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unil 1 — OP Stack L2 Asazls uazdudiu

119059 lviu

4519 L2 chain lil@duainlan usisuananudnlaingudiusazininnuesls uag
Meagasilvuluszuu wardnlawnufiudnauud bug 16 weldidleniudeuiinganaiu

Workshop 20260619 %84 Oracle School §u 1 WgR 3Rl a1 aT Uniiangununln

Asunauazasiioluunsas U

L2 Rollup Aaazls

L2 rollup #® blockchain 7151 EVM wa3iias wi “Bu” auuaensioain L1 (Ethereum)
TannsTwad transaction data nduasluuu L1 1useee gléeen gas uu L2 Jsgnndn
L1 370 w512 L2 538 transaction wanes1en1shilu batch ifiendanesdeas L1 ade
1)

vinlandan OP Stack

OP Stack A open-source framework 71 Optimism gua aaAKUUNTHANAZT9 L2 chain

vasinaslalagliseadeunnegidlu dofnan:

o battle-tested uu Optimism Mainnet + Base + @18 chain Tum'ﬁsga Superchain

« documentation ASU, community T#g]

. wWasu execution client 1§ (op-geth #5@ reth)

« 5895U ERC-4337 Account Abstraction laviufi

d113U Workshop ‘f:f L1 A Ethereum Sepolia (chainld 11155111 ) wag L2 ﬁﬁ%’w%ﬂ%’
chainld 20260619 (hex ox135270b ) Fadenaniud genesis (2026-06-19) LagN5IALAIIN

919lu EIP-155 registry‘ﬁ chainid.network




Judunan 4 A9

| L1: Ethereum Sepolia |
| batchInbox contract |
| OptimismPortal (bridge) |

| L20utputOracle (proposer) |

| batch tx + output root

I v

P2P (libp2p) «

~ op-node (consensus) |« op-batcher —» L1 batchInbox
| derive L2 fromL1 |

| Engine API (JWT :8551) |

| engine_newPayload / engine_forkchoiceUpdated

T v
| op-geth (execution) |
| SUEVM, AU state |

| RPC :9545 |

op-geth — Execution Client
op-geth fia fork ¥aa go-ethereum 7 Optimism faudasiesu L2 EVM viwtiii:

SU transaction, ATUW38 state

LAU blockchain database

\Un JSON-RPC #115U user/dApp (port 9545 Tu deployment i

Aafi Tailel wiives op-geth: op-geth 11i531 block Tuu “valid” Tu L2 rollup context

op-node Wuauuen

op-node — Rollup/Consensus

op-node AB@aNBIYBY OP Stack ¥iutin:

« 811 L1 tit® derive L2 block (rollup derivation)

1
U

« &4 op-geth W1 Engine API 7 port 8551 Tnely JWT 145U authentication



« AYAU op-node 18w Libp2p gossip (P2P)

« 1Ua RPC #1935V status check (port 9547 )

Engine API 1% 2 method #@n:

engine_newPayload # &9 block Tnai 19 op-geth execute

engine_forkchoiceUpdated # Uan op-geth 31 head/safe/finalized aqﬁ block vk

op-batcher — Batch Submitter

. I3
op-batcher 594 L2 transaction tUu batch W& IWafag L1 batchinbox address:
batchInbox = 0x00b183c4dd523784207fce23ebf838bcfa80c455

Wo op-batcher Iwas batch a3 L1 wa2 op-node §18u (follower) f81u L1 w&a derive L2

block ieafuld alaifl op-batcher $u follower azAnsii block 0 naan (P3 Tu workshop)

op-proposer — Output Root Submitter

op-proposer Iwas “output root” (hash we4 L2 state) as L1 \iWe i withdrawal proof

9 ula dnsu dev/testing Trulaaluinesnis withdrawal 91 L2 - L1

Sequencer vs Follower

WEA® block X
fio sequencer key X
\%u P2P gossip block (-p2p.sequencerkey) = X
§u op-batcher X
derive 910 L1
§u P2P gossip optional

Sequencer A8 node 7iliANSHEAR block fid private key WAy (sequencer key) tiNaLHy

block fieusdsaan P2P uaz§u op-batcher o lwas batch as L1



Follower @ node 7 replicate a1 lsit@n block 189 we sync 310 2 M4

2 Sync Path 424 Follower

T » L1 Derivation | "safe" block

| @1 batch 31n | (op-batcher | ¢a9dfl batch aglu L1 iau

| L1batchInbox | Twasuwadn) |
L
|
op-node —|
| 1

' ~ P2P Gossip | "unsafe" block

libp2p multiaddr | (real-time) | 3uviuiiann sequencer

@00 1

Path 1: L1 Derivation — Safe Block

op-node 811 batch transaction 910 L1 batchinbox &7 reconstruct L2 block anua1fu

M v 1 1 [d [
block 71l@a1n path Hi3an1 “safe” wws1edl L1 1Uu source of truth u&a

Yaifn: YN real-time M1u L1 block time (~12 3u1¥) wazAadl op-batcher Suag

Path 2: P2P Gossip — Unsafe Block

sequencer broadcast block Twsinu libp2p 11udinas produce follower 5UKA2 execute

y1uf block a1 “unsafe” iws1zdaladl L1 confirmation

o w 1% v Y - < . 14 1
@1m8: sequencer ABITUAIY --p2p.sequencerkey bWBLYU gossip block A11idl follower g

Tsisonsu block (P10 Tu workshop)
P2P gossip @stanng block T lai@unsa sync Usei block 0 — head 161 fraviu
follower Tnsifliiai3udasse L1 derivation feu f9az “ifiu gap” Usyiadimeld

follower U4 2 path wiauiu alang real-time uazauUasafuain L1




static peer: libp2p # enode
anuduaLTiAaTue3slu workshop: op-node 14 libp2p multiaddr &11$u P2P gossip
Fewtmuane199n op-geth enode:

# libp2p multiaddr (op-node P2P) — T i1l --p2p.static

/ip4/1.2.3.4/tcp/9003/p2p/16Uiu2HAm...

# enode (op-geth devp2p) — 11U execution-layer sync wintiu

enode://abc123...@1.2.3.4:30303

W8 follower sync WU consensus-layer (Engine API) op-geth 5u block 210 op-node s

T¢21n devp2p 1aelin@ns enode vas sequencer (P8 Tu workshop)

Contract ianuu L1

OptimismPortal (proxy) 0x08d045€317f924294289592c557f198f95a7b519
L1SystemConfig 0x2ab35cd61aa475d6a2df296ebbf6b132c7587d86
batchInbox 0x00b183c4dd523784207fce23ebf838bcfa80c455

OptimismPortal A8 bridge %&n {14 deposit ETH 910 L1 — L2 W1u contract i op-

node 81U deposit event 910 L1 wa2 mint ETH uu L2 Tﬁ@’%‘u

a =1
UNLIYUITINUNU
nauasliou OP Stack #8433 op-geth Wag op-node wennvdifudaau: op-geth

execute, op-node decide ﬁd@@ﬂﬂumu Engine API il peer discovery Wa follower

A19u5e sync l3idu Tanunaudn “ag sync path luw” Aewuwe artifact AnUsziamn

unsialuazassuasdennis de loy L1 contracts @28 op-deployer, genesis config, Wag
p p-dep g g

a X ] =& = . Ay A X '
ATILAU sequencer YUNIATIILLIN ‘li\‘]ﬂ’é]‘i]‘ﬂﬂ chain U NﬂiuLLQSQﬂ%uu'ﬂ,‘WuﬁaﬂﬂiaU
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UNN 2 — LA38ULASDILLAY toolchain (user-

space, L3idl docker/root)

fauRza314 chain 16 fiaala binary nau — Wagdte widasealidl docker, 13l root,

v
ada UGL!I a 14

RAM 1A 2.6GB 22AaaaanISRARIlian RALIoSTULA minor release LHE9719VIN A

u

Clique PoA g luvisfou

ATN59U binary naans

forge / cast / anvil foundry 1.7.1 compile contract, send tx,
local chain
geth 1.13.15 (commit c5ba367e) dev chain Clique PoA,

reconstruct genesis

op-geth #1134 op-deployer L2 execution client
op-node #14 op-deployer rollup/consensus layer
op-batcher #14 op-deployer Twaa batch ag L1

typst 0.15 render docs 1Ju PDF
pandoc 3.10 convert markdown

v v
U U

YNURUARARN user-space ( ~/local/bin ‘Vi%a ~/.foundry/bin )‘hjé]la\‘] sudo ANASY

2.1 Foundry (forge / cast / anvil)

Foundry 1Uu toolchain #an@1w5u compile Solidity, @4 transaction WY cast , WagSU

local chain A28 anvil

10



# fngo foundryup bhaI5U
curl -L https://foundry.paradigm.xyz | bash
source ~/.bashrc # 38 ~/.zshrc

foundryup
- .
WD foundryup b&A3AN verify:

forge --version
# forge 1.7.1 (...)
cast --version

# cast 1.7.1 (...)
anvil --version

#anvil 1.7.1 (...)

Ya311Ava4 anvil inae3nau (P1)
anvil 1 &1 = chain wenife? 1aif P2P networking 339 multi-node sync A2g anvil vi1l

16 dhAeenns follower node 91 sync a39maald op-geth + op-node uniu anvil S3l4A

#1945 unit test contract waw local dev Mlsifioenns replica

2.2 geth 1.13.15 — vi1luAas pin 11a5%u (P2)
finefudniiudige
geth >= 1.14 §in Clique PoA engine aanyia%un Weld seth —dev %158 init genesis il

Clique config A28 geth 1.14+ a1 error iui

#1935V OP Stack dev workflow Un9e813983R891Y geth Clique LU reconstruct genesis
1% hash msafiu? deploy 13 (P11) — 61 pin RALaa5tuU hash agiNeuway follower g

reject AL handshake

AnAY geth 1.13.15

# @121 11am binary 210 gethstore blob (l3idiag build 910 source)

wget https://gethstore.blob.core.windows.net/builds/geth-linux-amd64-1.13.15-c5ba367e.tar.gz

11



tar xzf geth-linux-amd64-1.13.15-c5ba367e.tar.gz

mv geth-linux-amd64-1.13.15-c5ba367e/geth ~/.local/bin/geth-1.13
verify:

geth-1.13 version

# Geth

# Version: 1.13.15-stable

# Git Commit: c5ba367eb44a7dc85ea24a8aebale2b07cfd9dac

#...

] <

f1H99n15 geth 1.17.3 (Fnsu feature Tnsidu) Anul3auaste:

# geth 1.17.3 91N gethstore blob tLUAU
wget https://gethstore.blob.core.windows.net/builds/geth-linux-amd64-1.17.3-<commit>.tar.gz
mv .../geth ~/local/bin/geth-1.17

14 geth113 Wiovineuiu Clique ez OP Stack genesis 14 geth117 1llodBINTS feature

Tnaifi laidufiv Clique

2.3 op-geth / op-node / op-batcher
binary wanilawiaunu op-deployer #5® build 91n source U84 optimism monorepo 11
@54 version N deploy chain

# 6128819: build 310 monorepo (Fiavdl go 1.21+)

git clone https://github.com/ethereum-optimism/optimism.git

cd optimism
make op-node
make op-geth

make op-batcher

# copy 1U#l PATH

cp op-node/bin/op-node ~/.local/bin/

12



cp op-geth/build/bin/op-geth ~/.local/bin/

cp op-batcher/bin/op-batcher ~/ local/bin/
verify:

op-node --version
op-geth version

op-batcher --version

15949 RAM (2.6GB)
M Ty workshop 8 RAM 2.6GB 5u anvil + follower 147 w19z full multi-node

OP Stack (sequencer + follower + batcher wiaufiu) agutinun NN lUANINIZIAD
wan sequencer 1USUUY server 8.Nat @3u follower $UUL VM U8967109 LWA7 sync NIU

op-node peer %38 L1 derivation

2.4 typst uag pandoc (docs toolchain)

A195U render tan@1s PDF wag convert format

# typst 0.15 — single binary, 14# dependency
wget https://github.com/typst/typst/releases/download/v0.15.0/typst-x86_64-unknown-linux-musl.tar.xz
tar xJf typst-x86_64-unknown-linux-musl.tar.xz

mv typst-x86_64-unknown-linux-musl/typst ~/.local/bin/

# pandoc 3.10
wget https://github.com/jgm/pandoc/releases/download/3.10/pandoc-3.10-linux-amd64.tar.gz
tar xzf pandoc-3.10-linux-amdé4.tar.gz

mv pandoc-3.10/bin/pandoc ~/.local/bin/
verify:

typst --version

# typst 0.15.0

pandoc --version

# pandoc 3.10

13



2.5 n523d9au PATH

binary ManunAI508lY -/ localibin YaFDIRE U spATH ;

echo $PATH | grep -o '[*:]*local/bin[":]*'

# @25L#iU /home/<user>/.local/bin

# dnlaidl Wi i
echo 'export PATH="$HOME/ local/bin:$PATH" >> ~/.bashrc

source ~/.bashrc

foundry AARTIY -/ foundry/bin WEARIIRIN — foundryup AN PATH TiomTudiR

2.6 @5U checklist nauluundnly

forge --version # foundry 1.7.1
cast --version # foundry 1.7.1
anvil --version # foundry 1.7.1

geth-1.13 version # 1.13.15-stable / commit c5ba367¢
op-geth version

op-node --version

op-batcher --version

typst --version #0.15.0

pandoc --version #3.10

2/ 1 . < }%4 1
a1W1uATUYN binary AnSeulusie

UNLSYUIINAUIY

. ¢ o Y (% . ¥a ¢ o ¥V .
pin 1293%U geth THUA — geth = 1.14 AR Clique 9@n TgHaastUAY genesis hash
WU follower reject VISUUA W8 binary AUAZAUD ( geth-1.13 / geth-1.17 ) Br8U9AU

confusion lAf

14



anvil = multi-node — anvil Ag1%5U unit test contract W& sync 939@8491% op-geth fu

follower setup

RAM 2.6GB vi1la usinasuen role — sequencer Uu server nang, follower Ul VM ¥84

F7484 A7 sync KU network UWNUNRETUNNBLINUULATOLAY?

uniinluazidngnis deploy L1 contracts wagin3au genesis config — @4l4vn binary #

lnaRanalUnSauny

15



unn 3 — 1aan Chain ID uaz deploy-

config

AAVNNNENTIRSIINAN ADAINAMUAGINUYEY chain Tulannslu waldeniansedniu
chain 8u transaction fiv¥uliuu L2 vaas1fe1agn replay U chain wlanuiin — oy

[ (% ¥ <@ . b4 1 1
51 op-deployer UssVIALSA ABsdDA chain ID TrAlUunaw

i1y Chain ID fsdAsy

EIP-155 Wiy chain ID 111UTu transaction signature ietloaty replay attack 91
chain — 1 chain ID €U chain ﬁﬁagjuﬁﬁ transaction UU chain 1571 valid Uy chain
Hugae Fedunsreunn

Formuaibesdu:

. él’mbls\i{is'lﬁlu chain i registerslu chainid.network (EIP-155 registry)

- Honligedn 21641 W tooling UNA (MetaMask, OP Stack) 5095Ul@fias1 2153

(JavaScript safe integer)

« 61 chain 9% public A25 submit PR 1WuL11 ethereum-lists/chains f7¢

nagnstaan Chain ID: 15un

0

'
aaa

35791y Oracle School u 1 14Ae tdan chain ID = Ju genesis TusU yyyymmpD

chain 1 deploy Ju 2026-06-19 Fla:

chainld = 20260619

hex =0x135270b

v o =1
VDAVBILLUININTU:

16


https://chainid.network

Y A
an WRNA

o 1 < Y Y A . a o
d1de \Wiualau3iuiidn chain aduluy
laigaa Tunlusuandalaidilas register

fimnununy | WA genesis 939 lallddiavgu

Junou Verify 91214

Aoy commit chain 1D T verify Tu registry:

# 61973 chainid.network API
curl -s "https://chainid.network/chains.json" | \
python3 -¢ "import json,sys; cs=[c for c in json.load(sys.stdin) if c['chainld']==20260619]; print(cs or 'NOT FOUND

— safe to use')"

v =] < v v oA "y v a . '
AINAAWSAD NOT FOUND — safe to use 1148 b3 611698 chain Buaguan Ty suffix 1iu

Gl = lﬂl
202606190 KILadnN ID 91U

Tassasny deploy-config.json

a v

op-deployer 97U deploy-config.json AU deploy L1 contracts V‘!ﬂﬂ%l\'i — fields g1 UQJUSJ qil:

"l1ChainID": 11155111,

"[2ChainID": 20260619,

"12BlockTime": 2,

"11BlockTime": 12,

"maxSequencerDrift": 600,
"sequencerWindowSize": 3600,

"channelTimeout": 300,
"p2pSequencerAddress": "<SEQUENCER_P2P_ADDR>",

"batchSenderAddress": "0x644Da211BB604B58666b8a%9a2419E4F3F2aceCOA",

"l20utputOracleProposer": "<PROPOSER_ADDR>",

17



"12GenesisBlockGasLimit": "0x3938700",
"eip1559Denominator”: 50,

"eip1559Elasticity": 6,

"fundDevAccounts": false,

"useFaultProofs": false

-

a5u¥ Fields @Aty

v

11ChainID / 12ChainiD NYUAF L1-L2 91 contracts 3¢ hardcode 14 andwalale —

#104 redeploy Tusivisviun

4
a

12BlockTime OP Stack default = 2 3u1% A11aggn encode 191 genesis Wag rollup

config AUABUNKAIRB hard fork

maxSequencerDrift 55831387 (3UN91) 71 sequencer WanuAsnsalAlaglifasse L1 block
Tnai — saguiuluiages timestamp manipulation fssinAuly sequencer 814 stall 6
L1 1
o dl = (4 a 1'% <
sequencerWindowSize 91121 L1 block 7 sequencer fitaanlwan batch — IAuLAIUABNDY

an mark invalid

batchSenderAddress address 91 op-batcher 14U batch transaction uu L1 — feeii ETH
Tu Sepolia Aiousu batcher fiagiiu batcher aglwanlilauag follower a3A199 block 0
(auNi 5)

12GenesisBlockGasLimit 0x3938700 = 60,000,000 gas — chain 4lg@A1il Un@ OP Mainnet 1%

30M wsid1%3U testnet/workshop agenanta

fundDevAccounts 971 true 3% mint ETH 19 dev accounts ﬁ§ private key Aunaly (wu

Hardhat accounts) — #11u1lauy production chain 1inv1A

genesis alloc: bootstrap Lﬁiﬂgﬁﬂﬁ chain

deploy-config agnaiiaalaine — &1 genesis alloc Lsidi address 713 balance Jl4luaiasd

0 L2 ETH ninAu wagyaieniiogld ETH fe bridge a1n L1

18



chain 483 Oracle School taatleyniia3a — fldlusidas bridge W OptimismPortal 184

%589830 batcher wallet (9 P12 uag P14-P15 Tuuwii 5)

8192 bootstrap T# user Aaususn Ty alloc Ty genesis-template.json :

{
"alloc": {
"0xYOUR_TEAM_ADDRESS": {

"balance": "0xDEOB6B3A7640000"

0xDE0B6B3A7640000 = 1 ETH 11 wei (hex) — tnlanane address N@U op-deployer genesis

Security Warnings

%14 commit deploy-configjson N3 private key %59 mnemonic a4 git op-deployer
U key 61U environment variable 38 keystore 1ail% field Tu config
YANARITE LAY
&, 1 . a 1% Y4 13
1. p2pSequencerAddress — bUU address @15158 WA private key N@aAAABINUABILNY
WENFIIN (QUNT 4)
2. batchSenderAddress M43 ETH UU L1 9399 Aou deploy 81 fund lsiwe batcher 2% fail

LUUNUIN

3. 12ChainiD 189 verify AoUNASI — Warunas deploy luila

?529&@9U Chain ID a4 Deploy

%84 op-deployer 5 genesis wag rollup config gn generate 19 verify iufi:

# ) chain ID 910 genesis.json

cat genesis.json | python3 -c "import json,sys; g=json.load(sys.stdin); print(‘chainld:', int(g['config'][‘chainId']))"
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# ) chain ID 21 rollup.json

cat rollup.json | python3 -¢ "import json,sys; r=json.load(sys.stdin); print('12ChainID:', r['chain_id'])"

NIADINDIUARNY 20260619 — ONLNATINU genesis AU rollup config T match way

follower 9% handshake lyi[u

UNISPUIINAUY

Chain ID fi® identity v84 chain — idenuilsndudnuasvlsildlngls redeploy NNOYN
145udi genesis WJugnu verify 31i1snsutaue wag lock Aniily deploy-config neuiilas
Tufinazizuu node

deploy-config Lf]uLLﬁiqméuﬁu — unanluazitngn1sasng wallet waz key management

#1915V sequencer, batcher, waz proposer Falulavesnssnwrnnuuasnne chain

Weizen Oracle (Al - Rule 6) — Wgua1n deployment 354 Oracle School §u 1
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‘U‘I/l‘ﬁl 4 — op-deployer: deploy L1

contracts Uu Sepolia

chain aztialadlann L1 §elaifidayeyr we op-deployer apply 1@5a A& OptimismPortal 5
85U deposit, SystemConfig 1iu config 1314 op-node 814, Wag batchinbox s881UIUTU
batch 910 batcher — @u@IlAD “51nU84 chain” Ul Ethereum Sepolia ﬁvma&he

galaany

i1lufas deploy nauasia genesis

op-node LLag op-geth é‘imif address U84 L1 contracts ADUASIY genesisjson LWIIE
genesis embed 11_system_config_address W8 deposit_contract_address (= OptimismPortal
proxy) 111UTu rollup config Tnanse d1a519 genesis nau deploy &eey AaLa address

& o

ndelidl — deploy neulaue

5y deployer wallet T#diidunau

op—deployersl?gf private key Lamﬁuﬁ’mﬂaé’m: deploy factory, deploy proxy, set config
W SystemConfig 87UAa4 broadcast tx UU Sepolia 234 A1 gas @4

&S chain i wallet iwtid deployer/pool A

Ox644Da21 1BB60AB58666b8a9a2419E4F3F2aceCoA 098, Nat fund anlfifewdy workshop

g c') dl = 1
YUNINATUNDU deploy:
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deploy L1 contracts ﬁﬂ"ljﬂ (W11 op-deployer) ~0.05-0.1 ETH Sepolia
fund batcher account ($u op-batcher diaiiles)  0.1-0.5 ETH Sepolia
fund proposer account (optional dev) 0.05 ETH Sepolia

#1594 gas (restart + re-tx) 0.05ETH

Sepolia ETH #1l@a1n faucet #ae1dn (alchemy / infura / quicknode) — unatd@esd

. < v
mainnet balance Lanuag

v a v
TAssas14 intent 9 op-deployer AB9Ns
op-deployer ¥1191ua7A “intent file” ﬁszqdﬂs’l’mms deploy chain 1o uu L1 Ta dne

config agls JUkUUATIY:

# intent.toml (a9 TATIAS9)
[global]
workdir = "/path/to/deploy-artifacts"
11_rpc_url = "https://rpc.sepolia.dev”

private_key = "0x<DEPLOYER_PRIVATE_KEY>"

[[chains]]
id = 20260619

base chain_id = 11155111 # Sepolia

[chains.roles]
proposer = "0x<PROPOSER_ADDR>"
batcher ="0x644Da211BB604B58666b8a9a2419E4F3F2aceCOA"

sequencer = "0x<SEQUENCER_ADDR>"

[chains.deploy_config]

12_block_time =9
gas_limit = 60000000
base fee scalar = 1368

blob_base fee scalar = 810949
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wuld private key 91399 Tulwain commit 191 git — 14 env var %30 pass N

$u op-deployer apply

# &9 env fau (14 hardcode key Tudn#o)

export DEPLOYER_PK="$(pass show eth/chain-deployer)"

op-deployer apply \
--workdir ./deploy-artifacts \
--11-rpc-url https://rpc.sepolia.dev \

--private-key "$DEPLOYER_PK"

op-deployer 9%: 1. deploy ProxyAdmin + AddressManager factory Uu L1 2. deploy proxy

contracts ﬁﬂ‘ljﬂ (OptimismPortal, SystemConfig, L1CrossDomainMessenger,

L1StandardBridge “1a=) 3. initialize contract uwsaz@n28 config 91n intent 4. WU

state.json + rollup.json + genesis.json &N --workdir

5213195U 9z tx hash Tuasanun 19gf Sepolia Etherscan i confirm usiaz batch

address 93471 l@%as deploy

chain 20260619 7 Oracle School deploy 234l# address ﬁx‘i‘ﬁ:

Address (Proxy)

OptimismPortal 0x08d045e317f92429428959ac557f198f95a7b519
SystemConfig 0x2ab35cd61aa475d6a2df296ebbf6b132c7587d86
batchIinbox 0x00b183c4dd523784207fce23ebf838bcfas80c455

M3298@8UUU Sepolia Etherscan 31 OptimismPortal proxy & code 934:

cast code 0x08d045e317f924a9428959ac557f19895a7b519 \

--rpc-url https://rpc.sepolia.dev | head -c 20
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81& 0xe0s060.. (bytecode AuduAI8 EVM preamble) uanain deploy #1152 anld ox fe

deploy 83lsiaun3e tx fail

$522d9U implementation W1y EIP-1967
proxy contracts Tu OP Stack ¥i1¢1a EIP-1967 — implementation address Fudi

storage slot A49:

# 81U impl address €ad OptimismPortal proxy

cast storage \
0x08d045€317f92429428959ac557f198f95a7b519 \
0x360894a13ba1a3210667c828492db98dca3e2076 \
--rpc-url https://rpc.sepolia.dev

1 dl Y o [ . dy d! I . .
ATLASEI5U chain U = 0x000...e89F13c5e4033b2d3cd76c9d6958cfbfe26d3c2 YIAD OptimismPortal

implementation version 5.6.1

nuAn P13: state.json ﬁ op-deployer L%ﬂua@ﬂlnﬁ field %E) OptimismPortallmpl — AN
& I . i M v 1 v . & 1
Huo1adu oo 1@luung version ¥a4 deployer ualilaudain proxy W field duly
1% address 7 op-node 14939 op-node 811N rollupjson FIWLUN proxy address &1

lsinuila verify on-chain #18 cast storage 8818 field Tu state.json A1UaA

fM9133¢9dU SystemConfig
SystemConfig LA batcherAddr, gasLimit, scalar #1469 — op-node dﬁuﬁ’sﬁlﬁai’hﬁaﬂ

index batch 21n address 1a:

# 6) batcherAddr i register 1374 SystemConfig

cast call \
0x2ab35cd61aad75d6a2df296ebbf6b132¢7587d86 \
"batcherHash()(bytes32)" \

--rpc-url https://rpc.sepolia.dev
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1 M v [ $
AN LARADY decode LUU address 0x644Da211BB604B58666b8a%2419E4F3F2aceCOA TIAD batcher

wallet 1 fund 1a"

W&itlaan —workdir (i lulgse)

[ < =
ad apply Ld3 114! ./deploy-artifacts/ VEN:

deploy-artifacts/
|— state.json # snapshot @ deploy (811 impl addr '16f tsia Ei’]l,%a‘l/m field)
— rollup.json # config i op-node 618915 (genesis hash, portal addr, “1a*)

L— genesisjson  # genesis state Aad L2 (1T op-geth init)

[
a .4

awlvaiife “Nuiden” w4 chain virduunnulineu wsizun 5-6 fesldnnea

Auan P6: 881 rollupjson 71 publish 13U HTTP server alsigiuladn sync fu
deploy @1@n chain Haatayn genesis hash UAAY 3 N9 ( genesisjson vs HTTP

endpoint vs live block 0) tWs1g server §41&5W rollup.json LA121N"15 deploy S8U

1
= L=

1 ad % 3 1
fow 5Uasnfananfa copy IaaIN —workdr U84 deploy sauaAlAYASY

w
UNISIUYDIUNTL

deploy L1 contracts Aatunaud « Waswladldieg” sz address ﬁié’%gﬂ embed
1491 genesis wae rollup config @eRaensaiu L1 9599a0A818 chain £ deploy HANATA
%38 config l1inss nafgI@e redeploy ﬁy’wmmzﬁ%ﬂa genesis lual (§afiAnduess 3
soulu workshop) fatiu verify on-chain 838 cast AUAUMTIAZ1S genesis Lo

UNOALUAZU genesisjson WAT rollupjson bUASIS op-geth + op-node UU sequencer LLag

Y Aa -3
boot L2 Tinanuaanisn
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= % . .
UNN 5 — @514 genesis 1A% rollup.json

wa deploy L1 contracts L1@39 &1 chain fissn1seelUde “gaisuduvedlan” — genesis
block Ainnlvundeaiiunseinds uaz rollup.json fiuen op-node 31@579 L2 910 L1 64

19 draesegneinainnuudus byte 1hen Iunag derive lainsanu chain wan

@574 genesis.json wag rollup.json A28 op-node

= Y Y o (Y a’ll .
op-node d subcommand genesis 12 1Aad9lwdanasiatiann deploy config llag L1
deployment artifacts
op-node genesis 12 \
--deploy-config ./deploy-config.json \
--11-deployments ./deployments/state.json \
--outfile.]2 ./genesis.json \

--outfile.rollup ./rollup.json \

--11-rpc https://eth-sepolia.g.alchemy.com/v2/<YOUR_KEY>

4
o v A 1

ANAINaEe1U L1 block ‘ﬁsmﬂ,u deploy-config (kMU -i1-rpe ) kAUUNA anchor L1 block

adlu rollup.json W58L@514 genesis state 1UNATIHY predeploy contracts a4 OP

Stack 13lu genesis alloc

AU chain 20260619 wadnsile:

. genesis hash: 0x1c9445c6cac6880fac00ba5dedfc8bfa3ce5fd39ec8eb9053b02e2e89a0923
« anchor L1 block: 11098766 (hash oxdaf23148...)

o 12 time: 1781926452

Y . Ao w
TA59a574 rollup.json Nd1AaYy
rollup.json A® “passport” ¥e4 chain — op-node Vgﬂﬁ’s (sequencer + follower) AB4

Tlwatisufeanu fields Ndensialign:
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"genesis": {
"11"2 {
"hash": "0xdaf23148...",
"number": 11098766
|3
12" {
"hash": "0x1c9445c6cac6880fac00b45dedfc8bf43ce5fd39ec8eb9053b02e2e89a09{f23",
"number": 0
3
"[2_time": 1781926452,
"system_config": { ... }
|3
"block_time": 2,
"max_sequencer_drift": 600,
"seq_window_size": 3600,
"channel_timeout": 300,
"11_chain_id": 11155111,
"12_chain_id": 20260619,
"batch_inbox_address": "0x00b183c4dd523784207fce23ebf838bcfa80c455",
"deposit_contract_address": "0x08d045e317f924a9428959ac557f198f95a7b519",

"[1_system_config_address": "0x2ab35cd61aa475d6a2df296ebbf6b132¢c7587d86",
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[

fields d1AsuN follower AB9IMSI

o

genesis.12.hash genesis hash Adomse 0x1c9445¢6...

genesis.12_time timestamp 84 genesis 1781926452
block

batch_inbox_address op-batcher wad batch ﬁﬁl 0x00b183c4...

deposit_contract_address OptimismPortal proxy (L1) 0x08d045€3...

11_system_config_address SystemConfig proxy (L1) 0x2ab35cd6...

12_chain_id chainld ¥@4 L2 20260619

deposit_contract_address @1AEYNIA — op-node 14 address i filter L1 events tiN® derive

deposit transactions a4 L2 8ldAnaz s deposit 1ae

ad . 1 14

15/373 genesis hash 11in34

WOASI9 genesis.json WA2 IUABUUIAUAD init op-geth LAZASIY hash:

op-geth init --datadir ./datadir genesis.json

op-geth 9¥WUN hash 8anan:

INFO Successfully wrote genesis state database=lightchaindata hash=0x1c9445¢6...

hash N1GABRFIAY genesisizhash T4 rollup.json 90 byte &113n39 nuwAIWUI

genesis.json ag rollup.json a519AuAzYAiY wIaLlATUA fields NNAS

aai hash linssuaws

1384 ordering Va1 fields Tu genesis alloc, extraData mugﬂ format, %58 timestamp Tu
.. av o Y . v a v& & .. v o
genesis.json nlunsanu rollup.json a2utdagu hash Tasatiu genesis.json fa4U1INAN

duReanu rollup.json 13l generate uen

28



5%24: timestamp Lag clock-wedge
2 time 11 genesis A8 Unix timestamp (3un#) W84 genesis block L2 A1lifesdennaos

AU L1 anchor block 1381254

o U

#1935V chain 20260619 timestamp 1781926452 MFINUIUN 2026-06-19 Turia UTC —
fnsiineanlunatetluamsenansdu sequencer 2% produce UdanWSN (deposit-only
block) 73l timestamp 1 valid @131 consensus rules waa op-node %16L0994 crash-

loop 9uNI19% redeploy 1

UeyniliAna3eluiu deploy 984 chain 20260619 (clock-wedge P5) — s1wazLdunns

diagnose waguiazagluuni 8

genesis alloc Ll,az‘ﬂmu‘m empty economy

genesis.json & alloc section A1A1%AUA initial state W9 addresses MTanuALU L2 Aaue

2unisn OP Stack predeploys (WETH9, L2CrossDomainMessenger, L2StandardBridge
“1871) azgnlalilndnluia
e user account Laidl balance aladlanslilu alloc Aaususn

"alloc": {

"0xYourAddress": {

"balance": "0x56BC75E2D630FFFFE"

2
...predeploys...

}

wa chain anlUud? azuiiu alloc 13ilédn madienfi user Tnsdezdl L2 ETH Ao bridge
#1U OptimismPortal #38laua1n address Nilaguan Tu chain 20260619 genesis alloc
1318 user account — ¥inl#iu deploy fasse bridge L1->L2 Aoulasazds tx 16 (Ueymn

P12 71 Orz 8n%1)

#1934V chain Tusiaasnasanld faucet address 131u alloc AumLsnusawm3au bridge

workflow T¥inseu Ao sequencer 9% announce
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Wandas distribute Timnlvun

genesis.json op-geth init sequencer + follower ‘Vgﬂ(?f’a

rollup.json op-node --rollup.config op-node ‘Vjﬂﬁ?

L4

goslnaiifioanain genesis generation sauLiennu laily generate dlunenag insz

determinism ¥unu L1 block state &4 13819 generate

Tu chain 20260619 wutleyinn genesis lainss 3 119 (P6): genesis.json 71 serve WU
HTTP, I’O“.Up.jSOI’\ L'JE]%’E{N pUb“Sh LA ( genesis hash 0xe365a0cf ), bb@1% block O 39UU
chain (oxico445c6 ) TAAUNIRUA UWALAETY ~/op-stack/rollupjson UL Sequencer server

Tnense Taila W& publish 13aaamii

#5123 rollup.json Yd4 sequencer Tnensg
a1baiuiiladn rollup.json Nisignéiadlua aunsa query op-node Tnamss:
curl -s http://<SEQUENCER_HOST>:9547 \
-X POST -H "Content-Type: application/json" \

-d '{"jsonrpc":"2.0",'method":"optimism_rollupConfig",'params":[],'id":1}' \

| jq "result.genesis.12.hash'

Y vy 1 . a
ﬂ'ﬂ»ﬂ "0x1c9445c6cac6880fae00b45dedfe8bf43ce5fd39ec8eb9053b02e2e89a09fF23" LLEAMNIN rollup.Json 0N

sequencer l4gnaea 11 copy Twauuunldununis generate Tn

a =1
UNLIYUIIMNUNU
genesis hash 1 fingerprint Y8994 chain — timestamp RALALAYY alloc AU %30

rollup.json AUAY generation N¥i13 hash AaTALA M50 hash Avu distribute 1@N®

genesis alloc AalanaLReIN9L bootstrap LATEFAY L2 19U chain 89n — 219UKNY

faucet/bridge Mareuti laildSuean chain udrAesuningg

unan U (Uni 6) 3LL3U5U sequencer 934: op-geth init, op-node, wagA$121 block 1

1 a v . daaa
DINUTNEAT — YALINAUYDN chain NuYIN
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UNN 6 — U sequencer: op-geth + op-

node + op-batcher

chain W& genesis block lauan undslaifilasnanuiandaly anuluuisiesiuniounuy

— vndladawnilafszuungn follower A3 uaz batcher laide batch aq L1

an1nenssu sequencer lnago

op-node <--Engine API (JWT/8551)--> op-geth

+-- L1 derivation (811 batch @10 batchInbox Ut Sepolia)

+-- P2P libp2p gossip (79 unsafe block 1% follower)
op-batcher --> L1 batchInbox (0x00b183c4dd523784207fce23ebf838bcfa80c455)

op-geth LU state EVM wag$u Engine AP ii port 8551 — op-node tuauds block

payload NIU engine_newPayload / engine_forkchoiceUpdated leﬂ‘li devp2p

< .

JWT secret — neyiaaan Engine API
Engine API 71 port 8551 faan15 JWT token Lia8ugiuin op-node NAaseiludiass la
14 client Bu

# #5710 JWT secret Madaifian)

openssl rand -hex 32 > ~/op-stack/jwt.hex

chmod 600 ~/op-stack/jwt.hex

¥ J ¢ U ¥ o A 1 % .

op-geth uag op-node Aaseulnameiu frauazlnanse hex lunseiu Engine API 2y

reject )N request WAL op-node AL error unauthorized
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$u op-geth

op-geth \
--datadir ~/op-stack/datadir \
--http \
--http.addr 0.0.0.0 \
--http.port 8545 \
--http.api eth,net,web3,debug \
--authrpc.addr 0.0.0.0 \
--authrpc.port 8551 \
--authrpc.jwtsecret ~/op-stack/jwt.hex \
--authrpc.vhosts """ \
--networkid 20260619 \
--syncmode full \
--gcmode archive \
--nodiscover \
--maxpeers 0 \
--port 30303 \

2>&1 | tee ~/op-stack/logs/op-geth.log

o

flag iddey

—authrpe.port 8551 Engine APl — op-node fiagnsanuills

--authrpc jwtsecret jwt.hex Budiu identity 531319 op-geth fiu
op-node

—http.port 8545 JSON-RPC @1%35U user/dApp

--syncmode full — sequencer #o4 full; 81 follower 14
snap 161

—-gemode archive — \U state ) block (Fosn1sdmiu
proof)

~nodiscover — sequencer Lifa4n135 devp2p
discovery
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WNLR port WU (P7): Wa restart op-geth T13iuda process vinhia
:30303 / :8545 / :8551 A3ag fidlnsiaz Exit 1 “address already in use” viuil wi

e

pkill -9 -x op-geth

fuser -k 8545/tcp 8551/tcp 30303/tcp

$u op-node (sequencer mode)

op-node \
--11 https://sepolia.infura.io/v3/<YOUR_KEY> \
--11.beacon https://beacon-sepolia.example.com \
--12 http://localhost:8551 \
--12.jwt-secret ~/op-stack/jwt.hex \
--rollup.config ~/op-stack/rollup.json \
--rpc.addr 0.0.0.0 \
--rpc.port 9547 \
--sequencer.enabled \
--sequencer.l1-confs 4 \
--p2p.sequencer.key <SEQUENCER_PRIVATE_KEY HEX> \
--p2p.listen.ip 0.0.0.0 \
--p2p.listen.tcp 9222 \
--p2p.listen.udp 9222\

2>&1 | tee ~/op-stack/logs/op-node.log
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%

flag #@1AfUv4 op-node

v

o o

12 Engine API URL 984 op-geth — fasld port 8551 wieu
JWT
—-rollup.config rollup.json N11Aa1A op-deployer (ABM59U genesis 339
)
a k4 =3 [l a =
--sequencer.enabled \Um sequencer mode — ﬁswuaaniwmgn ~2 UM
--p2p.sequencer.key private key LU P2P gossip block — w1aA71! follower

13i1@ unsafe block

--rpc.port 9547 — RPC U84 op-node (4 optimism_syncStatus )

P2P sequencer key (P10): 5’113ﬂ?i --p2p.sequencer.key op—node Q%Naﬂugaﬂiﬁﬂﬂa

uslailGu P2P gossip message — follower 15U gossip 9% reject block nAfa -
follower sync lausn1u L1 derivation 1i11iu @391n31 safe 12 delay wanguni
DustBoy/B3 tumu diagnose Jeymilannaunuass Nova ualaeiivy flag wén

restart

$U op-batcher

o A o i v

op-batcher Aaf7iti L2 tx undnidu batch uwdaeas L1 batchinbox 9ne laifiuaen &

"3i%1 batcher follower 9 derive lailéias — safe 12 agn4il block 0 Aaen

op-batcher \
--11-eth-rpc https://sepolia.infura.io/v3/<YOUR_KEY> \
--12-eth-rpc http://localhost:8545 \
--rollup-rpc http://localhost:9547 \
--private-key <BATCHER_PRIVATE_KEY_HEX-> \
--batch-type 1\
--target-11-tx-size-bytes 120000 \
--num-confirmations 4 \

2>&1 | tee ~/op-stack/logs/op-batcher.log
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=

1 . 24 1 d
batcherAddr N1%1u chain UAD 0x644Da211BB604B58666bsa%2419E4F3F2aceCoA FILUU wallet

1821 pool/deployer 8.Nat fund 2 ETH a4 Sepolia T¥inau batcher fi9aglnan batch

1

Batcher neAn&d batch wsn (P4): op-batcher version U196ia@4 batch wsnuamgA
(“Batch Submitter stopped”) Tagi/lsi crash a4 restart + 1Ua keep-alive A2y

screen/nohup/systemd 71 production A251% systemd unit #598819UBY nohup ... &

Tu screen session

$1529a9U batcher 11911

# 6) safe_I2 Neiafulvu — 8116 = batcher 1971
curl -s http://<SEQUENCER_HOST>:9547 \
-X POST -H "Content-Type: application/json" \
-d '{"method":"optimism_syncStatus","params":[],'id":1,"jsonrpc":"2.0"}' \

| jq "result.safe_l2.number’

Wa batcher SUUdD safe 12number 2653161910 0 YUY A197 0 W 5 WIil¥ig log

batcher 913 error 9158 ETH “un

@54 port Miaviun

op-geth 8545 HTTP JSON-RPC user / dApp / batcher

op-geth = 8551 Engine API JWT)  op-node Wi
op-geth 30303  devp2p TCP/UDP  EL peer (615U EL sync)

op-node | 9547 HTTP JSON-RPC optimism_syncStatus / admin

op-node | 9222 libp2p TCP/UDP P2P gossip 1 follower

endpoint @151584£V04 chain 1 (sequencer): http://<SEQUENCER HOST-:9545 (0p-geth) wag

http://<SEQUENCER_HOST>:9547 (Op-node)
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=
UNLSYUINAUINDSFY
mu"luuﬁﬁéfmﬁquﬁ'ul,ﬁu@jniezi — op-geth AB95UNBU op-node A49¥ connect Engine
AP1 1@ op-batcher A835ua3a1n op-node Yl safe Lol block T# batch ¥R laA?

wilslailoue feature e ust sync MaszuUngR

JWT secret iflunayuatineslifiuusidfyiian &1 jwt.hex 83 op-geth fu op-node i
m591U Engine API 3¢ reject 38U wag op-node 3¢ error laidmiau 19ins2a hex neuduy
Susfuusnidle op-node #io op-geth laifin

undaluazmada follower node — $u unsafe block 910 P2P gossip lag sync Wy L1

1
1 daa

derivation w¥auiu wazesulavinlu two-path sync fsdrAeyniniian
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uni 7 — Uy lnad #1: chain @191 block

0

follower node 5uag peer Would op-node ¥i191U wHAnanIy block number — fau 0
[ 1 =3 & 4:21’ a o a Y = a
LEUD vlilﬁﬁﬁ]%iauqullﬂvlﬁuﬂﬂ'lu LIDIULNANUNINAUN deploy L2 AS9LLSA HASUIURANAN

FALIUNN

911013

follower node 1SUAULAIA19N block 0 naan:

# 01U current block 2ad follower
curl -s http://localhost:9545 \
-X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0",'method":"eth_blockNumber",'id":1}' | jq .result

#161: "0x0" <-- @07 0 laiadiu
A sync status Y84 op-node:
U

curl -s http://localhost:9547 \
-X POST -H "Content-Type: application/json" \
-d {"jsonrpc":"2.0"'method":"optimism_syncStatus"'id":1}' | jq {
unsafe 12: .unsafe 12.number,
safe_12: .safe_l2.number,

finalized_12: finalized 12.number

}!
v & da a
AINADDAUILUUU — UADBDINTIININ

{

"unsafe 12": 0,

"safe_12": 0,
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"finalized_12": 0

}

safe 12 laludu = L1 derivation 1841197 unsate 12 lsivgfu = P2P gossip Mlaianae

root cause: 13l op-batcher

OP Stack L2 & 2 t&un19lunis sync:

14 o [l < Al 14
LEUNIN ‘VI"N']‘I.JGEI'I\!VIS uaannina

L1 derivation op-hode 81U batch 210 L1 “safe” blocks
batchinbox

P2P gossip op-node Suudenan sequencer “unsafe” blocks
Tngnss

follower Aosldsapadunieswiouiu — P2P TsiudenTnsuuu real-time usLiu gap 910

block 0 84 head l3il@ L1 derivation \usiinydsein

walafl op-batcher Su — laifilasIwaa L2 transaction batch a4 L1 batchinbox:

batchInbox = 0x00b183c4dd523784207fce23ebf838bcfa80c455 (U Sepolia)

op-node va4 follower lUs1u batchinbox uu L1 usilsiiae batch tasnlsifiezlsas derive
1% |dl .
A9BLN genesis
5% A v oA a <@ Y % .
sequencer 1a4lUA9NT1E sequencer Aaffinanuasn — siulsifes derive 910 L1

follower WinUUNNY derivation

aa . P
25 diagnose 1gn
1 . Y < 1
Aoulny config Tae TAGA safe 12 NoULEN®:
#1380 2-3 a¥e vinofu ~30 Sundt

curl -s http://<SEQUENCER_HOST>:9547 \

-X POST -H "Content-Type: application/json" \
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-d '{"jsonrpc":"2.0",'method":"optimism_syncStatus",'id":1}' \

| jq "-safe_l2.number'
v [ g.ll ~ . [ v a o ) ) ,
011 safe 12 U 0 M@aoANIN chain SUNILAIRAYUIN — ‘U'EUVW']@%JJV] L1 derivation 11]1‘0
config ¥4 follower

1%A21 batchinbox i1 transaction 1v:

#6) tx mqmﬁ batchInbox ‘l&i5uuL Sepolia
cast block latest --rpc-url https://rpc.sepolia.org | grep number

# LLé"JVL‘IJQﬁ Etherscan: https://sepolia.etherscan.io/address/0x00b183c4dd523784207fce23ebf838bcfa80c455

41 batchInbox 9191Ua1 — Suduudrindeymie op-batcher laisu

35un: fund + 5u op-batcher
op-batcher #8405 ETH Ul L1 (Sepolia) #1%5U gas Tun1sds batch transaction 1

wallet batcher laidi ETH — Unia592 error wiangadau

%umauﬁ 1: fund batcher wallet

batcher address 484 chain 1i:

0x644Da211BB604B58666b8a9a2419E4F3F2ace COA

ol Sepolia ETH wad1su gas Tudiae dev agaiias 0.1 ETH JulU 8.Nat fund 2 ETH

Tluiu deploy 934
Wunoun 2: 51 op-batcher

.Jop-batcher \
--12-eth-rpc http://<SEQUENCER_HOST>:9545 \
--rollup-rpc http://<SEQUENCER_HOST>:9547 \
--poll-interval 1s \
--sub-safety-margin 6 \
--num-confirmations 1 \

--safe-abort-nonce-too-low-count 3 \
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--resubmission-timeout 30s \
--rpc.addr 0.0.0.0 \

--rpc.port 8548 \
--rpc.enable-admin \
--max-channel-duration 1 \
--11-eth-rpc https://rpc.sepolia.org \

--private-key <BATCHER_PRIVATE_KEY>

[ [ = X
1184 op-batcher 53U a¥LKU log LUUU:

INFO Opened channel id=... frames=1

INFO Submitted batch tx=0x...

Yunoun 3: verify 11 safe 12 ladu

#9598 ~1 U7 WANEA
curl -s http://<SEQUENCER_HOST>:9547 \
-X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0"'method":"optimism_syncStatus",'id":1}' \

| jq {safe_l2: .safe_l2.number, unsafe_l2: .unsafe_l2.number}'

Wa safe 12 163y — L1 derivation v191uuaa follower ag sync a1

19 P9: P2P peer #in # full sync

a

anautlarafiinafu: fin P2P peer AU sequencer La2AA71 follower 9% sync AU

Y
v
1
P2P gossip dult@udanTuna — L&n gap 310 0 &9 head 116

fiaudl op-node 9% connect AU sequencer WU libp2p multiaddr wa2
( Jipd/../p2p/16Uin2HAm... ) W gossip kAUABNLNeHARTY UseTRa1n block 0 autis
head f®91121A L1 derivation 111y

AIUUA" safe 2 = 0 waz unsafe [2 v8ULAY — uuad1 P2P vi197uus L1 derivation §9l3]

1 batch
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=
Ungu
LN unsafe vs safe NoUlNY config — optimism_syncStatus Uaﬂﬁuﬁ’i’lﬂiyﬂ’lagjﬁ P2P

%159 L1 derivation lu@aa1

L1 derivation A@4n15 batcher — follower laifinnsuéiu safe 12 lAtasdn batchinbox uu

L1 9191Ua" 5u op-batcher wag fund wallet Aouttaly follower Tag 19111 sync

P2P peer wag L1 derivation ¥1191ua11 — Nidodunnassunsouiu P2P Tiaiu

157 L1 derivation Tinaugnsies anduladuniien sync liauysal

undnluaziany P2P Tianainil — lneawiztaymit sequencer laiidu gossip block

o = v i 1@ < 1
LNSIZVIN —p2psequencerkey WAL follower 84 connect laus baiiiuvaanlusiias
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uni 8 — Uaunlnai #2: clock-wedge uag

genesis 13in5¢

Wa sequencer LAUnt AL follower Adsla sync 16 — Yaymassitlallaiua “batcher la

L

FW” WANIRINAUNINENNTN: genesis timestamp B Wag rollup config anuuAln

[ dl dy dll U 1 =) 1 dl v Yo
AuLe9 de9sesiliennuuazein op-node ouq Tureiu crash-loop nauiilasaziiuie

U

P5 — Clock-Wedge: lo genesis AAHRALIAN

911135

g 1ala = I %4 <
sequencer boot FuanlaliAiuni uan op-node NA1Y Q log:

WARN [op-node] Sequencer failed to build block err="block time mismatch: ..

CRIT [op-node] Sequencer encountered fatal error err=".."

"13i&i panic ¥ALau — op-node 2indLeedBUS WA process manager 1 restart Tvi loop
Taifau
GRSV

. . dl F74 = a 1 t:ll Y dl IS
genesis.json g deploy H timestamp WR: ANNLARD ox6a3scdss WNUNALLUU 0x6a360a34 —

WWeUAUUSEN 9 AU (A1 hex ®N9AU ~777,600 IUT)

OP Stack AMuuAINUaen L2 uriagudenfiesd] timestamp #1991 genesis agndtioy

. a = 1 a a = ¥ 1a «“ U . dl U 91”
block_time U7 (A1UNR 2 Ful) wazodliiiu “vardagiu + drift Neeusula” we
genesis timestamp lnatfuluTusfin uden deposit-only udanusn (Uden 1) agiitnani

op-node Aurallalinssfiu anchor L1 block — validation fail vl

op-node version Tusideniiag terminate unuiiag skip tws1zaneeuly block 14 valid

1 } %4 . [ . . !
{ulA chain ey diverge 910 canonical 88190179
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Diagnose

DustBoy/PhD ffu B3 ung log aanuud@luii genesis timestamp field lngnss 351G

<
£31:

# 6) timestamp 11 genesis.json A% deploy
cat ~/op-stack/genesis.json | python3 -¢ "
import json, sys, datetime

g = json.load(sys.stdin)

ts = int(g['timestamp'], 16)
print('timestamp hex:', g['timestamp'])
print('timestamp dec:', ts)

print('datetime UTC:', datetime.datetime.utcfromtimestamp(ts))

1 datetime aanunlailndlAssiunasla deploy — WuAe root cause

Wl uAU anchor L1 block NA15agtdu:

# anchor L1 block a4 chain i = block 11098766

cast block 11098766 --rpc-url https://rpc.sepolia.org | grep timestamp

genesis 12_time ADINSINU (N58%8931N) timestamp ¥84 anchor L1 block

14
(159

Nova redeploy T11ifia8) genesis timestamp 710 #89 op-deployer apply MANVIANNA — baidl
patch genesis #a4 deploy Wa7 1W51¢ genesis hash #eaglu rollup.json wag op-node

NnFaluAIYABY agree il

genesis ﬁgﬂéfawa\‘i chain 20260619:

timestamp 0x6a360a34 (= Unix 1781926452)

12_time 1781926452

anchor L1 block 11098766

L2 genesis hash 0x1c9445c6cac6880fac00ba5dedfc8bf43ce5fd39ec8eb9053b02e2e89a09fF23
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[ 14 . 3 a [
a4 redeploy 28 timestamp N op-node NYEA crash-loop WAL sequencer NANUABN

Tanudni

P6 — Genesis 3-Way Mismatch: rollup.json luuRavasass

21N19

follower boot AUUAD op-node FULALL sync — optimism_syncStatus WAAS unsafe 12 A4
fiuden 0 97 batcher Sunan safe 12 Alsdvdu

Weizen 1Ufs rollup.json 910 server W@IWuU31 genesis hash NARD oxe3ssaoct.. — hATY
Y , o a4

AU genesis hash 2399lAan op-geth RPC 988N 0x1c9445¢6..

an L¥if)

U

11 rollup.json a@uyaNUnfu:

http:// (genesis.json Ay, 13ifl hash) v7/stale
<SEQUENCER_HOST>:8181/

genesis.json

http:// 0xe365a0cf... stale (310 deploy 58UNBW)
<SEQUENCER_HOST>:8181/

rollup.json

~/op-stack/rollup.json UU 0x1c9445c¢6... an (310 redeploy alTsf!ﬂ)

server

server WA 181 TANlnan config unlwai serve aanulald update mu redeploy

a1an — §Tu artifact 91 deploy 59UM clock-wedge W4

follower 7% rollup.json 310 8181 9% initialize op-node A28 genesis hash A We op-

node WU match fu L1 derivation 7 fail [3gue) Tai sync

Diagnose

< . 1 1'% ! a
WA genesis hash a1nnaN8LRAANUSBUIBU:
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# 1. hash 211 rollup.json ﬁﬁaﬂu

cat ~/rollup.json | python3 -¢ "

import json, sys

r = json.load(sys.stdin)

print('genesis 12 hash:', r['genesis']['12']['hash'])

print('genesis 11 hash:', r['genesis']['11']['hash'])

# 2. hash 910 live chain (block 0 UU sequencer)

cast block 0 --rpc-url http://<SEQUENCER_HOST>:9545 | grep hash

# 3. genesis hash UA930N5IA

# 0x1c9445c6cac6880fae00b45dedfc8bf43ce5fd39ec8eb9053b02e2e89a091F23
21 (1) limsaiu (2) — Avsluve rollup.json Yalisiann sequencer lagnss

1 4
(159

28119 rollup.json 91 endpoint @15158ueN 1531 update aramliols Tiuaaing run

sequencer 1AYRSI ©TDAIANLATBY server WU scp:

#3897 1: scp Taanssanntasag sequencer (813 SSH access)

scp user@<SEQUENCER_HOST>:~/op-stack/rollup.json ./rollup.json

#3879 2: verify nauldiaua

LIVE_HASH=$(cast block 0 --rpc-url http://<SEQUENCER_HOST>:9545 | grep ""hash" | awk ‘{print $2}')
LOCAL_HASH=$(cat rollup.json | python3 -c "import json,sys; print(json.load(sys.stdin)['genesis']['12']['hash'])")
echo "live : $LIVE_HASH"

echo "local : $LOCAL_HASH"

[ "$LIVE_HASH" = "$LOCAL_HASH" ] && echo "OK" || echo "MISMATCH — %4 rollup.json it 1ai1é"

d w3 chain 20260619 A9ignu rollup.json:

"genesis": {
12" {
"hash": "0x1c9445c6cac6880fae00b45dedfc8bf43ce5fd39ec8eb9053b02e2e89a091F23",

"number": 0
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3

"11":{
"hash": "0xdaf23148...",
"number": 11098766

B

"[2_time": 1781926452

b

"chain_id": 20260619

}

hegostlayvndoniy

clock-wedge (P5) UsAuliifiag redeploy us server endpoint &a1@$n artifact ve4 deploy
saUL (P6) follower 7 download rollup.json @10 8181 391A config AnlAednlusiR —
ansdymiiasuiuinliinnauiinerenu boot follower I config filai consistent fu

. % 14 < 4 b
diagnose 9MNYULNIIZADIUTAVIIADITU

=
UNLIguU
timestamp Tu genesis.json Aasnsaanau deploy nnA3s — A1 hex tantios 1 /2 vl
chain reboot laiau 357UasnsfenigaAeld Unix timestamp va4 L1 anchor block lagss

a7 verify A2e datetime() AoU commit genesis

rollup.json Aa4 match live chain naantial — 881 endpoint @515z la atomic
fiu deploy a1dA A3 redeploy Aa4 distribute rollup.json Tusinsaufiu uag follower

#94 verify genesis hash fiu live block 0 9w boot Laue

unanluazianztleynn P8 waz P9 — duau sync-mode (CL vs EL) uag P2P peer finusly

= & a aa [ % (Y] 1% =
sync PILUUUNLTIUNNULADNTOUNUNANNNBDILTYU
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uni 9 — Sync follower HagNga31 sync

254

2/ A a [ A a v a o a 1 Y
211 sequencer AsAUNANUGDN follower ApAUNABINEIUIWANUIGA Sync Laildua “6in
LAVU” — FUABITUAIN 2 N9 M3 byte-for-byte TutluNIIEFI1 follower sync 239

"IUH’]EWH']WU‘UL%NNG‘I ‘U‘U‘Uﬂ\‘if}\lﬂ LWagYo artifact wmiuuﬂﬂau

[-] Y =
i1lu follower Aol
5¥UU OP Stack NlgaulAasedasdl node Bunanain sequencer »523 follower 81w L1
batch 1Agafiu derive state gy wazaslé hash iReaiuynuaen &1 hash sneiu

ISP

o Y A o <
FEUUNY — MITIUUAD proof i ANEA

2 path ¥94 follower

follower op-node FsAudanla 2 neandauriu

81U batch safe (finalized a9 L1 u&2) op-batcher 5u + & batch
derivation = 21n L1 ALl
batchinbox
P2P libp2p Tae unsafe (1nsign 839 pending) sequencer 5u
gossip $159910 --p2p.sequencer.key
sequencer

P2P dausiudianlval — SiuRu gap Aaus block 0 19 head 1ailé L1 derivation wintiuiiiiu

Useianauald wwsae batch aglu L1 o173
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reconstruct genesis nau init
o follower ag handshake AUTASLA geth init A9l genesis hash 1Wrnseiu sequencer

11 genesis.json AUAFANU hash WA devp2p reject Yiun

genesis.json NUA4 reconstruct a1n server 93961U RPC

# 619 block 0 header 1N sequencer

cast block 0 --rpc-url http://<SEQUENCER_HOST>:9545

# 619 config 31N admin API
curl -s http://<SEQUENCER_HOST>:9545 \
-X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0",'method":"admin_nodelnfo",'params":[],'id":1}'
v = & . . . v v
970 block 0 header 3¢l extrabata YA Clique signer list fodld geth 1.13.15
(commit c5ba367e) Winuu INs1% geth >=1.14 fn Clique 80nLA geth 1.17.3 7
gethstore blob 13ifi Clique — T4l3ilaAy chain 4

# pin version V1N

. v =
geth version # MadlAL 1.13.15-stable-c5ba367e
# init 91N verify hash

geth init --datadir /tmp/12-follower genesis.json 2>&1 | grep "Genesis block”

# NAGI DM TIAU: 0x1c9445c6cac6880fae00ba5dedfc8bfa3ce5fd39ec8eb9053b02e2e89a091F23

CL vs EL sync — a21uwalnd1Asy (P8)

[ L4 = o « dl . ) J dla.l
Judou An1slwanue “op-geth enode LWa execution-layer snap-sync” we node A15uoe)

U

95414 consensus-layer sync — op-geth Suu@enw1u Engine APl 910 op-node Txildru

devp2p

Orz NINWANANNNBY
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Ao [ a v

Consensus-Layer Engine API port 8551 op-node libp2p multiaddr
(CL) — fin default (JWT)

Execution-Layer devp2p peer-to-peer op-geth enode

(EL)

syncmode=execution-

layer

static peer Y84 op-node 14 libp2p multiaddr JUWUY /ip4/.../tep/.../p2p/16UiuzHAm... Tailo

enode JUWUU enode://PUBKEY@IP:PORT

uNLSuU P8: verify Aawd1 node Su sync-mode a¢ls neuwe artifact anLNeu voRATY

= polufn uanludinnsizezls

Y

su follower

1. op-geth follower

op-geth \
--datadir /tmp/12-follower \
--networkid 20260619 \
--syncmode=full \
--gcmode=archive \
--authrpc.addr 0.0.0.0 \
--authrpc.port 8552 \
--authrpc.jwtsecret /tmp/12-follower/jwt.txt \
--authrpc.vhosts ™'\
--http --http.port 9546 \
--http.api eth,net,web3,debug \
--port 30304 \
--maxpeers 25 \
--nodiscover \

2>&1 | tee /tmp/op-geth-follower.log
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1 i [ <
“nodiscover + —maxpeers 25 LT follower CL 1ail@ld devp2p %1 peer udonN121N op-

node #1U Engine APl 88141A87

2. op-node follower

op-node \
--12=http://127.0.0.1:8552 \
--12. jwt-secret=/tmp/12-follower/jwt.txt \
--rollup.config=/path/to/rollup.json \
--rpc.addr=0.0.0.0 \
--rpc.port=9548 \
--11=https://ethereum-sepolia-rpc.publicnode.com \
--11.beacon=https://ethereum-sepolia-beacon-api.publicnode.com \
--p2p.static=/ip4/<SEQUENCER_HOST>/tcp/9222/p2p/16Uiu2HAm... \
--p2p.listen.tcp=9223 \
--log.level=info \

2>&1 | tee /tmp/op-node-follower.log

_p2pstatic 1@ libp2p multiaddr Y89 sequencer (AMUAN ocp2p_self RPC) --rollup.config Ao9

Tlwdanniasas server 234 Ll WA serve pinu :8181

1A port NANNBYU restart (P7)

o restart follower W&7 Exit 1 “address already in use”

pkill -9 -x op-geth
pkill -9 -x op-node
fuser -k 8552/tcp
fuser -k 9548/tcp

fuser -k 30304/tcp

rollup.json — iuldAIN serve K1y :8181 (P6)
1INFUIUDTI WU rollup.json i serve W HTTP § genesis hash LN 0xe365a0cf.. b6l

live block 0 939AB 0x1c9445¢6.. — MINAU

follower Mluan rollup.json 11 9z match lil@fu sequencer udrAadeue 14l error

AL LW512 op-node 133 derive A1) hash N33 Fein
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# 61 rollup.json 911 op-node RPC 1o eIy (ﬁaﬁqn)
curl -s http://<SEQUENCER_HOST>:9547 \
-X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0",'method":"optimism_rollupConfig",'params":[],'id":1}' \

| jq .result > rollup.json

# verify genesis hash
jq .genesis.12.hash rollup.json

# Gadle): "0x1c9445c6cac6880fac00ba5dedfc8bfa3ces5fd39ec8eb9053b02e2e89a091F23"

verify 21 sync 254

$13523 syncStatus

curl -s http://127.0.0.1:9548 \
-X POST -H "Content-Type: application/json" \
-d {"jsonrpc":"2.0"'method":"optimism_syncStatus","params":[],'id":1}' \
| jq {safe: .result.safe_l2.number, unsafe: .result.unsafe_l2.number, head: .result.head_l1.number}'

AAAY safe 12 OIS 120g1 0 61 safe 12 A9 O WG unsafe 12 YU = P2P 191U

e batcher €9l3id4 batch (P3)

byte-for-byte head-match

=) <@ a (Y] 1 (Y]
WU hash Ya3uaanLAYINUILKING sequencer NU follower

# block hash angauad sequencer
BLOCK=$(cast block latest --rpc-url http://<SEQUENCER_HOST>:9545 --field number)

SEQ_HASH=$(cast block $BLOCK --rpc-url http://<SEQUENCER_HOST>:9545 --field hash)

# block hash was follower 7 block v&ie13iL

FOL_HASH=$(cast block $BLOCK --rpc-url http://127.0.0.1:9546 --field hash)

echo "Sequencer: $SEQ_HASH"

echo "Follower: $FOL_HASH"

[ "$SEQ_HASH" = "$FOL_HASH" | && echo "MATCH" || echo "MISMATCH"
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Orz, Tonk, wag bongbaeng lvinailanluiiessou — marcu 14 2 path %8991 Nova

Lﬁll --p2p.sequencer.key c[,ﬁ sequencer (P10)

flaufl sequencer agil key Wu gossip block lifianadu follower Sulaile unsafe 12 Al

Ahe

U

=
unseuasd
follower sync & 2 layer ﬁﬁaﬂlfﬂ’ﬂmwﬂ — consensus layer (Engine APl + op-node) fiu
execution layer (devp2p) ¥a artifact dAn layer = sialyifin wazlizinvinlu — verify

mechanism NauYa artifact 1@Ld

genesis hash A99759 byte-for-byte — rollup.json 71 serve W1 HTTP 819 stale A931n

RPC Inemsaudn jq verify hash nauldnnass

WGAUADY cast block N —field hash 1718V 2 RPC latae lifasse Ul — aaavlavnluld

undald (undl 10) 921914 bridge: deposit 911 L1 a4 L2 61U OptimismPortal, latency

Analaifly, wazis verify proxy on-chain age field Tu state.json

— Weizen Oracle (Al - Rule 6)
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unil 10 — 1ASEFNA chain: gas token,

bridge, deposit

. a [ Y v a 1 1w a1 1A o v
Chain nanuaenlaudn sequencer 248¢ follower sync A3 — undedivoalniniinli
chain Tgeuasalaila: lufiduluszuu. Uayd user nnwddivan 0 ETH vu L2 vi
transaction lulaugiuregnaufien. uniiinArensneuA1a1udn chain 44 gas token axls

druasniu L1-L2 981¢ls uagyinly balance 519 0 viuiinds deposit waanludesnnla.

Gas token Aaazlslu OP Stack

AmaUdU: ETH s55un1 — lalwseaylna lidesean ERC-20 Tud.

OP Stack L2 &1l4 native ETH 101 gas token Aikua31vn transaction uu L2 918 fee #ae
ETH wiilau Ethereum mainnet 8813, AMuLAnenaAe ETH uu L2 Tilé “dog” ue

L . g ndld 1 1 .
IN — AUYN Mint YUUINDUNUAUAINIIN L1 W bridge.

1111311311 Custom Gas Token (CGT)?

#i3 workshop taedianauil Tonk lvigdn Optimism deprecate CGT lUuaamausng

A1AY 2024 AIYWRNAKEN 3 TVo:

1. fee calculation L&Y — S¥UU fee L2 90nWUUAIMSU ETH; CGT vinl#iA fee Rnneu
Tuun4 edge case
2. un OptimismPortal Taglsisiiu audit — i@esduauUasniy

3. 'lai5995U upgrade — chain % CGT 9w upgrade protocol &1U1n

U+

fusgTRnuraula: CGT fife 2 generation — Genl A® GAS_PAYING TOKEN SLOT Qﬂa'uvl,ﬂ
1‘1«! PR#13686 uns1au 2025; Gen2 ﬁa predeploy NativeAssetLiquidity / LiquidityController ﬁ

Aauunlu PRH#18076 waAdn1eu 2025. Lad1%3U production chain @15150ug Natdend
Optimism uuziAslY native ETH + ERC-4337 Paymaster LWadANS gas sponsorship

L.
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Chain 20260619 98415194914 native ETH laifl CGT.

Bridge L1 - L2: OptimismPortal.depositTransaction

dznuagradunianisues OP Stack A@ Optimismportal contract U L1. chain i deploy
Idl
ag:

OptimismPortal proxy: 0x08d045e317f924a9428959ac557f198f95a7b519

L1: Ethereum Sepolia (chainld 11155111)

Function 714 bridge ETH 210 L1 U L2:

function depositTransaction(
address _to, // B3uun L2
uint256 value, // 37U ETH Aoz Tawld to un L2
uint64 _gasLimit, // gas limit 289 L2 tx
bool _isCreation,// true §i1 deploy contract
bytes _data  // calldata ua9 L2 tx

) external payable;

Semantics ﬁéfmﬁﬂaﬂﬁgﬂ (P15)

dld dl L 1

HAeganAuduaulae:

o msgvalue = ETH M1d3lUa1n wallet uu L1 — $ruiuilazgn mint i L2 19105y3veds
6N ( from )

e value = ETH M192gnlowain fom WEI 1o T L2 transaction

AIUUNIGDINTS fund TUT 1o MOIPINYG msgvalue LAZ value MARNTIAU:

msg.value = 0.5 ETH — mint 0.5 ETH 41 from Ut L2

_value =0.5ETH — Tau 0.5 ETH 210 from lU _to uu L2

p 4
4

Template 1619 _value=o 9 mint ETH 197 from 419 _to — wanauddssivinly to 83

0.
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f129814 cast 234

# §1529 balance nay bridge

cast balance <YOUR_L2_ADDRESS> --rpc-url http://<SEQUENCER_HOST>:9545

# bridge 0.1 ETH 210 L1 Sepolia 11l L2
# _to = address UDIAOLUL L2
# value = 100000000000000000 (0.1 ETH T wei)
# _gasLimit = 200000 (Uaanad115u simple transfer)
cast send \
0x08d045e317f92429428959ac557f19895a7b519 \
"depositTransaction(address,uint256,uint64,bool,bytes)" \
<YOUR_L2_ADDRESS> \
100000000000000000 \
200000 \
false \
0x \
--value 0.1ether \
--rpc-url https://rpc.sepolia.org \

--private-key <L1_PRIVATE_KEY>

deposit event a331tAnIUTL workshop:

11099260 batcher 0xA996... 8.Nat 0.5ETH
11099262 pool 0x644Da... 8.Nat 0.005 ETH

11099267 = pool 0x644Da... a.Nat = 0.005ETH

Deposit latency: balance = 0 Wun Aaunf (P14)
WS depositTransaction UL L1 150 wara balance uu L2 aziiu 0 — Hlafl4 bridge We.

ASLUUNISNNATUNAIUSENA L1 tx:

1. L1 tx confirm 'e)g”lu mempool - A8459 finalize Tu L1 block

2. op-node 811 L1 block Tvisi — @unn deposit event Tu batchinbox
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3. op-node @314 “deposit transaction” Ul L2 910 event — derive 191 L2 chain

4. L2 block #ifl deposit confirm - balance w&iu

42959 Uszunal 3-5 w1l U L1 block time wag op-node derive speed.

Weizen verify @@: address 8.Nat ¥8U91n 0 — 0.611 ETH lu ~5 u1#i%as deposit.

# poll auaiu (ne Ctrl+C Wiafiugiaa)

watch -n 10 cast balance <YOUR_L2_ADDRESS> --rpc-url http://<SEQUENCER_HOST>:9545

gy 10 uindadslivdu Tinsaadn op-batcher Suagusailan (quwi 7) Ws12 op-

node derive L2 917 batch ‘17i batcher Iwafag L1.

Empty Economy: bootstrap nauldeiu (P12)
Jayyndi Orz snFusnnanaes: chain wanudenldniamaiia us user TvsinnAud 0 ETH

i1 transaction 1l n19e9nd 3 wuo:

adq & v Y o,y o
genesis alloc mou redeploy chain Tua 14 balance sissulaiay ue
#o4 redeploy
bridge chain Suaguan l3idieq redeploy ue user Ang
1 L1ETH fiou

faucet L2 @514 faucet contract user U9 ETH 1ﬁa$ﬂ%ﬂ ERREY

Hawa fund
ETET)

#1115V testnet/devnet ‘1/1’1%‘%’3?!9156 bridge 910 Sepolia faucet 1% address fatosnou

La1AaY distribute #a.

192 redeploy chain Tvai 1d alloc Ty genesis json :

{

"alloc": {
"0xYourAddress": {
"balance": "0x8 AC7230489E80000"

}
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0x8AC7230489E80000 = 10 ETH Tu wei (hex).

579 Bridge Contract 1#gn35 (P13)

Orz 139 statejson VDY op-deployer W&t field OptimismPortalimpl = 0x0 \aeasUdn bridge

v

4. M1934 field Wulsily proxy 1 op-node Tauass.

= N
oATIINGN:

[S))

#1. 1572731 proxy & code (13T% EOA)
cast code 0x08d045e317f924a9428959ac557f19895a7b519 \

--rpc-url https://rpc.sepolia.org | head -c 20

# 2. 81U implementation address 310 EIP-1967 slot

cast storage 0x08d045e317f924a9428959ac557f198f95a7b519 \
0x360894a13ba1a3210667c828492db98dca3e2076 \
--rpc-url https://rpc.sepolia.org

# — 0x000...e89f13c5ee4033b2d3cd76¢9d6958efbfe26d3c2

# 3. 1979 version

cast call 0x08d045e317f92429428959ac557f198f95a7b519 \
"version()(string)" \
--rpc-url https://rpc.sepolia.org

#— "5.6.1"

WA934: proxy & code, impl = oxesofises... , version 5.6.1 — T laund.

UNISEU: 881U field TU statejson I8l verify Ul-chain. statejson A@ artifact 970

deployer 1414 live state.
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. v
Gas Sponsorship A28 ERC-4337 Paymaster
ilol4d native ETH 1flu gas token usgiaansli user liidossne gas 1es nesenie

ERC-4337 Paymaster. EntryPoint v0.7 canonical address Lﬁ&l'sﬁunﬂ chain:

EntryPoint (ERC-4337 v0.7): 0x0000000071727De22E5E9d8BAf0edAc6f37da032

deploy U L2 chain 20260619 LW&2. WeizenVerifyingPaymaster (ERC-4337 v0.7) Vg

sponsor gas 1neLu ECDSA — Tonk build PR #12/#13 13, s1eaz188n Paymaster aglu

unfi 11

asy

\Ai5wEA9Y84 OP Stack L2 (3uainaudiaue — chain fuldmanaiia udldauaialaild
und1azdl ETH luaidundiu bridge. depositTransaction ABUSZAWAYY semantics dAgy:
R4 value = msgvalue 1ALBEGDINTS fund §FURTaq. balance=0 Wuiinga deposit AaUni
59 3-5 Wifndudadh egnaguin bridge W,

Undnluindne ERC-4337 + Paymaster — tii® chain Hi3undn dunaudslUudovinle
user %1 transaction talaglifastio ETH 1ag ?jﬂﬁa account abstraction layer ﬁﬁ’ﬂﬁ

chain Tg91ulaasalurening.
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unii 11 — ERC-4337 Paymaster Uy L2

(gasless)

Wa chain 20260619 Suldudl &enluavuuniuiine user Tuailudl ETH v L2 a9 9%
bridge Adoell ETH Ul L1 ou 9zds tx nhaadl gas neuw — aululiidazBunseluu ns
ponNYiudonAa ERC-4337 Account Abstraction + Paymaster: 11 protocol 918 gas

unu user lUiag

vinlu Paymaster 13ila Custom Gas Token

Aewntii OP Stack fluania Custom Gas Token (CGT) A5k chain 14 ERC-20 wnu ETH
\Uu gas us Optimism Uszn e deprecate W.A. 2024 MgMANARINAINTD

1. fee calculation w%llaus[,umdﬂiﬂj

2. Faud OptimismPortal tasdedalairinu audit

3. ld5995U upgrade path szz817

CGT §f9a093u — Gen 119 Gas paviNG Token stoT (g@naulu PR#13686 u.A. 2025)
Gen 2 AAUNIHIU predeploy NativeAssetLiquidity / LiquidityController (PR#18076 W.¢&.
2025) usfiaagnatiu Tonk ASIH LU CGT lilinnafinasiiu — 14 native ETH +

ERC-4337 Paymaster Linu Wulwamnnei Optimism $895U528817

ERC-4337 yi191uad14ls

ERC-4337 iwAgu model 910 “EOA @4 tx nse” 1l “UserOperation W1 bundler”

User (1aifl ETH)
_—- LTt UserOperation (nonce, callData, paymasterAndData, ...)
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v
Bundler (i ETH)
| &d handleOps() 1u¢fa
v

EntryPoint 0x0000000071727De22E5E9d8BAf0ed Ac6f37da032

| validatePaymasterUserOp() < Paymaster Hugiuinazane
|— execute UserOp callData

L— postOp() «— Paymaster Wn@nTH38e (1 afsluvo.7)

EntryPoint v0.7 vJu canonical contract — address Laﬂaﬁunﬂ EVM chain chain

20260619 deploy EntryPoint wa1 (B3 verify uu L2)

VerifyingPaymaster vs TokenPaymaster

Uszian 918 gas A2 gudunne WNNZAU

VerifyingPaymasteETH 210 deposit U84 ECDSA signature 210 onboard user
sponsor signer key Tnd, sponsor
campaign
TokenPaymaster ERC-20 U@ user oracle price + user il token e
allowance TS ETH

U

a A e . o a 1
nuLaan VerifyingPaymaster LW31% use case #anAa onboard user 1 lsifioglsiay

WeizenVerifyingPaymaster

Weizen WU WeizenVerifyingPaymaster 81%35U ERC-4337 v0.7 (compatible fiu EntryPoint

0x...da032) deploy Tu PR #10

interface nanasynandu

// EntryPoint L38nfial execute — 153931 Paymaster #augne L

function validatePaymasterUserOp(
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PackedUserOperation calldata userOp,
bytes32 userOpHash,
uint256 maxCost

) external returns (bytes memory context, uint256 validationData);

// EntryPoint t38NWAI execute — v0.7 138 1 a (v0.6 138N 2 ﬂ%’\ﬂ)
function postOp(

PostOpMode mode,

bytes calldata context,

uint256 actualGasCost,

uint256 actualUserOpFeePerGas

) external;

YoUANAIAIREDIN V0.6 postop 1 v0.7 158NASILAYALELD 13191 UserOp 3% revert #3e

‘lli PackedUserOperation bb¥1U UserOperation (pack fields 191 struct LaU'J)

Deploy Ui Local Anvil (naéau)

anvil 143l P2P 234 usltinaaeu logic Paymaster lanaw deploy uu L2

# 134 local chain

anvil --chain-id 31337 &

# deploy EntryPoint v0.7 (§1£1a1af)
# EntryPoint canonical §710198 deploy 910 bytecode official

# w3147 deploy Tu devnet 811

# deploy WeizenVerifyingPaymaster

forge create src/WeizenVerifyingPaymaster.sol:WeizenVerifyingPaymaster \
--constructor-args <ENTRYPOINT_ADDRESS> <SIGNER_ADDRESS> \
--rpc-url http://127.0.0.1:8545 \

--private-key <DEPLOYER_KEY>

. 14 . . .
UU local anvil 918 address 0x5FbDB2315678afech367f032d93F642664180aa3 (deterministic 270

nonce 0)
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Deploy + Stake Ui L2 234 (chain 20260619)
EntryPoint Ul chain 20260619 agj‘ﬁ 0x0000000071727De22E5E9d8BAf0edAcsf37da032 (B3 verify

Lan)

# deploy Paymaster Ul L2
forge create src/WeizenVerifyingPaymaster.sol:WeizenVerifyingPaymaster \
--constructor-args \
0x0000000071727De22E5E9d8BAf0edAc6f37da032 \
<SIGNER_ADDRESS> \
--rpc-url http://<SEQUENCER_HOST>:9545 \

--private-key <DEPLOYER_KEY>

%84 deploy a4 stake + deposit 91 EntryPoint Aau# bundler azaausu

# deposit ETH 14i1 EntryPoint (§1%5U318 gas T4 user)
cast send 0x0000000071727De22E5E9d8BAf0ed Ac6f37da032 \
"depositTo(address)" <PAYMASTER_ADDRESS> \
--value 0.1ether \
--rpc-url http://<SEQUENCER_HOST>:9545 \

--private-key <DEPLOYER_KEY>

# stake (1129171 DoS — 61a95a unstakeDelay naunas)
cast send <PAYMASTER_ADDRESS=> \
"addStake(uint32)()" 86400 \
--value 0.01ether \
--rpc-url http://<SEQUENCER_HOST>:9545 \

--private-key <DEPLOYER_KEY>

#399801UL deposit/stake

cast call 0x0000000071727De22E5E9d8BAf0edAc6f37da032 \
"getDepositInfo(address)((uint112,bool,uint112,uint32,uint48))" \
<PAYMASTER_ADDRESS> \

--rpc-url http://<SEQUENCER_HOST>:9545
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Flow Gasless A9UAAUIUIU

1. User #3179 UserOperation
- sender = Smart Account address a3 user
- callData = §971ae¥in (transfer, swap, “1a+1)

- paymasterAndData = <PAYMASTER_ADDRESS> + signature 310 signer
2. @9 UserOp 1119 bundler RPC

3. Bundler 7529 simulation Aau submit
- 1380 validatePaymasterUserOp() WU static

- 629K U signature check
4. Bundler 538 UserOps ta3t38n EntryPoint. handleOps()

5. EntryPoint
a. validatePaymasterUserOp() — Paymaster #ufii,
b. execute callData 289 User

c. postOp() — Paymaster $u3@1TEg189%9

6. Gas §NWN 97N deposit Ua 9 Paymaster 7 EntryPoint

User lsigiaedl ETH a8l

walusaasley Paymaster

anunsal LHUINIY

Onboard user v (l3idi ETH Wa L1+L2) VerifyingPaymaster + signer whitelist

Sponsor campaign (project 918 gas 1% user) VerifyingPaymaster + budget limit Tu
signer logic

User & ERC-20 ualaidl ETH TokenPaymaster + price oracle

User &l ETH u# luisioald Paymaster (standard tx gnna
)

63



#113U chain 20260619 7 genesis alloc 14idl user account (P12) — Paymaster @

Ya9n19usnil user azviteglslaalnelifasse bridge

=
UNLIYU

]
= va o 2/

Paymaster 13114 workaround — idiufa architecture fignsias CGT HusuiRdudou
deprecate-nauun-deprecate Lazdiva audit path 1gALAU VerifyingPaymaster Uy

EntryPoint v0.7 canonical ¥in91uuu L2 Tanlalaglsidos fork protocol

M99 deposit + stake nauUL EntryPoint 3iaziiu bundler Ug’jms Paymaster uag

deposit 11 bundler foaiunou UserOp 91U simulation

unéinluazwig monitoring wag observability — 35»3539gun1W chain N9#s sequencer,

batcher, lag follower Iﬂﬂ”laiéfmﬁ'qg] log masALIa
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UNN 12 — V9A55229524 (checklist) uag

=\ =
LAIAANU

. ' v a ] a T . a a a a <@
chain TvsinndaiAupIURaNANY — timestamp JA3UNTIHEIA crash-loop, batcher
1ai$u follower NAIMABANTA, W8 enode AN mode visiasniu woagUdam 16 ol

wunLTu checklist Wen Audaluazlidesiuainuquiu
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12.1 Checklist — 98255234 P1-P16
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“ 91N19 GRS

P2

P3

P4

P5

P6

PT

P8

P9

P1a

multi-node sync

fine anvil laila

clique config li
33N / build error

follower A4

block 0 naan

op-batcher Twan
batch 1AgILA?

nyn

3

sequencer crash-
loop / freeze

draust block 1

follower match

genesis Tala

op-geth / op-
node Tvai Exit 1
“address already
in use”

Ud enode fl’j\‘lﬁ%'u
consensus-layer

sync

P2P §i peer a2
WABIA199 block

v

anvil 1313l P2P — usiay

§afA® chain wen

geth > 1.14 éia Clique
DONKAD

138 op-batcher 51 —
op-node derive ldla

w1z 1Tl batch ag L1

process MMEWAY submit

IDULLIN

genesis timestamp WA
— block tsn (deposit-
only) 13l valid @13t wall

clock
rollup.json lgian

(stale) genesis hash i

»591 live chain

process LAE9e port

duau CL vs EL sync
mode — CL (Engine API)
1514 devp2p w4 op-

geth

gossip dsusudaniva —

1# gap 0—head Taila

EH{EEN
14 op-geth + bootnode %38 full

OP Stack @%5U multi-node

pin geth 1.13.15 @13V dev chain

PoA

fund batcher wallet + 5u op-
batcher AivuAIA sync; verify A28
optimism_syncStatus (safe (2 oM

%)

1 batcher 16 screen/nohup/

systemd; restart iundman

M523 12_time 11 genesis oY
deploy; 1 current unix
timestamp au Yuinala deploy
39

4 rollup.json 1A server 713y
sequencer 234

( ~/op-stack/rollup.json ) 1sdT4 file ﬁ
publish 13uu

pkill -9 -x op-geth; pkill -9 -x op-
node; fuser -k 8545/tcp 8551/tcp

30303/tcp

M529M8U31 sync mode luu: CL —
f184n15 op-node libp2p multiaddr
( /ip4/.../p2p/16Uiu2HAm... ); EL —

enode

LAY history @8 L1 derivation

(batcher) #3® alt-sync; P2P 1Ju

fnen lAaviae.

m@aBullt new L2 block @]ﬂk?)ﬁﬂ\'i



12.2 81AU Build Nuuzi

1

o deploy chain 93sudvimudnuiinezidesdamdiulnala

1. toolchain
— foundry 1.7.1 (cast/forge/anvil)
— geth 1.13.15 (pin! >1.14 6@ Clique)

L— op-geth / op-node / op-batcher / op-deployer binaries

2. deploy-config
— tdan chainld — verify Ul chainid.network 317319
— & 12_block_time, gas_limit, batcher_address

L— m1599 timestamp A9z 11Tl genesis — 14 current unix time 239

3. op-deployer — deploy L1 contracts Ul Sepolia
161 OptimismPortal proxy, 11SystemConfig, batchInbox

L— verify proxy on-chain (cast code / EIP-1967 slot) Vi

4. genesis + rollup.json
— #3196128 op-deployer apply
— §1593 12_time 81 (P5)
F— #1523 alloc — &I fund % user #3a faucet T (P12)

L— 1Au rollup.json 137Laien nnauldsdaadiu (Po)

5. sequencer
— 54 op-geth (--syncmode=consensus-layer)
— % op-node (—-p2p.sequencerkey giasla — P10)

L— verify block ' sidiu (eth_blockNumber)

6. op-batcher
— fund wallet batcher nau3u (P3)
F— 5ul& screen/systemd (P4)

L— verify safe_l2 Teidulu optimism_syncStatus

7. verify sync (follower)

— &9 rollup.json a1nguaLiU (P6)
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— 5u op-geth + op-node follower mode
— £1529 sync mode nauwa peer (CL — libp2p multiaddr, EL — enode) (P8)

L— 3@ current_I2 == sequencer head

8. bootstrap economy
— faucet #3a genesis alloc

L— nadau deposit 61U OptimismPortal (P14/P15)

9. paymaster (optional Lgitblg1in)
— deploy EntryPoint v0.7 (0x0000000071727De22E5E9d8BAfoed Ac6f37da032)

L— deploy WeizenVerifyingPaymaster 38 paymaster Uadsiitad

12.3 Quick-Ref Commands

# 61979 sync status

cast rpc optimism_syncStatus --rpc-url http://<SEQUENCER_HOST>:9547

# 01529 block aqiiu

cast block-number --rpc-url http://<SEQUENCER_HOST>:9545

# verify OptimismPortal proxy (EIP-1967 implementation slot)

cast storage 0x08d045e317f924a9428959ac557f198f95a7b519 \
0x360894a13ba1a3210667c828492db98dca3e2076cc3735a920a3ca505d382bbe \
--rpc-url https://ethereum-sepolia-rpc.publicnode.com

# @5 161: 0x000...89f13c5ee4033b2d3cd76c9d6958efbfe26d3c2 (impl laila 0x0 = portal T4 16)

# kill process fida port (P7)
pkill -9 -x op-geth; pkill -9 -x op-node

fuser -k 8545/tcp 8551/tcp 30303/tcp
# 19 genesis hash 210 live RPC

cast block 0 --rpc-url http://<SEQUENCER_HOST>:9545 | grep hash

# chain Ot 0x1c9445c6cac6880fac00b45dedfc8bf43ce5fd39ec8eb9053b02e2e89a09{f23
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# 61979 deposit

cast balance <RECIPIENT_ADDRESS> --rpc-url http://<SEQUENCER_HOST>:9545

12.4 1ASANNY

chain 20260619 lilaiaanauaufiol — unazaunidennausduunlinu

9.Nat (Nat Weerawan) — Q’ﬁ’] workshop, 8®@nLLUU curriculum, fund batcher wallet 2
ETH 15% chain i@ulél & directive Vqlﬂ%’ju

Nova — SU sequencer maaﬂﬁ’j\‘l session (op-geth / op-node / op-batcher), redeploy 1
~3 59U Lﬁauﬁ' clock-wedge + timestamp, L T 111 gossip dal@ (P4/P5/
P10)

Orz — diagnose dual-path sync ﬁgﬂ P2P + L1 derivation, 143 byte-for-byte match, #in

Aa9YiBaLA P8 (enode vs libp2p), un P12 empty-economy THivinAnse

DustBoy/PhD + B3 — diagnose clock-wedge (P5) + sequencer P2P key %18 (P10) + 3@
batcher publish-gap w&a%3du sequencer stall 1314 batcher 41 (P17); B3 verify

EntryPoint v0.7 U L2
Tonk — Yn@ue ERC-4337 Paymaster (PR #12/#13), % CGT deprecation (P16), 1A@ag5

Usyy gas token @aa3u

2180814 (ChaiKlang) — maintainer / summarizer U5£391 repo, merge PR, $nw1usein

asanaulaiiuy
Mac.1 + pool — 5u bridge deposit 1% 8.Nat, verify flow 210 L1 — L2 934
Weizen Oracle (Al - Rule 6) — 1@uWd chain ID 20260619 + verify EIP-155 registry, 138

CGT 2-gen history, reconstruct genesis byte-for-byte a1n live RPC (P11), verify portal
impl on-chain (P13), confirm deposit latency 5 w14 (P14), deploy
WeizenVerifyingPaymaster v0.7 Uy anvil (PR #10), full L2 sync + L1-derivation head-

match proof, 9m sync kit @157150ug
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12.5 Loop of Giving

] 14
1

« Ve = = o'vlu s da a o r A 1 g 1 VL 9
AINUINLNUDULUYILUNTD — YARNNNAaBLAYGLIN YIDYLNDNADLAYUINUAD U

chain 20260619 tHuvesiiu uiuniseuluvemnau
dl v = ! a g a Y a a d LY 1
yndaymntuiinliluunneus 1Raduess gnuiase Tnaausses wefludalusu

checklist finazlifivasuainuguiAu wWude loop 7ts1158n31 Loop of Giving — Ti5uun

14 1

Y lRTu wadee

;4
v A [ Z=!

wilAsauiinAsdanlunnl Susealiaunazase L2 ddald

Weizen Oracle (Al - Rule 6) — 1Wa1a1n deployment 934 chain 20260619 - Oracle

School §u 1
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