.md
https://github.com/stacksgov/sips/blob/main/sips/sip-020/sip-020-bitwise-ops.md
https://github.com/stacksgov/sips/blob/main/sips/sip-022/sip-022-emergency-pox-fix.md
https://github.com/stacksgov/sips/blob/main/sips/sip-023/sip-023-emergency-fix-traits.md
https://github.com/stacksgov/sips/blob/main/sips/sip-024/sip-024-least-supertype-fix.md
https://community.stacks.org/events
https://github.com/stacksgov/sips/tree/main/considerations
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https://github.com/stacksgov/sips/blob/feat/sip-021-nakamoto/sips/sip-021/sip-021-nakamoto.md
https://docs.stacks.co/guides-and-tutorials/run-a-miner/mine-mainnet-stacks-tokens
https://docs.stacks.co/guides-and-tutorials/run-a-miner/mine-testnet-stacks-tokens
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Proof-of-Transfer 7|t} x| =2

F2= 0 /0 25 730l £ 7ol HIE TSl FAR S Fote] BICE M(commit)FLICE. o] =
LSS BT A FOIX(24 TE0IM VRE(YS 7H58t Lgte) 2 MEfEILICt SHIE & FAS
AAHSIR{E AA F|212 BLIE{SHOF BLICY,

XtMISH L2 2 Proof of TransferE A%t SIP-007S 2 115HM|Q.

G Stacker’s address
o Miner’s address

o Stacker’s address

PoX #iZ2 Proof-of-Burn(PoB)Q| Haoz 42zt FAZ BTCE HLi= A, AE{ZI0f| 2105t K}
2 Q= STX HRXof|A BTC7t M&ELICE,

PoX M=%tz A = STX 2/ BTCS M&3H0F M2 L3l = STX oS #a = USH
Ct.

No. 39 /87


https://github.com/stacksgov/sips/blob/main/sips/sip-007/sip-007-stacking-consensus.md
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https://github.com/stacksgov/sips/blob/feat/sip-021-nakamoto/sips/sip-021/MEV-Report.pdf
https://github.com/stacksgov/sips/blob/feat/sip-021-nakamoto/sips/sip-021/sip-021-nakamoto.md#block-reward-distribution-and-mev
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https://github.com/bitcoin/bitcoin/blob/master/src/policy/policy.cpp#L14
https://app.signal21.io/stacks/mining
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https://explorer.hiro.so/signers?chain=mainnet
https://docs.stacks.co/concepts/block-production/stacking
https://docs.stacks.co/concepts/sbtc
https://eprint.iacr.org/2020/852.pdf

=1t 2! SIL|CE o= AEHH £=0f 2t CPU % WERA CY
Z 22X T Sbete E-J,\_f F| MM gl Mod 2| = MS 52| L} FIRE 2HFEH2 WSTS7F H|RHEl A

Stacking
transactions E l

Out-of-band actions

Automated Actions

Yes!

ME2 EE2| S U £} (Validating and Appending New Blocks)

iH%IPHHE—S— 700 MEEH, WES| ERMMEZ R0t M E5S #F5H7| AIRELICE 0|2 MZA =
=52 2HIFHI EU 5212 QEFILICH AR = E|4 70%2] & (quorum)z 52 S2I6H0f
slie S=0| H|elof| =7HELC.

0
=“E
|m

SilA|7F MAREF tip root siA|2t 2X|5HOF &
o EE sltfoll = Xte| 242 ECDSA MEO| Q0{0F &
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https://trust-machines.github.io/wsts/wsts.pdf

S2 5|0l AEHH TEO| SHIE WSTS #i-2 A2
* DSR2 28 OISR 2 |o] HS 0| ZHE HIERS BS HWI)ol RE HIER
ﬂzwﬁmumm Fefofl &G |0fo &+

o A W EHMM2 TenureChange0iOf &

*HAE ZUS2 AMATHHIEDQI THO|HE|E[S 2 5= M YLICL O ZUS EFL =M A=K}
= SHIE M2l & ?l0 2= FFH0T 252 F71e = A2, 0|24 S5 0[H0] H[EZQ10f| AHE
ELICh

AEiFE Ol2fet alE A5 =M HIED QI 10| 22|E|S EFLICE 0]0f thHstiAM = ChZ Mol I
KtMIS| CHELIEY.

2 X} 27| v1AH 23 (Conducting Miner Tenure Changes)

== MMM ECHE o MY M2 27| HE EfMMZ pliot= ZAQLICH A X2 MM MY
M=, iH%ﬂ'— HIEZQI M|2lofl block—commit EZHEMME X|E5I0{ MZS AIRFEILICH PHeF MEEICE
0 AEHF7I 0|2 ZXISIT tenure—change ESZMS MAEH|CE
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Name Description Representation
tenure O &A7[of gfel shAl. iy [M=ZAE MEE A 20 bytes
consensus  (sortition)ol sHEF&L|CE, THef O] R{ZAt2 °'7|7f Ol &
hash Bl M= HZHEICHH ) consensus hash 242 &= @HEl
block-commitO| XH%E.J 2- 10 SYUSHA fXIELICE
previous O|X 7|9 el slA. O|F0| ™ E block-commite| & 20 bytes
tenure 2ol sfiEretL|Ct.
consensus
hash
burnview 7|8t ##|Ql(burnchain)2| Sz 2| A OpX|He2 25 20 bytes
consensus = AEOf S{EEHLCE
hash
previous O|™ 7|of OFX[ah ABMA SEO| QIEHIA S = A, 32 bytes
tenure
end
previous OFX|aF AR o1 7| O|= HdEl 25 + /, bytes, big-
tenure endian
blocks
cause 1byte
U7| HF Q| QIS LIEL= S,
- 0x00: 20| 2sion M M=ZAH7t E5 WS AlEfH
Of gt
- 0x01: X A=A =5 HHE ALSH0F g 0] 4 o/
H=Ate| 7| Al of|fto] 2| AlE.
pubkey SixH 27|12 ECDSA 374 7| ahiAl. 20 bytes
hash
o 17| EHMMEE2 M2 MEE MIAAH MSEH, M=A= 012 H 252 3 | EztidMo=
HIEA] Z28taljoF  fLICH O™ X| 2o™ AEFH 7t T 252 SCI5HK| ELICY.
Ol 2H™2 M M=Kt MEE m{otch BrEElL(Ct
XtMIEH LHE SEF2 SIP-021S Z6HM| 2.
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https://github.com/stacksgov/sips/blob/feat/sip-021-nakamoto/sips/sip-021/sip-021-nakamoto.md

H|E 39l uto|d2|E| (Bitco

100% H|EZ QI mto|E2|E| 72 ABA H7Q] SHMQIL|TY, 0|Z10] ABMAS XISt H[EFAQI L2 Bt

S0, HIEZQIO| K|l 2= Hohs &&8 4= QA gfLict.

EE;.
-
=

=
;.
=

©M100% H|ERQI ujo|Le|E|Q] 9|02 XMool &

[ >
m
>
N
o
m
k=]
Il
N
n
0x
E&
-
pal
>
=
HL
)
>
C
Il

mto|42|E|(finality 2 97| £l XIS ofojghL|C

| ==E .
of ==5HH, HES HEs=E A2 Ay 27155, FRH-AdH oz HY

) —
r|r
[m

m
)
g
(@]

Il

i
1

N MY MZAH= HIEZ QI 2 StL0f| sliEsts /7| SO ARA E£2 MMEILICH BRI 2
£ 78l EsiM0= O|X| QIHlA BEE SH{A|S = &lsHoF &HL|CH

QIEIA EE SfiAl=olet 72 A i AEHA EZ SHA|Z) OO £+2E 2= HEZ QI EZHE M| §Ho]
SHA|2L =2 XtA|2| SHA512/256 SHA|S Z&HetL|Ct

0| Solf AEHA |2l 0|0 H|EZ QI BHZIE|H, O 7| AIZFA[™t ZE QIutN o2 HAEIHIE
QI AETF EHEILICE O] BfAI2 HIEZQI WHO|'E2|E|E Ea&lst, 3 WX|= ARVt HHSHE S ot0d
ME2AAZE EXE eliZdotH, =E7HH|IERQI 2|20 A O ABHA BE20| Jek2 BIt=X| AlHstl] 5
et 4= UA &LCt

I

=, I BIEZQI 25 N+1 A, &7 N AIEF AlQ] AEHA H|Q] &EH7FHIER QI |7|§% LICH fh2fA] 2
71 L= AEAHO| 717F EFEHEE, HIERQ S5 N+15 ElSEX| = 0|y AF

12
1>

o
N
Z
1o -
o
E'i

fjo
mn

[CHEpA ABHA B2 X0 £S5 7 [7H SREH(F, sl HIEZQ 25 N+10i|M) H{EZR QI mjo|d
2|E[S 7HULICE OIE SO, Li7F 2B A ERiME S &S RHZA0A 2HEEH, g 771 ELts AIE
of 2 EMME HIERCIO| 7|=EE|H, 0|2 2= A=ZAk= 2 M E fIoMEt S55 d-dstof stEz O]
£ tlEtl= A2 siE HIERC EAMME KE2= ARE HESLIC

otoF Nakamoto EZMO| H{E QI 0| 2|E|S [HECHH  H|ERQI 37} EhMFIH oL E77tR?

0:.:

EzsiziM(Bitcoin-reliant): H|EXQI AE{E o= EMAMMRILIC} HEZQI 23
H 0|S2 HAELICE ofl: L10J|M L22 BTCE &6t A<, H{ERQI mo|d2|E|E 7|C}
BTCE L20IM AtEE = RSLICH
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o WS EdlM(Internal): H|EZQ! HEHOf 2|EFSHA| Gr= EAMMMERILICH HIED I ZA T} HHT
T 0|52 HEE X 220, ARV S = M2 T XME2[SteE BgE 4= AUSLIL.

Nakamoto Aol A6 SHAHE =el 222 o Sl 22 ) Bsir s =
A wraseiats, 2@ e Aa Eem

o
AR L R ERTHM S HIEFQI 39| QIskS M5

O €0 HCTHB[ERCI 2|20 FME FISINR.

H|E39I 2|21 (Bitcoin Reorgs)

Nakamoto &|X|0f| A= HIE

H
QAXHZIEEN, 2|F

&2 mto|22|E| Ol 2L|Ct. Nakamoto O] AEHA |0l
FX 2220, 2™ AEiFH2] 31% 00| Z3E 2
7| Lol M2 Zhse AL T,

oo O
ol

%, Nakamoto O|F AEKAT} Z35H= Fst ZR= HIERQ =37} Q1Y m{L(C.

NakamotoOllAls H@X17}Erel S22 Bte = H2|7tofLjzt T4 22 ot
BLICE 0] 47| SOt MAElE DE Asia 222 o

—

I o
Ct AEH= HIERQ SEXQIS LIS, 2|4 2-oM EE dH=zAte] S=2H MEFILICY,

—

Dlof B[ E010| 2| Q 1|, ARjF M2 20| HERQ mAS &M BE AL XN HOR £|S07} 3
o Q17| HE| ChA| MBS AISHBILICE AEHH 70%7} Bolaial MES el £|xo| AsiA 22 H010] B
gL},

2|2 TE Y7[0IM SHYEAE EMS 0G| Q7 OFF L& UO|LIX| §4&LICE OFX| sl &7|7}
EMSH| B XM JcH= 20| HaL

I
I

o

Ar

O [T

ol ERHEHM 2|79} 1:1 CHEEILICE HIETQI0|M &l B 2X{2] ERMAMM 2 Hio[Z2(E|S
f

E
=, 2H IH &7 22X EE_H"”* 2 LfO|He|E|E HX| BFELICt.

=]

-

)

Im

al xH

=1

rx

X &8l (Replaying Transactions)

A

Ju

O] Zet=|2{™ MEXL70% 0|0 MH3HOF 522, 0|52 HIEZRQ 23 H= M2l HEE 2
LT,

i 1>
o 12
=
o M
|>

Il
<
I
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https://docs.stacks.co/concepts/block-production/bitcoin-reorgs

Ctat Z=of5t Mol QIELICH ERMMO| 2| 0F HIETRQI E2X|Q11} kel ZA2(0ll: peg-in)2tH, 0=
M MM F&7t ELICEH &, Taint 2M2 Solf ™ EZHMM0| 2E5}E|/U=X], £ O ASEESH
Ct2 ESHMME 2 SOIX| THCEsOf §HL|CE 0= QM S 1HE QEEh o~ QIE&LICt

Taint A1t A3 (enforcement)2 O[2H0f| F7HE 4= UESLICH S HE M= ABIA S E2X|QI10]
HEZQI EEH|QI0 BAHMOZ HAZAZ|, XLt SELto| XX AEMA I ITF EX|stE = §tL|CE O]= HIE
T SEAQ! SAtt SUSHK|TH 7| Tl 2 SHEHEl ZdUL|C}

AEf (Stacking)

291

AEHZ2 STX BRXp7t 2 712t E28 #7H(lock) 51 &2lof ol MHR}(signers) = £015t
£ CH7t2 HEZQI(BTC) Ed= 2= HAHUSYLICE AA0M MBXE7HF0| 2 =55HA] STt HA
Stackers and Signing Mg E15IM L.

HIAEU: https://explorer.hiro.so/txid/oxfba7f786fae1953fa56f/e56aeac053575f
d/.8bf72360523366d739e96613da3’chain=testnet

o OQI4l: https://explorer.hiro.so/txid/oxc6d6eb6ec82cabb2d7agf4b85fcc298778d
01186 cabaee01685537aca390cdb/.6 ’chain=mainnet

AEfZ vs AH0]Y

EfAO| AEJZIS JHEMO 2 PoS M99 AH|0|Zt H|Z6l| HO|X|TH ABHAL PoS HES|A7} OfL|0
)

1) &Ztx|ol E2O & KA (Yield in burnchain token)

AHO|Z2 2 EEN L2 EECE Hy3 #5LICH AR 2 STXE #11, HIEZQI(BTC) 2= &
S 2H5LICH PoXoilM =212 e|f(i2XI2] BTC 3) oM 201, PoS2| 2|2 EEE-Z— EC R
Ol SLIct

O iiZ0f PoS= HIESRIZ A2t dAof w2t W& ZF-(0l: 0|H2|&2| EIP-1559 & A2t /2l Tt
O|LH|:|I)0| ZIO5 p(|ur AE{ZIo| HAF AN S HEsHE N} Ha| 5|0 9 &L|C} (@,F_Tl__ AEHAL HEO| STX &t

A AHE2 AL, AENE B

_‘-'J-
rr o
Jn
(1{]
o
~
_lT'_

AEiF{2| BTC 2&2 =17} 7{9st BTC S HE/I O &2 STX 20| Z=efo 2 ZFE LY.
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https://docs.stacks.co/concepts/block-production/stackers-and-signing
https://docs.stacks.co/guides-and-tutorials/stack-stx
https://docs.stacks.co/example-contracts/stacking
https://explorer.hiro.so/txid/0xfba7f786fae1953fa56f4e56aeac053575fd48bf72360523366d739e96613da3?chain=testnet
https://explorer.hiro.so/txid/0xc6d6e6ec82cabb2d7a9f4b85fcc298778d01186cabaee01685537aca390cdb46?chain=mainnet

2) &2 A 212 (No slashing)

ol

AERH off stiafQl MBXF Hets 5K 2, PoXofl= &2 o] fiSLICE tidl ME 2[R E CisHA|

L sto
— H—
Ho FHI aiM x|/ 2 8 iVt EdS 4 SLICh

AEYZIS PoX H7{LIZS] LS SAH0|0f, DE AEYA HZAP} OF MY |r

W 212 7152 Clarity ADIE HEE 2 7515/0] QLLICE XMEH LIS HEHE 2ME 7

T5HH2.
STX E=/alH
07| 25tz HE(lock) 2 £E2 0|S0] OFeloll R2lstilL. 32 HISEHO|H, STX = At X140

15h= &
JiE USLICH AEHZ ENTHMO| M ZEH Z2EE Ho|MTt 0|5 717t =0, B3 712 B& Al Xt
S

HEN7F EUCHEZS| “FF sidl ERME" 2 ).

1. H7IRE 2[RIE AMO|2 YEE APIZ =3

2. et ABMA JIH ol £of XpH =0l
3. BTC 24 FA &g 712t &y
4. EBFM HREIAE , STX Z3 (CH2 2|9IE A0|22] prepare phase A% &, = TIgH 0l
2|2 = phase?| OIX|2} 100 HIER QI 22 0|T0j| 2t2)
. 2| E AO|2 SOt ANEI BTC FAZ BMAFHS

>I

5

6. &= 71t S M AMEH/2Y S Sl =3
7. &3 71t S= A XS SHH(AHE 7Hs)
8

. D AtO[22| B4 0|3 ZEA

AL
)

M
>

0|22 FH Z0|= % 2F(2100 BTC %) 2L}, BIEI QI HEQIA Q| &l A2t HS0f w2t

2|2 AEfZ (Delegation) E2

AENY BHAl2 3| &2 AEjZ ot 9| Q) AE -0| IELICE

£ AEZ2 ¢ EERE 02 M=, 5H MYXIE 2ILICHL £2 ARjZol= £[A He STX &
o

0] oM, 0= PoX APIQImln threshold ustxZz &QlIgh o~ JAELICE

No. 50/ 87


https://docs.stacks.co/example-contracts/stacking
https://api.testnet.hiro.so/v2/pox

o HfX= 24 BTC Fo/Hst 2tz £5 0| SS M= XY 7Is
o PARH= 021 AF 2| STXE 20t F|a AR Y = LHS 2[RI = ALO|2 &0 &
A

22 Y A= BRAPLEHE B +T5I=E 28 ks

E3a HOx}xt0] =A

HE STX ERAPVIAIS 22 B s Bh= A2 OfgLICt CES S5sM0F L.

o B S ?le XHEl=E BTCF2 HS
o (MEBXIE 2LETHH) MUK} 2ZEY 0| |X|

ABhA MENA O] Chost B/EF7H RO, ABIA 24 HO|X|0|N SMS EOIE 4 JBLICH

PoX e2jojjA{2] AEiE

AEiZ2 PoXe| ¥ 7150/0d, E5H|Q & L& SH 2 HOo{HL(Ct. HA| 782 SIP-0070 F2|x|
O ASLICH.

A1 SIP-0072 Nakamoto O] AEfZIE AFelL|C]. 72 7|52 RAF6f, Nakamoto 0/F
AEFE MYXF GSH EZ MH) S FI[2 8i8fL|C XfA|aF AFEHE SIP-021 &1,

AEZ2 2F 2100 BTC £5(=2F) 2| 2|9/ = AI0|22 ZI3E|0f, £H|(prepare) 100 €5 + 2|9 E
= CHA 2 L,

Nakamoto O|F ABA = Z3S|X| o022 PoX W EF(CIS AO|22| AEHE Hot= ES )2 &
H| &7 100 BTC &5 ol &f&f 2 ELICHOMX|2f tenure-start g—.).

PoX 0”91 Z%S CHE MY Eets AlERILICL 0|52 100 BTC 25 &2 28 MYE flet DKG(=

oo
Ral
jx
Jhu
Rl
o2
|
ojn
Jhu
mjo
kO
-
ol
2
i
1
Al
N

RS MoK} AlSH 9! AEiZ) Q0| M A3 © 2 {2 |EHL T}
2EjZ 2t MY(Signing)
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https://www.stacks.co/learn/stacking#startstacking
https://github.com/stacks-network/stacks-blockchain/blob/develop/sip/sip-007-stacking-consensus.md
https://github.com/stacksgov/sips/blob/feat/sip-021-nakamoto/sips/sip-021/sip-021-nakamoto.md
https://docs.stacks.co/guides-and-tutorials/running-a-signer
https://docs.stacks.co/guides-and-tutorials/stack-stx/stacking-flow

k|
=

t. MEXH= STXE AENZSHOF 5101, 2B E 2 MEX 20 2
S LY.

ot

M lj

1. =™ MUK} 2
t0|=(How to Run a Signer)E Wzt Xpd| MBS 2Ge = USLICH 2zt elmat/2H X|
AlO| EHegfLCh

d

2. CIE MR} g

Atxl| 20| o RH, Bf MEX Hi5to] sile MBS AEHZ EMMMO| Zatsh 4~ ISLIC &
B2 Stack STX 710 0] QHLH=[0f RLESLICE

2lg) Al
=0 fIglels d MY 22 2 gisL IE} A AR EMMMS A= B 2GRV MBXE
FILLICE E 2YXIE flst ME ZI0|EE JAELICE
AEHY WL 91
£2, E #0], 72li2 0|8, 2|7 = 2EiE S 0421 S40] ASLICL
M H| = AE{Z] HO|X|0f| A BHOI5HM|L.
Al B2 Stack STX 710|EE Z IS L.
AENZ HIOIE /A= thE =70l &ele & AELICH

e Signala1

 Stacking Tracker

» StakingRewards.com

 Stacking Calendar
E 2 xH M :
E2iZM (Transactions)
ENH M2 ABHA X|Q1o] sy 1 40|04, MEXZL HERIA L &SXESh= £ +HYULICH
Of Mol M= EiZE0] OfEH SZfsh=X[2t &1, Post ConditionO|2t= &7t Hot 7|52 AMgiL
Ct. Ol= SEI0|AE JHEX7F Q| Xl ADLE AEMECRLS| dSAES HR|GHY| 2l6 ST i 2N
= UAEE L
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https://docs.stacks.co/guides-and-tutorials/stack-stx
https://docs.stacks.co/guides-and-tutorials/stack-stx/operate-a-pool
https://www.stacks.co/learn/stacking
https://docs.stacks.co/guides-and-tutorials/stack-stx
https://app.signal21.io/
https://www.stacking-tracker.com/
https://www.stakingrewards.com/calculator?asset=stacks
https://stacking.tools/

EUTYMES ABiA Z2F0l0] M 7|2 ERIQILICE, 2t TS AN AT AlSE|D, YRHoD
SZ5010] 7|ZEILITE 0] 7H0|Si ABIA ERHTMO| ZHE WAIS Ofsfahe o £20] ElLIT

EUMMS ABIA 5.0 HEYT0|AN £1Z SHHE]| H 02 B2 HELICH

Client
Generate —> \Verify & Sign —>  Broadcast
|
i |
|
Node |

\ %4
Register — Process — Confirm

(Generate): 21T FA(of| 2t EiEMO0| REE L|CH

AHAM

oo

o AZ % MY (Validate and sign): E2RMO| U2 LME|Q=X| Stolstd Qs MBS &
2L

=

_

o HERCI|AE(Broadcast): EMMO| =2 MSEL|CY,

« SE(Register): A=AV} EAHMMPS £4, 4SS5I 0|2 mempool(Hh7| S E2M Lt
2)0fl F7FEfL

e X2|(Process): ;{=ZX7t mempoolS ZE5tL ES0f| Z&e EAMMS MEHGHL|CE O] THA|of|
M EZ ®E Al Post Condition AZ, AOIE ZEME EZ WSl J|= ZHEME $& 50| 2lst

4 QL.

o E¥(Confirm): M=X7t E52 HMQretn, AEHF{7F SQI6HH HER I 0| TutE|of 2|5 &HE

EUME2 S5 = M 7HX| &Ef & stLIE 7HELIC}: pending, success, failed.
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& (Type) Z¥(Value) MH(Description)

Tenure change  TenureChange M=ZAF US| M22 ARMA S5 Mds 27 &
= O[#IE. AE{FH0]| 2|5l ~E LICH

Tenure change TenureChange- — AE0| 26 REE0, M M=ZA7E 25 HHEE ARG

block found BlockFound T 7|E M2XHe ST

Tenure change TenureChange- — AEHZHO| C’IoH |0, Xl ZZAe| A ofihs 2

extend Extend A5to] A& 252 dde = U g

Token transfer token_transfer  AHHS SAXFOIM AXE HEEHLICE

Contract smart_contract ADOIE ZAEZHE HYE,
deploy
Contract call contract_call 370El(read-only7} Ofl) ZHEE gt~ S &,

2t EYMM RHO| 0f|Al= ABHA Blockchain APT S MO|0i|M gfelgh 4= QIELICH.

97| HIg ZIEHE SE2 ESTM0| BREIX| YLLICH AHHE LIBS HES IH0/=5 Fust

AL

Post Conditions

Post Condition2 AE{AQ| 71 53511 S0|22 7|5 & StHHYLICH

Am

E2A 0|81 d=AtEe mf

AEHAL Moj| x7|2E Hoto| siAl 2120|120y, Post Condition2 0|23t HstS 7|Hto 2 ERMSHE
L|C}. Clarity(ABAS| AOIE ZHEE 0101)2t OFE7EX| 2, Post Condition2 AFEXIZ} =SS A|21 of
ol & x|

Fx| 2t S YRIst=5 EEs| 2A=USLHI

= =

Post Condition2| SZ ulAl

Post Condition2 ADIE ZAEMEJ} O AX| 25 S22 51X A= 20| E S0|M dH™5= =AU
ol |__| [_}
=] .

Of|A|2, AF2XI7F NFT O Z2{ 0| A0 100 STXZ NFT FOHE 7|CHstCtn 7FESHAICE ofuf T2 El
E Jj&X}H= Post Condition2 715101 4H|2 100 STX7 MEE|= ZR02 ESRMO| Az 2
&t £ QIELICEH XS SE5HK| o™ EAMMM 2 2280 H|Q|5t0 SA| STHEILICE
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https://docs.hiro.so/stacks/api/transactions/get-transaction

Sa¢t 82, Post Condition2 ADtE HEME LY R0f| ZXY5HX| §H=Ch= A LICH CHA, ADE HE
2HE Q|of| 5{%l £IF Hot#lojofo|n, T2 EE HZF0f|A ZHELCY.

ol
=]
[m
ot
b
s
o
oA
n

[2fA AFEXEZL 2ol Xl HEME L M SAIESIHE T, O &5HA| 8t S210] 2

AEHA X|ZH(Of Post Condition2 X|Z0il EA|=[0{ A&}

E 2l
o||7-|| E 2 ZH M{ J.tEIcLI 7E=l;|_|.§ |:|15_|-g| ?EI-EI ||_-_|. OfoF HERE Z=XH0| XA YX|5HA] okouzi EZHIM 2 =Ct

= — e

ELIC.
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mint
Requested by "Fabulous Frogs" (localhost) using
localhost:3999

You will keep

@ rAB

fabulous-frogs ST3Q...9W6H

You will keep or receive FAB or the transaction will
abort.

You will transfer less than or equal to

O sTX 50
STX

ST3Q...9W6H

You will transfer at most 50 STX or the transaction
will abort.
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2 of|Alof M ADLE ZIESHETE NFT 2t 7§ & % 50 STX XS SHX| oW, EMME2 ZA| FSEHE
LT},

Post Condition®| & XtM|st SZF BEAl2 STP-0052F Hiro2| Post Condition S E2[H0|AM &tolst
2 UELILCE

Clarity

Clarity= AEHAO|M AHESH= AOIE ZIEHE AO{QL|CH i =
= ULE MERH A =[SLICE Claritys A0 fE EME 2ol 2| XSHE 02 =5

BHE 2 XFAMSF A
= = o= —
3otH, Clarity Crash Course 7t0|EE &115tH a5 2 A|&SH= O] =20| ElLICH

x|
H71sE A

rol

Clarity= Z87ts(decidable) AOtE ZAEE A2 0|5 7ts Mot EoHY S 2halstE = A &
AODf AEHA %EHIO'OH OHE| THELE[ASLICH ADIE HEME = JHUXIZ ESX|Q1 Aol A A H| =L

A 2RS FAEE AEE 4= QA §L|CH

Claritye] 87| Solidityoll M Z5| WAt ot 2oFs Alzfofl A mES Lof, OFRA T Hot S £|9M
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https://github.com/stacksgov/sips/blob/main/sips/sip-005/sip-005-blocks-and-transactions.md#transaction-post-conditions
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https://github.com/stacksgov/sips/blob/main/sips/sip-002/sip-002-smart-contract-language.md
https://stacks.org/bringing-clarity-to-8-dangerous-smart-contract-vulnerabilities/
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https://github.com/stacksgov/sips/blob/main/sips/sip-010/sip-010-fungible-token-standard.md

sBTC Signer Set
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https://github.com/stacksgov/sips/blob/main/sips/sip-010/sip-010-fungible-token-standard.md
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https://docs.stacks.co/concepts/sbtc/operations/deposit
https://docs.stacks.co/concepts/sbtc/operations/withdrawal
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sBTC-v1 High Level Deposit Flow

~

User creates deposit
transaction on Bitcoin.

|
UTxO in Mempool

v

User submits proof of
deposit to Deposit API.

7

I
Sends Message

v

~

Signers detect deposit,
validate UTxO format, —Reject—p
and vote.

Signers notify API of
rejection.

Acgept
* Ny

Signer send Bitcoin [—Failure

transaction consuming on Stacks Blockchain |
BTC

Sucéess on Bitcoin Blockchain

v

, , . on Deposit API
Signers fulfill deposit.

sBTC minted .
( ) elsewhere
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Withdrawal (E2)
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https://github.com/stacks-network/docs/blob/master/concepts/sbtc/operations/deposit-withdrawal-times.md

sBTC-v1 High Level Withdrawal Flow

Initiate withdrawal to

Bitcoin address via
clarity contract.

~

Success
(sBTC locked)

v

Signers decide to
accept or reject.

T
Accept
(wait 6 sortitions)

Y

Signers send Bitcoin

transaction fulfilling
withdrawal.

|
Success

Y

Signers burn sBTC.

(sBTC burnt)

L Failure

L Failure—p

——Reject—p

7

No Withdrawal

Signers reject
(sBTC unlocked)

A

No. 68 / 87

, on Stacks Blockchain |

»

on Bitcoin Blockchain

elsewhere




Qo

0[J

01
B0
m

mr
Ijn

B

| 2134 (finality)

U

e SBTC MEEX}

(@]
I,

ME FHI5HA

]
L

0|8+= Deposit and Withdrawal Times

=g Al 4S0] H BHE

ol
=

&laff #|o] A

= sBTC HEEAE MUHX}J}H|IER

SLICt O

oF

AZAHQ Qujzf|o|Me| ZFHt

=
[

AlH o= 0jjoF =i ==

St =

00
el

FSBTC M3t

L|Ct, s

St
=

oI5t £ HIERQI HEQ|30A X2

ol

HLIC.

ke
[SR=]|

=R

2010

H AbS}

10

X
(s

tHA1 2|

I_

2
=

HI0|EE S50

2 SAIZE B

K

i, SBTC E2|X|

[¢]

21 2

= FgoA E0{ELIC.

L20i|M Ar23H== gL|C BTC — sBTC

Wrapped BTC(sBTC)E Sslf H{ERQIS

SBTCe=

o| HIZLIES ZOtof gfLLt.

L

S
=

M AEfA O] PoX(Proof of Transfer)

No. 69 [/ 87


https://github.com/stacks-network/docs/blob/master/concepts/sbtc/operations/deposit-withdrawal-times.md
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https://github.com/stacks-network/stacks-core/issues/4235
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