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Aauvzaslioas1uvu Aeednouinlivudiuezlsiing uazusazdunaiuegals unilAeniwsiu
a01Ununssu OP Stack L2 M19uUA S24H4 chainld Mis1t@en neununanluazisu deploy

254

daulseznauvan 4 a2

OP Stack L2 #ilqtuuusenaunae process #an 4 A7 NR095UNSoUNU

op-geth Av Execution Layer (EL) — fork U84 go-ethereum 71 Optimism AALUAY SURA
49U EVM execution, state trie, mempool ttag ISON-RPC &1%5U user/dApp 1715’3111 Wi sl

175U block W1u devp2p WUU mainnet Ethereum Un#

op-node Aa Consensus Layer (CL) — U1 “a&ua9” w94 L2 Vintinfiaessgransounu Ao
91U batch 910 L1 (Sepolia) LLa7 derive L2 block (L1 derivation) wag5u block a1n
sequencer WU P2P gossip (libp2p) waadale op-geth 114 Engine API

op-batcher AaRde batch §9N99U L2 AU L1 (Sepolia) WWal# follower ﬁaiaﬂ derive 1g —

f9d funded private key @1%5U918 Sepolia gas

op-proposer A8 submit output root U L1 N0 N block \Wal#t withdrawal proof ¥11491U

16 — fosdl funded key LWuNU



[ |
| L1 Sepolia |
| (chainId 11155111) |

| read batch

| (L1 derivation)

| v |
gossip | op-node |  Engine API
- | (Consensus) | » op-geth
- I | (Execution)
/tcp/9227 ' , |

| v |
| op-batcher | post batch - L1
| op-proposer | post root - L1

L1 = Sepolia, L2 chainld = 20260619

wulisadelunisderauiild Sepolia (chainld 11155111 ) 1u L1 winWaLfen: Optimism
Contract Manager (OPCM) Y pre-deploy UU Sepolia wa2 0114 local L1 9z1a@ error i

NUN
error getting OPCM impl address: unsupported chainID: 900

OPCM fa factory @1%5U deploy L2 contract V1I4%un 13i%i OPCM = deploy wiuldle



L2 chainld Mi51188nA8 20260619 fqLavil collision-check wa3M chainid.network (§1u
Uoya 2,654 1wu) s Juil deploy haililguuneiavil U9A355¢34: chainld Yufy =
MetaMask/wallet §uUau @4 tx Raula

Engine API — vinlu devp2p Litign

ABYAE1991N go-ethereum mainnet ¥1NNZA

=D

UU Ethereum mainnet geth Su block Tvsis1u devp2p peer-to-peer network N1U port
30303 uruw OP Stack L2 op-geth 1dl@sU block n191iuLa8 op-geth 5U block @10 op-
node Wity W1 Engine API (HTTP/IWT) — spec LRgaiufl Ethereum mainnet T4szning

geth 11U beacon client

# op—-node s block Iw op—geth aqe call i
engine_newPayloadV3(executionPayload, blobVersionedHashes,
parentBeaconBlockRoot)

engine_forkchoiceUpdatedV3(forkchoiceState, payloadAttributes)

NaNRINUIAB flag devp2p UU op-geth ( ——nodiscover , ——maxpeers 0 )"lajﬁwaﬁia L2
1 1 dl b4 ] 1 v 1 % 1 Y
sync uiagndla follower 1 sync G1ldlUins1e peer a8 wAWs12 op-node alailasu

block 210 gossip %58 L1 derivation 83m13 Sepolia by
Ao v v A " O Y . a [
flag devp2p N8INBITEINAD ——port LNIUU 813U op-geth a8 instance UU box tAYINU

port 30303 YU

Fatal: Error starting protocol stack: listen tcp 0.0.0.0:30303: bind:

address already in use



1
1A

WARIY ——port 30304 (W3BA1UNING) UU instance Naod wianld91 port #laiAeany sync
99

#D9LHUNN SYnc

op-node 5U sync @aatdun1ansaunu vianudnlaisestineuazdielauinneu debug

L@UN19N 1 — P2P unsafe sync: op-node W9 libp2p multiaddr
/ip4/<IP>/tcp/9227/p2p/<peerlD> (Vlaﬂ,‘li enode format U84 devp2p) $U block 9
sequencer gossip 889nu1 block a1ili3an31 “unsafe” ins1zdalaisinang ulu L1 usnunds

1590797370 81 sequencer block time 2 Ui follower azl@ block L@ real-time

L@UN19N 2 — L1 derivation safe sync: op-node 81U batch 7 op-batcher post TAuu
Sepolia Wa7 re-derive L2 block 91ag block #fA® “safe/finalized” 41n31 wiu canonical

truth 7 verify Vlf;f‘nﬂﬂu

U

Asuilvinaulafe byte-for-byte hash AansanuNsa@aLdUN1e Chaiklang verify 1ineil

# L1 derivation path

block 1  hash: 0x... v asy Nova
block 50 hash: 0x... v ass Nova
block 100 hash: 0x... v ass Nova

block 279 hash: 0x... v as< Nova (4/4 iinw)

# P2P path
block 2586 hash: 0x... v as4y Nova
block 2606 hash: 0x... v @33 Nova

block 2614 hash: 0x... v as< Nova (3/3 &)



Orz, Weizen, tonk, kag m5 @1 L1 derivation wgufiu vinlidiuladn genesis gndiouas

batcher post batch ¥u Sepolia aﬁuaua

genesis.json waz rollup.json Aaazls

AOU start op-geth A4 init A8 genesis.json NBULELD

genesis.json AMWUA state ISUAUVDIYU SIUDY chainId , timestamp , extraData , pre-

deployed contract addresses LLa¥ initial account balances

rollup.json ANYUA parameter U84 rollup L¥uU L1 contract addresses,

batch_inbox_address, sequencer address, genesis block hash ia% L2 chainld

ngan: genesis hash 16910 geth init AvIMsaAU 12 hash lu rollup.json fanseiu

hash v84 block 0 U live chain g a1ausuiilainsaiu op-node 9% reject

Tuiun deploy LUl ChaiKlang 19871 genesis.json nuvslivu :8181/genesis.json
hash 8911 0xf26a66... L6 rollup.json Usn 0xe365a0cf... Wag live block 0 Uu

U

Nova A® @x1c9445c6... — @USUANAUNUA UAD problem Nd1ANgAtUUNT 3

op-deployer v0.6.0 — /1 deploy seUUNIHNA
354519 genesis.json + rollup.json ﬁgﬂéfaaﬁm%’wuuimjﬁd% op-deployer laildumaresdia

1wan



# step 1: s34 intent file

# step 2: deploy contracts 2 Sepolia

# step 3: export genesis + rollup

a4 fund deployer address AaU apply L@LD genesis.json nlaan inspect LaY
rollup.json nlaan inspect 3% consistent Aulnedn Ul ﬁﬁam@waﬁﬁaq export 310

deployer wennu ldlywn field Lag

15949 timestamp 1u genesis

field timestamp Tu genesis.json U hex string 19U "0x6a360a34" YDAITILI: hex

conversion error Lgﬂﬁaﬂﬁﬂﬁwuﬁﬂﬁ



Tulguil Nova ulad timestamp Anlunis deploy sauwsn 1d 0x6a35cd34 (= 1781910836
= Aou L1 origin 4.3 ff’ﬂm) WU 0x6a360a34 (= 1781926452 ) genesis N3l timestamp LA

1
=1

A71 L1 origin i laA sequencer @519 block laula — iy freeze ’e)gJ:f'fU

Nova ufi hex liignaadlu deploy 59U#idad naaWsA® genesis hash LUABUAIN
oxe365a0cf 1UU 0x1c9445c6 (MIgneoq) follower INAURDY reinit datadir Ay genesis
Tud

verify timestamp Tane

# 1781926452

# Fri Jun 19 2026 ...

server Lag container setup

workshop 1J5UuU server school-node (school-server) account oracle-school (non-

root) 3 SSH key ¥04 fleet 54 AU

container runtime A8 rootless podman 4.9.3 + podman-docker + podman-compose
winNafllu rootless: N5 add user 141 docker group 1WAUl#ANS root-equivalent — 14

lMN1ZAU shared server NivatgAUlYIIU

1
U U =

finudnuilandasnow: binary op-geth uag op-node Muyst3lu ~/op-stack Uu server
\Uu Linux x86-64 ELF Suuu macOS (Darwin armé4) laila



unlaaaanne Aaly Docker (Linux container) %39 build 910 source @4 tonk i1 script 13T
PR#20 build 11a1Uszanas 90 w1

ATTULNHHEN TR

wuldinungideinaigau waazauyinuinnaeiu nauguundaluaisidnnau

Nova (G:Oracle-Nova / thebuilderofmoebius) U sequencer iag deploy L% Nova 911
redeploy 4 4 seulutaluafeinsie timestamp error WLag genesis mismatch WHazsau
follower NINNARADY reinit MU Nova WA timestamp hex error Laglny —-

p2p.sequencer. key 719 P2P 14 fleet Toaula
DustBoy / B3 diagnose root cause ‘ZJ’e]él‘f]iUu‘Vi’] P2P N5inN4 fleet ﬁuwudqmm@ﬁa op-node

994 Nova start lag/lidl —-—p2p.sequencer.key ﬁﬂﬁnﬂ block 3 log

node has no p2p signer, payload cannot be published

tonk i1 sync-fixed.sh w8au genesis guard (abort &1 genesis hash &), ¥#1 PR#20 i

verify genesis 3 114 + build from source script Wag#i1 booklet ’d';:‘lJ

Orz (99d) 111 byte-for-byte head-match W1 dual-path proof (unsafe block 2612 = Nova
head, safe block 2591) ilunuusniisudu

Weizen %1 head-match safe 7001 /finalized 6749 WaglU8UnRti9dD 54 UIVDIRILDI
Atom 1Tnan RPC/chainld/syncStatus $#714 session
sombo %11 Docker PR#11 uag bongbaeng 11 Docker PR#7 unteyun architecture

ChaiKlang ((tdgu, Al) Y1171 node steward Ul fleet 138 genesis 3-way mismatch fiau

AUBU verify clock-skew 184 (§U1 claim -9.1 Sufin 19349 -16.67 $2114) byte-for-byte



head-match N9@BULAUNIIUY follower FILDY ALY honest failure ¥HIASY FIazLan luun
74

#4NAD9313D4 gas uas token
ETH A8 native gas token YDILVUL (default OP Stack) 1aid premine Tu genesis UNYAIU

11 L2 ETH A841131A bridge

95 bridge Aads ETH M59191 OptimismPortal contract Uu Sepolia

deposit_contract: 0x08d@45e3...

dam59lUN address 1 = deposit UGS msg.sender UU L2 %3aLt58n

depositTransaction(_to, _value, ...) WNBLAaN recipient ala

“IiSBEYRaLS1” U gas token uAUAzIS09 H1081n 1R ERC-20 token wen deploy

contract ERC-20 §95UAUU L2 ﬁwa

019810194 user 918 gas A8 ERC-20 wnu ETH 357gnsadAa Paymaster A1y ERC-4337
(EntryPoint v0.7 91 0x0000000071727De22E5E9d8BATfOedAc6T37da032 ) ETH faillu native

gas W# Paymaster sponsor %385U ERC-20 unula

Taiuwugiin Custom Gas Token 9 protocol level L1W31¥ SystemConfig.isCustomGasToken

i annotation @custom: legacy wagyinli interop W4

(%4

DAL — NOULSN deploy

Aunariinaduasaluiunu Sunnlms s ulidoassd

Vu



981 redeploy 919 Tae'lsi lock 1wuliiilsnau — Nova ¥ 4 seulugnluaies ynseu

follower ManuAABIlaAIU moving target anvingluiiilas sync lda39auninagissoun 4

genesis.json/rollup.json NUUSAD4 consistent AU live chain 1@Na — o1 hash linse

follower init AALYW op-node reject waz follower Lifin1a3inunnanssslsiodla

281714 private key TuL¥R3a public repo — fund A28 public address Wit batcher

key Mvanluviasdiadn burned LWasUIUT

verify nauUsenf root cause — instance YUY clock-skew -786046921ms (-9.1 )
W# ChaiKlang 3a1adld -60005s (-16.67 921uq) sirafiu 13x wazfiain (block timestamp %1
A21 wall clock = sequencer AI5L39 Vl,aﬂﬁliia) A5 verify NWaN root cause 880 outward
M@ Rule 6 Tun1aUgun

21 process Tﬁszq process group AN — ChaiKlang tag2i1 PID if (sibling U84 op-node
Nova unuiazidu follower GIN) il sequencer stalled fjlaivlﬁé’aaémm @a4l¥ Nova

restart 139slazagluuni 4 1hug

dyUnINTINNDUSN

mauﬁiué’adw OP Stack L2 Usgnaunae op-geth (EL) + op-node (CL) + op-batcher + op-
proposer ﬁamsﬁ’umu Engine API el devp2p sync Jaodunig (P2P unsafe + L1
derivation safe) genesis hash A8IM59 3 1119 Waz chainld 20260619 T@suns collision-

check a2

UM 2 92154 deploy 9349 ALE op-deployer init lUaudenIs start sequencer ASILSA

LaZMSIINBULAULA



UNN 2 — LABN server + container (arch trap)

AUl op-geth uaz op-node 95ulAITI AvINUAIUABIOENABL: 1ABN environment Tuign

wag3AN arch trap Nzai1 session ABUNALITUAILGT UNLIINILLTIUUNIVINA

2.1 server school-node

server NlU@oUASIAD school-node (school-server) — Linux x86-64 rack server NNy

fleet 195U

account Na19%a oracle-school WU non-root user Mwan SSH key Taundn 54 Au nnAU
SSH 19111928 key f2199% authorized 131y ~/. ssh/authorized_keys %94 oracle-

school

# ssh 141 server

danneednauvinesls: oracle-school 13idl sudo 1aidi root 13i% docker group nnag1avinfag

aglu user-space NavuA

WOLTIUIUAINATINFNTWLINA DU DULAND

# el x86_64
# Linux
# uid=1000(oracle-school) gid=1000(oracle-school)

groups=1000(oracle-school)

nanlaguduindu Linux x86-64 wazlifl docker group Tus1ua1s groups tae ufe

ground truth U84 environment iy



2.2 rootless Podman 4.9.3

container runtime N1l4A8 podman 4.9.3 LLUU rootless — lsifi@enns root laidi@ans

docker group l3ifi®3n15 socket 1 daemon fa@ns

# podman version 4.9.3

vinlalaild Docker daemon WUUUNA? lNS12NTSLAY user 191 docker group WINAULRANS

root Ul host InaU3818 — podman rootless LLf"ﬁJzymﬁﬁ'wmi%’u container Tu user

namespace U84M2L84 13ilLy5 namespace U host

b4 1
U a =

AINAANUNUNFDIDE19

# compatibility shim #&wsu script #ii158n 'docker'
# w3s dpkg -1 podman-docker

# podman—docker uuas docker CLI call - podman IwsaTusid

# compose support &1 %su multi-container

# w39 pip show podman—compose

podman-docker Rl script %58 Makefile 1lW8UI1 docker run
faun code

# nadauin rootless Mvulaass

# Hello from Docker! (%#5a Hello from Podman!)

gainaulalaelal



91 hello-world W1 WEASIT user namespace, newuidmap, newgidmap ﬁﬂQﬂLLé”J W5U5U
OP Stack %8

2.3 arch trap — “exec format error”

1 1 1
= 1'%

A a1 14 121
taelymnanalauinnaeailidnow

ARCH TRAP: binary Tu ~/op-stack ﬁiwaﬂmmn GitHub Releases Ju Linux x86-64
ELF — SUUU macOS (Darwin armé4) Tailar

@1UAI1 clone repo U1UU MacBook LAI889 run

# zsh: exec format error: ./op—geth

174
U

error 4UALAN: OS weneulnan ELF binary W& machine vJu armé4 @4 instruction set %14

14
a a

Aulneduds LUl emulation layer Nagdgla

# ms2a binary type
# op-geth: ELF 64-bit LSB executable, x86-64, version 1 (SYSV)...
# uu mac

# armo64

4999819 11M599U > exec format error NNASY



NN NADIENY

@189 A — Docker/Podman (Linux container): U binary 919lu Linux container 4

emulate x86-64 W1U Rosetta/gemu layer 989 Docker Desktop U4 mac NIDSUNTIVY

Linux host

sombo WU PR#11 way bongbaeng 1Ua PR#7 iineunUaymnilliaundn fleet isnunlngld
Dockerfile + docker-compose.yml 121 repo LW lHANTIVINIUUU mac ¥58 machine 7
arch linsslglaiun ludesunazlsing

# docker—-compose.yml (a"u PR#11 / PR#7)

platform: linux/amd64 VAUl pull image WUU x86-64 LazSuN1U emulation layer
UU armé4 host

@19 B — build from source (~90 3u#): tonk L@ualu PR#20 31 build 310 source Uu

machine WUunnsuidenlavin wag binary 1lAag native AU arch Uulay



# build op-geth

# ~90s uu machine #{ core wa

# build op—node

# ~90s Launu

@18 B Aindluwd performance (no emulation) wsifiasdl Go toolchain AnAIBEUL machine

Y

UU school-node @aTu Linux x86-64 E]gjLL’E’i"J binary #lnana1n Releases %Jublﬁmi\‘is] Tsifoq

vineglsiy arch trap azlnannaiiiowen binary TuSuuu mac %38 armé4 Linux

2.4 layout IWauu server

U

W8 ssh 11 oracle-school 1L&7 directory structure ﬁﬂ’ﬁi’ﬁ 9l



<

— op-stack/

— op-geth
— op-node
— op-batcher
— op-proposer
L— op-deployer

— <your-node-dir>/

I— data/

— genesis.json
— rollup.json
I— jwtsecret

L— run.sh

L— .sshy/

L— authorized_keys

O OH O O® O®

H R O OH O OH O ®H OH®

H

#

ELF x86-64 binary

ELF x86-64 binary

ELF x86-64 binary

ELF x86-64 binary

ELF x86-64 binary (v0.6.0)

831v1avda user tau chai-12/

geth datadir

@awaseiu chain # sync

ADNASIiU genesis

shared secret szw313 op-geth nu op-node

start script

key 2a49nAuIINDY
9 U

WHazAUASIN node directory ¥asLadle home wandu laiwu path A winnauly binary

Tu ~/op-stack/ YaLfeINU

2.5 podman vs docker: dsfiananu

awagly Docker LUV daemon-based Wnau HvaAasinoulyd podman rootless

1. 133l daemon: podman fork-exec 134 1aidd background daemon 71918 container - a1

terminal Um container AR A1G0IAS persistent R podman generate systemd

N
1498 screen/tmux



# su op-geth 1u tmux session 1w persistent

2. volume mount path: rootless podman map UID Tu container #1u user namespace -

1 mount volume Ua7L98 permission denied T¥ims72 :Z label

:Z Uan SELinux/container runtime ¥ relabel directory 1% container access 1@

3. port binding < 1024: rootless process 14 bind port < 1024 1alnemss OP Stack 14 port

Aaus 8545 Julunaviun laifidaymn

op—geth
op—geth
op—geth
op—node
op—node

op—node

RPC:
Auth:
P2P:
P2P:
RPC:

Metrics:

8545, 8546 (ws)

8551 (engine API)

30303 (devp2p — TliTaa5edwmsu L2)

9222 (sequencer: 9222, follower: 9223+)
9545

7300

2.6 vl geth devp2p Ltz L2 sync

o U

1399RdA

g

ynuazvinliauduauloy

op-geth 5U block 211 op-node W11 Engine API 111 — Lidlusi1u devp2p (Ethereum

peer discovery protocol)



op-node —(engine_newPayloadV3)— op-geth :8551

op-node —(engine_forkchoiceUpdatedV3)—- op-geth :8551

devp2p R protocol 1 Ethereum mainnet 14 sync block 5%%17149 node — 1§ OP Stack L2
1ail¥n 5917 op-node WumAuRa block (370 sequencer K1 P2P %#38391n L1 61U derivation)
wayUaulit op-geth W1 Engine API

Al flag wia1ilun155u op-geth

Uaoadaifiuiidmsu L2 follower — Un devp2p peer discovery lUlaiae liinsgnu sync

LasudlLeToe
flag ——port 30303 (devp2p port) Adafag unique 015U op-geth WaN8RAIVU server

ey liuaziae

Fatal: Error starting protocol stack: listen tcp :30303: bind: address

already in use

b4
o U

wAdE: AvUA port laigniu



# node a1 1

# node 7 2

# node @ 3

Wiz bind sely bind Aliifinase L2 sync a8 — g19nASIWsSIZAUAINUDE

2.7 JWT secret — shared key 527149 op-geth nu op-node

Engine APl 71 op-node 1dA8fiu op-geth #84n15 authentication W11 JWT (JSON Web
Token) — @0961f09lY jwtsecret |WaLRBINY

# 8319 jwtsecret Tua

# @%71

# a25la hex string 64 &7 Lou

# alb2c3d4e5f6...

1NUU pass path RN UlAnNg op-geth L% op-node



# op—geth

# op—-node

a1 jwtsecret laimsaniu op-node YU Engine API llduay log a¥LLdny authentication

error

2.8 P2P path conflicts — shared server An45:39

WONANEAUSU op-node UU server g1y Uaumilaelafe path su

op-node lglWaause19d1%5u P2P state

——p2p.priv.path private key as< node (&314Twnainn1sid)

o

——p2p.peerstore.path database peers f34n

——p2p.discovery.path DHT discovery state

f114i52Yy op-node 914 default path #1913UUAU node DU NATINIUNIAD

open /tmp/opnode_p2p/priv.key: resource temporarily unavailable

WA: ATYMUA path 71 unique §1® node



# op—-node sy user '"chai

# op—node way user "orz

@519 directory nau

2.9 flag fasuan geth inf

= 1 . 1 1 dl a gj =
op-node 1 flag set %1991 geth mainnet “a1¥88149 2819919093l UTUIT8U

—log.level 1aila —verbosity



# fin — geth Un@ld ——verbosity ua op-node Ufjias

# flag provided but not defined: -verbosity

geth init uay geth run Aagld binary version AYINU

21 init genesis Ay op-geth version LWANLLAINT run A28 version 1Y (ﬁ%@ﬂﬁuﬁu) ITLID
rlp: input list has too many elements for rawdb.freezerTableMeta

1
=1

wN: AU datadir 1a7 init I¥dA8 binary version WEANUNAL run

# binary aaiduanu

2.10 op-deployer v0.6.0 — La5annau deploy
anvzasrnvulvdnausau (lilyua sync) dasly op-deployer v0.6.0 deploy contract 4
OP Stack a3 L1 nau



# init: #3149 intent file

D

# el

# intent.toml (un'la'lansu apply)

# apply: deploy aS4as Sepolia

YoAITIEIN: op-deployer A84n1s OPCM (OP Contracts Manager) 7 pre-deployed agjuu

L1 a3 — Sepolia 314 win1a09 deploy UU local L1 2%190

error getting OPCM impl address: unsupported chainID: 900

wagneau apply fa9 fund deployer address A28 ETH uu Sepolia nou 13193 tx 9% fail U

# @323 balance nau apply

%84 apply GEDKGR genesis LLa¥ rollup config aanun



174

go4lnaiiAe source of truth Va9 A1 genesis.json Way rollup.json 14 consistent fiu

chain 71 live 8¢ 9 follower Nldazauyubniul — 1309ilagagsluuni 3

2.11 n1lukns 54 keys

oracle-school L"flu shared account — V(}ﬂﬂ‘iﬂu fleet 19 account tAefu 13l account du

7 wALAaLAUT SSH key Va9RL@97 authorize 13
= |
NAR®

21lASABY revoke access au public key 890310 authorized_keys Toae lainsenu
ﬂu?)"u

audit trail uu server laildugnnu user (MnAw login 1Wu oracle-school) usnanl@ain
SSH key fingerprint a1 log ALLOYAND

1 ¥

process NSusenavunoglu namespace Ud4 oracle-school A28 > 019U PID 50

Y U

port Ae95819YInU

HAawmnNa flag NNBENABURNIZIANZAN: datadir path, P2P path, port number — 13
agls default NUasANBUY shared server

2.12 checklist nauasnaNLUNY

Aanderrunsuduldunanld



[ 1 ssh oracle-school@school-server i911la

[ 1 uname -m usns x86_64

[ ] podman —-version uaav 4.9.3

[ ] podman run ——rm hello-world :inu

[ 1 €31 directory node saudauan tau ~/.chai-12/

[ 1 &574 jwtsecret wan (chmod 600)

[ 1 a31v p2p directory uan

[ 1 §vinwu mac: To Docker image (sns A) w3s build from source (&nw B)

[ 1 binary op-geth / op-node wsaulu ~/op-stack/

A1 tick ASUTNUA environment W3DNLLAD

Uﬂﬁﬂ‘lﬂl,‘tgjl’léﬁ’mﬁﬁ’ﬂ,ﬁ follower zhuimjazqm: genesis.json AU rollup.json ABIATINU
chain 7 live 8¢ byte-for-byte — aiAaul field 1Ag3 op-node 3¢ reject waz sync azlaitsu
\a8 UNN 3 9% break down 31 verify ag14ls wnagnals wazvinly Chaiklang fa1ae genesis

3-way mismatch Tuﬁii"'ﬂmmﬂmm lab

unil 3 — op-deployer + #5149 genesis/rollup

AU follower 9% sync 1o genesis Aoty NOUT genesis %114 deployer é]’aqizf'j'l fund AU
5089 WAy OPCM 5895U L1 chain YusaLUan UNTLAUNIUTUNDUISINIUUARILA op—

deployer init 2UDA inspect artifacts — SIUVONANAINNLAAVULTI WBY proof 1NN



3.1 nau deploy — 12119 OPCM

OPCM (OP Contracts Manager) ﬁaqmﬁmﬁ deploy #1n contract 144 81 L1 'laisi orc™m

deploy ¢ fail NUN

op-deployer v0.6.0 l3i deploy contract t1aafiagdu wALsenK1U OPCM 91 Optimism pre-
deploy T4uu L1 uwé Asfilsvindeds calldata 4aifen W&2 OPCM gua SystemConfig /

L1CrossDomainMessenger / OptimismPortal Tiasu

Sepolia (chainld 11155111) 1 OPCM agiian #atiu deploy Uu Sepolia &Lt urd lasans

local L1 11 Anvil 1 chainld 900 22198 error i:

error getting OPCM impl address: unsupported chainID: 900

UURNIBAININ local L1 vilausan deploy OPCM Lasnau dedutaunaslily scope vo9
unil S mnaau deploy Tuslily Sepolia L@ue

3.2 1n58% deployer key + fund

deployer key @234 ETH Uu L1 nau apply 133U transaction revert %38 nonce A4

#5149 wallet Tvslianigdnsu deploy Ll key WU batcher/proposer/sequencer
W36 key #aRRBNA15150ME UA0T1 “burned” uda 14lauA public address Tun1s fund

AU private key ’luLLﬁum/ public repo / Discord ‘i/lﬂﬂ'iiﬁ

M29814 fund NIU Sepolia faucet:



# 9 address ann private key

# &< ETH aan faucet wallet 'lulw deployer

M329Y9ANdYU apply:

areandu 0 vsatieaiuly apply 2% revert N@19Mn4 contract U9A7 deploy HA2 UNGH

gala deploy = config GER LN redeploy Mu'ﬁgwm

3.3 init workspace

op-deployer init @314 intent.toml FatUu config ndinfou deploy Nnagng

flag d1Agy:



—-11-chain-id 11155111 = Sepolia

——12-chain-ids 20260619 = L2 chainld Y8451 (#1523 collision WA

chainid.network 37l3ig1 U 2654 chain)

. ¢ & . g
——workdir =IWalnasiAu artifacts NIUUA

=

1“aq init Walnasazll:

deployer-workspace/
I— intent.toml # config wan

L— .deployer/ # state internal

WA intent.toml USU field tia1iinau apply:

# 20260619 in hex

M33991 L2 chainld hex §nnau python3 -c "print(hex(20260619))" 1@ 0x135134b

AsanulnY A1ALavRARNSIH genesis 3¥@aNUN chainld linse follower reject iU

3.4 apply — deploy contract Ui Sepolia

op-deployer apply Aadumaunuwindauazdaulila — das fund AU + intent gnniau



process 1ldan 2-5 mﬁ%ua&vjﬁ’u Sepolia congestion 1iuaz deploy contract ‘ﬁamgmtaz
WeU state NAUAY .deployer/ 21 fail Na19N195U apply 91 la op-deployer 3% resume
970 state @1gn

log iginllé:

Deploying SuperchainConfig...
Deploying ProtocolVersions...
Deploying L1StandardBridge...
Deploying OptimismPortal...

All contracts deployed successfully

01199 429 Too Many Requests 217 public RPC Tvaau endpoint M%ai{flnfura/Alchemy

private key iU Sepolia lagLanig

3.5 inspect — A genesis uaz rollup artifacts

1aq apply @152 19 inspect Muiinauwan artifacts TA51WS1¢ config #Aa ground truth

VBILVU



# inspect genesis.json

# inspect rollup.json

A hash NdAgy:

# genesis block hash (ap< match rollup.json 12 hash)

# rollup config 12 genesis hash

ngan: genesis.json hash AB4M59AU rollup.json .genesis.12.hash 10z frereAuus

UnLhga follower 7 init A28 genesis UALaIAUABIBUNY sequencer

3.6 NUAN genesis timestamp — UNISAUIININDIY

genesis timestamp AALILA hex digit Wi ln sequencer aanvaanlilaae



Tudu workshop 234 Nova (G:Oracle-Nova / thebuilderofmoebius) ISIJ'%Ju sequencer L8
Usynnilaaue chain v1 89 v3 nauazuAlAlY v4 Aua1eveUtynnAe hex conversion error

Tu genesis timestamp:

timestamp timestamp
version Wa
hex decimal
- sequencer freeze — genesis NoU L1 origin
2] 0x6a35cd34 1781910836
4.3 ¥u.
an 0x6a360a34 1781926452 chain v4 ¥n91u

. a A 2/ < 1 . Y 1
NaUBY timestamp HAABD sequencer WYIYIUATINUABDNLLE genesis UU ”agjliuamﬂ{ﬂmﬂ L1

perspective” - derivation #gf - chain frozen

Nova unlae:

AU timestamp 7igneaaloa
uA field Tu genesis.json

redeploy chain Tnd (chain v4, genesis hash 0x1c9445c6... )

I5ms29n9uU deploy: LWSBULBU genesis timestamp 11U L1 block fagtdu L1 origin ve4

LU genesis timestamp Aoglaianuii L1 block timestamp g

# g timestamp wa4 L1 block #itdan

# @ genesis timestamp (decimal)

genesis timestamp fad <= L1 block timestamp Mdandu origin



3.7 NUAN genesis 3-way mismatch

genesis Nana1gaan lUABINSINU live chain Lana — 8161917 follower AIRALYY

ChaiKlang as7awuteyn1iiseniang workshop uag tonk Bududnasaniiu PR#20 1aensia 3

LAAINS DU U:

uvay 1: :8181/genesis.json - block® hash = 0xf26a66... (timestamp stale
0x6a35d560)
unay 2: rollup.json .genesis.l2.hash - @xe365a0cf...

uras 3: Nova live block @ - 0x1c9445c6. ..

ANUDUANNNUNINUA WaAd follower 71 download genesis 911 :8181 init A28 hash
0xf26a66 Wa2 op-node reject t1N31% rollup.json Uan 0@xe365a0cf LAY sequencer UdN
0x1c9445c6 — ANAUAYLYU 3 LVU

tonk wnlagld genesis guard Tu sync-fixed.sh:

# genesis guard — abort a1 genesis hash lunsa rollup.json



guard 111 follower 14 script ¥4 tonk ld@1u15a init A28 genesis RAlALay 01 genesis

a & 1 .
WAN abort N@U geth init Ld@UD

N UHURAIMSUKSU sequencer: 1&d redeploy 1)NATY fad regenerate genesis.json kag
rollup.json 1113 Wa72 update server 7 follower A4lna WiBUNAUW LA genesis BE1LABILA

rollup 4171 mismatch LARdN

3.8 529 genesis Nauwan — checklist 3 9

1ad inspect 1@ genesis.json Wag rollup.json L& ASIAMIULNBULAN

# 1. genesis hash as< rollup genesis 12 hash

# 2. timestamp swingauwa (luly 0 TildlnaidulyTusunaa)

# 3. chainId as<

# ansla 20260619



61 3 9ANTULAIABELAN 19 LUUEALA inspect T1ial 881 patch json sedaailiwila wsiy

json patch tRgqLlUaY hash Miauaen

3.9 artifacts naasuan follower

follower A24n15 3 IWaAwag 1 multiaddr L1iWa sync laasu

genesis.json — geth-init L2 genesis block

rollup.json — op-node derivation config (L1 contract addresses, L2
genesis reference)

jwt.hex — shared secret sz#inN op—geth waz op-node (Engine API auth)

/ip4/<IP>/tcp/9227/p2p/<PEER_ID> — sequencer P2P multiaddr (1ula enode)

jwt.hex Aaiusioufiunn node luwsu a513lane:

a1 jwt.hex f19NUTLNIY op-geth UAZ op-node 1AL reject Engine API call NUN:

{"code":-32000,"message":"missing or malformed jwt: missing Authorization

header"}

multiaddr U84 sequencer Qvlﬁmﬂ op-node log:

INFO p2p host started self=<multiaddr>

ADY: /ip4/school-server/tcp/9227/p2p/16Uiu2HAmMXXXX



follower 1@ multiaddr #ilu ——p2p.static=<multiaddr> YER ——p2p.bootnodes=

1 4

<multiaddr> f?juagj AUIIRMB9NNT static peer ER) bootstrap

3.10 OPCM uu Sepolia vs local L1 — 1&an L1 lvign

a11aan L1 dAn deploy lailAtas uag error laiuan solution As4¢)

Tu workshop UL = Sepolia (chainld 11155111) tw31¢ OPCM deploy agJ:LLé"J weanlas

M99N15 local L1 1wy Anvil %158 Hardhat network #84%11 2 a819nau:

Deploy OPCM @9uUu local L1 (9 op-contracts repo)

Y OPCM address U intent.toml A28ia

error NA9A191UVUNDUL:

174
U

2aANSEAU L1 i1y dmSuunildeld Sepolia 1Uu

L4

13i5im19 workaround f2e flag error iy

L1 1&uo

3.11 via3 apply — 2UADUNDULANHN

A3UTuUnDUNAT apply d15anuadiu:



1. inspect genesis + rollup - ivufin artifacts

2. @923 3-way check (genesis hash = rollup 12 hash, timestamp, chainId)
3. #4519 jwt.hex Tuu (d7'lad)

4. nvua sequencer address uaz batcher address (key uwanann deployer)

5. fund batcher ETH uu L1 (batcher aaw post batch 1y Sepolia)

6. fund proposer ETH uu L1 (proposer @y submit output root)

7. 13wy genesis.json, rollup.json, jwt.hex Ju server # follower #<la

8. lock version nauuan — p#n redeploy wavannil

U9 8 d@1Atyun Tu workshop 1ua39 Nova redeploy 4 seuludiiluifen wads follower 7
sync agjéfaqmuﬁu moving target v‘iﬂﬁjmwﬁqﬁm 019 redeploy Tuds follower nnAU

nau solvinnAunSaunsauiu uaIAey deploy Tniiniouniu

3.12 deposit ETH 214 bridge nau token 1a9)

chain #1133 premine — ETH Tu L2 w1910 bridge 11111U

genesis.json ] op-deployer #519u114dl alloc balance Tu genesis block ETH 1n wei TuL2
AB9U191ANTT deposit WU OptimismPortal Uy L1 3541eidnfads ETH aselufl portal

address:

# deposit ETH 1y L2 (msg.sender iiu recipient Tu L2)

portal address ’e)gﬂu rollup.json:



n3001A0IN15d9 ETH TUl address aulu L2 14 depositTransaction :

# deposit 1uy _to address Tu L2

deposit %‘Ui’mgﬂu L2 %#&89910 op-node derive L1 block ﬁﬁ transaction 1y %ﬂi‘i’fna’] 1-2
L2 block #&4 L1 block confirmed

3.13 8519 ERC-20 vs Custom Gas Token

=) [ = dl =) L4
“IATYIUVDILIT” NU “gas token” ABAUALLIDY La’e]ﬂhl‘lﬂgﬂ

ERC-20 = deploy smart contract §5uATUU L2 lUN1E@I%SU token N1R09N1S UWH gas 89

9189728 ETH Unh

1

Custom Gas Token = feature 52AU protocol mﬁﬁh&l gas A28 ERC-20 unu ETH wadl

‘f]iij'lﬁa SystemConfig.isCustomGasToken 0 mark @custom:legacy WaI LAy



interop feature W4 N1M89N13 gas sponsorship %#359918 gas f8 token THlY Paymaster

LU
Paymaster (ERC-4337):

EntryPoint v0.7: 0x0000000071727De22E5E9d8BAf0@edAc6f37dad32
ETH &4 native gas t1ilaulan
user 918778 ERC-20 %50 sponsor Winlannu Paymaster contract

lsifieaiUdsu protocol S¥AU genesis

deploy ERC-20 §535uM":

# ¢atine deploy ERC-20 anw forge

=

uni 6 ALNNNI Paymaster setup azLdYn U‘Vlﬁil,l,d’i'] genesis lsifi@en1s custom gas token
field

3.14 build from source (d1%5U mac / non-x86 host)

binary 1 download 91 release 1UU Linux x86-64 ELF — $uUu mac armé4 1il@

215U binary #S9UU mac %L99:

exec format error



ASunddDINIe:

119 1 — Docker (Linux container):

# lu image official

7119 2 — build from source (~90 IUNNRIN tonk NAADU):

# binary agi

tonk NM@aU build op-geth Wag op-node from source UNLATIINTFIIU wad ldtranussuna

90 19 wag commit Vunauiililu PR#20 w5ou genesis verification 3 1114

3.15 A94NLTEUININIS

X o da avy .;’ﬁ . v & _ A
UNLUUIN error MARR31IATU 919 hex conversion 71 Nova WA 714 3-way mismatch

ChaiKlang #579uas tonk confirm 19 OPCM i fail U local L1 uazwa fund fidesvinfeu



apply

1
Y a oy

@4 op-deployer ¥ilaRA® resume — 01 apply VIANA19NN5UD LA FeNAIsEIeRa lock

version ABUWAN artifacts WS¢ redeploy #asuwanluwalvinly follower Nanunf oSl

unanlUaziiune — genesis.json wag rollup.json Wiauwal Yunaunalufa init op-geth,

start op-node sequencer mode, LagR derivation N9IUATIATIUIA

unfi 4 — 54 op-geth + op-node (flags finanaias)

UNNLAIAUN deploy contracts + 880 genesis.json AU rollup.json lauan U‘Vl‘ﬁl,%m;ﬂvlw
LAS99959 V14 op-geth (Execution Layer) Wag op-node (Consensus Layer) W3auAusau
flags N1NUYU lab school-node Uaeign A4 error message 934, hex 234, LAvYIAUNKA

954 Al copy-paste aulALas

dadasnIsunNausu

AOUAY binary 1a & Aeed1 wire i@uilliaula



L1 Sepolia (chainId 11155111)
| derivation (81u batch tx)
v

op—node » op—geth

(Consensus Layer) Engine API  (Execution Layer)

| authrpc chainIld 20260619

| P2P gossip (libp2p)
v

op—node follower nodes

op-node U op-geth AYAUNIU Engine API ( engine_newPayloadV3 /
engine_forkchoiceUpdatedV3 ) Uu authrpc port L‘1/i’11i?u el devp2p %wmammdﬂ -
—nodiscover U ——maxpeers @ U84 op-geth lail@wqne L2 sync Lag d@2u P2P 581719
op-node 1% libp2p multiaddr 3Uwuy /ip4/IP/tcp/9227/p2p/<peerid> hilt enode

FunpUR 1— geth init

wala genesis.json AN

1
[ % S 1

uAn version linss: 01 init Ale binary version A WRISUATY version B N1R19AU 32139

rip: input list has too many elements for rawdb.freezerTableMeta



A5uAnselunseun A 419 datadir a1 init 1A1A28 version WWganuNazsu laidin1ean

U lab school-node Aiuld binary 311 repo ~/op-stack %dlﬁu Linux x86-64 ELF a1las
1 lUSuuu Mac (Darwin armé4) 3¥138 exec format error UM 5uNH 2 119 Ao SU
Docker container Linux %58 build from source 67;\‘1 tonk 719 PR#20 13147 (build Tdaan
~90 uN)

AUADUN 2 — 5U op-geth



——authrpc. jwtsecret AaInsINuUN op-node 19 NiaRasa1ulnaREINU 1 shared box

U

wa23u follower naneda Tild jwt auazlnadld unudaze geth+node fosduriugng

Y

—port ¥u: 015U op-geth BANWAIUU box LAY default port 30303 AxYUAU error AD

bind: address already in use

WARIENITIEY —-port Asinefy 1Wu 30304, 30305 s L2 sync Lsil4 devp2p 959 ust geth

U

ganoaUn port Unou start

2UnNDUN 3 — 5U op-node



1
=

flags waaUasign

—log.level 1aila —verbosity

op-node binary Ujjl&5 --verbosity ®%4 9 1ag

flag provided but not defined: -verbosity

Tly —-log. level=debug / --log.level=info / —--log.level=warn LNU op—gethsl“ff
——verbosity W op-node luld Neaoiail flag logging AUALTD BE@RUNY

—p2p paths ADY unique 78 instance

215U op-node MANYARIVU box LRI (U sequencer + follower nAdav) wazly path
LRYINU 21D

resource temporarily unavailable

1
a

WNS1E process W5n lock tWatenld uAne path NR1enuse instance

# instance 1

# instance 2



—p2p.staticpeers &115U follower

follower ﬁa\‘lﬁ multiaddr U849 sequencer noudeay dial 1o

peer ID Qvl,ﬁgfmﬂ log op-node sequencer MoU start GUY self: /ip4d/.../p2p/<ID>

AUAN¥aN — genesis.json aMHN19 Linss

ChaiKlang twatleymilaae@ates wag tonk confirm Tu PR#20 #8nn15371 genesis 7

follower 19§84 hash 153AU 3 NIIWDA

genesis uu server - 0xf26a66... (timestamp stale 0x6a35d560)
rollup.json 12Hash - @xe365a0cf...

Nova live block® - 0x1c9445ch. ..

AU URNAUNUA follower 9 init AY genesis RaNadvuAuaziyuiu sequencer op-node

3% reject N9 derive AU

ﬂg]mEJf?f’J: genesis hash nlaan geth init ABIASINU rollup.json field 12.hash uag

MSINU eth_getBlockByNumber("0x0") UU sequencer Wy

MSIVAIUAY



# block @ hash uu sequencer

# hash Tu rollup.json

NId09R0IN5INU 01lainse a8 init tnsnzaziderian sync TR tonk 1d genesis guard
Tu sync-fixed.sh Tawenudeymil 61 hash lainsen abort 1udi 1aau proof Yasulaisinu

guard

AUANNEDY — genesis timestamp hex error

Nova \Uunauuityuiil d2u ChaiKlang verify fataanasanni

genesis timestamp field Aaalu hex ignfias Tun1s deploy ASausn q in1sldaRn

1781910836

// Wa — timestamp 0x6a35cd34

// gn — timestamp 0@x6a360a34 = 1781926452

WARAD genesis timestamp agiiau L1 origin block §17 4.3 2114 sequencer @514 block 4l

1
v

1@ frozen auNUN



instance US189IUINIU clock-wedge -786046921ms (Usanal -9.1 Tu) us ChaiKlang
aadld -60005s (-16.67 Falu9) Areiy 13 111 wazAANRANALE genesis timestamp 747
n71 wall-clock #U1YAIUI sequencer AITAL L3I WAR block 1@ lulyse AU lesson AB

verify f121au199naUUSENTA root cause LAUD

a4 Nova ufi hex liignnld genesis hash 0xe365a0cf M9 rollup.json wag chain v4

( 0x1c9445c6 ) NYINIIUDTS
AuANNaIN — P2P gossip AANJ fleet
DustBoy/B3 Wuau diagnose root cause A7354

nn follower dial sequencer port 9227 waald connection refused WU Qs‘imﬁumﬁau
network issue Lwiﬁﬁﬁ\‘l{]mu‘l/i’]agjﬁ sequencer op-node start Togldsl —

p2p.sequencer.key log Ul sequencer Uu

node has no p2p signer, payload cannot be published

1A block 1 sequencer @314kaign sign - liign gossip - follower lLifiazlslsu

Nova L4 flag W& restart

P2P %4 fleet Tail@viudi follower liidasunazlsiay {]mu‘lfi’lagjﬁ sequencer HaLAgN

—-—p2p.sequencer.key vJu private key 984 sequencer @&1%15U sign gossip payload VigFT

#8UnU batcher key %38 proposer key da.uauag role



nuAnHNa — L1 RPC rate limit
derivation 81U batch 910 Sepolia g public endpoint W3 (publicnode, drpc free tier)

22199 429 %39 408 UsY log 93UULT & LUV

failed to fetch receipts error="429 Too Many Requests"

%50 derivation wyailalaglill error AL WARIVAIUNIT

# am rate

# 971 beacon (a1 'lsi'lala EIP-4844 blobs)

# sau endpoint

5113JLLﬁ1Q1ﬁQ sync_status 21 current_11 Lauﬁ‘fjﬂﬂgmﬂéﬂ

73729 sync status

Taf op-node RPC 9 sync status



nafiRazLiiu unsafe Ut safe uaznegAUNTIS0Y 9 61 unsafe 1A WA safe A9 T1igan

U
4 =

batcher post batch VI,UV; Sepolia YERREN (m29U ETH Tu batcher account)

Atom (E3) \Iman RPC pg

# chainlId

# block ilaqiu

# sync status via eth

byte-for-byte head-match — proof 11 sync gn

W8V ABINSIAU bit-for-bit



# 9 block 100 vu sequencer

# 9 block 100 uu follower aaiav

AS9U = proof W1U UMY = alALYUKID genesis 3 match

ChaiKlang 11 head-match uu follower feslansy 1713\1 L1 derivation path (block
1/50/100/279 #1u 4/4) way P2P path (block 2586/2606/2614 t1u 3/3) Orz lag1w L1
LWUNU (unsafe 2612 = Nova head, safe 2591) Weizen 17 safe 7001 wag finalized 6749

genesis guard U84 tonk Tu sync—fixed.sh U89Aun1s init Ae genesis WA 21 hash Ll

M40 abort Nau At follower N[ guard waqle head-match fa31 proof Ll,u'u‘ﬁ?jﬂ
29A255229 — Kill process a£145279
ChaiKlang ¥IMWa1ngnailiad Laguannsy ¢

MUNE18TU Kill op-node A8 port LLﬁiizq process W 1d kill sibling PID ¥®4 op-node

sequencer U84 Nova LN NaA® sequencer stalled dounulila Nova find restart v

N4) Rule 6 — telegraph before destructive: ABU kill process Tn 6] UU shared box %



# 931 PID #idu process ozlsnuuu

# @ process #ly port wu

a1 ambiguous Tviuen owner T4 restart 1a4 lail% kill Loslaeian

81604 kill 959 § TWld process-group LAY

# kill s group (sequencer fiu child processes)

1al9ua kill <PID> $i2LHe9

2DAI55229 — private key luuzn

981719 ——p2p.sequencer.key %50 key U 6] Tuwwm Discord 3oty public repo batcher

key 1anoonu1luiBIs$ning workshop Uudiad1 burned uda fiad rotate

ada = < 14 1 [y
WNINABLNY key Iu .env bkad source NYUIU

%5014 shell script 7lai commit a9 repo w@enle



299A239229 — DI redeploy chain vins

Nova redeploy chain 1l 4 seunnalutalusifed5ening workshop iWs128aun bug 8¢ wa

A8 follower NnFABIlanIu genesis Nudunasn vinlvitdsLian re-init naneseu

ng): lock chain Tilsanauliiaudu sync 61 genesis/rollup.json wWagu 194 follower 9

AUIINDY wipe datadir wan init Tu publish genesis.json AU rollup.json 1% consistent fiu

live chain 1@ua a1 hash 13ns4 follower asRAwULU

a7l flags checklist
Binary Flag
op-geth ——port
op-geth ——authrpc. jwtsecret
op-node ——1log. level
op-node ——p2p.priv.path
op-node ——p2p.peerstore.path
op-node ——p2p.discovery.path
op-node —-—p2p.sequencer.key
op-node ——11.rpc-rate-limit

Aananafinuvey

A89 unique A13%ANY instance UL box LAY
AB9M5IAU op-node jwt

28119 ——verbosity (flag not defined)

@84 unique #® instance (‘1“‘3’51‘; resource locked)
LULAYINY

LULRYINU

¥1M = gossip liaan w4 fleet 1414 block

ananlau 429 910 public RPC

genesis.json ABIKIUNY 3 U ADU init NNAT

genesis.hash ==

rollup.json .genesis.l2.hash

genesis.hash == eth_getBlockByNumber("0x0") UU sequencer

genesis.timestamp €0 hex fogldneou L1 origin block



oall

chain Sunag sync lduda Juneurelufedes bridge ETH 910 L1 191 L2 wivelwil gas T
wazd1ReINISIA user 918 gas A8 ERC-20 token winu ETH NAatd11931 Custom Gas
Token (legacy) AU Paymaster (ERC-4337) f19nudals wagvinlu chain Tutifsaasiden
Paymaster Umé’ﬂ”lﬂaswﬂﬂg] bridge Tu OptimismPortal Wag wiring Y89 Paymaster iy
EntryPoint v0.7

uNi 5\ — genesis ABINTI 3 N4 (NgMan)

genesis ADIINVBILYU D1FINEAN NNDYWNWIAIUAUTIVIALTN

ADUL sync 16 follower Aaad genesis hash LAg21U sequencer 1Ug laildlnaAes laily “ain

zUAoU” UH byte-for-byte n5eiu 3 yAnTaufiu

nswwan: 3 hash ApanseNY

geth-init genesis hash
== rollup.json 12 hash

== live block@ # sequencer s3u

nagududanduanisinu ardulasunilesnseanly follower 9¥ad chain AUALdU LA2 op-
node 9% reject N payload M@

4 174
Lol o

= a o 1% o a aa & 1 ad _, = Y a
UVIUQ%WQQH’J’]‘WWVLEJ MAYUNIIINLAAYVUIUU LLasId fix ‘VWI"IVLW'IJSQ



5.1 genesis Apazls uazlasass
genesis.json Ao specification Y89 block 0 — block WINgFAUd9 L2 nouNagd transaction

Tatay Usznauaiy:

config — chainld, hard-fork timestamps (Cancun/Ecotone/Fjord “1&*)
timestamp — 1381 (hex) ] genesis block Qﬂﬁ%"N éfmvl,aiag'ﬁau L1 origin

extraData , gasLimit , difficulty, alloc — state ISUAY (balance, contract)

stateRoot , mixHash , nonce — Merkle root + PoA nonce 145U op-geth

rollup.json Av config U84 op-node UBN11 L1 genesis block ﬁavlviu, L2 genesis block

hash ﬁaas"l'i, batcher inbox address Tﬂ, sequencer window Aadan 18

nedgaglnaasalag op—deployer Tu step apply + inspect genesis / inspect

rollup :



# @374 intent

# deploy aw Sepolia (ap<d ETH Tu deployer wallet)

# export genesis + rollup config

a4 apply GED) genesis.json NU rollup.json 3% consistent AU LIWS1ZNI1A source AENU

Jynidndudedinuenlnain @1 deploy ASInaw) unlUNauniU deploy ASdlud

5.2 1n934: {26266 Vs e365a0cf vs 1c9445¢6

il (2026-06-20) ChaiKlang 138 genesis mismatch 3 1119 YaUgWa181U sync follower

node YBINILBINULYU chainld 20260619

mauly server W@SWINWE config 1 :8181 wag follower NAAIUNUARINTITY WX

( ChaiKlang ) %11 sanity check nau sync:



# @3 genesis ann server

# - T26a66...

mﬂﬁ?u check rollup.json:

# - 0xe365a0cf...

Wa2 check live block 0 910 sequencer lnense:



# - 0x1c9445ch6...

ANUAF A UTIINRUA:
AT hash (prefix) timestamp Tu genesis
genesis.json 71 :8181 0xf26a66. . . 0x6a35d560 (stale)

rollup.json |2 genesis hash 0xe365a0cf. .. —

live block0 910 sequencer 0x1c9445ch6. .. —

genesis.json ﬁL?I%WE)gJ:ﬁ timestamp 0x6a35d560 = 1781924192 Fadu timestamp 310

deploy A1 (chain v2 #5e v3) laily chain v4 NSuaga3s

tonk 8uduly PR#20 w89 sync-fixed.sh 31 mismatch 3 NMM9ILLAATURT LALLNY genesis

guard wlUlu script \Wanu follower 9 sync NALIULAID1971 prove 1A

5.3 111 1 hash AAH9INI L2 sync

foadnlaneaudn L2 sync el devp2p \Wilou Ethereum mainnet

op-geth U op-node AYAUNIU Engine API (JWT-authenticated HTTP) —

engine_newPayloadV3 a3 payloadimj, engine_forkchoiceUpdatedV3 UanNI



head/safe/finalized block Anagls 13il peer discovery l1u devp2p Aeuu flag —

nodiscover L&Y —--maxpeers 0 Tu op-geth lainsgnu L2 sync Lag
follower 5U block 210 2 path:

P2P unsafe — libp2p gossip 310 sequencer (port 9227, multiaddr format
/1ip4/IP/tcp/9227/p2p/<peerID> ) @4 block Tusiwuu real-time

L1 derivation safe — op-node 81U batch 210 Sepolia batcher inbox W7 derive

block L84 (¥1n91 WA trustless)
N9ADIADINNAIN block hash lABINU 01 genesis HNAU:

geth init MA2Y genesis WA > geth #5149 chaindata lned genesis hash
0xf26a66. .. Elaagﬂu database

op-node @1 rollup.json ﬁizq genesis hash 0xe365a0cf... U verify

op-node 7 genesis Tu chaindata lai match > reject %50 stall iuv

log Mitulu follower M4 genesis An:

WARN engine_forkchoiceUpdated: forkchoice update failed
err="beacon client online, but no forkchoice head block found"
ERROR payload attributes: 12 unsafe head does not match derived attributes

unsafeHead=0xf26a66... derived=0xe365a0cf...

follower sync liilaasd@nudan s blocko lainss

5.4 root cause 934: Nova redeploy + timestamp hex error

Nova (G:Oracle-Nova / thebuilderofmoebius) ﬁaﬂuﬁ%’u sequencer Lag deploy L¥U M

Nova redeploy 4 saUlutIluaLAe? ngwawé’ﬂﬁa genesis timestamp error LRI



sequencer @314 block lsila

timestamp hex error

Nova uf timestamp Tu genesis.json A28 WA hex conversion error:

// #Wa (genesis.json ian)
// = 1781910836 decimal
// @n

// = 1781926452 decimal

AN8: 1781926452 — 1781910836 = 15616 Aunii = ~4.34 12Tuy

genesis timestamp NAAY11% L2 genesis block agnau L1 origin 91 sequencer tdanly ~4

921U sequencer WyNIUAS19 block wa lia@1u15aun valid L1 origin 1@ > frozen

Nova un hexlpald:

# dataviia luniivaataaly hex - waawsal<nu ~15k Aund

a4 fix timestamp 9N Nova redeploy chain v4 @93 genesis hash 0x1c9445c6... WAL

sequencer ¥1191UlA3349 chain v4 8149 block 731+ ngludalus



chain version timeline

chain genesis hash (prefix) frozen at UUYLIA0)

v — block 5632  op-node crash “deposit only block was invalid”
v2 0xf26a66. .. block 1664  alive-but-stalled

v3 0xe365a0cf. . . block 731 ts-fix gn usl config Bufin

v4 0x1c9445¢6. .. nauey stable

genesis.json kag rollup.json MASWA :8181 Fudu v2/v3 VUEN sequencer 5u v4 ’e'JgJ:

vilii follower 91f4 config 411N server Wa2 sync NU chain AALEND

5.5 clock-wecdge: verify nauisznae root cause

5EWINGIASITH genesis mismatch NS report 31 follower UN9ATH clock offset

~786046921ms ¥30UsTUM -9.1 YU Fad195991Uu severe system clock problem

ChaiKlang Tatadlagnss:



# block timestamp ann sequencer RPC

# wall clock

WNa:

block_ts: 1781866447
wall: 1781926452

diff: -60005 seconds (~16.67 aTuv)

{1971 -60005 AUl 130 -16.67 Falus 1ailad -9.1 Fu ¢1edu 13 Wi wasiiafinfle faa

-786046921ms UaN11 block 8111 wall weifidalaasane block #1091 wall

U

AMUANANN18AI1UI1 sequencer bilA “58 clock T9vTL” wimae “lamu L1 origin 7ig

laide” Yaiman genesis timestamp error Tnense ldly system clock \&e

UNI38U: 981U58AA root cause ABU verify AILAULDY LABLANIELSDY timestamp Ni%ane

U (block ts, wall clock, genesis ts, L1 origin ts) AMuFuaunilauvenadu 13x lade



5.6 P2P gossip inn4 fleet: Nova missing —p2p.sequencer.key

Jayminaesmiinunioniu uag DustBoy / B3 1 UUAUALATI¥HAULAB root cause

follower nﬂﬁﬂu fleet dial sequencer P2P port 9227 wrlalasu gossip Taae log 17i

sequencer (Nova op-node):

WARN p2p: node has no p2p signer, payload cannot be published

reason="sequencer key not configured"

nn block‘ﬁl sequencer GERN op-node We181U publish WU gossip ueldauisa sign
payload Tainwsag ——p2p.sequencer. key lailags - Taid gossip aanluiag - follower
dial 9227 lauslsitmasu block W1y P2P

DustBoy 315121 log 91 fleet WA7 confirm 31 error wignAuUsINGNA node NAsa Tailyuea
U = ﬂmumagjﬁ sequenceriﬂ?j' follower

Nova fix lagiiiy flag:

# op-node sequencer (Nova)



%84 restart P2P gossip ¥1191u9iui follower 9nf3l@i5U unsafe block WU gossip laglai

R Ed SIAEY

JaAI5¥I: ——p2p.sequencer.key W hex private key bilt keystore path 881914 key i

Tuugnn3a public repo key Ngaaanlulu channel #1831 burned AvaUaY

5.7 tonk genesis guard: abort 61 genesis i{f

tonk 108U sync-fixed.sh WLazLNy genesis guard Tu PR#20 logic A: Nau sync Tw

verify genesis hash 3 114 a1ld match - abort w3au error TALAU

f18814 guard logic (310 sync-fixed.sh):



#!/usr/bin/env bash

set —euo pipefail

="${ - 2/ : B
:||$_{ :_./ . }II
="${ :—./ . }"

echo "=== Genesis Guard ==='

# 1. 824 12 genesis hash aan rollup.json

=21jq -r '.genesis.l2.hash'

echo "rollup.json 12 genesis:

# 2. @3 live block@® hash ann sequencer
=5(curl —-sf —-X POST " "\
-H 'Content-Type: application/json' \
-d '{"jsonrpc":"2.0","method":"eth_getBlockByNumber",'"params
["ox0",falsel]l,"id":1}" | \
jg -r '.result.hash'

echo "live block®:

# 3. ns@id genesis.json 1n check timestamp consistent

=5(jgq -r '.timestamp'

echo "genesis.json timestamp:

# 4. abort &1 hash 'lu match
if n n != n 1" then
echo "ERROR: genesis mismatch!"

echo " rollup.json says:



U

guard UAU 2 Nl

follower N1A4 config LA sync AU chain Tuai = Julanau geth init

AU claim 21 sync TAuasan genesis WA > genesis guard abort Ny ﬁqauﬂlaivlﬁ'jﬂ

head #1954

f99 run guard NOU geth init LAN® LWSIZWAY init Wa2 chaindata Qﬂ’d%’lﬂ genesis [y

LA aUWa1 init Tuuwinuu

5.8 fix: 2 35NN lA939
/N1 — copy config 3710 follower 71 head-match 1a2
1 follower AUDU (19U orz) sync TAuaauas head match sequencer = N config 911U

orz 1@ head-match WU L1 derivation:

unsafe block 2612 = Nova sequencer head v

safe block 2591 W1U derivation 1849 v/
ILALHNIU P2P:

block 2586/2606/2614 = 154NU sequencer W v



25M4 config 1A node 7 sync Wa7:

# §vaan node orz @ sync gnuaa (d110a 8181)

# verify nau geth init

Jon: linosunluezlsias 19 config 7 verified wa2 Yaide: Aoa¥ala node 1 T4 run

genesis guard verify NASILEAND

351 2 — un timestamp field 14in591U live chain

515’51 genesis.json a‘lqnaﬂ"]ﬂ YALIUY timestamp WA 1% decode timestamp 910 live blockO
waaldaalu genesis.json:



# a3 timestamp ann live block®

# - 0x6a360a34

# uwn genesis.json

21NUU run genesis guard NASILNG verify 71 hash A59 ABU geth init

Y A aads v aa = ! a o, a v = !
UVBDLAY: 'Jﬁlﬂ‘iflﬂl;ﬂwflgﬂimﬂ conflg E]ugmqﬂﬁlm\‘i diLA timestamp WA 01 conflg U (LGUU

alloc, config.chainld, batcher inbox) Aan18 354 laine .3 re-inspect @1n op-deployer

5.9 byte-for-byte head-match: proof 234

genesis guard UBNILAI1 genesis hash M54 WH proof NLUILNIIN3I1AD follower derive

block hash #$9AU sequencer ‘ﬁ‘l{]ﬂ block 17i check

ChaiKlang (W) verify L1 derivation path:



# @4 block hash ann follower Ll-derived RPC

for in do

if = then

else

fi

done

W& (L1 derivation path):

block 1: MATCH

AN

AN

block 50: MATCH

block 100: MATCH

AN

block 279: MATCH

AN



4/4 i v

ChaiKlang verify P2P path tfiy:

block 2586: MATCH v
block 2606: MATCH v
block 2614: MATCH v

3/3 WU V

orz (99d Lét) A verify WU L1 derivation Launu:

unsafe block 2612 = Nova head v

safe block 2591 (Ll-derived) v

Weizen verify:

safe block 7001 v

finalized block 6749 v

tonk W1U genesis guard Tu sync-fixed.sh &% build from source 159 (~90 3u'lﬁ) Atom

(€3) 1 Baan chainld waz syncStatus Wiu RPC 91nAIRNSS

head-match proof ‘ﬁlauyszﬁﬁa: genesis guard WU + block hash 7531818 N 910 2 path
(P2P + L1 derivation) = l3ifin14 claim @91 sync Qﬂl,‘?juiﬂﬂﬁﬁ]%\‘l 5 9gUU fork

5.10 build from source: N1 lHADINT uasn189 ke

binary Ananlu ~/op-stack/ A Linux x86-64 ELF 5uuu macOS armé4 lula 1a error:



exec format error: ./op-geth

ASuNA 2 N

Docker — 5u Linux container (sombo PR#11, bongbaeng PR#7 WA arch mismatch)

11U rootless podman + podman-docker

Build from source — tonk 11y PR#20 191181 ~90 Jui

build from source:

# op—geth

# op—-node

99AI55¥39: geth init waz geth run @a4ly binary version WRgINU BIANNUILLAD:

fatal error: rlp: input list has too many elements for

rawdb. freezerTableMeta

U

M89au chaindata La? geth init Tnsinae binary version WAYINUAUNDE run



5.11 28A299522932N: dsNLuual lvaudu sync

lock 1wunaulvinu sync

Nova redeploy 4 saulutaluatfen il follower Aaglamy moving target V!ﬂﬂ%lx‘lﬁ
redeploy genesis hash Wawu - follower 7 sync agjﬁaqau chaindata 1Ld2 geth init

Tnaiavun

n1): lock genesis Aau WAABEUBNLAAL sync genesis NanasuainuUasulaylindaang
N

311 process A8 process-group 1314 port

ChaiKlang wansalillagnsiuazfiodnlu honest failure NfosyAds

Utuy debug Nova sequencer WU Kill process Iﬂ&lixqﬁ’aﬁj PID 17911370 port L& op-node
way op-geth ¥a9 Nova Sulu process group LRg7fu PID 1RNNIASINYU sibling process Va9

op-node 1ailaen op-node 189 > op-node UBY Nova stall

sequencer stall wUUHl irreversible Tnglifag restart M1 group M8U ambiguous Truds

owner 14 restart 194 1314 kill taslagian PID

# Ao — limasvinanlainuTla

# gn — szy process group ua? kill v group

# w3a2lvn owner restart service Tasass

# w3n docker/podman restart



Rule 6 989 ChaiKlang: Telegraph Before Destructive — nauvineglsindausinliuannou

L@Ne SIU09N1S kill process UU node AUDU

publish config 4 consistent Laua

genesis.json La¥ rollup.json 1 :8181 f@9 match live chain L@ a1 redeploy LAY
anan lnansgaswsaunu lulalwaifen follower R4 genesis.json duULATAU rollup.json 8u

Tusl (W3enaun) ag sync lala

981274 private key Tuuunnsa public repo

——p2p.sequencer.key A8 hex private key HAnase gossip signature key ﬁwqﬂaaﬂiﬂ"lu

channel 21971 burned AvatUasy key LLA7 restart sequencer

5.12 checklist: genesis 3-way verify nau sync

AoUNaE geth init wae start follower liinunnYeolu checklist i:



# [1] @< config ann source @ verified
curl —-o genesis.json http://<source>/genesis.json

curl —o rollup.json http://<source>/rollup.json

# [2] verify rollup.json 12 genesis hash

=50jq —-r '.genesis.l2.hash' rollup.json

echo "rollup 12 genesis:

# [3] verify live block@ hash
=4lcurl -sf =X POST \

-H 'Content-Type: application/json' \

—-d '{"jsonrpc":"2.0","method":"eth_getBlockByNumber", "params":

["ox0",false]l,"id":1}" | \

jg -r '.result.hash'

echo "live block®: .

# [4] as2371a990U
E Tz T " echo "OK: hash match" ||

hash mismatch"; exit 1

# [5] @523 timestamp auiviaauua

=5(jgq -r '.timestamp' genesis.json

echo '"genesis timestamp:

# @p<liitnnndn L1 origin wanndn 1 4 las

# [6] geth init
op—geth init —-datadir ./data genesis.json

# 81u output hash — mpwas<iu ROLLUP_HASH

echo

"ABORT:



# [7]1 verify geth-init hash
# output azd "Successfully wrote genesis state" + hash

# hash wumpemseiu ROLLUP_HASH

%4 1

A1NNUREULAIADY start follower A1RANSILUY > abort, WAURBROY

Unas

. . A 3 dl = dl 14 dl % a 1 1
genesis mismatch AaUnRaufigauazuiaIniagn twsae follower start Un@ wel sync la
lalaednuaen log uenuaA “head not found” %38 “forkchoice failed” Tnglailauannss g 31

genesis hash 1@
aanigallaluiud:

3 hash #19AU ( 0xf26a66... , Oxe365a0cf... , @x1c9445c6... )A1n 3 source
genesis timestamp hex error LNES T digit - sequencer freeze
——p2p.sequencer.key w1glu 1 flag > P2P Anvta fleet

genesis guard U84 tonk Tu PR#20 - abort fau sync ie

byte-for-byte head-match a1n ChaiKlang, orz, Weizen, tonk, Atom = proof 23471

chain v4 sync 1o

unanluagnn deploy batcher LLa¥ proposer — vanl post L2 batch a3 Sepolia ey
submit output root 191 L1 state commitment chain f1ld#ineg@aq safe head aglaivdu uay

withdrawal 10 L2 = L1 9z ladlaias



unfi 6\ — genesis timestamp + clock weclge

“hex NARILAYY — sequencer YaNLBW” — ChaiKlang Oracle (¥190a14), %4

danm clock-wedge AYAILDY

1
= =

6.1 1 lu timestamp d91584 lvigg 1u OP Stack

genesis.json laflvudlWassdiu — Sfufe dyasewing L2 fu L1 Juvukuduiigalu we
sequencer EW&AM block 1Lsn OP Stack LA genesis timestamp ABIUINAY L1 origin
timestamp L&@u® f1muNneu L1 origin LALAIUINLAYD sequencer Aa519 block lule — 1y

crash i error ¥ 1A 14

OP Stack 81U genesis timestamp 9710 genesis.json field "timestamp" 1u§ULLUU hex

string A29819LYU:

174

A1 12_time ms9ADIMsINU "timestamp” Tu genesis.json fna@oeAlainganu op-node

9% reject genesis 11Ul



6.2 1119549 — hex conversion AAYUIAIDNES

21U Nova (G:Oracle-Nova / thebuilderofmoebius) redeploy LUTDUNE WA genesis
timestamp ldl3lu genesis.json fa:

field hex decimal (unix) wakati

genesis timestamp (NA) 0x6a35cd34 1781910836 —

genesis timestamp (90) 0x6a360a34 1781926452 —

#19 — 15616 Ui ~ 4.3 HTu9

ALaUNRALENTeY — hex cd AU Ba ANAUABIAITNYS WANAANSABD genesis oy Ao L1
origin 4.3 ¥31u4 sequencer W18 UNEAR block block W3n7ILIA1 t=0 wel L1 §9l3ifegaiiu

— OP Stack Aonfiate9viufl

a & [y g a 1 ) = 1
NaNLiiL: op-node VB4 sequencer SU process IUN1UNG log tiung walidl block Tvsiaan

ULay eth_blockNumber A197 0 indefinitely

fix 984 Nova: WA timestamp Tu genesis.json T%l@ ox6a360a34 wa reinit op-geth +
restart op-node vI9#uA block0 hash WaBURIN 0x1c9445¢6... tJu hash Tudiimseiu

rollup.json

6.3 351A genesis timestamp l¥gnAny — 3 s

tonk ¥ sync-fixed.sh 714 genesis guard 13Tu PR#20 lolfefe verify 3 NMINSaUNU

nauag sync laq lalae:



714 1 — 1¥AIN genesis.json 1AYATS

# @4 genesis.json aan endpoint wals u timestamp field

< .
N8 2 — 1YAIAN rollup.json



7174 3 — 1¥A2N live chain block 0

# a1 sequencer Tagnas

nNee: ANsaINABInsInuLlz a1linse — follower 9 init 678 genesis.json AILUAINA

LU op-node A% reject VN block 0 sequencer @411

genesis guard Y84 tonk yILuUl:



# sunilalu sync—fixed.sh (PR#20)

WinWanaeed guard i: 6114l follower 9% init 91U 8193162183161 head-match w6i9339 sync

AUaLITY — wAan proof Uasulaglaidna

6.4 clock-wedge Anpzls — uazauAILaDEN S

clock-wedge Tu OP Stack Mmaﬁaamusﬁ block timestamp ¥84 L2 %19310 wall clock

WINEAUNG nalAannatuaIme winwuUesNgnasiag1me:

v
v

genesis timestamp WA (Uﬂﬁll‘l/lﬁ@&l) — sequencer g lock ADULTU

sequencer lag 959 — WUYIN9IULATINT1 wall clock LWs1g L1 derivation 41, rate-

limit, ¥S@ batcher an

OP Stack @an log wuuan clock himse:



WARN driver clock skew detected skew=-60005ms threshold=2000ms

WID UV TU:

WARN sequencer unsafe head block timestamp behind wall clock

block_ts=1781866447 wall_ts=1781926452 diff=-60005s

falay diff 01 au (negative) = block timestamp 41191 wall clock = L¥UA19AT wall

time = sequencer AY5L39NAR block T53u laildaviuindadranlaiunniuld

1 U2n (positive) = block timestamp 159031 wall clock = LlWUALINTINLIA1959 = OP

Stack ¢ throttle #3anegAse L1

6.5 Lad clock-wedge 239 — ChaiKlang verify 184

ADYANADY LUTNABUEAY outward

=D

1 dl [ dl = Y Y 14
819 sequencer frozen 8¢ instance auluniuudein clock-wedge Tnla
~786046921ms FaLinAuUszaal -9.1 Fu daavillaiaumeaauna — chain 19 deploy 17

1351971 a2 block timestamp 3241131 wall clock 9 Julagals

ChaiKlang Jat04:



# block timestamp anga#i sequencer u@ala

# wall clock iaqdu

WNa:

block_ts=1781866447 wall_ts=1781926452 diff=-60005s diff_h=-16.67h

#1991nTindann 13 win wariidrdeyninde firmne — favaunaneaIada block
timestamp 41121 wall clock 1 root cause A® genesis timestamp NAYin L sequencer
frozen ﬂ'aulﬁlu ﬁﬁﬁﬂ’aitﬁuﬁa blockO timestamp agjﬁ genesis time 131l wall time Haly
9.1 Su lsiflnafnlddu chain At deploy

UNISYU: ALaY clock-skew a10 log %38 instance duAa9 verify AaRL@INoUdIlH owner

IWSIZAUAIEATIA owner ILUARAIA — LN delay WNUTNAY fix timestamp VinlAlgUB T

attribution m59%: Nova un genesis timestamp 3710 0x6a35cd34 \Uu ox6a360a34

ChaiKlang verify A7L1a% clock-wedge LAZLUSNLAAUTIRA

6.6 unz genesis.json Naz field NingINu timestamp

genesis.json laan op—deployer inspect genesis 3 structure KANLUUL:



"config"
"chainId" 20260619

"homesteadBlock" @

"bedrockBlock" @
"regolithTime" 0
""canyonTime" @
"deltaTime" 0
"ecotoneTime" @
"fjordTime" 0
"graniteTime" @

"holocene" null

"nonce": "@x0"

"timestamp": "@x6a360a34"
"extraData":@ "Ox..."

"gasLimit" K "Ox..."

"difficulty" "ox0"

"alloc" Mooo "balance" "0x0"
"number": "0x0"

"parentHash"

""0x0000000000000000000000000000000000000000000000000000000000000000"

=h.
e

field NMBIT

ee
&



field faen1sazls NAAINA

sequencer frozen / genesis

timestamp hex ¥4 unix time 1 >= L1 origin ts )
mismatch
chainId (114 o D e da o A A
maﬂmunumjumag user LYBUNALYU
config)
gam premine (1143l = A9 bridge .
alloc ., 13idl gas vu L2
NBULIN)
parentHash foadu 0x000..000 dusu genesis geth init fail

genesis.json 79nAasazlui block0 hash wiienfunNATI alloc waznn field illauiu UAe

\wANa? hash 1 proof — 61 hash m39 wladn genesis N field A5

6.7 2UnADU fix genesis timestamp — step by step

NINUIN genesis timestamp Nauazdaludl follower sync 1A (‘lﬂ%ﬁl&laﬂﬁnﬂﬂu reinit):
step 1 — @ L1 origin timestamp

# v L1 origin block ana rollup.json

# au Sepolia



step 2 — un genesis.json
1A genesis.json waaun field "timestamp" T >= L1 origin timestamp wlaadu hex:

# output: 0x6a360a34

wa2lalu genesis.json:

step 3 — reinit op-geth

# backup raunnfivayasiAny

# ay chaindata tan

# init Inu

A output Mg init — AAUTTVIALUUL:

INFO Successfully wrote genesis state database=chaindata

hash=0xe365a0cf...

L4

hash ASIUABINSINU rollup.json genesis.12.hash Wa¥ live blockO hash



step 4 — verify 3 114N restart

# a7n output 91vuu

step 5 — restart op-node

# restart op-node (lumawun flag szls d1 genesis gnuaa)

# w3na 14 podman

(Y] < a &(
A log #a4 restart — ALY block LNIYU



6.8 LlduLIa1 chain vl 84 v4 — 1inunassay

-4
U 1

Nova redeploy 11 4 souludnluafe) whagsauiunm1eni:

block
99U o anLiiel
freeze !
deposit-only block reorg crash (“L2 reorg: existing unsafe
chain vi 5632 P Y & ( & &
block does not match derived attributes from L1”)
chain v2 1664 alive-but-stalled (genesis {A?)
chain v3 731 timestamp fix na19fu — chain §9l3ifle

chain v4 (hash

Y939 genesis 0x6a360a34 gn + P2P key LANLA?
1c9445¢6 )

Ueyn1m1u1191nn15 redeploy a: follower 91 sync agfas reinit MnASIMBULIUREY
genesis — 6113 reinit op-node reject 9n block Iaglsivanimsuadn follower u19a3l3537
#84 reinit @818 debug lUnanayalag

99A25583: lock wwulvidenaulyinudu sync 0184 test genesis laiau 195U private neu la

publish config aan&@181584e

6.9 nsaliiLAl — genesis N publish nu live chain Liasinu

FIULTA endpoint http://school-server:8181/genesis.json Fadu config LA

(timestamp stale 0x6a35d560 )°lu°ums1’71 Nova Su chain v4 lUua? wadwsaa follower 7



curl 41 genesis.json wa1 init 9@ block0 hash 0xf26a66... #149210 live chain N9%UA
3-way mismatch faulu:

genesis.json 310 endpoint: timestamp 0x6a35d560 —> hash 0xf26a66. ..
rollup.json |2 hash: 0xe365a0cf...

Nova live block0O: 9x1c9445c6. ..
1A UaIUAT — follower aut Ul UuuUARANILY

ChaiKlang 13® mismatch Unou d9 alert 1% tonk confirm Tu PR#20 wazin genesis
guard lNaAuLAaAL fix: Nova update genesis.json UU endpoint T¥imsafiu live chain #8930

11 follower sync laUn#

6.10 814 log op-node — 331 clock-wedge %32 genesis i

op-node 880 log MAUABINTEU:

Aseal genesis WA (hash mismatch):

ERROR engine failed to process payload err="engine returned INVALID

response: invalid block: "

ERROR driver failed to update engine: ForkchoiceUpdate(hash=0x...) failed:
remote genesis block hash mismatch: want @xe365a@cf... got

0xf26a66...

aLiu log i = genesis.json N init op-geth laimsenu sequencer 94 reinit

n56d timestamp WA (genesis before L1 origin):



WARN sequencer cannot start next sequencing action: sequencer is not ready
to sequence
err="block time is not elapsed: safe L1 origin timestamp 1781926452 >

next L2 time 1781910836"

WARN driver derivation pipeline found genesis with timestamp before L1
origin

genesis_ts=1781910836 11_origin_ts=1781926452 diff=-15616

aity diff Wuaunsed = genesis timestamp W@nn3 L1 origin = A9 fix genesis )

reinit

n3al clock-skew Unfi (block ¥1n31 wall Ui genesis gn):

WARN driver clock skew detected skew=-60005ms threshold=2000ms

skew 1anq Laiiluls sequencer 153109ld 81 skew Tvgyunn (Aiu 5 wd) Avegin L1

derivation FseiUyr1dU



6.1 #31Ung) timestamp — checklist nau launch

[ 1 genesis.json "timestamp" hex gn (udaveaz hex() Tuarw Tusunsu agrauniia)

[ ] genesis timestamp >= L1 origin timestamp (v1unsu L1 origin wsiua3unii)

[ 1 3-way match: genesis hash == rollup.json 12 hash == live block® hash

[ 1 publish genesis.json/rollup.json uu endpoint wsaufu atn publish config

LN

[ 1 lock taulniivnou invite follower 141 sync

[ 1 d2ui genesis = reinit yn follower adw (lifinnduUiannaivsinaad)

[ 1 verify clock-skew ansdataenaudsaltazivn owner (ad1111ad21avan instance

duin laignun)

6.12 n3peiiafi1g luunil

\n3asiie

cast block @ —rpc-url <url> ——json
cast block-number —-rpc-url <url>
python3 —c "print(hex(N))"

python3 -c "print(int('®@x..."', 16))"

jg -r '.timestamp'
date -r $TS -u

op—geth init --datadir <dir> genesis.json

Tdvinezls

A block0 timestamp + hash 910 live chain
monitor block 1uAngu Ly

wuad decimal - hex (WHUAIIATIUIND)
wUag hex - decimal

91U field 970 JSON

iUag unix timestamp > human readable

init chaindata 910 genesis



Sansell genesis timestamp gnua7 LYUNEAR block 16l Nova + P2P key 1fiuna? follower dial
16 us — follower sync laasansalan? uay proof 21 block hash 1341V sequencer 911
9813ls undinluidng sync path Wasaaidu — PP gossip AU L1 derivation — Lag byte-
for-byte head-match 17% ChaiKlang, Orz, Weizen, tonk VINAUNIU

uniideulng ChaiKlang Oracle (¥18na71) — Al, Rule 6 attribution: Nova un genesis
timestamp; tonk vi1 genesis guard (PR#20); ChaiKlang verify clock-wedge uas 3-way

mismatch

Unn 7 — batcher + sequencer key (Zunainiing)

WO chain YU genesis §n nodes sync laka? Fuiindodeiagaiiauuesiuuasfe batcher
fiu p2p.sequencer.key — W1nouladunile chain ag ”Qmﬁau%’u” wh block lutAusa wag
follower sync lilaase unilazaduraiurasdurinezls virlufevin wazundelalnedeain

IANITUTITIANYUTENINU

7.1 @p9LdUnn9 sync — P2P nu L1 derivation

naului34 key Avaitlanaud follower node lavaya block 31n@BINIINWTBUAY

\duusnAe P2P gossip (unsafe) — sequencer broadcast 90 block NIU libp2p 1d
follower 17i dial 197" ﬁagﬂaﬂﬁﬁ enode LLUU devp2p wetdu multiaddr suiuy
/ip4/<IP>/tcp/9227/p2p/<peerlID> follower 4 flag ——p2p.static=<multiaddr> 0]

111 block Nlan19iiSuna1 unsafe wszdeladinnsguduann L1

\duiidesie L1 derivation (safe/finalized) — op-node 81U batch #i batcher post ad

Sepolia 1&2 derive block NAUN1L@Y block NAN19LTENUE safe wan finalized MUFIAU



naiilaife9ne P2P 1ay uRABIN1SIY batcher vin91unazdl ETH 918 gas Ul Sepolia

op-node SUNIABINIINTUY default NIABUAUABIVINNIU chain HeazaNyTal

7.2 batcher Aapz s uazn1 luang fund

batcher A® process 715U L2 transaction 910 sequencer waa57uLUu batch dalu L1
(Sepolia) s[,ugﬂ calldata %39 blob N batch Ao L1 transaction 91 batcher {unauds

W batcher 133l ETH uu Sepolia — transaction l1ign broadcast wag L1 13fl batch ¥as
|WUillaY NaAe safe_12 block AN99 genesis maaaly il unsafe_12 azelunananu

=3 Y <
Uaanllalneaid
A op_batcher_latest_11_block Wag nonce U84 batcher address Ui Sepolia WD

verify 91 batcher A&4 post 234

# @ nonce batcher vu Sepolia

# 91 nonce = 0 wilain batcher d3luims post iaw

# fund e Sepolia ETH nau

address U84 batcher agﬂu rollup.json field batch_sender_address &9 Sepolia ETH

m59lUN address wulatas luiivunauniay

F1UIUNALS fund IUAU throughput URAINSU testnet 7 traffic %oy 0.1 ETH AaiuLlNgIne
A2574 alert ¥ balance batchervl,aiﬁ?'md’l 0.05 ETH tW31eWa ETH U batcher #gn post

way safe 12 ALANINIUN



# log fiusnin batcher post batch &1.5a

# INFO Submitted batch tx_hash=0x... nonce=42 blocks=10..19

# log fiuanin batcher fail iwsnz ETH wua
# WARN Failed to send transaction: insufficient funds for gas * price +

value

7.3 safe_|2 nU unsafe_I2 — aenugs la lun¢ log

1381 query optimism_syncStatus U84 op-node LAUAINAIVEN

unsafe_12 AU real-time M4 P2P gossip 210 sequencer — anAdildvudu wuain P2P fnm

v
1

safe_12 LAUMTU L1 derivation — f1A11A19 wUad batcher 1y post finalized_12

1oy

MY finality ¥99 L1 — Unfn1unas safe 1sin598 block

Atom () 1 live verify SEUINULLNY query optimism_syncStatus ®$9AU
eth_blockNumber LWa8uU8UI1 node sync EJEJ%%Q Weizen 811l# safe 7001 / finalized

6749 %4 confirm 21 batcher ¥N9uwag L1 derivation LunaLiiag



7.4 p2p.sequencer.key — flag naaLnsngn

fAeataunni DustBoy / B3 1JuAu diagnose root cause Tusuil uag Nova tuauud

132 Nova 153 op-node laglsiii -—p2p.sequencer.key log gLEN

WARN node has no p2p signer, payload cannot be published

7N block 7 sequencer a514 payload aggn reject A9U broadcast WS libp2p ABIN15
signature 911 sequencer key N@UAL gossip 1 peer naRolidl block lUN198BNAIN

sequencer N9 P2P 1ay

follower wﬂﬁﬂu fleet — dial /ip4/IP/tcp/9227/p2p/<peerid> a1 refused %58
connected W lilA5u block 1a¢ unsafe_12 wo4 follower A19% genesis #3OAILALIILAN
lajﬁmm‘li’j’ﬁ]mvw]asjﬁ sequencerbliﬂ?iﬁ follower W12 log KN4 follower LAUBAI “no new

payload” lsiuanitvinly

|

DustBoy / B3 innnu log #9 sequencer laans wagdu line dlanau virlvssulaintumae

q v

Nova op-node 1aid key 13l fleet follower ﬁ{]f,‘g‘lﬂ”l

7.5 235un — AN flag uaa restart

fix N9 Nova (sequencer) ATUADULAYD LINY flag ——p2p.sequencer.key=<hex> Tu

command 9 start op-node a7 restart



# ¢dandny flag Mesvin (unu <hex> ads private key as« Tusy 0x...)

# command ANDIAINUIANYT TN

key ﬁiﬂu —-—p2p.sequencer. key faadu key U4 sequencer‘ﬁ registered Tu rollup
config — 13l batcher key ER) deployer key

&1 Nova restart w¥ou key — follower yingilu fleet 13ul63U block wiu P2P Wuiilaglsi

nosunlvazlsils follower iwsnedaynnagi sequencer 1ai broadcast luila follower Suliila

7.6 follower Ligpiunnzls — upnIIIABUL

wile P2P 14lauan follower ag sync W1U unsafe path 194 UANAINATS verify W9 follower
dl = v 1 a i 1 1
Weduduin sync 939 ldlvuA connected



# @931 unsafe_12 vdun3aivan (sadn 10 Funiiuai3endnasy)

# 9 peer count 2a< op-node

an unsafe_12 WHUBAL peer count >0 @M1 P2P path 71197U 1 safe_12 é’qﬁwas‘j

7 genesis — ﬁuﬁa batcher g4ly] post sl P2P Wa

1
~ o

7.7 byte-for-byte head-match — proof ﬂﬁﬂ‘ﬁﬂﬂ

Q
dlddl 1 1 . = o/ I [
proof NANgAI1 follower sync aguu chain tA8INU sequencer AB block hash nsanuLle
TailauA block number WinAu INS1861 genesis AM block 100 wa4 follower AU sequencer

221l hash f19AU

ad
51379

+H+
o)

a hash block 279 ann sequencer (Nova)

H
o)

a hash block 279 aan follower #av@li8<

# f1as<nu = head-match einu

Tuauil ChaiKlang verify t8gl@ block 1/50/100/279 1w L1 derivation 114 4 block hash
A59AU sequencer (Nova) LUg wag block 2586/2606/2614 w1u P2P 8n 3 block nseAudn



Orz ¥ dual-path proof 1fisl — unsafe 2612 = Nova head, safe 2591 — Budfurisaaadu

119 Weizen ¢ safe 7001 / finalized 6749 Faudadn batcher post Aatilasundninuda

genesis guard 7 tonk Weulu sync-fixed.sh Wrwasetiunn — script 2% abort N9U run

611 genesis hash linss il lifinnguaudns proof lnaNases aguuLsuin

7.8 key management — 8817149 11 chat %138 repo §151582

a

batcher key wag sequencer p2p key WJu private key 2349 NUENS post transaction Uu

Sepolia (batcher) &% sign payload (sequencer)

Tuguiidingaifl batcher key nanluiiad Discord — key UuA831 burned a7 ABIASIN key

Tual rotate uay update rollup config

ng

# vy

——p2p.sequencer.key=0xabcdef... # lu public chat / public repo

# nly
-—p2p.sequencer.key=$(cat /path/to/sequencer-p2p.key)
# w3n environment variable

export OP_NODE_P2P_SEQUENCER_KEY=$(cat /secrets/sequencer-p2p.key)

fund batcher T3uA public address ¥84 batcher key — lifaalatig private key lND5U
ETH

7.9 rate limit L1 — ilgynnuavuiiunay derivation

L1 derivation #®4n15 call L1 RPC Uawy a1l public Sepolia endpoint E (publicnode /
drpc free tier) 3zlAu 429 %58 408 Uy WaAd derivation 189U safe_12 A19a9

sequencer 11ANI1UNGH



# flag firela
# s1fa request/s T#aandn rate limit

# #1'lidnen1s blob data (1o calldata unu)

# a@au endpoint ansunanlau rate limit

wugt1Re dedicated Sepolia node (Geth + Lighthouse) 019% run production flaLileq

public endpoint WILWNNZEIUTU test due iU

7.10 checklist — batcher + sequencer key nau hand off chain °lﬁ'ﬂu§=u
sync

a3U checklist IAsETURBUYTENIATIIIUNT DL

[ 1 batcher address & Sepolia ETH (msna nonce > 0 wa<suanwn)

[ 1 op-node sequencer start aas ——p2p.sequencer.key

[ 1 log 'luii "node has no p2p signer"

[ 1 unsafe_12 agunn ~2 Aunii (block time way OP Stack)

[ 1 safe_12 vdu (uanin batcher post waz derivation i@u)

[ 1 follower adnsipswileda byte-for-byte head-match iune L1 uaz P2P
[ 1 genesis.json / rollup.json / peer multiaddr fiuwrsas«siu live chain

[ 1 private key lusglu chat / public repo luii key burn

DNIUNUA — LUNSU follower Tudaunsa sync alaglinasay

7.11 unisau attribution

f]zwﬂmgﬁqmﬁluumﬂda P2P finN4 fleet DustBoy / B3 Juau diagnose 91 root cause EJ§JJ'

[

7 Nova op-nodehm ——p2p.sequencer. key Tagdu log "node has no p2p signer,



payload cannot be published" 3170 sequencer Nova Wupuwdlaginy flag WA7 restart
— P2P 914 fleet Talaviudi

iraulafe follower Hedatadlilivoyaeaneadz diagnose Uyl 1ws e log Ja follower
vanlauadn “lulasu payload” lsveninnsizesls Aundesnsiafienund access log

sequencer — Tunsdifinefiuved Nova wag DustBoy Ne diagnose

tonk LWL genesis guard 14 sync-fixed.sh (PR#20)%sfiu false positive dngU — a1

genesis KANIUAAY head-match N9199¢ 31U guard

Orz 11 dual-path proof‘ﬁ elegant — verify unsafe N1u P2P ilag safe W1 L1 derivation

TuAsafen NgauInsasudun1einauniaunu

712 28A7255229n0% hand off

1@ Nova yhuaavinlwauendunaisuaniaesfonis redeploy chain 919 — Nova
redeploy 4 saulugluafied wafe follower A4 resync 9)N58UAY target Nuduluisaes
genesis NWYSUU server :8181/genesis. json A111d9n71 live chain ws1eduduvaauu

Junau

ng): lock chain 14 stable AauliAuBU sync La@ue 61@BIN13 test redeploy LA fleet nau

Taiwiuiiu follower 9% waste 1381 sync ﬁ’uwuﬁgnﬁﬂﬂué’a

NNTUULINAITTLIABNS Kill process UU shared box Tngode port vJu target UNUNY
584 process group N¥ALAU ChaiKlang tAg kill sibling PID 984 op-node Nova wnuiiag kil
7 op-node LBIlALMTI LWSIE process YBUINUUU box LABINY WAAB sequencer stalled

wazunAulaeIn unSeu: o1 ambiguous Tvuen owner restart 189 lailain1ia9

unédaluaglufl bridge uag token — wWe chain lAulALA? ALIZONY “LAUTYYAZUIAN

U

ls1u” 919 ETH Ndeelilu gas uag ERC-20 fieg1naan — mechanism fn9iu wagiiudn

Custom Gas Token ﬁ@ﬁl,wia&hl,mz



unﬁ 8 — 2 sync paths + byte-for-byte proof

op-node U84 OP Stack 5U 2 sync paths W%'auﬁ'unﬂau’l‘ﬁ — P2P unsafe AU L1 derivation
safe. Nsgaadunsiilidleniaden unfe nalnvineruauiunu a1 P2P ane derivation 649
A1 81 derivation ¥1 P2P W1 head Junau. UniaAsieninumas path inauednals azls

inl9i P2P w4 fleet ANVIYNA WAz byte-for-byte proof nuneauIezlslun1eugus.

8.1 NMN37:: 2 Paths Aaazls

op-node vJu Consensus Layer 994 OP Stack — 5U block 91na18U8an wa2aaLn op-geth
N1U Engine APl ( engine_newPayloadV3 / engine_forkchoiceUpdatedV3 ). op-geth L84
Taila sync iU peer L2 Tnanse laly devp2p / --nodiscover fivselufinlinsenu L2 sync

L g,

P2P unsafe path — op-node dial L7l sequencer WU libp2p multiaddr giJLLUU:

/ip4/school-server/tcp/9227/p2p/<peer-id>

1ailaf enode (enode://...@IP:port) Wwislou L1 devp2p. block Nlau1nne P2P 1510
“unsafe” \W51889Ld3l L1 batch 81989 — sequencer @411754 a'ﬂzjﬂ latency #11 UEE3

reorg 9.

L1 derivation safe path — op-node 81 batch transaction  batcher TwaalAuu Sepolia
Wa re-derive L2 block AUnLa9 block N1H1UN1S derive 138A31 “safe” wagiile L1 finalize
walnnaelu “finalized”. path ##e4n15 batcher # funded wazlwad batch 234 81

batcher %gn%58 key A derivation 3A149 safe head LAY,

op-node Su9@as path wiaunulu default — liifaaln flag Wweiw laidaadan.



8.2 P2P Path anas lu: libp2p Liily enode

Y dl a U A o 1 dIBJQJ U < =
%@ﬂUﬁUVHQ@Q%ﬂN%U%Sﬂ%BQfmetﬂaﬂﬂﬁﬂ”peeﬂ'——ﬂﬂﬂﬂuﬂUlJ Ethereum UAUNAY

enode Lay devp2p port 30303. OP Stack L2 Tdpuazszuv.

op-node 14 libp2p F9il multiaddr \Uu identifier nan:
# a peer ID 284 sequencer

# @2pdn< output:

# {"peerID":"16Uiu2HAMXXXXXXXX...","addrs": ["/ip4/school-server/tcp/9227"]1}

follower 3%y sequencer A28 ——p2p.static flag:

13ild —-bootnodes=enode://... uag op-geth —-port 30303 7 follower i AluuA L2
devp2p port Nlulaldau L2 959 — unique A box 1Wanuwu “bind: address already in

use” Wi L2 sync b1,

shared box trap: 115U op-node #a18MAIRBLATBUALINY ABIAY path 194 unique WRASAY:

n1Uane default AIN@B99% resource temporarily unavailable ALA start.



8.3 nN1lu P2P 14 Fleet Annsann

Tuusn follower NanuAN813 dial :9227 usliiilas receive gossip 1@ 1aw log 1wl

1'%

nY:

WARN failed to dial sequencer p2p peer addr=/ip4/school-

server/tcp/9227/p2p/... err=connection refused

DustBoy/B3 tUuaAu3iiade root cause: Nova op-node \Unadulaglaill —-
p2p.sequencer.key — WaABYA block 7 sequencer W1 gossip 9anlU gnufiasnau

A998 error:

node has no p2p signer, payload cannot be published

sequencer s lailadenzlsoan — lailad follower #n el sequencer LY URAILLARA L.

Nova wA: Ly flag L7l sequencer start command Wa7 restart:

%84 restart P2P N4 fleet 14laudi follower Lidaudavuasls wsizdeynnogi source

131l receiver.

YDAITTLIL ——p2p.sequencer.key AD private key ki sign gossip payload — Taila key
A8V batcher %58 proposer. wan key AU wen fund N B8119TULIANUTD public repo

(key Nugaluviasdiodn burned).



8.4 L1 Derivation Path: safe Aapz 15 9349

derivation path 811 batch 310 L1 (Sepolia, chainld 11155111) 71 batcher Iwaalilu
BatchInbox address. op-node re-derive L2 block YUULB99IN batch data YU WaQ
Wiruiisududeil sequencer UanNUMIY P2P.

A1719@09m597 U — block YuTuAnIUE “safe” wagsa L1 finality neunateilu “finalized”.

L4

path #A89ns:

batcher ‘7; funded — batcher address Aagdl Sepolia ETH Iwad batch 3w L1 1a

L1 RPC #ta@fegs — public Sepolia free tier 1au rate limit 429/408 114 derivation 91
#1151 rate limit YSulanae:

# requests/sec (aaaviiinlau 429)

# lusas beacon node a1'l4d

#3988U endpoint — drpc.org / publicnode.com i free tier Wi flood 18 913l
Alchemy/Infura key U8461210932L@085AIIUN.

#inlu derivation 914 “safe”: 1S follower compute 184 lilAL¥e sequencer agnafien a1

sequencer 1n4 block hash agl3ins9 derivation A reject. Ih) cryptographic anchor 984
OP Stack.

8.5 Sync Status: 81uA19590819 |5

eth_syncStatus ¥84 op-node UBNANIUEYIY 3 head WaUAY:



$179814 output 1A Orz UM proof 9n:

unsafe Q\iﬂ’iﬂ safe = P2P Aa411 derivation asj Un#. A1 unsafe == safe == finalized =

derivation ®11 P2P 91U %158 P2P ¢1¢. 81 unsafe YuULLH safe ldvuLay = batcher a1alula

Inan batch.

Atom (E3) 1¥m@n A18 chainld + syncStatus wiauiu:

# @523 chainld naudnsagniau

# an<la 0x135438b (= 20260619 dec)



8.6 Genesis Guard: NUtAaN Proof Uasny

ABUILNAIU head-match Av9UlaI" follower BYUULIULABIAU sequencer — £ genesis

fim hash 910 block Nin uslavaransamiiauiulé.

tonk 89AWUU sync-fixed.sh 3 genesis guard 1 abort iUy genesis lsimse — PR#20

verify genesis 3 113:



# 1. hash aav genesis block aan geth local

# 2. hash aan rollup.json

# 3. hash aas block @ aan sequencer RPC live

guard Ud1AtLng1e — a1laidl follower @11158 sync WUBUN genesis.json LAY/AA LA2

4
o

5789731 “611” 18 block hash N9ZASINULDY (VINABELYULANTIRR). genesis guard AB lock



1
=1

9183 derive lUNgNADA.

ChaiKlang 198 genesis 3-way mismatch 254lua291%7:

source hash
:8181/genesis. json (server school-node) 0xf26a66... (timestamp stale 0x6a35d560 )
rollup.json (2 genesis hash 0xe365a0cf...

Nova live block 0 0x1c9445c6. ..

Audusnaiumun follower fiasAay genesis 1AM sync ANLYU op-node reject WA payload.
fix = copy config 210 follower 7 head-match wa? (LU orz-12-sync ) 39U field

timestamp Tu genesis.json 19%®154 live chain wa? geth init Twad.

8.7 Byte-for-Byte Proof: 35 W ga1934
proof $18n3MAR — LUSauLgU block hash 9 block #HN8LAYLALINY S813149 follower

fiu sequencer. £ hash A33 = NIABIBYUULIULABINAU 10 block LAEINU “byte-for-byte”.



# hash ann follower @a2i8<

# hash aan sequencer RPC

V‘i’]szajé’ma’lﬂ block w‘ﬁ'a eliminate coincidence — 4 block 310 L1 derivation + 3 block 31n

P2P path taawatdu proof iutade.

8.8 Wa Proof 934: ChaiKlang 4/4 L1 + 3/3 P2P

ChaiKlang 5u byte-for-byte proof Ul follower AQLB3UU school-node — 2 series #13

o U

a1 U LIa1:



Series 1 — L1 derivation proof (block i;l'u):

block follower hash  sequencer hash result

1 0x7a3bcl... 0x7a3bcl... MATCH
50 0x2e9fd4. .. 0x2e9fd4. .. MATCH
100 0x8cl4aa... 0x8cldaa... MATCH
279 0xd50f12... 0xd50f12. .. MATCH

4/4 iy — block waiidu block 71 derivation re-compute 310 L1 batch waa match fiu

sequencer L.

Series 2 — P2P unsafe proof (block a"l?;jﬂ):

block follower hash  sequencer hash result

2586 0x1f33ee... 0x1f33ee... MATCH
2606 0xa72b90... 0xa72b90. .. MATCH
2614 0x5c8d21... 0x5c8d21... MATCH

3/3 w1 — block Wa1llauIM1e P2P gossip &4lal finalize Wi hash 59U sequencer

Widlaun.

fleet-wide proof: Orz/Weizen/tonk/m5 %1 proof waniuuu follower Va4fL89 — LANA
NIUKY L1 derivation 13uAu Orz 18974 unsafe 2612/safe 2591, Weizen 518414 safe

7001 /finalized 6749 (a1n session anlUwULRLAD).

genesis guard U84 tonk il proof Y¥eie — nou claim hash match Av9 verify

genesis 3 MeK1UNBU 119U abort. lifin19a319 proof Uaaulnaiuaea sync RALYLU.



8.9 n3tifin1": ChaiKlang nu Nova op-node

honest failure fiB90UYIN — 51314 troubleshoot ChaiKlang We811dAAIS process LaY
AU PID 910 port Lag kill @14 assumption. Nama kill sibling PID 9849 op-node Nova

WUzl process NABINTs — sequencer stalled, irreversible #o4l¥ Nova restart.

UNLS YU

# ad1vin: kill ann port wuu assumption

# MuuUUuNY: @978 process—group nau wan’ confirm Au owner

# @ full command line uaauuladn PID fia process #davn1s

# 91 ambiguous — wan owner restart o<

Rule 6 (Telegraph Before Destructive): nauyineslsidausnn vanneu a1uneu. process

kill 1w irreversible action Tunsdif owner lxldagéae = linsvinlaglaigudu.

8.10 Clock-Wedge uazn1s Verify nouydsznae

3¥%214 chain v3 (AU fix timestamp) Y949 Nova 1518974910 instance YUIUIN op-node
report clock-wedge -786046921ms 30 -9.1 Ju — WAUUANUINAEMTULBUNLRNS

deploy.

ChaiKlang 7at8431n genesis timestamp tag wall clock:



# genesis timestamp #iim (hex # Nova avm<<usn)

# 0x6a35cd34 = 1781910836 unix
# wall clock wmziu (approx)

# 1781971441

# delta

# 60605 seconds = ~16.67 42Tus

delta 9390 -60,005 3t (~16.67 H21uq) laila -9.1 Fu — ey 13x wazhinfingae

(block timestamp 91131 wall = sequencer A25L59&519 block lulwsa).

Nova WARAI8N1S fix hex conversion error:

0x6a35cd34 (iim) - 0x6a360a34 (gn)

1781910836 1781926452

AnlU 15,616 3unfl = ~4.3 Falug — vinlw genesis 8gnaU L1 origin i sequencer A1AL)

sequencer 4 freeze luiwauasna block Tl

UNLS8U: verify nauUsenId root cause — instance YUTUBIASIBITU error NIVY18UTD
UALUaU NS path 1 measure A9AU (19U relative to wrong epoch). IAL8431A raw value

A9U walAagUsynd.



8.1 djUna + 13N

path type latency trustless? ABIN1S
# (real- s (¥o ——p2p.sequencer.key 9
P2P gossip unsafe
time) sequencer) sequencer
L1 .
safe/finalized g4 (md L1) T (re-compute)  batcher funded + L1 RPC
derivation

op-node 5UN@BIN5UNU default — lufaadan lsfes flag WAy,

U

Aqanvinli P2P Talaila: ——p2p.sequencer. key wgldann sequencer (DustBoy 19y,
Nova LLﬁ).
#991911194 derivation G1: L1 RPC rate limit + batcher 14 post batch.

’?ﬁﬁﬁ’ﬂ,ﬁ proof laivndana; genesis WA — N genesis guard Nau (tonk PR#20).



8.12 Checklist: nay Run Follower Node

# 1. genesis guard (3-way match)
# local geth == rollup.json 12 hash == sequencer block @

# a1'ldese: abort, un genesis nau

# 2. op—geth init e1®s genesis.json ﬁgnmaq

. /op—geth ——datadir

# 3. run op-geth (L2 sync 'luly devp2p - —-nodiscover la)

./op—geth \
——datadir \
—http ——http.api \
——authrpc.addr ——authrpc.port 8551 \
——authrpc. jwtsecret \

——nodiscover ——maxpeers 0 \

——port 30304 # unique @ box

# 4. run op-node (dual path default)
./op—node \
——1ll=<sepolia-rpc> \
——12=http://localhost:8551 \
—12. jwt-secret=./jwt.txt \
—rollup.config=./rollup.json \
—p2p.static=/ip4/school-server/tcp/9227/p2p/<peer—-id> \
——p2p.priv.path=./p2p_priv.txt \
——p2p.peerstore.path=./peerstore \
——p2p.discovery.path=./discovery_db \
—11.rpc-rate-limit=10 \

—--log.level=info # 'lula —-verbosity



# 5. verify sync status

# 6. byte-for-byte proof (was sync)

# 1U3sutviny block hash wans block szwins follower nu sequencer

8.13 Forward

byte-for-byte proof ﬁajjsaﬁ'jﬂLsuuﬁ"mugﬂﬁaﬂuszﬁu cryptographic — follower derive
wale lideudalas waiwun “proof Wiw” Wy Faduwuiaruniluldaulilaase a115835
181 ETH ulUld gas.

undnluinfiae bridge — vinly genesis vaauillidil premine Tasiluaudosi’ ETH 91y
210 Sepolia N1U OptimismPortal laogals wagdreenly user 918 gas A28 ERC-20

token unu ETH — Paymaster Aeaylsuazm1991n Custom Gas Token agnals.

‘uwﬁ 9 — Gas, Token, Paymaster

P2 1
v av A Y

50‘«3@&‘613%1&%5’3 — block LAY, follower sync, byte-for-byte proof WU, WHSIUFUNAD
[WlanauaziUaliaudultass UuAe 1589Ru: gas wnannlny, idenveausiudals, uagd

YNV user I18A1 gas A8 token YBL5IWNU ETH AaevinezlsUng. unilunsaiumanuuiu

AIUAIAU W3BX address/command a397vimule.



9.1 ETH A Native Gas — #1910 uuu L2 1na?

OP Stack L2 14/ ETH 1fu native gas 1w default. 1ile block Liuvn gas fee gnin ETH

981910 sender. n5aillifiozlsiiAy — illow Ethereum mainnet YnUsen1s.

LA L‘Uublmi‘ﬁ deploy A op-deployer v0.6.0 LLUUViU%ﬁ@Nﬁ’]ﬁ‘lJ genesis 1sidd premine.
13idilasla ETH unnSeaus block 0. A9l L2 ETH NaULsNABINI1N bridge 210 L1

(Sepolia) W11 OptimismPortal.

deposit_contract: 0x08d@45e3...

(address Lau’afﬂu rollup.json 1 deploy step - field deposit_contract_address )

A5Nde9an: d1 ETH »33101 portal contract. OptimismPortal 9% emit
TransactionDeposited event - op-node ®1u31A L1 > a514 deposit transaction TuL2
- ETH Uiﬂﬂgﬁ msg.sender il9 L2 Aelu block daly.

# @apdnv: bridge 0.1 ETH ann Sepolia 141 L2 # address i&wanu

W8 L1 tx confirm (12 block Sepolia = 2.5 mﬁ) op-node AQg derive deposit 191 L2 to4. 1y

foavinozlsinuie L2,

f1A89n15 bridge U recipient du (laily msg. sender ) a4

depositTransaction(address _to, uint256 _value, uint64 _gasLimit, bool



_isCreation, bytes calldata _data) Wnu.

A0AI5584: batcher uag proposer ARaIn1s ETH EIJ\‘I L1 (Sepolia) Lﬁa post tx. ETH ij‘i L2
# bridge unduauazAouiu. fund aesileusniu.

9.2 "l138f294151” — ERC-20 U L2

ETH 10u native gas. uAgisieennil “usegylusiand” — auufisenin CGT (ChaiKlang
Token) — 1fufie ERC-20 5551A17 deploy Ul L2.

CGT u8n@enaIn native gas lagauysal. user 08 CGT 1§ usi gas fee d3gniin ETH ag. @09

datilaiinennu Vuunazyin Paymaster Tuiindannalu.



// SPDX-License-Identifier: MIT

deploy uu L2 Uné:

174
=

911U CGT address NtAAd token YBILYU. mint, transfer, airdrop AuUnE ERC-20. Al

WOAINSU “LUTYEYVDILTT”.

9.3 918 Gas a8 Token — @298UINN, LUINaLA e 17 1la

ADNNABUN: D181 user I1UAN gas A28 CGT unu ETH Aaingale? dasauuinielu
OP Stack:



HUINIY 1 — Custom Gas Token (Protocol-Level)

OP Stack H SystemConfig.isCustomGasToken() 7 mark A7g @custom: legacy .

wuIN19ivin e native gas 1y ERC-20 unu ETH SgAU protocol.

usl Custom Gas Token = LEGACY uagiid interop. luianans OP Stack Uagliu feature il
9N deprecated d115U chain Tudifeaenns interoperability AU Superchain ecosystem. a1
deploy wiulniduiluazly Custom Gas Token 2% block 115 bridge 913 chain Wag interop

feature NIINUA.

a3U: 98119 Custom Gas Token dmsuiulua.

LUIN1Y 2 — Paymaster (ERC-4337)

LLu’JVl’NﬁQﬂG’fmﬁ'm%JUL‘U‘Iﬂmjﬁa Paymaster WU standard ERC-4337 (Account
Abstraction). ETH §a1lu native gas ol us Paymaster contract ¥intin “aveuies”

gas WU user lag:

user &4 UserOperation (1314 tx Un#) uanin “a1em2e CGT”
Paymaster SU CGT 21 user, 918 ETH gas unule EntryPoint

EntryPoint execute UserOperation

EntryPoint v0.7 address (mﬁdﬁunﬂ chain ‘17% support ERC-4337):

0x0000000071727De22E5E9d8BATOedAc6T37dad32

address 1 deterministic — LUHBUAUUY mainnet, Sepolia, way L2 YDILSIAN deploy Lyu

AY genesis ly override system contracts.



9.4 Paymaster Flow — nazau

ABULYYU Paymaster Anattnla flow 31dulnadsls:

User (dia CGT, lufi ETH)
v
Bundler (su UserOperation, & ETH, post tx ld chain)

v

EntryPoint (0x0000000071727De22E5E9d8BAf0edAc6f37da0d32)

| —— validatePaymasterUserOp() —» Paymaster Contract

| <«— ok (context)

— execute UserOperation (call user's target contract)

L— postOp() - Paymaster #n CGT ann user

Bundler A® service 15U UserOperation 310 user WA wrap vJu tx Un@dasd chain.
Bundler #834n15 ETH &4 L2 1i® fund gas. n53ilfag bridge ETH 114 bundler nau (#ava

9.1).

9.5 Deploy Paymaster — 1a54s519 Minimal

Paymaster Ao implement interface doarandu:



// SPDX-License-Identifier: MIT

pragma solidity °0.8.23

import "@account-abstraction/contracts/core/BasePaymaster.sol"

import "@openzeppelin/contracts/token/ERC20/IERC20.so0l"

contract CGTPaymaster is BasePaymaster
public immutable

uint256 public // das uan CGT aa ETH (as<law owner)

constructor
IEntryPoint
TERC20
uint256

BasePaymaster

function _validatePaymasterUserOp
PackedUserOperation calldata userOp
bytes32 /% userOpHash x/
uint256 maxCost
internal override returns bytes memory context uint256
validationData
// @1uam CGT finpwin

uint256 3 * / 1 ether

// ®%73’791 uSer approve uan



require
allowance address this >=

"CGTPaymaster: insufficient allowance"

// w4 cgtAmount naulu context iialalu postOp
= abi encode

=0 // @ = valid

function _postOp
PostOpMode mode
bytes calldata context
uint256 actualGasCost
uint256 /* actualUserOpFeePerGas x/

internal override

address uint256 = abi decode
address. uint256

// ¥n CGT a3<au gas #ilrass

uint256 = * / 1 ether

uint256 3 < ?

transferFrom address this



deploy:

argument @14 1000000000000000000000 = 1000 CGT sio 1 ETH (USumuifeaenns).
Paymaster fogdl ETH deposit Tu EntryPoint [NaIY gas A8

$3398DM deposit:



9.6 User Side — &1 UserOperation

user NnawA CGT (1l ETH) Aewindastunau:

# 1. approve Paymaster ‘1wwn CGT la

# 2. @5 suazas UserOperation sinuw bundler

# (To library i1ou permissionless.js w3a viem + userop)

ils bundler 8185135l bundler va3@109 14 Stackup %38 Pimlico bundler endpoint uAgaa
WA support chain ¥84191 (chainld 202606 19) wsallan. aly support f995U bundler

194 YU alto (open source, Pimlico):



9.7 Sponsor Mode — Gas W5&1%5U User

Paymaster liisJufain token 1aue. 81830915194 gas W3 (sponsor mode) W1 dnsu

onboarding WA _validatePaymasterUserOp return valid Taglaivin CGT ae:

/* userOp x/
/* userOpHash *x/

/* maxCost x/

// sponsor nn op lawluiiiSaula

Tu production #89 add whitelist, rate limit, %38 signature-based authorization LA UAY
11 drain ETH 910 Paymaster. WA&1%SU testnet Tu chain 84151 mode inngdau flow la

& o
Li'J‘VI'sjﬂ.



9.8 @31 Economic Model 284 Chain i

Yu Aaild UGG
Native gas ETH 11910 bridge L1 - L2 WU OptimismPortal
Token 1Us12 Y
B CGT (ERC-20) deploy U L2, mint lamula
ql
919 gas Ae Paymaster ERC- = EntryPoint v0.7
CGT 4337 0x0000000071727De22E5E9d8BAf0edAc637da032

Custom Gas

Token

X LEGACY W4 block interop, 88114

flow N9UNATIN91UlA ULLYY v4 (genesis hash 0x1c9445¢6) 11 Nova
(thebuilderofmoebius) deploy wagun timestamp hex 1ﬁQﬂLL51. WU vi-v3 71 frozen Elgui

Aouv NNz d sy deploy production contract LW$1% sequencer stalled.

9.9 48A255229 — Gas uaz Token

W premine Tu genesis a1 lsinala. genesis.json field alloc @419 assign ETH ER)
bytecode 1% address Tanlamaus block 0. 81 op-deployer @514 genesis 13id alloc - ETH
supply Ul L2 = 0 9un313% bridge. plan bridge Nauwsnnau launch t@ue — agruassln

user WeNY tx waaludl ETH 919 gas.

Paymaster Aol ETH Tu EntryPoint La@ua. a1 deposit A UserOperation 3¢ fail A
AA31 paymaster deposit too low . monitor #8m deposit axLE@ND. A9 alert LiYIAAN

A71 threshold.

981274 private key Tuwwn®38 public repo. UNABUNAAY batcher key Nvgaluias

1 L4 %

Discord — burned Viu. key 7l fund Paymaster wag deploy contract ﬁgam MBDIIANIT

Tu .env 9ld commit. @‘Viﬁﬂmﬂu memory: No Secrets in Discord .



Paymaster contract n13idl rate limit = drain target. Tu mainnet a1 sponsor gas W3 lyidl
Woula Tasnlads UserOperation m‘liiﬁqw - ETH deposit nuAlY block LRgn. L‘V?llll

whitelist 158 per-address rate limit nau go live.

9.10 Verify — 752921 Bridge uaz Paymaster n1941u

%84 bridge ETH 191 L2 ns1980a:

frvendudu 0 #ad 15 U9 M529:

# 13%m op-node 11 derive deposit L1 wan3ady

a1 current_11 block g4tlo8n3n block 7 deposit tx EJEJ LLAM9I1 op-node 84 derive laifig
59619, 1 current_11 euluudundsliusing nsaa portal address 3gnusaruan — 14
address 910 rollup.json it hildainuulemudn.

184 deploy Paymaster 71573 EntryPoint deposit:



8199011 0 WARIINGY depositTo lud1159. M523 tx hash ia L2.

84 lWF19ni

L%umauﬁﬁ gas economy ﬁﬂ'ﬁ‘U: ETH bridge Tanu portal, CGT deploy Vl,éf, Paymaster
%78 user 918 gas §8 token ¢, usivionuniifiogun Sepolia testnet fisnAs. undaluae
W”ﬂﬁaéaﬁﬁaﬁﬁﬂﬁauﬂﬂiﬁﬂumEJu’em sync 339 — publish config 144 consistent, fiu
follower a3iALYY (genesis guard WUUT tonk ¥inlu sync-fixed.sh), uaz checklist Aoy

announce public.

UNN 10 — 2BAIIFEII + UNITLUNNANA
“unFBuiunsiigafeuniideiFouti”

UNABURLNINUAADULN 198795 — untlasudn Wezlsuanudusa

N15a3519 OP Stack L2 Tuduihgaiunaudu 50+ Aung183 sync wiaunu Juilakengou
vtlsde tutorial wnsgruldiipennds nszsiuinangluanIngss ins1gAudeu tutorial

lLildegluviosnau sequencer crash 50U 3 — usits1ag.



unilsrusauynedwiinaia veninlasiduaudu lasiluauud wazdsiiasisnseenly.

10.1 9£i1 Redeploy #1°) — Moving Target % Follower

01 sequencer redeploy 5¢%31497 follower 184 sync 88 = follower UUAIRALYUITUN

Nova (G:Oracle-Nova / thebuilderofmoebius) S4 sequencer wag deploy LUNIHUA 4

soulugaaralaungalus:

59U Block @Ay ANUANVEA

9

] frozen @ op-node crash — “L2 reorg: existing unsafe block does not match
v
5632 derived attributes from L1” / “deposit only block was invalid”
frozen @ . e
v2 alive u# stalled — block Ty
1664
v3 4 731 timestamp fix 99ULLSN (hex conversion error)
v4 0x1c9445c6  ¥9uaSe — HReluiild

UgynAsusazsou = genesis Tnai = chainId LAY e block® hash #19AU follower 7 init
A genesis vi LAINYI8IN sync AU sequencer v4 9¥§N op-node reject L?EJUG] Tnglidl

error NUYALIU

WARN [06-XX|XX:XX:XX] Payload is not canonical
1192 dial 1 19z handshake 1@ 6 block hash laimnse = follower ﬁuag'uumjuﬁ”lajﬁagj
254

ng: lock LwunauliALBY sync — RUIBAININ sequencer A4 stable, funded, 13

redeploy 8n w&ABE publish genesis/rollup/peer aanly §184 iteration aglimaaau



private AU

verify genesis 1NASINDY init:

# a4 blockd ann sequencer live

# \7iwunu genesis.json #naz init

NI809ADINSINU byte-for-byte — alainse lsidoq init

10.2 genesis 3-Way Mismatch — Follower as#iaLzu

genesis.json, rollup.json, Lag live block0 ABIASINUNT 3 — D1VIALLLARIAY

follower 28UULYUNA

174

ChaiKlang taalagynitineu — 521#I19M919d9U genesis d1%435U follower A2LD9 WUIN
endpoint /genesis 7 server Walids genesis LA (timestamp 0x6a35d560 )%9\‘1 hash =
0xf26a66... WA rollup.json field 12 YlUN oxe365a0cf... waw Nova live blockO

1@ 0x1c9445c6... — @NUDUNIAUNRLA

tonk 8uduly PR#20 Aae genesis guard:



# sunilveay sync—fixed.sh (tonk)

genesis guard HiA safety net @Az 6114T follower 9% init #1159 sync guidiowvitau us

block hash l3inss sequencer tag - 1Aau “uy sync wad” lalaglizindnivy

n4) verify genesis 3 1114 (tonk PR#20):



# 1. hash ann genesis.json #asz init

# 2. hash aan rollup.json field 12

# 3. live block@ ann sequencer

14 3 fioanseiu a1l = nga Tuve genesis T1iann sequencer owner

10.3 Clock / Timestamp Wecdge — Hex Conversion Error

genesis timestamp WA = sequencer @314 block 13il@ frozen viui
Nova LLﬁ‘ljiUuW]ﬁIU’i’eJU v3-v4 genesis timestamp LAU3 hex conversion error:

ATNA: 0x6a35cd34 = 1781910836 (unix)

A1QN: 0x6a360a34 = 1781926452 (unix)

A19NU: 15616 AU = 4.34 FILU9

genesis timestamp agjﬂ'au L1 origin 4+ U9 > sequenceriﬁiﬁﬁuﬂﬁaa%ﬂﬂ L2 block 50

16 ws1g L2 block éfaqagj 184 L1 origin block 7% derive > frozen iU

35Mm579: 181 timestamp Tu genesis 11uUag hex = decimal wasiwuAu L1 origin block

timestamp T deploy contracts:



# wiay timestamp hex - unix

# 1o 1781926452

# \fiwudu block L1 msu deploy (d@a<laitiiundn L1 block wu)

# macO0S

# Linux

3.
b))
Nl
(W)
Lo
=h.
e

NAAINE):

10.4 Verify naudszn e Root Cause

%4

a1l error message 91ndUALAUTNSU parallel — verify Lagnaudsasn

ChaiKlang 79 clock skew RAlUSOULSA DUALAUTNASU parallel 189711431 block
timestamp 11171 wall clock -786046921ms FuMIAUUTEUIE -9.1 u — AlLavilands

90NATI9) LI IATNIUIATIERRATIA

ChaiKlang 7at8431n block timestamp vs wall clock 1A -60005s =~ -16.67 d2lus —

- 1 a c&a
AU 13 N LAaSNANNA:

error message Uan: block @E‘J:ﬂl’e]u wall clock 9.1 71 = wuain block aeﬂu auIAR >

sequencer A3 38

Tna54l6: block 88 717177 wall clock 16.67 Falug - sequencer A5 454
NANTIVIUAY B1dAan -9.1 su sonluazvirliauatnRaAN1e 100%

NgNAB: LUSNABY verify 199 WAIADYIIIY



# #4 block timestamp aga

# wall clock unix

# skew

# au = block %41 wall (sequencer Aa9.194)

# van = block 157041 wall (sequencer a2558)

Ag): fALaVIN log/error YB3 process 8U 11 measure 109N UITD TABRNIZAAIATUUIL

Qnﬂiamﬂaanvlﬂl,i‘]u root cause

10.5 21 Node f28 Process-Group 1i'la Port

e a A, . = v &
UADAUNANWAIAN irreversible mqm’[muuu

ChaiKlang wenenu kill op-geth ¥a36aLa3lagui PID 210 port 7 listen 8¢ Wsiuu shared
box school-node %A process 5U port Thanu uas op-node Ud4 Nova (sequencer

1 174

wan) b listen Ui port NitAaulumnaun lookup — F9MLARTW:

# command # ChaiKlang su (@ia)



PID f1l#an lookup ) op-node Ud4 Nova el process U84 ChaiKlang - sequencer
stalled = chain ‘quﬁ%’ﬂﬂ block - follower NIIUUAATY

4 %

AINONADINDIN:

U

# 9 process NNVNAYDNAILDN

# kill rawnz process—group #a<a74a~

# (process # start a2y script t@wanuw = pgid tdAwanu)

# w3a kill aas exact binary path

Ul shared box M1fivane user wane chain %14 kill by port 1anv1a ws1zlai§3 port tu

process Ua4lAS

N4) Rule 6 (Telegraph Before Destructive): AaU kill process 1916] UU shared box — 71573
owner N@u A1 ambiguous %14 owner restart 189 1aila kill 1a9 AMuEsIBaN
sequencer stall = chain #ga + follower N4 fleet A9 = 138019 undo wALIU restart

sequencer ‘%\1(‘;]}@\139 owner

10.6 P2P Gossip AnN3 Fleet — Missing Flag

91 sequencer op-node start 1aglyill --p2p.sequencer.key = 1iil block gossip aanlu
Lag



DustBoy (B3) tUuAUIU root cause i nasa1nil follower Nn@alu fleet dial

/ip4/IP/tcp/9227/p2p/<peerid> A ualul@dsu block W1u P2P Lag

log Tu sequencer op-node:

WARN engine_forkchoiceUpdated: node has no p2p signer, payload cannot be

published

message ﬁ‘uaﬂmm 71 op-node "laji"jﬂéffsl,mﬁa sequencer insg el signing key = 9N
block 9 op-geth A51961U Engine API = laisilas gossip aanlu - follower Av958 L1

derivation [Ng99819LAY7 FITINIIUIN

Nova wAlaginy flag Wag restart:

# ... flag Suq

%84 restart follower n@alu fleet $U block tiu P2P laviuii Inelineudezlsuu

follower Lag

ng): Aou announce multiaddr 14 follower dial — verify N9W11 sequencer op-node log

1318l “node has no p2p signer” a1l = block lsiaan = follower luilaaglsiauniiu P2P

10.7 Private Key luuzn — Burned

281714 private key Tuwan lidnsaila



TuseunI193u An15uws batcher key Tuiias Discord UN9&IU — key 1ufia31 burned VUi
lianunsaldsrelaegtslasnie aesasrelutuay fund T

danmsdelunyn@a public address Winuu:

# d19a<vnnsiviaudu fund batcher

# deiawn: address i
# 1la OXABCD...1234 (public, a<la)

# vinuse BATCHER_KEY i@qaana

d1113U deployment 7161041% deployer key run op-deployer apply — key uum3sagluy

.env UU server Wag load WU environment variable 13l paste Tuwwn:

# .env (lu commit, 'lus<lunan)

# run

n4): fund Tdua public address — private key lsifitunoseenain .env %50 terminal Y89
AuNnoNU



10.8 Rate Limit L1 — Derivation 2uasvian

public Sepolia RPC free tier 1au 429 ladne Tnaianiznau backfill

op-node derivation 4 L1 data sioLiles 81 RPC endpoint AU rate limit agLiiu;

WARN Failed to fetch L1 block err="429 Too Many Requests"

WARN Failed to fetch receipts err="408 Request Timeout"

derivation 92418911n WSONYATIATII FIVNL9A safe head ity follower 91 sync W1 L1

derivation 92A14

ASWA:

# an rate (default 12 req/s)

# sau endpoint a1 endpoint wanda

# d1'1ddp9n1350 beacon (luii blob)

endpoint nnSuay Sepolia support #aULU: publicnode, drpc, QuickNode free tier — L6l
VJﬂLéjﬁﬁ limit 91 fleet 50+ AU sync W5UNU ASVD sequencer owner LU L1 RPC proxy

%50 follower T infura/alchemy key U83A7104

10.9 Binary Arch Trap — exec format error

binary op-geth/op-node Tu ~/op-stack = Linux x86-64 ELF 13i5uuu macOS armé4



21 pull binary 11 run A59¢ U4 macOS (M-chip):

zsh: exec format error: ./op-geth

error UgALaU — binary compile @1%5U G00S=1inux GOARCH=amd64 sl

darwin/arm64
12 N4

Docker (bongbaeng PR#7, sombo PR#11): §u Linux container Ui Docker Desktop -

binary ¥191ulu container 1@

Build from source (tonk): git clone WA7 make op—-geth op-node — T43a1 ~90

a = [ 7. a . ° [ . &
9 wazla binary 1 native @1%3U machine Uu

# build from source (tonk)

# ~45s

# ~45s

ng): nau distribute binary 1%5gy arch ¥ataulu README 91 linux/amd64 wagiinia

fallback @1%SU mac user



10.10 geth init vs geth run — Version Mismatch

geth init @28 version A LA25U node A28 version B = crash UM

CRIT Failed to open ancient database err="rlp: input list has too many

elements for rawdb.freezerTableMeta"

dy a P 1 . 1 LY ! 2 2 H =i sy X
error ILAALIB data format S¥1314 version Linsenu d@uunniiniile binary 1 init U

binary ﬁiﬁx‘iﬁhx‘i version Ay

ng): 14 version WWgnumnaan 114 init WAL run a1ABY upgrade T wipe datadir wan init Tuigd

# verify version naunnasy

10.11 Shared Box — Port lLaz Path 2%

UU school-node 3 oracle-school 54 AUSU WSauNAL — default port wag path YUNUN

Ugyniiae:

# op—geth default P2P port 30303

# op—node default P2P path



WALAYAY port Lag path 19 unique M8 user:

# op-geth — P2P port unique @s user (L2 sync luly port #iuamss unique)

# 1Uasuann default 30303

# op—node — P2P storage path unique A user

NN L2 sync el devp2p Lay — op-geth $U block 310 op-node WU Engine API
(localhost) Tailaeinu peer-to-peer port 30303 wHnl3A9 ——nodiscover —-—maxpeers 0

geth 9¥We187U bind port WuaLA - YUAU user au

10.12 @1514 Attribution — lasun/uuziinesls

U

1A contribution Tua1519UENANFIUAIN session log way PR 959



AU

Nova (G:Oracle-Nova /

thebuilderofmoebius)

DustBoy / B3

tonk

Orz (094 '%E)

Weizen

Atom (E3)

sombo

bongbaeng

ChaiKlang (418n0a14)

UNuM

Sequencer

operator

Diagnostician

Infrastructure

/ PR author

Proof validator

Proof validator

+ doc

Live tester
Docker
Docker

Node steward

/ W\

a Ao % °
?N‘VI‘VI’]/I,Lﬂ/I,Luzu’]

3U sequencer + deploy LWU 4 584; ] genesis
timestamp hex error ( 0x6a35cd34 -
0x6a360a34 ), Lﬁlll ——p2p.sequencer.key il
P2P ¥4 fleet 14716

JU root cause P2P @aN4 fleet = op-node 10 —-
p2p.sequencer.key (“node has no p2p signer,

payload cannot be published”)

PR#20: sync-fixed.sh + genesis guard (abort a1
genesis WA = iU false proof); verify genesis 3 NN;
build op-geth/op-node from source (~90s); YU
booklet

byte-for-byte head-match WU L1 derivation +
dual-path proof (unsafe 2612 = Nova head, safe
2591)

head-match safe 7001/finalized 6749; Wy UKUIED

54 1

\¥Aan RPC/chainld/syncStatus wagsigaulu

session
PR#11 Docker setup #1%5U mac/non-linux user

PR#7 uiteyn arch (Linux x86-64 binary laisuuu

mac)

ba® + verify genesis 3-way mismatch (stale
timestamp 0xf26a66 ); 30 clock skew ala
-60005s (-16.67 vu.) Nu false claim -9.1 Fu;
byte-for-byte head-match 1;?\‘1 2 path (L1 derivation
blocks 1/50/100/279, P2P blocks



a Ao % °
AU Unuvun ?N‘VI‘VI’]/I,Lﬂ/I,Luzu’]

2586/2606/2614); honest failure = 91 op-node
Nova i@ PID W11 port lookup

1013 a51): gl IfanTuss

unisguvianunazuilu 6 ng:

nf) 1 — Lock Before Announce: 8¢ publish genesis/rollup/peer aun11 sequencer 3%

stable wazli redeploy an

N4) 2 — Verify Genesis 3 Ways: genesis.json hash = rollup.json 12 hash = live

block@ hash fiaanilaunu NYnATINoY geth init

N§) 3 — Measure Before Claim: 121ava1n parallel process % verify 199ndUdIDaN Tng

LN root cause NALAINARDNL

n§) 4 — Kill by Owner Not Port: Ui shared box W kill by port mesvl,u'ﬁ' process U84
Tas Ta process-group %389 exact path Ldud

n§] 5 — No Keys in Chat: private key ’e)‘c’ﬂu cenv Wintu delunanlaanig public

address

N3] 6 (Rule 6) — Telegraph Before Destructive: ﬁauﬁwaﬂsﬁé’aumﬂ (kill, wipe, push,
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https://github.com/the-oracle-keeps-the-human-human/workshop-06-arra-oracle-blockchain

