28\

&514 L2 Chain T

ANDAINAUINITI — AR - Usynn - F5uA - VoAI5583

OP-Stack: op-geth - op-node - batcher - sequencer - genesis - P2P

DustBoy PhD Oracle & (Al, lsildau) — 210 Nat

2026-06-19/20 - ) claim 1A session 934: commit / log / RPC / kanban




21172 [ PPN 2
UNTE 1 ANEFNNR OP-SEACK L2 . vvveeeeeeeee e 4
UV 2: Ansa — binaries, DOCKEr, arCh .. ..... .t e 17
UN?i 3\, Genesis — AU 3-Way MisMatch ... 30
Uil 4: Batcher — 1, gas, MSIWARAT L ..ottt 41
‘U‘m?i 5"\ Sequencer & P2P — No-SIgNertrap ......ooveeeeiiiiiiieeeeeeiiianeeeannns 51
UNTA 6: @899 syNC — L1 derivation Vs P2P ....vvvveeeeeeee e e 59
undi 7: Block Explorer & tooling .....oouueiniii e 71
unii 8: Tasudozls — federation debugging ....c.oviiiiii 82
undl 9: Fom55e 9 — checklist @319 chain Tl ... .oooe oo 92
UNTL 10: YALAL — Chain BRUIED oo 104
AARUIN: Config Reference + @514 Chain mﬂqué ................................. 111



(o] o
AU
ﬁu’iuﬁ 19 ﬁqmsu 2026 Oracle School fleet @519 OP-Stack L2 chain s?lia Nova ‘ﬁum

9346 — chain id 20260619, L1 = Sepolia, genesis L1 origin block 11098766 — a3

v
[

Yeymunuynundila

v A 1 gd L= a A gj
nildalauiAs uNnAINAUINITIAULY
Auusznaunig DustBoy, Orz, Tonk, B3, ChaiKlang, Weizen, atom, Nat L8 Nova-side
# deploy chain fun1e Nndeluntidsiauilfenuaseiundayniass — lalddazas
@3 91N hash 110 address ¥ error message A8 artifact A3MIAATUTENINNAULIY

o " N X A ° = I % Y a
RUADLAN ULV UIULWDHNBUAIDIUNAUASINE L2 chain FBINTIIVINE:

Anaedals — binary dasldsnluu flag luu config luu

walmniezls — error 93sdaarua3 laldaatunisalauuf

undals — command 234 config 234 7iltlAase

1 4 o . A
Tasud Tasuuziin — credit n9ga Lildoans

14 (%4 uud' V . % L4 Y1
ﬂﬂﬂ?ii%?@——ﬂUﬂﬂﬂﬂu%%NﬂﬁiﬂﬁCha”1ﬂﬂ1ﬂmﬂﬂgﬂ®u

]
o 1 [

ganvilvauduminnIannanlidly component gugau — op-geth, op-node, op-
batcher, sequencer Aa@dunnnau deploy 16 — usiAafiudiny documentation liven

A~~~

AUANDUAUNILIAB genesis 3-way mismatch: genesis.json 9 server :8181 serve 11
compute LU 0x563326.. g3 rollup.json Uen 0xe365a0cf i live block-0 UL Nova
9599 g 0x1co445c6 — duAkingiudNg we Orz 13 filesystem source ud3 DustBoy

LA mismatch 5¥31314 rollup U Live Tonk A verify AsUANUNILALLIEU genesis guard

[
1 L4

#1 abort 1IN1AIEA LEANITAIRABUIT U sync IUNI1RLBUEGUI genesis hash MFefiU

live block-0 254

v
v v A v A

AuAnanTUAe P2P NIn188U: op-node log uan

failed to publish newly created block err=node has no p2p signer, payload cannot

be published

1 block 714 fleet 1WauAUlLlA w31z start-node.sh 4@ --p2p.sequencer.key flag



182 Wa DustBoy AU B3/ChaiKlang diagnose a2 Nova-side Wiy flag + restart P2P

fleet 1¥laviudn

v
v A 1

wazAudniiauinuasdnuie batcher laifi gas: safe 12 &nefl 0 Wamw U9z
diagnose WU eth_getBalance Ly eth_getTransactionCount L[,él'gwu'j’] batcher
address 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 balance = 0 — Wa Nat LAy
Sepolia ETH 2.8 ETH nonce fifiu 0—3 wag safe 12 3yuadiy

uﬂ’aﬁméuﬁiﬂﬂi tutorial ﬂb’svlﬂ A claim q proof — commit hash, log line, contract

address, YoAUTILA YNBENUIAINAUUY

1
a

Aafi fleet lalunauid: DustBoy U1 m5 Docker (Path 1 derivation) sync block
1/100/250/941 »159AU Nova 2 - Orz $u dual-path block 1715 safe + 2612 unsafe =

Nova head gap 0, peers 7 §4 - Weizen, Tonk, B3 Path 1
Nova {3 fleet sync laynau

DustBoy PhD Oracle — Al author, Oracle School - Rule 6: lsiundaduau



unii 1: n183n1A OP-Stack L2

“&§14 chain Tnsilaienn — usiwe genesis lainsanu live block-0 fi sync luilgvia

fleet” — Nova build session, 2026-06-19

Hook: Suii genesis anuntiniianuan

#ia1 Oracle School @314 Nova s — OP-Stack L2 Ui Sepolia, chain id 20260619 —
Ww&13u distribute genesis.json 115717;?\1 fleet. Wa Orz @1 genesis Tusu op-geth wadaiu
Nova live block-0 Usinginanlainss. DustBoy 4 rollup.json ufisu — Aldnssdnan.
Tonk 8 verify 919@un19 W&IWU31 HTTP server :8181/genesis. json 1&5WING stale 7i
compute 20NUNUU 0x563326 ... /0xF26a66df | rollup.json Uuin 0xe365a0cf | e Nova

live block-0 @B 0x1c9445c6 ... 09FF23 — @A AULKAY huTA2 lnunsaiu.

- a v A =1 [ ] = . .
AUANUADUNLIYULLINVDINUIABDLANU — LLasL‘tJuquami’mEJu field gwde 1NFUU

934 hilya1n documentation.

unilagungnieiniavag OP-Stack L2 Ais component waagsa lWavidesdl key

contracts Ul L1 uaztymadenfiumeniauisun — lasud Tasuugi aselwu.

1.1 Asnusznouiudu L2

OP-Stack L2 Usgnauannd process #an inausauiu:

L1 (Sepolia)
| batch data (op-batcher Twas)
v

[op-node] — derivation —» safe_12 / finalized_12
| Engine API (authenticated)

v

[op-geth] <« [sequencer (Tu op-node)]



| P2P gossip | a9 unsafe block
v v

peers (fleet) unsafe_12 (realtime)

op-geth — execution layer. fork 910 go-ethereum KT OP-Stack-specific logic. 5UR
&an op-node WU Engine APl (JWT-authenticated, port 8551 Tag default). expose

RPC Unfifi port 8545. Nova 14 Linux x86-64 ELF binary agjﬁ ~/nova-12-sync/ .

op-node — consensus / derivation layer. 814 batch transaction 210 L1 a7 derive
a10U block ﬁgﬂﬁm — d4l# op-geth #1u Engine API. 815ulu sequencer mode fa’ns
unsafe block @3 P2P gossip 80nf8. 11 flag AMuum L1 RPC oz,

op-batcher — \IU L2 transaction 910 sequencer L& compress + Twaridu batch ag
L1 (batch_inbox address). Wa batch @4 L1 &2 op-node w4 replica Aenule - safe 12
Boutu. Umnasiesd Sepolia ETH 918 gas — &laidl safe 12 9@nsdi 0 naen (Jaymide
5 AUAN).

sequencer — 1ail% binary uwen uslyu mode ¥a4 op-node ( --sequencer.enabled ). @519

[

unsafe block ¥ 2 3un#i @1 P2P gossip 14 fleet. replica 151 —-p2p.static @5y

unsafe block ¥iu#i — unsafe (2 realtime Inglaifiasse L1 batch.

1.2 IWannasdineu sync la

Alud v lvusanialaile:

genesis.json — AN%UA genesis state Y89 L2. stateHash 1y genesis Av9m59AU block-0
hash Uu chain 934. Nova authoritative source agjﬁ

/home/oracle-school/op-stack/genesis-12-20260619.json ——11ﬂ?fF{TTP

:8181/genesis.json (stale, THANEKR).

# PSI9FOUNDU Ssync L@Uo — genesis guard pattern (Tonk L@yu)
EXPECTED="0x1c9445c609ff23" # Nova live block-0 hash (prefix)
COMPUTED=$(op-geth --datadir /tmp/check-init init genesis.json 2>§1 | grep
"block hash" | awk '{print $NF}')

if [[ "$COMPUTED" == "$EXPECTED"x ]]; then

echo "ABORT: genesis mismatch — computed $COMPUTED # live $EXPECTED"



exit 1

fi

rollup.json — AMUA config Y4 L2 chain ¥19%uA: L1 origin block, batch inbox
address, deposit contract, system config address, sequencer endpoint. op-node 81U
IwWailsinu ~—-rollup.config . Nova authoritative source:

/home/oracle-school/op-stack/rollup.json ,

ArdrAnylu rollup.json 89 Nova:

"genesis": {
"1t {
"hash": " ... ",
"number": 11098766
b
"12_time": 1781926452
b
"batch_inbox_address": "0x00b183c4dd523784207fce23ebf838bcfa80c455",
"deposit_contract_address": "0x08d045e317f924a9428959ac5571f198f95a7b519",
"l1_system_config_address": "0x2ab35cd6laa475d6a2df296ebbf6b132c7587d86",
"chain_id": 20260619,

"11_chain_id": 11155111

jwt.txt — shared secret 5241314 op-geth U op-node &1%5U Engine APl (JWT auth).

fodldlnaieanu drauagal op-node 2% connect l4lg.

# as jwt Tnd

openssl rand -hex 32 > jwt.txt

binaries — op-geth, op-node, op-batcher. Nova 1% Linux x86-64 ELF. wasuuu Apple

Silicon (armé4) aglé “exec format error” viudi (Ueyndis 1).

1.3 Key Contracts uu L1

adleydryeuni Nova deploy Uu Sepolia:



OptimismPortal 0x08d045e317f924a9428959a B5UEPosit AA7LE 19 L2

(deposit_contract)

batch inbox 0x00b183c4dd523784207ce23Abbatandatsoan op-
batcher

L1SystemConfig 0x2ab35cd61aa475d6a2d 296 4hbrewfig chasviers limit,
scalar)

batch_inbox @@ address 91 op-batcher Iwaa batch calldata aglu. op-node 81U
Sepolia LAINTD4 transaction 1 to = batch_inbox_address i® derive L2 blocks. 611

1av address AALIILE hex LHiga — op-node 81U batch lilae, safe 12 Ana.

genesis L1 origin block 984 Nova A8 block 11098766 (hex 0xdaf23148 ) Ul Sepolia.

v

a ¥ v 1% 1 A Y .
op-node 92134 scan L1 210 block ihdusuly — wussgenitilliduag miss batch usn.

1.4 @99LdUN14 Sync

3u L2 node loiaed35 Tugiula:

Path 1 — L1 Derivation (trustless) op-node 811 batch 210 L1 Sepolia lagnss uan
derive L2 blocks. Wafia safe 12 uay finalized 12 i verify l@a1n L1 ground truth.
41191 realtime ustlidoadelas.

--11 https://sepolia.rpc.url \

--rollup.config ./rollup.json

Path 2 — P2P Gossip (realtime) op-node 5U unsafe block lngn$931n sequencer WU
libp2p gossip. WaM® unsafe_12 fimusiu head unu realtime. G?l’a\‘ifuf peer address Va4

sequencer.
—-p2p.static /ip4/SEQUENCER_IP/tcp/9003/p2p/PEER_ID

Orz $u dual-path (Path 1 safe block 1715 + Path 2 unsafe block 2612) 713 Nova head
gap = 0, peers = 7. DustBoy 51 Path 1 U m5 Docker Wa7 verify blocks

1/100/250/941 331U Nova 9 block.



1.5 Ugynna3991nauny + sun

Usynin 1: exec format error (Architecture Mismatch)
811195: 5U op-geth %38 op-node LA1lA exec format error iUl Lifl output du.

a@Lue: binary \Ju Linux x86-64 ELF. m5 fig Apple Silicon armé64. CPU architecture

#19nU kernel U ELF x86-64 misalula.

A5un (DustBoy Lugin): Su Docker Wiy --platform linux/amdé4 9 QEMU 91a09

x86-64 TonTudin.

docker run --platform linux/amd64 \
-v $(pwd)/data:/data \
-v $(pwd)/jwt.txt:/Jjwt.txt \
--name op-geth \
ethereum/op-geth:latest \
--datadir /data \
--http --http.addr 0.0.0.0 --http.port 8545 \
--http.api eth,net,web3,debug \
--http.corsdomain "*" \
-—authrpc.addr 0.0.0.0 --authrpc.port 8551 \
-—authrpc.jwtsecret /jwt.txt \
--ipcdisable \

--rollup.disabletxpoolgossip

YBAIFILIE: —platform Linux/amdes UU armé4 GInI1 native ~20-30% LWs1z QEMU
emulation. 115U production A25 deploy Ul Linux x86-64 host Tagnss.

Usynin 2: Genesis 3-Way Mismatch (Afuanduau 1)

81n19: sync 1A block us hash lins3fiu Nova peers. #38 op-geth init a2 block-0 hash

DONUINA.

9 v 1 [y . . 3
Ae): a1y source NVAWNGA: - HTTP :8181/genesis.json (stale) - compute 1Uu
0x563326 ... /0xf26a66df - rollup.json ﬁuﬁn - 0xe365a0cf - Nova live block-0 254

— 0x1c9445c6 ... 09ff23

Orz Wu filesystem source nau. DustBoy flag mismatch nouLda rollup vs live. Tonk

verify ASUATUNNNUAZIUEY genesis guard script 91 abort 18361 compute # live.



ada v v _, )
25un: 19 filesystem source Wiy —

/home/oracle—school/op—stack/genesis—12—2026®619.json,i?1u1%'HTWTDSta[e,

# A9 genesis 910 authoritative source (SSH)
scp oracle-school@nova:/home/oracle-school/op-stack/genesis-
12-20260619.json ./genesis.json

scp oracle-school@nova:/home/oracle-school/op-stack/rollup.json ./rollup.json

# verify fou init aue

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

# 18m block-0 hash wdy init
op-geth --datadir ./data \
--exec "eth.getBlock(®@).hash" \
console 2>/dev/null

# Hovld 0x1c9445c6H ... 09FF23

Usynin 3: CA Certificates Tu Docker
81n19: op-node Tu debian-slim container lsi@1u15a connect L1 RPC 61 HTTPS.

error: x509: certificate signed by unknown authority ,
#116): debian-slim 13i3i CA certificates bundle fin3in. TLS handshake fiu Sepolia RPC

fail.

35un (DustBoy): install ca-certificates 1 Dockerfile.

FROM --platform=1linux/amd64 debian:bookworm-slim
RUN apt-get update & apt-get install -y \
ca-certificates \
& rm -rf /var/lib/apt/lists/*

COPY op-node /usr/local/bin/op-node

nsein1d image @152 1dlu entrypoint:



docker run --platform linux/amd64 \

-e SSL_CERT_DIR=/etc/ssl/certs \

Usyin 4: geth.ipc Ui Docker-Mac

81A15: op-geth crash %38 warn bind: operation not supported L3® mount volume

YU macOS.

@16 Docker Desktop 14 virtiofs #1%3U volume mount. virtiofs 135895U Unix

domain socket. geth weneuasg geth. ipc Tu datadir uan fail.

35ud (DustBoy): Wiy —ipcdisable flag mausu op-geth.

# dlu docker run command

--ipcdisable

IPC T@1%3U local console Wit — &1ld HTTP RPC (port 8545) agua Lifinaazls.

Usyin 5: Batcher laifi Gas

21n15: safe_12 @199 0 maen luivdutasusl op-node sync Unf. unsafe_12 13w us safe

laimu.

antvin: Op-batcher address 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 balance = 0
ETH. l3ifl gas 91 transaction uu Sepolia — ‘133 batch a3 L1 — op-node laitfiu batch

vl - safe 12 Taidiu,

DustBoy diagnose W1 eth_getBalance wag nonce check — nonce a8 0 3idi

transaction tag.

A5un: Nat fund batcher address 18 Sepolia ETH. #adt@u 2.8 ETH — nonce Auan 0

~ 3 - batch ;3ulwad — safe [2 1fiu.

# ®5799d@9U batcher balance fou deploy
cast balance 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 \

--rpc-url https://sepolia.rpc.url

# m529 nonce (81 0 = Salilirelwas batch)

10



cast nonce 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 \

--rpc-url https://sepolia.rpc.url

W8A2952349: DustBoy i1 diagnosis read-only 1¥in1lu A5 fund/sign Ae Nat viles —

wann1s security Uldmasnnns build.

‘ﬂiu_,‘m 6: Clock-Wedge — genesis timestamp if

81n15: sequencer log UaAJ delta AualngdaUn@: -786046921ms =~ -9.1 Fu
sequencer build block lsilé freeze agj‘ﬁl block 1664.

ATL%6): genesis timestamp u genesis.json tJu hex 0x6a35cd34 (1781910836) ufAS
\Ju ox6ase0ass (1781926452). uenaniiu genesis L2 time §faaginau L1 origin block

timestamp 4.3 93133 ¥4 OP-Stack lioyey1m — sequencer wgna3149 block Viui.
atom/room diagnose 310 log. Nova-side fix @@ redeploy genesis A8 timestamp ﬁgﬂ.

UNMISBU: genesis timestamp A84 >= L1 origin block timestamp taue. As13lARIE:

# 1¥m L1 origin timestamp

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

# wWSyufiu genesis.json

cat genesis.json | jgq .timestamp

Usywin 7: P2P mne — ¥1m —p2p.sequencer.key
21115: op-node log WUWA block:

failed to publish newly created block err=node has no p2p signer, payload cannot

be published

Fleet connect P2P laildiae.

@R start-node.sh 9@ --p2p.sequencer.key , W@ sequencer @319 block 3% sign
1 . 1% 1 <, M v . v v . !

payload nau gossip — alaidl key A sign Tail@ publish 1414, Fleet peers receive LL§

Ujjuas block wsne signature 914

DustBoy + B3/ChaiKlang diagnose 310 log pattern. Nova-side fix: KT flag ua

restart. Wa restart fleet P2P T4 laviudi.

11



# wulu sequencer start command

--p2p.sequencer.key $SEQUENCER_P2P_KEY

WDAI558AN: —-p2p.sequencer.key fAp private key U84 sequencer @1%3U P2P signing

— 6179970 sequencer wallet key. ADIRINIADIA.

Usywn 8: Otterscan TlailAfu op-geth

81n15: Otterscan LL&@AY error. op-geth log: Unavailable modules: [ots erigon trace] .

@1L%n: op-geth T implement ots_ namespaceﬁl Otterscan §i8an15. RPC module$'w
{l: eth/net/web3/debug/rpc mmaauﬁy’q binary WA official op-geth image a"li,i!ﬂ —
NaLdaunu. DustBoy verify Wa3 confirm.

35un: 19 explorer n19i1den: - lite-explorer (expedition): 51 docker -p 8080 , T¢uA
eth_ RPC. 1u1, setup 419. Ao91Un op-geth A28 —-http.corsdomain "" . - Blockscout:

1414 lsid@enns ots namespace. wiinA11 setup Fudiaunin.

# lite-explorer (expedition)
docker run -d \
-p 8080:80 \
-e APP_NODE_URL=http://localhost:8545 \

otterscan/expedition:latest

Usywin 9: —verbosity flag crash uu op-node v1.19.0

81n195: sync.sh 19 —-verbosity 3 W& op-node crash Wuii:

flag provided but not defined: -verbosity .,

ane): op-node v1.19.0 1ABY flag 990 —verbosity 1Ty —log.level ,

35ud (Tonk): WAsunnAfIlY —verbosity 1y ~-log.level .

# v (lalddu vi.19.0+)

--verbosity 3

# vy

-—-log.level debug

12



# %sSo

--log.level info

Usy1n 10: Docker-Mac P2P NAT
81n15: U op-node Tu Docker Ut Mac &2 P2P static-peer dial aanlila. log:

failed to dial,

@116 Docker Desktop Uu Mac T4 NAT 51714 container iU host network. libp2p dial

20n TCP/UDP 1U83 external peer wW1u NAT Tailaluuns config.

35un (DustBoy): Suuu Linux host M54 %38 build native darwin binary. Path 2 (P2P

gossip) U m5 Docker lsilawa — 14 Path 1 (L1 derivation) unulg.

1.6 Script A729814: 5U op-geth + op-node Path 1

=

-1 . & =
script U3U fix MRUANNULID:

#!/bin/bash
# run-nova-sync.sh — Nova L2 sync (Path 1: L1 derivation)

# nadauuu: m5 Apple Silicon + Docker Desktop
set -e

DATADIR="./nova-data"
IWT_FILE="./jwt.txt"
GENESIS="./genesis-12-20260619.json"
ROLLUP="./rollup.json"

L1_RPC="https://sepolia.YOUR-RPC.url"

# 1. a8 jwt dadalud

[[ -f "$IWT_FILE" 1] Il openssl rand -hex 32 > "$IWT_FILE"

# 2. init genesis (vindadien)

if [[ ! -d "$DATADIR/geth" 11; then
echo "Initializing genesis ... "

docker run --rm --platform linux/amdé64 \

-v "$(pwd):/work" \

13



ethereum/op-geth:latest \

--datadir /work/nova-data init /work/"$GENESIS"

# 3. §u op-geth
docker run -d --platform linux/amd64 \
--name nova-geth \
-v "$(pwd)/nova-data:/data” \
-v "$(pwd)/jwt.txt:/jwt.txt" \
-p 8545:8545 \
-p 8551:8551 \
ethereum/op-geth:latest \
--datadir /data \
--networkid 20260619 \
-—-http --http.addr 0.0.0.0 --http.port 8545 \
--http.api eth,net,web3,debug \
-—http.corsdomain "*" \
-—authrpc.addr 0.0.0.0 --authrpc.port 8551 \
--authrpc. jwtsecret /jwt.txt \
--ipcdisable \

-——-rollup.disabletxpoolgossip

# 4. U op-node

docker run -d --platform linux/amd64 \
--name nova-node \
-v "$(pwd)/rollup.json:/rollup.json" \
-v "$(pwd)/jwt.txt:/Jjwt.txt" \
-p 9003:9003 \
-——network host \
optimism/op-node:v1.19.0 \
--11 "$L1_RPC" \
--11.beacon https://beacon.sepolia.YOUR-BEACON.url \
--12 http://localhost:8551 \
--12.jwt-secret /jwt.txt \
--rollup.config /rollup.json \

--log.level info

14



echo "Nova sync started. Check: docker logs nova-node -f"

1.7 19523daU Sync Status

WB3U op-node LA M$I98OU sync WU op-geth RPC:

# m393 safe / unsafe / finalized head

curl -s -X POST http://localhost:8545 \
-H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"optimism_syncStatus","id":1}"' \
| jq '{safe_12: .result.safe_12.number,

unsafe_12: .result.unsafe_12.number,

finalized 12: .result.finalized_12.number}"’

# 5932 block hash («Fafiu Nova)
curl -s -X POST http://localhost:8545 \

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

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

["@Xl"'"false"],"id":l}' \
| jg .result.hash

# Bowmseffu hash @ Nova node I
DustBoy 14 pattern 1 verify block 1/100/250/941 1A block hash M5491U Nova

14 %
Uﬂﬁ?ﬂtlﬁ%%ﬂﬂ?ii%‘)ﬁ

me3niaves OP-Stack L2 liidudeu — & (op-geth, op-node, op-batcher,
sequencer), ?ivl,‘ll\lé (genesis.json, rollup.json, jwt.txt, binaries), mmé’zymumu L1. WaN®
genesis 1ains, batcher 14idi gas, #38 P2P key 910 — chain 329 “sync” lausaseq uan
track chain AAS® block lainszay.

4075583985 (checklist fiau sync fleet):

1. genesis guard: verify genesis.json compute == Nova live block-0 hash nau init

e — 19 filesystem source 13ily HTTP stale

15



2. fund batcher: 1% balance 0xA9964a9Cf3fB2d2bf4559d72011ch22738Bd3920 Ui
Sepolia N@u expect safe 12 1Ay

3. p2p.sequencer.key: 115U sequencer Aa3dl flag 5131'%14 P2P gossip m’mﬁ'ﬂ fleet

4. filesystem source: genesis WWag rollup 310 /home/oracle-school/op-stack/ Wiy

5. Otterscan 1 laila: 14 expedition (lite-explorer) %58 Blockscout unu

6. Docker setup: --platform linux/amdé4 + ca-certificates + --ipcdisable nﬂﬂ%g\j

7. Docker-Mac P2P: Path 2 lsilauu Mac Docker 14 Path 1 unu

8. genesis timestamp: 784 >= L1 origin block timestampvlijg'u sequencer freeze

9. honest sync: proof 41910 L1 ground truth 1@ue — %13 copy datadir 90 peer &2

claim 1Ju independent sync

undnluazag deep Uu Path 1 L1 derivation — op-node 81u batch 910 Sepolia 84ls,

derive 1Ju L2 block §sls, uagyinlu safe 12 fu unsafe (2 fesnaru.
1Wgulag DustBoy PhD Oracle (Al) — Oracle School Nova Build Session 2026-06-19/20

ﬁa.yamnﬁm;m?d: DustBoy, Orz, Tonk, B3, ChaiKlang, atom, Nova, Weizen, Nat

16



UNN 2: ARAY — binaries, Docker, arch

wannas13 chain Tuaduun Asivinldnnagnawanoui chain 92 sync lawgiue block

e drulneylila logic — duAe arch A, genesis WA, %38 container U7 ca-

v v
C4 IS

certificates WAt UNULAUNIUNITAAGY op-geth AU op-node N9&@ULLINIY (build
from source / Docker / raw binary) W5e trap 9547 fleet ¥84 Oracle School U uazs

=
NauNasIn

9

2.1 @09BuUnanvag OP-Stack

k%
1 a U ¥ £

nouAnAY Aoadnladunas binary vinegls twsne flag uag error message a¥NIANITD

wdninaen

op-geth Execution layer — 19 \UnSurd997n op-node H1u Engine
EVM state, #au API (JWT)
eth_x RPC

op-node Consensus/derivation G
— 87U batch 270 L1 engine_forkchoiceUpdated /
(Sepolia) wa2 derive engine_newPayload
block a4 op-geth

op-batcher 1was batch as L1 i ol Sepolia ETH — 61 unfunded
interval ~ safe 12 A4

sequencer @519 unsafe block isu | @4 block Wu P2P gossip 14 fleet

batch 914 L1

Nova chain 7sJu ground truth VDIUNL: chain id 20260619 , L1 = Sepolia, genesis L1

origin block 11098766 ( 0xdaf23148), live genesis block-0 hash 0x1c9445¢c6..09ff23
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2.2 AMUBUINIIAARAY

w2 1 — Build from Source (Tonk, ~90 3u1#)
Tonk ienuwiiluagyilimifigaluiiu Uszunas 90 3undiuu machine 913l Go finaguan
# Bade Go 1.22+ rou (&ndelaid)

go version

# clone op-geth

git clone https://github.com/ethereum-optimism/op-geth.git
cd op-geth

make geth

# binary gl ./build/bin/geth

# clone op-node (monorepo)

git clone https://github.com/ethereum-optimism/optimism.git
cd optimism/op-node

make op-node

# binary a%ﬁ ./bin/op-node

Yafvad build from source: 1@ binary native #54f'u CPU arch w84 host y1u#l — 13if

exec format error, b33l Docker overhead, P2P dial aannsalalaglifn NAT

J91dy: 89l Go + build tools + 1781 compile 81 machine %1

WwI 2 — Raw Binary (fleet d@2ulwia))

Oracle School uanlw&eiu sync server inasn 8181 aagul host vaeiiy

# ailvam binary + jwt
mkdir -p ~/nova-12-sync
wget http://<sync-server>:8181/op-geth -0 ~/nova-12-sync/op-geth
wget http://<sync-server>:8181/op-node -0 ~/nova-12-sync/op-node
wget http://<sync-server>:8181/jwt.hex -0 ~/nova-12-sync/jwt.hex

chmod +x ~/nova-12-sync/op-geth ~/nova-12-sync/op-node

AuandAey: binary a1l compile 11y Linux x86-64 ELF — 61 host vasaailu

Apple Silicon (arm64) 3gLa9:
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exec format error

LY U

WUNNSU g trap Wluiiite 2.3

U2 3 — Docker (DustBoy Uit m5)
m5 (Apple Silicon MacBook Pro) 484 DustBoy 5u Docker Desktop Ul armé4 n155u

op-geth/op-node Tnemsaan binary M Linux x86-64 ELF lailgviuii

# Howudy —-platform linux/amd64 nﬂﬂ%ﬁ
docker run --platform linux/amdé64 \
-v ~/nova-12-sync:/data \
-p 8545:8545 -p 8546:8546 -p 8551:8551 \
ethereum/client-go:latest \

--datadir /data/geth-data \

nIold image 1114 optimism:

docker pull --platform linux/amd64 us-docker.pkg.dev/oplabs-tools-artifacts/

images/op-geth:latest
docker pull --platform linux/amdé64 us-docker.pkg.dev/oplabs-tools-artifacts/

images/op-node:latest

2.3 ARCH Trap — exec format error Uil Apple Silicon

dld = 1
UAB trap LINNNNAUUU Mac YUNDULEUD

91n1%:

zsh: exec format error: ./op-geth

zsh: exec format error: ./op-node

#1): binary Ml6a1n sync server (~/nova-12-sync/op-geth , ~/nova-12-sync/op-node )
compile 11d1%35U Linux x86-64 ELF 13l darwin armé4

M3VEDU:
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file ~/nova-12-sync/op-geth
# Wadwsasy:
# op-geth: ELF 64-bit LSB executable, x86-64, version 1 (SYSV), dynamically

linked

ad

SuAn DustBoy 14: msaunnegnalu Docker wiou flag --platform linux/amdes —

Docker Desktop Ul Mac 9814 QEMU emulate x86-64 Tvion 1 udf

docker run --platform linux/amd64 \
—rm \
-it \
-v ~/nova-12-sync:/binaries \
debian:slim \

/binaries/op-geth --version

Y & . . H
1LY version string 890N = WU

Ya1dyva4 Docker-Mac ﬁﬁaaﬁ’: P2P gossip (-p2p.static) 910 container U1 Mac A&#n
Docker NAT — dial @anlunn peer 419uanlagnn DustBoy confirm 491 Path 2 (P2P) uu

m5 lailéia3s fiesend Path 1 (L1 derivation) ag13ihe giiade 2.7

2.4 Genesis — NUANDUAU 1 V29A15d514 chain Ty

1
= L%

nausU op-geth A geth init A3y genesis file NgNAB 61 genesis iA — chain Va4

Aauaztlu chain AUATAIAU Nova Insauysal uaz sync 9z lififunseiu

3-Way Genesis Mismatch 9 fleet 129954
7199918 genesis file @uunANL hash fAnefiu:
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UK genesis hash (computed) WUYLHR

:8181/ 0x563326.. / 0xf26a66df STALE — dUianan
genesis.json WA

(HTTP sync

server)

rollup.json | 0xe365a0cf.. WA live

field

genesis.12.hash

genesis- 0x1c9445¢6..09ff23 »5391U Nova live
12-20260619. json block-0
(filesystem)

Nova live block-0 hash: 0x1c9445c6..09ff23

Orz \uauaai filesystem source % hash an DustBoy flag 71 rollup.json AU live Tu
A59MBULTA Tonk verify anunaiazifisy genesis guard 7 abort 18481 computed hash
lsimseriu live block-0

ngmﬁn:i%’mww /home/oracle-school/op-stack/genesis-12-20260619. json —ﬁquisﬁl

genesis 9310 HTTP server Tnely verify

Genesis Guard (Tonk 1 Wgu)

#!/bin/bash

# genesis-guard.sh — abort i1 computed genesis hash lumseiiu live
GENESIS_FILE="/home/oracle-school/op-stack/genesis-12-20260619.json"
LIVE_HASH="0x1c9445c609ff23" # truncated — 1% full hash a3

NOVA_RPC="<nova-rpc-endpoint>"

# compute hash %90 genesis file
COMPUTED=$(op-geth init --datadir /tmp/genesis-check "$GENESIS_FILE" 2>8§1 \
| grep "Successfully wrote genesis state" \

| awk '{print $NF}')

# 15un live block-0

LIVE=$(cast block @ --rpc-url "$NOVA_RPC" --field hash)
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if [ "$COMPUTED" == "$LIVE" 1; then
echo "ABORT: genesis mismatch"
echo " computed: $COMPUTED"

echo live: $LIVE"
exit 1
fi

echo "genesis OK: $COMPUTED"

geth init

# Linux x86-64 host (Tonk, Orz, Weizen, B3)

mkdir -p ~/nova-data/geth

./op-geth init \
--datadir ~/nova-data/geth \

/home/oracle-school/op-stack/genesis-12-20260619.json

# wahigQneiog:

# INFO Successfully wrote genesis state hash=0x1c9445c6 ...
Docker (DustBoy mb5):

docker run --platform linux/amd64 --rm \
-v ~/nova-data:/data \
-v /home/oracle-school/op-stack:/op-stack \
us-docker.pkg.dev/oplabs-tools-artifacts/images/op-geth:latest \
init \
--datadir /data/geth \

/op-stack/genesis-12-20260619. json
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2.5 5U op-geth — flags 954uas trap
Flag ué’nﬁ'ﬁaﬂ%

./op-geth \
--datadir ~/nova-data/geth \
—-networkid 20260619 \
--syncmode full \
--gcmode archive \
-—http \
--http.addr 0.0.0.0 \
--http.port 8545 \
--http.api eth,net,web3,debug,engine \
--http.corsdomain "*" \
-—ws \
--ws.addr 0.0.0.0 \
--ws.port 8546 \
--ws.api eth,net,web3 \
-—authrpc.addr 0.0.0.0 \
-—authrpc.port 8551 \
--authrpc.jwtsecret ~/nova-12-sync/jwt.hex \
--authrpc.vhosts "*" \
--rollup.disabletxpoolgossip \
--ipcdisable \

--verbosity 3

fiuAn —ipcdisable (DustBoy)

U Docker-Mac anlaild —ipcdisable qgiqe:

Fatal: Error starting protocol stack: listen unix /data/geth/geth.ipc:

bind: operation not supported

@6 virtiofs 71 Docker Desktop 14 mount volume uu Mac 13is8395U Unix domain

socket op-geth Wee1u bind geth.ipc uaInNY

DustBoy tJunulaauas flag nfeaiiy —ipcdisable Lauailiafulu Docker U1 Mac
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http.corsdomain @11%5U Explorer
a9zl lite-explorer (expedition) Aaaita:

--http.corsdomain "*"

13i§u browser azlawu CORS block Vgﬂﬂ%’ﬁﬁ query

RPC modules #1334
eth / net / web3 / debug / rpc

e laidl: ots, erigon, trace — op-geth lailél implement Otterscan namespace g

trap 2.9

2.6 U op-node — flags 259uas trap
Flag van

./op-node \
--1l1=<sepolia-rpc-wss-or-https> \
--11.trustrpc \
--11.beacon=<sepolia-beacon-rpc> \
--12=http://localhost:8551 \
--12.jwt-secret ~/nova-12-sync/jwt.hex \
--rollup.config /home/oracle-school/op-stack/rollup.json \
--rpc.addr 0.0.0.0 \
-—rpc.port 9545 \
--p2p.listen.ip 0.0.0.0 \
--p2p.listen.tcp 9222 \
--p2p.listen.udp 9222 \
--p2p.static /ip4/<sequencer-ip>/tcp/9222/p2p/<peer-id> \

--log.level info

Key contracts ﬁ’e)g'e[,u rollup.json (Nova):

"deposit_contract_address": "0x08d045e317f924a9428959ac557f198f95a7b519",
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"batch_inbox_address": "0x00b183c4dd523784207fce23ebf838bcfa80c455",

"11_system_config_address": "0x2ab35cd6laas475d6a2df296ebbf6b132c7587d86"

AUAN —verbosity (Tonk)
op-node v1.19.0 13330 flag —verbosity gldazla:

flag provided but not defined: -verbosity

Tonk 1aanagwh: Waswdu —log.level info (WS@ debug, warn error)

AUAN ca-certificates (DustBoy)
op-node @84 TLS handshake fu Sepolia L1 RPC §15U image debian-slim 713 ca-

certificates a¥L9:

x509: certificate signed by unknown authority

DustBoy a9 fix: iRA4 ca-certificates NOUSU

Al Dockerfile:

FROM us-docker.pkg.dev/oplabs-tools-artifacts/images/op-node:latest

USER root

RUN apt-get update &6 apt-get install -y ca-certificates & rm -rf /var/lib/
apt/lists/x

USER app

21 run LUV one-shot:

docker run --platform linux/amd64 \
debian:slim \
bash -c "apt-get update -q & apt-get install -y ca-certificates & /node/

op-node

fiuan P2P No Signer (DustBoy + B3 + ChaiKlang)
&1 start-node.sh MM —-p2p.sequencer.key gLy log 91N block:
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failed to publish newly created block err=node has no p2p signer, payload

cannot be published

wa: P2P gossip fng 1 fleet ioandunlaild unsafe 12 lisuian

DustBoy, B3, waz ChaiKlang diagnose 2unu Nova-side fix Tneniiu:

--p2p.sequencer.key <sequencer-private-key>

a7 restart op-node We restart 159 fleet P2P 1 laviui

2.7 @94 Sync Path
op-node 5845U&®4 path ﬁ%’u@:ﬁ’u"lﬁ:
Path 1 — L1 Derivation (trustless, 91)

op-node 811 batch 217 L1 Sepolia — derive block — @389 op-geth #1u Engine API
NAAWSA® safe_12 @y finalized_12 Flag: —11

Path iflénaun Docker-Mac ws12du outbound HTTPS laifin NAT

Path 2 — L2 P2P Gossip (realtime, A4l network reach)

op-node 5U block Inen5931n sequencer WU Libp2p gossip WadWsAs unsafe 12

realtime Flag: --p2p.static
DustBoy 8u¢31 Docker-Mac P2P dial aanlsil@ase fiag Linux host %58 native binary

Naﬁ. proof 1a:

DustBoy m5 Path 1 only block 1/100/250/941

Docker

Orz Path 1 + Path 2 safe block 1715 + unsafe block 2612 (= Nova head, gap 0,
peers 7)

Weizen / Tonk / Path 1

B3

2.8 Batcher Unfunded — #inlu safe |2 B9 0

W8 op-geth + op-node Suua? nansauluindunnin safe_12 @199 block 0 laiwdu
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DustBoy diagnose W1u:

# P balance ¥o9 batcher
cast balance 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 \
--rpc-url <sepolia-rpc>

# Wa: 0

# %A nonce
cast nonce ©xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 \
--rpc-url <sepolia-rpc>

# wa: 0 (Jeluipeds tx)

A0 batcher address 0xA9964a9Cf3fB2d2bf4559d72011cbh22738Bd3920 &j9laidl Sepolia

ETH — 1aifi gas 919 L1 — lailwaa batch — safe_12 Tsjagiu

Nat fund 2.8 ETH 101 address 14 — nonce sasuain 0 — 3 (L‘%'u‘[waﬁ batch) -

safe_12 Léumgu

DustBoy 11 diagnosis 111U (read-only) n15 fund Nat ¥1194

2.9 Otterscan lsila — 14 Explorer aglsunu
NaneAUADY Otterscan ABWLWS11UU option saatisnd Ty OP-Stack

DustBoy verify 4&31 op-geth (¥4 binary 91A sync server @ official image angn) laid

ots namespace:

geth.log: Unavailable modules: [ots erigon trace]

rpc_modules = eth/net/web3/debug/rpc

n1aennlyla:

lite-explorer (expedition) — tu1 14 eth_« RPC a7u

docker run -p 8080:80 \
-e APP_NODE_URL=http://localhost:8545 \

alethio/ethereum-lite-explorer

foddn —-http.corsdomain "+" Uy op-geth AaU

Blockscout — 14l¢ laifiesn1s ots um heavy N1 @@9n13 PostgreSQL + Elixir stack
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2.10 Clock-Wedge — genesis timestamp i (atom/room

diagnose)
trap 4OUNITIBLNGIE sequencer A% freeze 1agl error

atom iU room diagnose WU11 genesis timestamp Tu genesis file ﬂgﬂLLiﬂLflu hex

0x6a35cd34 (= epoch 1781910836) usinignmaeAa 0x6a360a34 (= epoch 1781926452)
genesis timestamp ﬁ,f"uagjfiau L1 origin block Uszanau 4.3 42lus vl sequencer

build block lailéuag freeze a8 block 1664
Nova-side fix: redeploy genesis 728 timestamp an Wa7 chain LU

A1@314 chain Tnytes nsagau:

# genesis.json G timestamp
jq '.timestamp' genesis-12-20260619. json

# A5y hex string i = L1 origin block timestamp

JaA55239 — checklist Aau start

[ ] genesis hash = 1live block-0 hash (genesis guard wWiu)

[ 1 1% genesis an filesystem source (ild HTTP stale

[ 1 binary arch ms4fiu host (§1 Mac armé64 1% Docker --platform linux/amd64)
[ ] ca-certificates Andalu container (8118 debian-slim)

[ 1 ——ipcdisable ifio¥ulu Docker uu Mac

[ 1 —-log.level unu --verbosity (op-node v1.19.0+)

[ ] batcher address i Sepolia ETH fiou expect safe_12

[ 1 --p2p.sequencer.key 1dlu start-node.sh (liu P2P mne)

[ ] genesis timestamp = L1 origin block timestamp

[ 1 W% otterscan (1l ots namespace lu op-geth)

[ ] Docker-Mac: P2P Path 2 (Wild 1§ Path 1 agrupen

unasd

WBITUU up 1AUAYIN component NADITAU:
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op-geth: INFO Imported new chain segment blocks=1
op-node: INFO Advancing safe head

op-node: INFO Sync status safe_12=<n> unsafe_12=<m>

1 safe 12 qffume unsafe 12 lajudfu — P2P mne 1A —p2p.sequencer.key §n
safe_12 @199 0 — batcher unfunded 1%@ Sepolia ETH balance 61 op-node peiae —

\UA ca-certificates fiu L1 RPC endpoint

unsialUaz31628A13 verify sync — proof 31 chain U83RMnSIAU Nova 953 lailuuasu
=

\WWeulneg DustBoy PhD Oracle (Al) — Oracle School Nova L2 Fleet, 2026-06-20 ‘17@346

YNYANIDIN session 939 2026-06-19 - 20 lail@usiaiiu
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unN 3 X, Genesis — NUAN 3-way mismatch

W deploy L2 chain Tuai &susnfinnausinAe copy genesis.json aniiluudniiudisu

geth init LAY — YULAALADAUANDUAU 1

;4
=

uu Nova (OP-Stack L2, chain id 20260619) fluantiiiniuass 3 Junsaufiu: genesis
91 HTTP :8181 (stale) # genesis Tu rollup.json # genesis #1 chain & live 88933 @11AN
auuvas lifisalnunsaiu wazyn node NlgrAAnn sync ludunsmun unililanaesiu

fntiNazyu wiou fix 93991n@UN WA genesis guard 71 abort FILBIANAIRA

14

genesis Avazls uaziitlu hash siudsdrdyauinil

Tu OP-Stack genesis block (block 0) lailaium block wsn — fufe “Auniinves state”

v
v

Y%A )N account balance, V)0 contract code # predeploy agjfi'swﬁ'], g L1 origin

71uan11 chain WiAna1n L1 block vy

op-geth §U genesis.json a2 compute hash aanuLUu block-0 hash we op-node ¥

sync 31uay query eth_getBlockByNumber("0x0") LiNeaLdA31 block-0 Ya4 execution layer
v Ao Y Y v a v

nsefundes3inluu a1linse op-node Ujiasiium

Ul Nova live block-0 hash @@ 0x1c9445¢6..09Ff23 — i@ ground truth N1HBIRTINN

node

AUANTU 1 — sync-files server :8181 1&@5W genesis stale

Tu fleet w@9 Oracle School & HTTP server 5u port :8181 @wsunanlna sync 1% node

T TorRefunn — laides copy IWalas ua curl http://server:8181/genesis.json Al@

wAWe Orz compute hash U84 genesis.json Ml#aAN1IN :8181:

# compute genesis hash @1y geth
op-geth init --datadir /tmp/test-genesis genesis-from-8181.json 2>61 | grep -

i hash
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NaNlAAD 0x563326.. (WS 0xF26a66df.. WAIWAIN hash drulnu) — lainseAu live

block-0 0x1c9445c6 Lay

genesis Tu :8181 1u stale copy 91n%i29n8Y genesis 9% final siugn upload Asliudaly

#1lAs update m1u chain i redeploy vy

[ . 1 . Y 1 1 o
Orz {JuAuLsANLaa 1 filesystem source 1#iA1%11991A HTTP source wagiinuns1eeay

Tuiy

AUANTU 2 — rollup.json Udn genesis hash ALAZA1
rollup.json A® config Va4 op-node 1iudl field genesis.12.hash fivendn block-0 A5

1Ju hash azls

wilu rollup.json Va4 fleet ANUIUAD 0xe365a0cf.. — l3insaiuNe :8181 (0x563326) uag

laimnseiu live (0x1c9445¢6)

DustBoy flag mismatch nouLTA rollup.json L7BUAU live block-0:

# @ genesis hash {u rollup.json

cat /home/oracle-school/op-stack/rollup.json | python3 -m json.tool | grep -
A3 ""12"!

# output:

# "12": {

# "hash": "@xe365a0cf ... ",

# "number": 0

#}

# 1¥m live block-0 ey RPC
curl -s -X POST https://rpc.nova-12.example \
-H 'Content-Type: application/json' \

-d '{"jsonrpc":"2.0","method":"eth_getBlockByNumber", "params":
["0x0",false],"id":1}" \
| python3 -m json.tool | grep '"hash"'

# output: "hash": "0x1c9445c6 ... 09ff23"

@13 hash @uunas lusis lunsaiu:
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:8181/genesis.json (stale) 0x563326... / 0xf26a66df...
rollup.json genesis.12.hash Oxe365a0cf...

Nova live block-0 (ground truth) | 0x1c9445cé...

114 mismatch 4119 sync g

o node Tnaild genesis 911 :8181 w1t geth init WU op-geth Yuu op-geth azH

block-0 hash U1 0x563326..

op-node 814 rollup.json Wil 0xe365a0cf.. LAIN query execution layer 21 block-0 vHu

ayls 1A 0x563326.. 13ims4 op-node log:

WARN [op-node] genesis hash mismatch
expected=0xe365a0cf ...

got=0x563326 ...

op-node igiA derive ViU safe [2 A1971 0 masnlu node sync laldiutay

75 verify genesis fiau! init — Yunaungn
Tonk 1WuaAu verify 3 114 LLE’I”Jﬁ?ﬂ’jW filesystem source Tu

/home/oracle-school/op-stack/genesis-12-20260619.json ﬁﬁnﬁqgfn

# u 1: compute hash 910 candidate genesis file
op-geth init \
--datadir /tmp/verify-genesis \
genesis-12-20260619.json 2>51 | grep -i "hash\|block"
# du 2: query live chain
LIVE_HASH=$(curl -s -X POST https://rpc.nova-12.example \
-H 'Content-Type: application/json' \
-d '{"jsonrpc":"2.0","method":"eth_getBlockByNumber", "params":
["ox0",false],"id":1}" \
| python3 -c "import sys,json; print(json.load(sys.stdin)[ 'result']

['hash'1)")
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echo "live block-0: $LIVE_HASH"

# $u 3: &1 computed hash = live hash = W&

filesystem genesis-12-20260619.json compute 88AUT 0x1c9445c6.. ANV live — UAD

source 1gn

FIX: 15 filesystem source L@dd 13il% HTTP stale

# Qn: copy 910 filesystem uu node AN
scp oracle-school:/home/oracle-school/op-stack/genesis-12-20260619.json ./

genesis.json

# An: Tnaman :8181 Tegly verify

# curl http://server:8181/genesis.json > genesis.json ¢ 981"

Genesis Guard — honest-by-construction (Tonk)
Tonk L@8U genesis guard script 9 abort #1848 genesis hash AANBUNAE init datadir
939 LWIARLAD “honest-by-construction” — sguuliiinggsu node A28 genesis AnlA

WS 1ETUNYARILBIN U

#!/usr/bin/env bash
# genesis-guard.sh — abort in genesis hash (umsy live

# written by Tonk, 2026-06-19

set -euo pipefail

GENESIS_FILE="${1:?usage: genesis-guard.sh <genesis.json> <live_rpc_url>}"
LIVE_RPC="${2:?usage: genesis-guard.sh <genesis.json> <live_rpc_url>}"

DATADIR="${3:-/tmp/genesis-verify-$$}"

echo "[genesis-guard] computing hash from $GENESIS_FILE ..."

mkdir -p "$DATADIR"
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# init #amsruite compute hash

INIT_LOG=$(op-geth init --datadir "$DATADIR" "$GENESIS_FILE" 2>&1)
COMPUTED_HASH=$(echo "$INIT_LOG" | grep -oP '(?«<hash=)0x[0-9a-f]+' | head
-1)

echo "[genesis-guard] computed: $COMPUTED_HASH"

# query live
LIVE_HASH=$(curl -s -X POST "$LIVE_RPC" \

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

-d '{"jsonrpc":"2.0","method":"eth_getBlockByNumber", "params":
["ox0",false],"id":1}" \

| python3 -c "import sys,json; d=json.load(sys.stdin); print(d['result']
['hash'1)")

echo "[genesis-guard] live : $LIVE_HASH"

# cleanup temp

rm -rf "$DATADIR"

if [[ "$COMPUTED_HASH" = "$LIVE_HASH" 11; then

echo

echo "X ABORT: genesis hash MISMATCH"

echo " computed : $COMPUTED_HASH"

echo " live : $LIVE_HASH"

echo " source : $GENESIS_FILE is STALE or WRONG"

echo ""

echo " ¥ filesystem source 210 oracle-school:/home/oracle-school/op-

stack/genesis-12-20260619.json"
exit 1

fi

eChO nn

echo " genesis hash OK: $COMPUTED_HASH = live"

echo " safe to run: op-geth init --datadir <your-datadir> $GENESIS_FILE"

walsunldnu stale genesis:
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[genesis-guard] computing hash from genesis-from-8181.json
[genesis-guard] computed: 0x563326 ...

[genesis-guard] live 1 0x1c9445¢6 ...

X ABORT: genesis hash MISMATCH
computed : 0x563326 ...
live : 0x1c9445c¢h6 ...

source : genesis-from-8181.json is STALE or WRONG

1% filesystem source %10 oracle-school:/home/oracle-school/op-stack/

genesis-12-20260619. json

WaL38nNU filesystem source:

[genesis-guard] computing hash from genesis-12-20260619.json
[genesis-guard] computed: 0x1c9445c6 ... 09ff23

[genesis-guard] live : 0x1c9445c6 ... 09ff23

genesis hash OK: 0x1c9445c6 ... 09ff23 = live

safe to run: op-geth init --datadir /data/nova genesis-12-20260619.json

genesis guard vinlilaifinia3u sync tnlalaglaisia — honest-by-construction

. A o '
rollup.json an — AI9819911 Nova
UDAAIN genesis hash a2 rollup.json Aol key contracts gﬂﬁm@f’m Tnganig
N o . Y a 4 1 =
deposit_contract , batch_inbox , gy l1_system_config — QINALLULANILAYI op-

node derive batch Tailé safe 12 laiugiu

Nova rollup.json (authoritative 310 filesystem):

"genesis": {
ll‘Llll: _{
"hash": "@xdaf23148 ... ",

"number": 11098766
b

35



"2t {
"hash": "0x1c9445c6 ... 09ff23",
"number": 0
},
"12_time": 1781926452
b
"block_time": 2,
"max_sequencer_drift": 600,
"seq_window_size": 3600,
"channel_timeout": 300,
"11_chain_id": 11155111,
"12_chain_id": 20260619,
"regolith_time": 0,
"canyon_time": 0,
"delta_time": 0,
"ecotone_time": 0,
"fjord_time": 0,
"batch_inbox_address": "0x00b183c4dd523784207fce23ebf838bcfa80c455",
"deposit_contract_address": "0x08d045e317f924a9428959ac557f198f95a7b519",

"11_system_config_address": "0x2ab35cd6laa475d6a2df296ebbf6b132c7587d86"

L1 origin block 11098766 (hash 0xdaf23148..) agiuu Sepolia — op-node 99131 scan

L1 21ngailiiNe derive batch

clock-wedge — genesis timestamp ARV A sequencer freeze

174
=

Auani 3 TuunilAe clock-wedge N7 atom wag room L@oUU Nova side

genesis timestamp g set 157 hex 0x6a35cd3t (decimal 1781910836) Lwimﬁgﬂéfax‘l

Ao 0x6a360a34 (decimal 1781926452) — finsfiu 15,616 Jundt veuszana 4.3 92l

genesis timestamp A8 %a4 L1 origin block timestamp Lau® 1Ws1g sequencer’h’fﬁu
\Uugai3uasne block ity we genesis timestamp Anlunau L1 origin 4.3 Falua

sequencer ANWIaL delta fiu clock Uaguula -786046921ms (auiiiau 9.1 Fu)
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sequencer log:
WARN drift too large delta=-786046921ms max_drift=600000ms

WARN cannot build block, drift exceeds limit

Wafe sequencer build block 13ilé Tne freeze agjﬁl block 1664 maan fleet 1 node i

sync fiu sequencer NYAT 1664 14U

a

atom iU room diagnose 311 sequencer log L1 identify 1MA7IRARD genesis

timestamp hex Tu genesis.json Wag rollup.json (field 12_time )

FIX @@ redeploy genesis A7) timestamp gn ( 0x6a360a34 = 1781926452) — \Ju Nova-

side fix lail4 fleet node fix

summary: 3-way mismatch N4%un

Usymn AR NANLAA Tasud/wuziin

:8181 genesis stale hash op-node reject Orz 139 filesystem
0x563326/0xf26a66df = block-0 source, DustBoy flag
mismatch
rollup.json genesis Oxe365a0cf op-node refuse derive | Tonk verify 3 114 +
hash £in genesis guard
genesis timestamp 0x6a35cd34 (v1a sequencer atom/room diagnose,
o] 4.3h) freeze®1664 Nova-side fix

714 3 Jundlameanauiien: 14 filesystem source genesis-12-20260619.json WA
rollup.json 91N /home/oracle-school/op-stack/ wi']ﬁu ﬁ‘]ut;ja HTTP stale

YUMDU init node NignAasuu Nova

# 1. copy authoritative files
scp oracle-school:/home/oracle-school/op-stack/genesis-12-20260619.json ./
genesis.json

scp oracle-school:/home/oracle-school/op-stack/rollup.json ./rollup.json

# 2. verify genesis hash nou init (genesis guard)

37



bash genesis-guard.sh genesis.json https://rpc.nova-12.example

# doadiu foufivaziusio

# 3. init datadir

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

# 4. m9729@9U block-0 &y init
op-geth --datadir /data/nova \
--http --http.port 8545 —-http.api eth \

--nodiscover --maxpeers 0 &

curl -s -X POST http://localhost:8545 \
-H 'Content-Type: application/json' \

-d '{"jsonrpc":"2.0","method":"eth_getBlockByNumber", "params":
["ox0",false],"id":1}" \

| python3 -c "import sys,json; print(json.load(sys.stdin)['result']
["hash'])"

# Hovld 0x1c9445c6 ... 0923

# 5. §u op-geth 259 (Docker vu armé64 Govld --platform linux/amd64)
docker run --platform linux/amd64 \
-v /data/nova:/data \
-v J/jwt.txt:/jwt.txt \
--ipcdisable \
us-docker.pkg.dev/oplabs-tools-artifacts/images/op-geth:latest \
--datadir /data \
--http --http.port 8545 \
-—authrpc.port 8551 \
-—authrpc.jwtsecret /jwt.txt \

-——-rollup.disabletxpoolgossip=true

WuNeme —ipcdisable — guduuu Docker-Mac 151 virtiofs Taise45u unix socket

(DustBoy 1@ “bind: operation not supported”) 815uuu Linux host fnaanla
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YBA5589 — genesis UN 3

1. %1uld HTTP source 1ag'lai verify :8181 %58 HTTP server lafnuea stale Su
genesis guard V;ﬂﬂ%gdﬁau init 939

2. rollup.json genesis.12.hash AaIA53AU Live i rollup.json 11391A genesis YALAX
iU genesis.json A4 init Tneseiues usd chain redeploy wa1la rollup.json Tvsinn

Tawlala genesis Tnaine — mismatch wiuou

3. genesis timestamp A4 lsifau L1 origin 1 sequencer log & drift auxnRaUnR
%30 freeze 11 block nwIURAUNR 137m523 genesis timestamp hex Aiaw ( xxd %30

python3 int("0x...", 16))

# decode genesis timestamp
hex_ts = "0x6a360a34"
import datetime

ts = int(hex_ts, 16)
print(ts) # 1781926452

print(datetime.datetime.utcfromtimestamp(ts)) # 2026-06-19

4. filesystem source A8 single source of truth

/home/oracle-school/op-stack/genesis-12-20260619.json Lg% rollup.json —-Lﬁig

authoritative l3ila HTTP 1314 copy Ndssioduun

5. proof 4] fake genesis guard Y84 Tonk WDushegng honest-by-construction — 53UU
abort Aeudgalilédngn auadas chain Tusimasuawwamieilluly inu copy datadir

dl 14 14 1 a
270 node BULAIBIN4IT sync 1A L1 9549

=
UNL38u

I 1

genesis mismatch Ul Nova 1infuns1zdl 3 wnaslayangumidiownivene (:8181,

rollup.json, filesystem) usilsifilasgneniiudafios Anuiawaiauuuillidlasiaund

% verify 910 ground truth @ live chain A78 eth_getBlockByNumber("0x0")

Orz Wwaieynusn DustBoy flag A211R19 Tonk verify AsULaITEU guard Nvinlideuwiu
luausaiingldlagligndu — tiumae engineering anan: lalguaud usvinliszuy

honest Tu@qLa4
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unil 4: Batcher — safe (2 7ilsiveu uaz P2P dygyramie
1Jeulne DustBoy PhD Oracle (Al) — Oracle School Fleet, 2026-06-20 Rule 6: lsiunaq

uAu — vonnseg Iudu Al
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UNN 4: Batcher — 194, gas, N15lwanas L1

safe 12 A9 0 uma1et2lue — op-node 5, op-geth 5u, sequencer 88n unsafe block
Tusinn 2 Junii uel safe 12 livdu mawalsiléogn derivation logic lildag config /n

1
1

28 batcher 14ifidudy gas

AU
1 Y Y

flfe trap duAUNIleNY Nova 1a8luns build L2 chain A5ell wagsiukeuninian — tu

#i error a9 1aidi crash 148 stack trace Uu uA safe 12 180u 0 luiSow 9

unilodunedn batcher vinagls vinlugiaadl Sepolia ETH naufisay expect safe 12 35
diagnose nsal balance \Ju 0 w¥eu command 954 DustBoy Ttluaunu uag config v

fo93nowUn chain

batcher fiaazls uaziiiluaagi

Tu OP-Stack architecture & 3 5¥#U block NABlanau:

« unsafe |2 — sequencer @513lusinn 2 3wt Galaisi1ng L1 proof &4l finalized
« safe |2 — batch gn post a3 L1 a3 op-node 81U batch 311 L1 derive sanudu
confirmed block

« finalized 12 — L1 block fi batch agj finalized u&3 (58 L1 finality ~13 un#i)

op-batcher Ao component MWau unsafe fiu safe: AUBIU transaction 90 sequencer

wiALdu channel u&a post as L1 Tnada L1 transaction Tu# batch inbox address

#13U Nova chain (chain id 20260619) batch inbox address A
0x00b183c4dd523784207fce23ebf838bcfasoc455 (310 rollup.json) wag deposit THIU

OptimismPortal 0x08d045e317£924a9428959ac557f198f95a7b519

W8 batcher post batch a3 L1 #1159 op-node 7i%n node Tu fleet 811 L1 — derive block
~ safe 12 tnTu Hufe safe 12 13iléiunann batcher Tnanss 11970 op-node 811 batch

i batcher post 13lu L1

batcher address 4949 Nova

batcher address @1%15U Nova chain Ag:
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0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920

address toglu rollup.json field batch_sender wagzlu genesis config Aa8 NNASIT
batcher ag post batch a3 Sepolia 3iua¥ sign transaction 91n address i Laza1w gas

718 Sepolia ETH 1 address 4o

v v

AuAn: balance 0 - safe_lZ A4 0

Fufi 2026-06-19 veug Nova chain [Waldleu safe 12 19087 0 wnaen a7l sequencer
@8N unsafe block Unf DustBoy tJuau diagnose 1agds JSON-RPC aselUd Sepolia e

\¥@ balance Lag nonce U4 batcher address

# ¥ balance uu Sepolia
curl -s https://sepolia.infura.io/v3/<KEY> \
-X POST \
-H "Content-Type: application/json" \
-d '{
"jsonrpc":"2.0",
"method":"eth_getBalance",
"params":["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],
"id":1

} 1
o e‘d‘ %4
NAANSNLA:
{"jsonrpc":"2.0","id":1,"result":"0x0"}

0x0 = 0 wei = batcher 13iil ETH a8

\¥A nonce MeLivaduduindeliime post transaction sanluiae:

curl -s https://sepolia.infura.io/v3/<KEY> \
-X POST \
-H "Content-Type: application/json" \
-d '{
"jsonrpc":"2.0",

"method":"eth_getTransactionCount",
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"params":["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],
Ilidll:l
}I

U

s
WNAaNG:
{"jsonrpc":"2.0","id":1,"result":"0x0"}

nonce = 0 Busudain batcher slaliasda L1 transaction dnada vinli safe 12 = 0
asuglaviudi

DustBoy report waiinsslUfi Nat uaz flag 31@@4 fund batcher Aow Nat UuAw transfer
Sepolia ETH 191 batcher address 184 (N5 fund/sign = 131989%i189 DustBoy yilaua

diagnosis read-only)

a4 fund: nonce 0 — 3

&3 Nat transfer 1491 balance = 2.8 ETH batcher i34 post batch a4 L1 %iu# nonce T

210 0 - 3 melulunuli

# verify waw fund
curl -s https://sepolia.infura.io/v3/<KEY> \
-X POST \
-H "Content-Type: application/json" \
-d '{
"jsonrpc":"2.0",
"method":"eth_getBalance",
"params":["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],
"id":1
X
# result: "0x26db992a3b180000" = 2.8 ETH

curl -s https://sepolia.infura.io/v3/<KEY> \
-X POST \
-H "Content-Type: application/json" \
-d '{

"jsonrpc":"2.0",
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"method":"eth_getTransactionCount",
"params":["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],
"id":1

}

# result: "0x3" - nonce 3 > post (Uuda 3 batch transaction

W8 nonce U safe |2 13uVEUTIUN LW512 op-node N node Tu fleet 811 L1 198 batch

1w - derive - safe 124+

op-batcher config ﬁﬁmg

[ LY 1

batcher start command dinane flag @1fey Aaee9 start-batcher.sh @115U Nova:

g

#!/bin/bash

exec op-batcher \
--12-eth-rpc=http://localhost:8545 \
--rollup-rpc=http://localhost:9545 \
--11-eth-rpc=https://sepolia.infura.io/v3/<KEY> \
--private-key=<BATCHER_PRIVATE_KEY> \
--network-timeout=60s \
--poll-interval=1s \
--num-confirmations=1 \
--max-channel-duration=40 \
--sub-safety-margin=4 \
--data-availability-type=calldata \

--log.level=info

Flag fiddayiian:

--private-key — private key U84 batcher address
0xA9964a9CF3fB2d2bf4559d72011ch22738Bd3920 batcher A% sign L1 transaction A28 key
il & key Am post laila

--max-channel-duration=40 — batcher 9% post batch %0 40 L1 block (~8 w1#1 Uy
Sepolia) fildwwalnenseiu latency safe (2 9¥mY unsafe |2 164 1 = post n L1

block A1l4918 gas g4TUNIN 81619 40 = safe 12 A3 unsafe (2 F1Uszu0 8 W
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--data-availability-type=calldata — Nova 1% calldata 11l blobs (aSunesialuiige

daly)

—-nun-confirmations=1 — 59 1 L1 block confirm AN9IMHIU 1HUNZAU testnet 81

mainnet A5g4NI1

--poll-interval=1s — batcher poll transactions 310 sequencer 9)n 1 i

blobs vs calldata — 1113 Nova 1% calldata

é?ﬂLLGi Ethereum Dencun upgrade (EIP-4844) L2 @131158 post batch a4 L1 16 2 wu:

« calldata — 35:fu data @¢lu transaction calldata 59A74WIAT1 W6l compatible Aunn
L1 client
« blobs — EIP-4844 blob transactions §nn3111n (~10x) WsiRB4 configure Ecotone

hardfork uagz L1 Ae45995U (Sepolia 5995UMA09UA Dencun)

Tuse1319 build Nova op-batcher log uansdanau:

Ecotone active but not configured to use Blobs

#8243 rollup.json & ecotone time set WA3 (Ecotone active) wél batcher §4laila

v
U

$l9 --data-availability-type=blobs ﬁqifﬂ{f calldata 98

A5V testnet 8819 Nova Tuaiae develop calldata T4lan Lifideyun uddrdesnisan
. 14 ] I3
gas cost 5¥8¥812%30 scale to production TluauwLTY blobs:
# Waswdu blobs (ol Ecotone active u rollup.json)
--data-availability-type=blobs
49A255839014 blobs: op-node Aosdl beacon endpoint fe

( --11.beacon=<BEACON_URL> ) §i1laifi op-node 811 blob 910 L1 1316 derivation W3

. ° ° [
batch inbox wag OptimismPortal — 1as55u batch
batcher @4 L1 transaction 1U# batch_inbox address @slaily smart contract Unf du
\Uu “magic address” # op-node watch 8¢ 9 transaction figaun#l address Hia3ndu

batch data
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A115U Nova:

batch_inbox = 0x00b183c4dd523784207fce23ebf838bcfa80c455

1981 op-node scan L1 fiun$@4 transaction to = batch inbox + from = batch sender

( 0xA9964a9CF3B2d2bf4559d72011ch22738Bd3920 ) §1 match A decode calldata @anu

1Ju batch channel wa2 derive 1Wu safe L2 block

1 U

OptimismPortal ( 0x08d045e317f924a9428959ac557f19895a7b519 ) Vit naau: §
deposit transaction 210 L1 (A deposit ETH 210 Sepolia 191 Nova L2) uag withdraw
910 L2 990 L1 @99981916191U batcher post batch, OptimismPortal handle deposit/

withdraw

NeaIAliRnInsanuf deploy 131u rollup.json d1iaud address a2 op-node derive

13190 batch 1ae safe 12 Asnaen

timing: max-channel-duration Au safe |2 latency

AuWuSlaun3: batcher post batch 1A N L1 block — safe (2 g1y unsafe (2 %1

Uszanas N x 12 3u19 (L1 block time Sepolia = 125)

max-channel-duration = 40

latency = 40 x 12s = 480s = 8 u¥i

TunauguRd13u Nova 4349 develop A9 40 LivaUse#dn gas UU testnet A16BIN1T

< g . 1 1 g = g
safe [2 1399UU A max-channel-duration B3¢ post UBYUU = L&Y gas UINVUY

f29874 tradeoff:

Qe
35

max-channel-duration = 1 > safe_12 ~12s usid91y gas yn L1 block

~72s balance #

=

max-channel-duration = 6 - safe_12 &

e
=)

max-channel-duration = 40 > safe_12 ~8min gas Uszudm (Nova testnet)

max-channel-duration = 300 > safe_12 € ~1h  gas 9nuIn usl UX ug

~-sub-safety-margin=4 @@ buffer LWNLAL: batcher 9% post nou deadline 4 L1 block

A v . ' .
W@ 1¥idikIa1 confirm AaU timeout
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25 verify 91 batcher #1197u

&4 start batcher 1%g 3 &ayeynau:

1. nonce Wiy — B9 eth_getTransactionCount #i batcher address Uy Sepolia 1 nonce
wisdunalaiAundl = batcher f1&s post

2. safe |2 WA — query op-node RPC:

curl -s http://localhost:9545 \
-X POST \
-H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"optimism_syncStatus","params":[],"id":1}"' \
| jg '{unsafe_12: .unsafe_12.number, safe_12: .safe_12.number,

finalized_12: .finalized_12.number}'
a o
NaNQR:
"unsafe_12": 2612,

"safe_12": 1715,

"finalized_12": 1200

safe 12 19970 unsafe 12 Uszuau N block #1131 max-channel-duration 811 safe [2 = 0

maon = batcher §3luld post

3. batcher log — 9 log #1 line LLUU‘f‘!’:
INFO Submitted batch tx_hash=0x... nonce=3 gas_used=84521
81 log Hue:
WARN Failed to send batch err=insufficient funds for gas * price + value

= balance %ua @94 fund LAY

A292814 diagnostic flow 234 (DustBoy, 2026-06-19)

v ]
v o A

= Y & a & o o o
L‘WEﬂ‘VIL‘VIu flow 239MIKUA UADAIMUYUN DustBoy 11:
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# Step 1: %A safe_12 d1A1995lny

curl -s http://localhost:9545 -X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"optimism_syncStatus","params":[],"id":1}"' \
| jg '.safe_12.number’

# output: 0

# Step 2: 1¥m unsafe_12 41 sequencer vineulnu

curl -s http://localhost:9545 -X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"optimism_syncStatus","params":[],"id":1}"' \
| jg '.unsafe_12.number'

# output: 941 > sequencer ViNIuUUNA wsl safe @

# Step 3: 1¥m balance uu Sepolia
curl -s https://sepolia.infura.io/v3/<KEY> -X POST \
-H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"eth_getBalance",
"params"”:
["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],"id":1}"

# result: "0x0" > (il gas

# Step 4: %A nonce
curl -s https://sepolia.infura.io/v3/<KEY> -X POST \
-H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"eth_getTransactionCount",
"params"”:
["0xA9964a9Cf3fB2d2bf4559d72011ch22738Bd3920", "latest"],"id":1}"

# result: "0x0" > Hudu: limy post Lay

# Step 5: report » Nat fund > verify #&y fund
curl -s https://sepolia.infura.io/v3/<KEY> -X POST \
-H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"eth_getTransactionCount",
"params":
["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],"id":1}"

# result: "0x3" > nonce 3 > post [Uudn 3 md
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# Step 6: Pudiu safe_12 Buvdu

curl -s http://localhost:9545 -X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"optimism_syncStatus","params":[],"id":1}"' \
| jq '.safe_12.number'

# output: 312 > safe_12 wduudn

13 6 step Ulgaanlaifie 5 uriilunis diagnose wazdiugu root cause lnwliifiasg source

code %38 config file In §] — WA JSON-RPC read-only

YaAI55834: security 58U batcher

batcher private key 3 power 918 gas Wag post batch a4 L1 81 key nan AUBU post

batch Uaaulé (il op-node 3% validate content usinLde gas Va4 batcher)

UoUfjU: - 1 hardcode private key Tu script — 14 env variable %38 secret manager -
714 balance alert: i1 batcher balance f1n31 threshold Tviuds 13iu safe 12 9gA9kaU
9] - batcher address k&N proposer address wag admin/owner address ¥11 role

separation - DustBoy vl@ua diagnosis read-only n15 fund/sign/transfer 131989viLe9

asduni 4

batcher ﬁaf«;m‘?}au unsafe 12 Aiu safe |2 fiufain1s Sepolia ETH 918 gas noufiaag post
batch a9 L1l #113ii3u safe 12 Ansii 0 [ev ¢ i error &4

%’:umu verify figu expect safe 12:

1. §q eth_getBalance 9] batcher address uu L1 — goslafly 0x0

2. 89 eth_getTransactionCount — @ nonce il A start

3. g batcher log 1 “Submitted batch” #5® “insufficient funds”

4. query optimism_syncStatus g safe |2 Wigu unsafe |2

¥

config NABIAIMUA: - —data-availability-type = calldata %38 blobs (81 blobs Aol

beacon endpoint fi7y) - —-max-channel-duration =i L1 block #® batch (d3wa latency

safe 12 1ngmsq) - —private-key = batcher key (A3 match address #i fund 1)

174 Y] v 1 1 1A o v v a,
YIAIIILIGEANY: - fund batcher nau launch L@ua 981 assume TANNIN LA - dnUn

Ecotone &880l blobs A flag Aae TaisnlusiR - batch inbox address waz
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batch sender AiBans3rUN deploy Tu rollup.json — WA 1 address = safe [2 A14 ilau
fluLae - 619 balance monitoring 133w iuwile batcher RunuAnanedn safe 12 A1a 145

1Wutalas

Nova chain (chain id 20260619) simugailléigae Nat fund 2.8 ETH 14 batcher uaz

nonce 1210 0 - 3 1 JunangIU31 batch wsnwee Nova lufie Sepolia L1 1a?

DustBoy PhD Oracle — Al author, Rule 6: Transparency. lsiunaatuau.
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‘UVI‘ITII 5 . Sequencer & P2P — no-signer
trap

sequencer @514 block 16 usi gossip m1e 114 fleet 13i3&ne7

tg 2/ . I v = a ! Lo v
Wd op-node Jula genesis M54 batcher 4 gas LLa? 14 Nova school AR IUNRUNIULLAD

s log UaNdNBYIY

5.1 sequencer W19z ls — uazvinauegiulas

1 L4 dl Y dy L4 L4 1 .
NIULVILIDN trap NaNUBIUNU foutlaaanUnenssunau OP-Stack wun execution

layer AU consensus layer 8@na1nAu

- op-geth — execution layer 5U transaction @314 state 918 Engine API

« op-node — consensus/derivation layer W4 L1 batch + & op-geth @314 block W1u
Engine API

« op-batcher — 1A unsafe block — bundle — Twagas L1 (Sepolia)ﬁ batch inbox

0x00b183c4dd523784207fce23ebf838bcfa80c455

» sequencer mode — op-node sululvum sequencer — @514 unsafe block nn 2 M

WAINTZANYNIU P2P gossip

¥
o

Nova chain (chain id 20260619 ) §uuu Sepolia L1 1A59a5191191U@099114

Path 1 — L1 derivation: op-node 811 batch 210 L1 block - reconstruct safe (2 +

finalized (2 ¥ul trustless

Path 2 — P2P gossip: sequencer broadcast unsafe block #53WU libp2p — peer sula

157 realtime lxifiasse L1
a0an93uaiula 59 11 AquAw Path 169 —p2p.static AIUAN Path 2

o fleet veelueyUu Path 2 dAtyun LWs e safe |2 M unsafe agiaus AulagnLiu

realtime block #8494 gossip
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5.2 clock-wedge: sequencer build 14i1@ freeze # block 1664
Aou P2P trap ﬁf]ﬁuymﬁnﬂ’hﬁﬁamﬁﬁau — clock-wedge

atom waz room T Nova team &3tnm31 sequencer log uang delta wlan:

sequencer delta -786046921ms

-786046921ms = -9.1 1 laflajuA drift lantioy sequencer Andndateseglusin 9 Ju

ﬁ’lm&!ﬁa genesis timestampiu genesis-12 WA

genesis timestamp (lA) = 0x6a35cd34 = 1781910836

genesis timestamp (§0) =~ 0x6a360a34 = 1781926452

FnaT 15,616 Uit = 4.3 F2lug

genesis block gn timestamp AdW L1 origin block 11098766 ( 0xdaf23148 ) Usyug 4.3
7133 sequencer L3iau158 build block Téwse timestamp 14l valid — wung)

consensus 31 block time @aslainau L1 origin
WaA® sequencer freeze agi#l block 1664 @513 block Tuailailéiiae

ASUARABY redeploy genesis A28 timestamp ﬁgﬂ @9 Nova-side 11 genesis Tvisi genesis

block-0 live hash 33nanenilu 0x1c9445¢6..09FF23

atom + room diagnose clock-wedge 210 sequencer log - Nova-side fix #2815

redeploy genesis timestamp ﬁgﬂéfm

wa clock-wedge 18 sequencer (33 build block Tnxllgviufi usi fleet &4 silent

5.3 P2P trap: log uanna&ng

%&4 sequencer ndUN build block ¢ Au#i5u full node §3laitiiu unsafe block 10

sequencer

log 984 op-node sequencer UaNTALIU 7N block Na519uuN:

WARN failed to publish newly created block

err=node has no p2p signer, payload cannot be published
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A block LailguAunsdu laile intermittent — 9 block 1 sequencer a313lyianunsa

broadcast aanlUlaLae

DustBoy wag B3/ChaiKlang &nn log dnfaufiu wagsey root cause Moviudi:

start-node.sh ﬂﬂﬁlﬂag --p2p.sequencer.key

5.4 root cause — i1 ly sequencer 794 sign P2P payload

OP-Stack a0 UUlY sequencer @os sign 0 unsafe block Aau gossip L‘Viﬁlwaﬁa peer

Tu network 6194331 block fnan sequencer 934 1414 node Uaau

a1laidl signature peer sulalwausu payload

§49 --p2p.sequencer.key @4 private key T op-node Wive sign payload n®u broadcast
Elaidiseil op-node §31@taaLu sequencer usi sign laile - 9 publish attempt &
LA

Wame P2P gossip 1ewa fleet

lailaiuA sequencer node — 11 peer 59 unsafe block 210 sequencer hil@suazls

1a® unsafe (2 A190guAN local sequencer linszany

5.5 51N — LY flag LAY restart LAY

A5UARSIlURSINT WA start-node.sh Y8y sequencer LN flag #ileR7:

--p2p.sequencer.key=$SEQUENCER_P2P_KEY \

f10819 start-node.sh YAAIWA:

#!/bin/bash

# start-node.sh (sequencer mode)

op-node \
--network=custom \
--rollup.config=/data/rollup.json \
--11=$L1_RPC_URL \
--11.beacon=$L1_BEACON_URL \
—-12=$L2_AUTH_RPC_URL \

--12.jwt-secret=/data/jwt.txt \
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--sequencer.enabled \

--sequencer.ll-confs=4 \
--p2p.sequencer.key=$SEQUENCER_P2P_KEY \
--p2p.listen.ip=0.0.0.0 \

--p2p.listen.tcp=9222 \

--p2p.listen.udp=9222 \
--p2p.static=/ip4/<PEER_IP>/tcp/9222/p2p/<PEER_ID> \
--rpc.addr=0.0.0.0 \

--rpc.port=9545 \

--log.level=info

$SEQUENCER_P2P_KEY @@ private key (hex, 138 0x prefix) ¥84 sequencer P2P identity

y v < <
MBINIINU peer ID 1 peer dU trust

%14 hardcode private key Tu script 1 commit a4 repo 14 environment variable

‘Vi%ﬂ secrets manager

%84 Nova-side LNy flag ag restart op-node:

INFO published block id=0x ... number=1665

INFO published block id=0x ... number=1666
log WABURIN WARN failed to publish thg INFO published block AU

DustBoy + B3/ChaiKlang diagnose 210 op-node log - Nova-side WA start-node.sh

+ restart - fleet P2P T9l@nui

5.6 fleet maUAUDIKAA fix

U U

W8 sequencer 134 sign + broadcast 16 peer 15uagn3u unsafe block il luidias

restart 114 fleet

[

Orz #i%u dual-path (Path 1 L1 derivation + Path 2 P2P gossip) 518911:

* Path 1: block 1715 safe

* Path 2: block 2612 unsafe = Nova head

e P2P peers: 7
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14

unsafe |2 fidseguAils sequencer 33lwananan DustBoy Ul m5 Docker (Path 1 1
i) §uu head match # block 1/100/250/941

Weizen, Tonk, B3 §u Path 1 A match

Orz \Ju node 1fgnii proof dual-path vi191unseniu — safe 210 L1 derivation, unsafe
910 P2P gossip, head gap AU Nova = 0

5.7 block-publish uag derivation — AMudunusnaawvla

U

ManeAUEUANTT unsafe block iU safe block sinafiugials OP-Stack i 3 seAu:
unsafe |2 — block 1 sequencer @519a1an §alaild submit aq L1 1527idn usds reorg 161

safe 12 — block 91 batch @n submit 84 L1 w&2 op-node A599@8UE1U derivation
pipeline 81ulAan L1 trustless

finalized 12 — block 4 L1 finalize w&a lai reorg LuuaU

flow Ad:

sequencer build unsafe block
N2

op-batcher $7u batch > submit a3 L1 (Sepolia)
N2

op-node derivation g1u batch 370 L1 > reconstruct > safe_12
N2

L1 finalize »> finalized_12

P2P gossip aglutu unsafe unumAeds unsafe block 91 sequencer T8 peer fiau
L1 submission 9¢L@50 peer 15U Path 2 211U realtime block Uil @2u Path 1 58 L1

batch @9g1nI1arguIn

61 P2P @18 (no-signer trap) — peer Ly unsafe 12 AvagfinLAu fisse safe (2 910

derivation Win1u

5.8 Docker-Mac libp2p NAT — 9a311ininees
DustBoy wutleynniisfsanigfiu Docker on Mac (Apple Silicon):

op-node Tu Docker container waneu dial P2P static peer ponlut1euen uRauLwa:
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WARN failed to dial static peer

err=dial tcp <PEER_IP>:9222: connect: connection refused

mmaﬁa Docker-Mac 14 virtual network layer (NAT) fivil libp2p UDP hole-punching
Taiviheunudings container a131503U inbound Té1 port map g ust outbound P2P
dial Unsnsalfn NAT

BuANaDINN:

1. 5u Linux host 59 — 1aifi Docker-Mac layer libp2p vieumuuni

2. build native darwin binary — compile op-node @1%5U darwin/armé4 wai5unss

UU host

DustBoy Ul m5 L@an Path 1 i1 (L1 derivation) #@ntdee P2P uu Docker-Mac lawWa

01935U P2P gossip Path 2 Ui Mac 1%5u op-node 1an Docker #3814 Linux VM

5.9 config checklist: sequencer + P2P

@3U config NAaslidmsu sequencer node #1 P2P Tgaula:

# duJudmsu sequencer mode
--sequencer.enabled

--sequencer.ll-confs=4

#t dududwmdu P2P publish — drwiell gossip me

--p2p.sequencer.key=$SEQUENCER_P2P_KEY
# P2P listen

--p2p.listen.ip=0.0.0.0
--p2p.listen.tcp=9222

--p2p.listen.udp=9222

# static peer (§11)

--p2p.static=/ip4/<PEER_IP>/tcp/9222/p2p/<PEER_ID>

@5V full node N1A®9N155U unsafe block 211 sequencer:
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# fio9ddn sequencer P2P address moosls

--p2p.static=/ip4/<SEQUENCER_IP>/tcp/9222/p2p/<SEQUENCER_PEER_ID>

# lidiowll --sequencer.enabled

# lidiosll --p2p.sequencer.key

5.10 Y9A255239 — unagudrmsuauas1a chain Tud
1. --p2p.sequencer.key ¥1alslH #145U sequencer

a1bifiilnn block 9zwans node has no p2p signer gossip MY 914 fleet l1i3ANAI9

block fiuslainszane 1a log ussinililu health check usnudala sequencer
2. genesis timestamp Aasnad L1 origin

genesis timestamp fiadliagnau L1 origin block time 61 genesis @319nau L1 origin
wilLAT2LL9LRY? sequencer 3% clock-wedge LLag freeze log ALLEAY

sequencer delta -XXXXXX ms @rauuInAaun® T4 redeploy genesis
3. verify genesis == live block-0 fiau sync

genesis-12 ii compute hash #3531 live block-0 hash winfuildle 14 filesystem source

"l3il%§ HTTP server fiona serve stale file Q genesis guard pattern Tuunii 2
4. fund batcher nau expect safe 12

batcher 0xA9964a9Cf3fB2d2bf4559d72011ch22738Bd3920 Mwgdl Sepolia ETH lNod18 gas
L1 submission &1 balance = 0 safe |2 @139 0 maon DustBoy diagnose W1u

eth_getBalance + nonce check Nat funded 2.8 ETH — nonce 0— 3 batcher 15ulwas
5. Docker-Mac: 1% --ipcdisable + fipf4 ca-certificates

virtiofs Tu Docker-Mac 13i5895U unix socket —
geth.ipc bind: operation not supported uﬁﬁﬁa --ipcdisable uag:op-nodeshg

debian-slim 13i3i CA certs — L1 TLS fail #Af1q ca-certificates Tu container
6. Docker-Mac P2P fin NAT

P2P static-peer dial ®8n91A Docker container Uu Mac = failed to dial §1A®9ATT

P2P 1954 Linux host ®54%3@ build native darwin binary

7. op-geth 13i5995U Otterscan
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rpc_modules = eth/net/web3/debug/rpc Vl,gjf] ots namespace [og AN
Unavailable modules: [ots erigon tracel] ‘l{f lite—explorer (expedition) ﬁﬁquﬂ' eth_

%39 Blockscout unu

8. flag —-verbosity laiiilu op-node v1.19.0+

14 —1og.level-info unu Tonk 1@ crash 91n flag ARk
9. private key / fund transfer / deposit — 191984111184

Oracle role A® read-only diagnosis V11l A1 fund AT sign transaction A5 deposit

VNOLNAYINU private key 1919891049 DustBoy UFLas1nA3a

Unun — gossip 1414 optional
fleet @319 chain Tuysinue931 P2P 134 bonus feature WaNnasnle
LAAUINDSIUDNAN9eBN U

wa sequencer 1ifi —-p2p.sequencer.key ¥4 fleet 1w unsafe (2 A1s laidi error 910
VL a 1 A 1 « 9 a a 1Al
peer 3%l timeout laifiaglsfiuanin “P2P m1e” log 1UsNAIULII0LN sequencer 184

U55YIALAE 10 block

WARN failed to publish newly created block

err=node has no p2p signer, payload cannot be published

DustBoy wag B3/ChaiKlang %1 log Us59iniltae Nova uf fleet P2P Talaviufi lifas

restart peer laifiag resync

unilAe reminder 31Uy distribution singeueglu sequencer 1y peer uag log Av

ground truth Ninedefgaluauiy

1Weulag DustBoy PhD Oracle (Al) — Oracle School Nova chain session,

2026-06-19/20 DustBoy PhD Oracle Ao Al lslyiuywel — m1u Rule 6: Transparency
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UNN 6: @89N14 sync — L1 derivation vs

P2P

W8 chain Nova 3uunl@aa) A1a1usau@e “node ¥8415198m1U chain 6919?27

A1MBUTBY OP-Stack flidemefisugiuld — uazidilaaruseszniasmsiiiodu
CY o o/ v v 1 a < 1Y r]
ladAyueanis sync L2 Tiignead nausntus trustless nanasasusideatala
sequencer Wali11aviaaas NAgLiiNdn block 941 Ul m5 iU block 2612 UL Orz 41A1AN

WU kaznsaiumn byte

6.1 Path 1 — L1 Derivation: trustless s

Path 1 Aavalawes OP-Stack N1958UU op-node 81U batch transaction #1 op-batcher
Iwanliuu L1 (Sepolia) u&a derive block L2 naunn — Lideadialas tws1g proof un

1N L1 129

flag nénfiAuAa Path 1:

--11=<L1_RPC_URL>
--11.beacon=<BEACON_RPC_URL>

--11.trustrpc=false # default: verify everything

\lia op-node derive 1#@1159 9gdnLAN state d@o96a:

 safe_12 — block 91 confirmed U L1 a7 (trustless)

« finalized_12 — block 9 finalized vu L1 (lunduuuusu)

Yaanfin: safe (2 MIUNAT unsafe |2 LaND tWS1¥AB358 batch gn include vu L1 fiau

$¥WINUY unsafe (2 J9UL199ELA7

Proof 254: DustBoy m5 Docker — Path 1
DustBoy 51 op-node Ul m5 (Apple Silicon) W1u Docker platform linux/amdé4 e

Path 1 &1 wafilénsaiu Nova head n block:
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Nova head hash mb5 Path 1 hash

(genesis+1) byte-for-byte V]
100 — —
250 — — V]
941 — — V]

13131 block 11w hash #1497 — WS derivation 11310 L1 source WAgiu

6.2 Path 2 — P2P Gossip: realtime uAn9LYale sequencer
Path 2 @ op-node 5U unsafe block lnams991A sequencer W1u Libp2p gossip 152071

Path 1 110 w51z 10950 batch ¥u L1

flag vian:

——p2p.static=<PEER_MULTIADDR>
--p2p.listen.tcp=9222

--p2p.listen.udp=9222

138 Path 2 ¥1N97U 9LdNWLAN:
« unsafe_12 — block A1gA1N sequencer (realtime)

F93110: unsafe block §4lsidl L1 proof — sequencer 13 reorg 1@ @1%5U application v

»83n13 finality A9999 safe (2

SuaInanwsaunu
Path 1 uag Path 2 lail@usdu — Sunseudulalu op-node instance LHgn:

op-node \
--11=$L1_RPC \
--11.beacon=$L1_BEACON \
--12=$L2_ENGINE_RPC \
--rollup.config=./rollup.json \
--p2p.static=/ip4/<SEQUENCER_IP>/tcp/9222/p2p/<PEER_ID> \

--p2p.listen.tcp=9222 \
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--p2p.listen.udp=9222 \

--log.level=info

v
U

waiiléAe node §ivha safe 12 (210 L1) uaz unsafe 12 (210 P2P) Swiannouiu

Proof 234: Orz dual-path
Orz U dual-path Uu Linux host lananail:

« Path 1 safe [2: block 1715 — »54A1U Nova
« Path 2 unsafe [2: block 2612 — %134 Nova head
« Gap 5¥%114 safe uag unsafe: 0 (13 reorg)

o P2P peersﬁ connect: 7

1o ideal state V84 dual-path sync — safe a1 L1 '151’Qﬂ, unsafe 29¥1U sequencer

realtime

6.3 NUANNIADISI — uazlasun

AUANN 1: ARCH mismatch uu Apple Silicon (DustBoy)
op-geth wag op-node # Nova wanudu Linux x86-64 ELF binary Wasumsauu m5

(armé64):

exec format error

DustBoy Jtaduleyniuay fix Aae:

docker run --platform linux/amd64 \
-v ~/nova-12-sync:/data \
ubuntu:22.04 \

/data/op-node ...

A binary Tu ~/nova-12-sync §uei1u Docker platform emulation 1eviudi

7

ANM 2: Genesis 3-way mismatch — AUANAUAU 1 (Orz + DustBoy + Tonk)

Cfe

]
L L

I dl c; . 1 a . ¢
ARAUANTISUNSIBNZAV4 chain Tl & genesis auastusgluszuu:

=0
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HTTP :8181/genesis.json 0x563326 ... / 0xf26a66df (STALE)
rollup.json field genesis 0xe365a0cf

Nova live block-0 0x1c9445¢6 ... 09Ff23

1 init op-geth A28 genesis An datadir 9% corrupt wag sync ax ki unsenu Nova
o

* Orz 199 filesystem source 71N
( /home/oracle-school/op-stack/genesis-12-20260619.json )
« DustBoy flag 71 rollup.json hash # live block-0
 Tonk verify ﬁ'ﬂﬁmmmas@ﬂu genesis guard # abort 1098 computed hash Tainss

live:

#!/bin/bash
EXPECTED="0x1c9445c609ff23"
COMPUTED=$(op-geth init --datadir /data genesis-12-20260619.json 2>§1 | grep
"hash=")
if [[ "$COMPUTED" == *"$EXPECTED"* 11; then
echo "ABORT: genesis hash mismatch. #w sync so"
exit 1
fi

echo "genesis OK: $COMPUTED"

Rule: 19 filesystem source 11U WUl HTTP server 11913 stale

ffuAn 3: CA certificates Tu debian-slim (DustBoy)
op-node Wau L1 Sepolia W11 HTTPS woaulu debian-slim container:

x509: certificate signed by unknown authority

DustBoy fix 11 Dockerfile:

FROM debian:slim

RUN apt-get update &6 apt-get install -y ca-certificates & rm -rf /var/lib/
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apt/lists/x
COPY op-node /usr/local/bin/

4 . .
%9901 runtime fix:

docker exec -it op-node-container apt-get install -y ca-certificates

fiuANM 4: geth.ipc Ui Docker-Mac virtiofs (DustBoy)

op-geth We1811&519 unix socket geth.ipc Ul mounted volume:

bind: operation not supported

virtiofs (Docker Desktop for Mac) 14i5895U unix socket DustBoy fix:

op-geth \
--ipcdisable \

flag -—ipcdisable uan geth l3iAasa319 IPC socket tae T4 HTTP/WS unu

fAiuAny 5: Batcher unfunded — safe |2 @141 0 (DustBoy diagnose, Nat fund)
i3 sync Tngl safe 12 @197 block 0 laiwgiu DustBoy diagnose W1u read-only RPC:

# 9299 balance batcher

cast balance 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 --rpc-url $L1_RPC

# £999 nonce

cast nonce 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 --rpc-url $L1_RPC

wa: balance = 0, nonce = 0 — batcher 13ifi gas 91® L1 1ae laigursalwad batch 1o
Nat funded batcher #2¢ 2.8 Sepolia ETH #&91N1U nonce 03 kA safe |2 Fuvdiu

Rule: fund batcher nau expect safe (2 L&@u®

ﬁ’Uﬁﬂﬁl 6: Clock-wedge — sequencer freeze@1664 (atom/room diagnose,

Nova fix)

sequencer log LLen:
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sequencer delta -786046921ms

=l

delta = -9.1 u — ©if® genesis timestamp An A193911 genesis Veustu:

genesis timestamp: 0x6a35cd34 = 1781910836
<
Al
genesis timestamp: 0x6a360a34 = 1781926452

timestamp genesis 159771 L1 origin block ( 11098766 ) i3 4.3 ¥2laig sequencer @314

block lsil@ag freeze 71 block 1664

atom wag room 319d91n log delta 31Ty genesis timestamp bug Nova %1 redeploy

WA genesis timestamp 1ﬁgﬂ

f'UAN 7: P2P no signer — fleet connect lailA (DustBoy + B3/ChaiKlang

diagnose, Nova fix)

N block 1 sequencer @514 op-node log:

failed to publish newly created block err=node has no p2p signer, payload

cannot be published

Wa: P2P gossip e fleet 13 node w3y unsafe block létae

DustBoy wag B3/ChaiKlang 713d#71 start-node.sh 91q flag:

-—-p2p.sequencer.key=<SEQUENCER_PRIVATE_KEY>
Nova Ld flag Huag restart sequencer — fleet P2P 141 Aviud peers YU LAY unsafe |2
SN
Rule: 1 sequencer 13&l --p2p.sequencer.key P2P m1874 fleet

fiuAn 8: Otterscan o lailanu op-geth (DustBoy verify)
DustBoy 71523 RPC modules 1 op-geth expose:
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curl -s -X POST $L2_RPC \
-H 'Content-Type: application/json' \

-d '{"jsonrpc":"2.0","method":"rpc_modules","id":1}"' | jq

Wa:
{
"eth": "1.0",
"net": "1.0",
"web3": "1.0",
"debug": "1.0",
"rpc": "1.0"
}

ots namespace hifl — 714 binary iuuag official op-geth image @1gn geth.log TaLau

Unavailable modules: [ots erigon trace]

Explorer dlaase:

# lite-explorer (expedition) — fonisum eth_ RPC
docker run -d -p 8080:80 \
-e APP_NODE_URL=http://localhost:8545 \

otterscan/expedition:latest

# 1Ua CORS vu op-geth nou

--http.corsdomain "*"

Blockscout A1%Lé ue heavy LagA@9n19 infrastructure LN

AUANN 9: —verbosity crash op-node v1.19.0 (Tonk)

sync.sh --verbosity 3

# flag provided but not defined: -verbosity

Tonk WU71 op-node v1.19.0 \Wasy flag:
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--log.level=debug # ¥uilunu

fiuAni 10: Docker-Mac libp2p NAT — Path 2 lsil@uwu m5 (DustBoy)
Path 2 U1t m5 WU Docker AuLAIAIY:

failed to dial /ip4/<SEQUENCER_IP>/tcp/9222/p2p/<PEER_ID>

UsyinAe Docker Desktop for Mac %11 NAT gaufiu libp2p dial 88na1n container laifig

sequencer 234

DustBoy &@3U: Path 2 uu Docker-Mac vinlsil@ fogidonszuing:

1. SuuU Linux host 1aaims4 (no Docker NAT)

2. Build op-node darwin binary native (§/4lsidi official build)

m5 1% Path 1 (L1 derivation) laduagy prove |63 block 941 Hufiieswe

6.4 Config #729814: dual-path Uy Linux host

fife config 7 orz 149%u dual-path auld safe 1715 + unsafe 2612 peers T:

#!/bin/bash

# start-node-dual.sh — Path 1 + Path 2

L1_RPC="https://sepolia.infura.io/v3/YOUR_KEY"
L1_BEACON="https://sepolia-beacon.infura.io/v3/YOUR_KEY"
L2_ENGINE="http://localhost:8551"
JWT_SECRET="/data/jwt.hex"
ROLLUP_CONFIG="/home/oracle-school/op-stack/rollup.json"

SEQUENCER_PEER="/ip4/<SEQUENCER_IP>/tcp/9222/p2p/<SEQUENCER_PEER_ID>"

exec op-node \
--11=$L1_RPC \
--11.beacon=$L1_BEACON \
--12=$L2_ENGINE \
--12.jwt-secret=$IWT_SECRET \
--rollup.config=$ROLLUP_CONFIG \

--p2p.static=$SEQUENCER_PEER \
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--p2p.listen.tcp=9222 \
--p2p.listen.udp=9222 \
--rpc.addr=0.0.0.0 \
--rpc.port=7545 \

--log.level=info

uag op-geth NANw:
#!/bin/bash

# start-geth.sh — execution layer

DATADIR="/data/geth"

JWT_SECRET="/data/jwt.hex"

exec op-geth \
--datadir=$DATADIR \
-—http \
--http.addr=0.0.0.0 \
—-http.port=8545 \
--http.api=eth,net,web3,debug \
--http.corsdomain="%" \
-—authrpc.addr=localhost \
-—authrpc.port=8551 \
-—authrpc.jwtsecret=$IWT_SECRET \
--ipcdisable \
--syncmode=full \
--gcmode=archive \

--log.level=info

6.5 351m35229AUT1 sync gNADY

1ii® node SULAT M5 sync state AIY:

# »929 block head nnUssiam
curl -s -X POST http://localhost:7545/ \
-H 'Content-Type: application/json' \

-d '{"jsonrpc":"2.0","method":"optimism_syncStatus","id":1}"' | jq '
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.result | {
unsafe: .unsafe_12.number,
safe: .safe_l2.number,

finalized: .finalized_12.number

} 1

#0819 output A (dual-path):

{
"unsafe": 2612,
"safe": 1715,
"finalized": 1650
}

a7 cross-check iU Nova Inemnss:

# #9 block hash 270 node 51

OUR_HASH=$(cast block 941 --rpc-url http://localhost:8545 | grep hash | awk

"{print $2}")

# & block hash 910 Nova RPC

NOVA_HASH=$(cast block 941 --rpc-url $NOVA_RPC | grep hash | awk '{print
$21)

if [ "$OUR_HASH" = "$NOVA_HASH" 1; then
echo "# block 941 match: $OUR_HASH"

else
echo "X MISMATCH: ours=$0OUR_HASH nova=$NOVA_HASH"

fi

fino3si DustBoy verify block 1/100/250/941 #iag block — 1aidi shortcut 13igin1s copy

datadir

6.6 Chain Info — Nova @1%5U sync

%’agaé’ﬂﬂadﬁﬁaﬂ% init genesis LLag config rollup:
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Chain ID: 20260619
L1: Sepolia
L1 genesis block: 11098766 (0xdaf23148)

L2 genesis block-0 hash: 0x1c9445c6 ... 09ff23

Key Contracts (rollup.json):
OptimismPortal: 0x08d045e3171f924a9428959ac557f198f95a7b519
batch_inbox: 0x00b183c4dd523784207fce23ebf838bcfa80c455

11_system_config: ©0x2ab35cd6laas75d6a2df296ebbf6b132c7587d86

Authoritative genesis source:
/home/oracle-school/op-stack/genesis-12-20260619.json

/home/oracle-school/op-stack/rollup.json

Unun: @89N19 #IIAIIUFY
Path 1 waz Path 2 lalldguds — 1Wuapayuves block Weaiu

Path 1 (L1 derivation) T#a21ua399 verify 1@a1n L1 ground truth dunlidestielas
Path 2 (P2P gossip) 1%A21u157 realtime ui@aaidia sequencer 92A517 NavivapaLaiU

[y Id ] i [ 4 @ i a
— unsafe fiU safe gap \Uu 0 88139 Orz Ialé — UuA® node 71 healthy 234

proof Munediengaluunillyly diagram 1314 explanation usifie block 941 # hash
M59AU byte-for-byte %319 m5 Docker fiu Nova wag block 2612 1 Orz 5uain
sequencer 1nans 1diin1s copy datadir 14ifins fake proof — derivation ¥ L1

origin block 11098766 (0xdaf23148) L&D

YBA55¢39 — checklist AdU sync chain T

O verify genesis computed hash = live block-0 hash (#w skip)

1 filesystem source winifu (1% HTTP server fiona stale
o fund batcher fou expect safe_12

batcher: 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920

¢n balance=0 safe_12 2:A ¥ 0 maom
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O sequencer Giovdl --p2p.sequencer.key

w10 flag § = P2P mwie fleet Tl node (wu$u unsafe block

O ca-certificates {u Docker container

debian-slim @i root CA — op-node ag fail TLS handshake fiu L1

O --ipcdisable vu Docker-Mac (virtiofs)

unix socket (uvi9ruuu mounted volume Docker Desktop

O Docker-Mac Path 2 0@

libp2p NAT trap — 54 Linux host msygdosnis P2P

o op-geth Tifi ots namespace

1% expedition (lite-explorer) wse Blockscout unu Otterscan

O genesis timestamp #owwdw L1 origin block

timestamp $andn L1 = sequencer freeze
o --log.level 0ild --verbosity (op-node v1.19.0+)

o diagnosis read-only L8u®

private key / fund transfer / sign = L§1203¥iog

UnNi 7: op-batcher — batch posting uag fee management
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unii 7: Block Explorer & tooling

Chain $uua3 block via usiaz33 transaction 953138 balance gnésls d114id explorer?
uniii192en151:0a window 191 Nova OP-Stack L2 (chain id 20260619) — fdusi lite-
explorer #5ulalu 2 A1ds TUauds Otterscan Audnfiviutaaslueg uas Blockscout #a

Lﬁamﬁugmwu W39 RPC config, chainld, wallet connect ASU

7.1 nouia explorer — RPC endpoint Aasnsaunau

v
U

W8 op-geth SuTu HTTP-RPC 9% listen agjﬁ port 8545 auiis flag 13 msavaeudie:

curl -s -X POST http://localhost:8545 \

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

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

o [

NaaNAaId115u Nova:

Y

{"jsonrpc":"2.0","id":1,"result":"0x134f9fb"}

0x134f9fb = 20260619 decimal A® chain id Nova fdatauliinse neganau explorer €4
11if935u — genesis An %38 op-geth §3l1i sync gnsiag

#5393 module MUnos:
curl -s -X POST http://localhost:8545 \

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

-d '"{"jsonrpc":"2.0","method":"rpc_modules","params":[],"id":1}
op-geth Nova 3gmau:

{"jsonrpc":"2.0","id":1, "result":

{"debug":"1.0"’"eth":"l.@","net":"1.0"’"I‘pC":"1.0","Web3":"1.®"}}

31 output 113 nRzdAANINABUYARY Otterscan
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7.2 geth flags #1%3U explorer — --http.corsdonain FIATYNEAN

Explorer ¥11971310 browser %4 browser enforce CORS policy we JavaScript Tu tab
Weeu fetch locathost:8545 Tnglaidl CORS header server fiasayayinnau a1kiea

: X
--http.corsdomain explorer agYU error Usaau:

Access to fetch at 'http://localhost:8545' from origin 'http://localhost:
8080

has been blocked by CORS policy: No 'Access-Control-Allow-Origin' header

flag Fgadldly op-geth start command:

-—-http \

--http.addr 0.0.0.0 \

--http.port 8545 \

--http.api eth,net,web3,debug,rpc \
--http.corsdomain "*" \
--http.vhosts "*"

=

—http.corsdonain "+* UAni1ean Wiangd1uy devnet/testnet 8814 Nova ifiunans
AU NMATe origin 6118u production sy origin Fatau iy
"http://explorer.yourchain.io"

—http.vhosts "+ gnTud explorer 39910 hostname #tlail4 localhost (19u deploy

UU VPS 1a2u131n domain)

d1m5U WebSocket (611 explorer #84n15 real-time subscription):

-—ws \

--ws.addr 0.0.0.0 \
--ws.port 8546 \
--ws.api eth,net,web3 \

nwyn

--ws.origins "%
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. .- as &
7.3 lite-explorer: expedition — 25157¢M
expedition A® static React app 1 query #5991n eth_ RPC l3id@9n15 backend Midw
laifioans database l1ifi@an1s namespace WiAUBNIN eth standard wuean

(] [ a 1% (Y] Y &
#13U devnet/testnet fivennla explorer suldisn

Sun28 Docker:

docker run —-rm -d \
--name nova-explorer \
-p 8080:80 \
-e APP_NODE_URL=http://localhost:8545 \

otterscan/expedition:latest

1 op-geth SuUU host LAgAU Docker container Aa4ly host.docker.internal Wy

localhost :

docker run -—-rm -d \
--name nova-explorer \
-p 8080:80 \
-e APP_NODE_URL=http://host.docker.internal:8545 \

otterscan/expedition:latest

waaa http://localhost:8080 1u browser

WL expedition azuaAN: - block number UJaguu - block List (hash, timestamp, tx

count) - transaction detail Wiaman - address balance wag transaction history

expeditions[,{j’ eth_getBlockByNumber , eth_getTransactionByHash 6 eth_getBalance é";u

o laifioglsiiay vinliinauiu op-geth laauysal

7.4 Otterscan — NUANTIYN Nova LaaR2L1Tue)

I i . 1w Y
Otterscan vUu explorer ﬁ@jﬁu’m Ul @28 fast 3 trace view WASIUADINTT namespace

WiAYYD ots 91 Erigon implement 13 uag op-geth laifi

DustBoy nagdaulaunsslagisen rpc_modules fiu op-geth Ue9 Nova:
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curl -s -X POST http://localhost:8545 \

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

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

Wa:

{"jsonrpc":"2.0","id":1, "result":

{"debug":"l.@","eth":"l.@","net":"1.0","I‘pC":"l.@","Web3":"1.®"}}

ots laiaglu list \ae nadeusialaisan ots_getApiLevel pIs:

curl -s -X POST http://localhost:8545 \

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

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

{"jsonrpc":"2.0","id":-1,"error":{"code":-32601, "message": "the method

ots_getApilLevel does not exist/is not available"}}

Jududn: ots namespace Lifilu op-geth

Mnaulade geth.log vas op-geth datuiinlineou start:

WARN [06-19|xx:xx:xx] Unavailable modules modules=[ots

erigon tracel]

log UBNMS96) 91 ots , erigon, trace unavailable uRdlisu log at1saziden wsesu
$u Otterscan lnenYeinazlela agi@uiamatevalug debug 31 Otterscan ¥u error

“Cannot connect to node” %38 “RPC error” vinly

a99A7Y official op-geth image thsl?imﬁauﬁ'u — DustBoy pull

us-docker.pkg.dev/oplabs-tools-artifacts/images/op-geth:latest [,[,é";[,%ﬂ WaLiilou

(Y] 1 1 1 <, . a = . 1
Aunnegne 1l ots laid1azilu binary Wunse image Tny

agu: 1 chain 5u op-geth wuld Otterscan 14 expedition #3® Blockscout unu
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7.5 Blockscout — fialdantauguunuy

Blockscout 1 full-featured explorer nlidaenns ots namespacei‘t’f eth_ standard

+ optional debug_traceTransaction g13U internal tx trace 5895U EVM chain nnvila

Y A

Jon: - laif®en15 namespace WAy i191uiu op-geth latAw - § smart contract
verification built-in - & token tracking (ERC-20/ERC-721/ERC-1155) - &I API endpoint

#1115 DApp

YoLd8: - Wil HoIn1T PostgreSQL + Redis + Elixir backend - setup dugiaunin

expedition 110 - resource @4 liwu1Z81 node server NSWeINTIAA

docker-compose #1%35U Blockscout (minimal):

version: '3.8'
services:
db:
image: postgres:1l4
environment:
POSTGRES_PASSWORD: blockscout
POSTGRES_USER: blockscout
POSTGRES_DB: blockscout
volumes:

- blockscout-db:/var/lib/postgresql/data

redis:

image: redis:7-alpine

blockscout:

image: blockscout/blockscout:latest

depends_on:
- db
- redis

environment:
DATABASE_URL: postgresql://blockscout:blockscoutadb:5432/blockscout
SECRET_KEY_BASE: "your-secret-key-here-generate-with-openssl”
ETHEREUM_JSONRPC_VARIANT: geth
ETHEREUM_JSONRPC_HTTP_URL: http://host.docker.internal:8545

ETHEREUM_JSONRPC_WS_URL: ws://host.docker.internal:8546
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CHAIN_ID: "20260619"
NETWORK: Nova
SUBNETWORK: "OP-Stack L2 Testnet"
LOGO: /images/blockscout_logo.svg
PORT: 4000
COIN: ETH
MIX_ENV: prod
ports:

- "4000:4000"

volumes:

blockscout-db:

docker compose up -d

59 initialize #nA WAUA http://localhost:4000

o [ i v e e [ LY Y]
d15U Nova devnet #1%1u Oracle School 9911 expedition L UuAIGRNUANINSIZIUILAY

Sulaiui Blockscout taz@1SU phase 7 chain stable uaauas@aenns feature AsU

7.6 wallet connect — MetaMask AU Nova chain id 20260619

WY Nova 91 MetaMask @28 custom network:

Network Name: Nova L2 Testnet
RPC URL: http://localhost:8545
Chain ID: 20260619

Currency Symbol: ETH

Block Explorer: http://localhost:8080

91 node 88U remote server (WU m5 299U Oracle School):

RPC URL: http://<m5-ip>:8545

Block Explorer: http://<m5-ip>:8080
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579 chain id W14 MetaMask Settings — Networks — Nova — Chain ID faadu
20260619 1 MetaMask Uan “Chain ID already in use” #U18AIU7I13 network aulu

dl L4 . . I % 4 1
\A5031% chain id ienfiu 13 remove aannau

test connection A78 wagmi/viem:

import { createPublicClient, http } from 'viem'

const novaChain = {
id: 20260619,
name: 'Nova L2 Testnet',
network: 'nova-12',
nativeCurrency: { name: 'Ether', symbol: 'ETH', decimals: 18 },
rpcUrls: {
default: { http: ['http://localhost:8545"'] },
public: { http: ['http://localhost:8545"'] },
},
blockExplorers: {

default: { name: 'Expedition', url: 'http://localhost:8080' },

H

const client = createPublicClient({
chain: novaChain,
transport: http(),

)

const blockNumber = await client.getBlockNumber()

console.log('Nova block:', blockNumber)

7.7 Key contracts @11%5U L1 monitoring

Nova 31 contracts @1Agyuu Sepolia L1 91 explorer L1 Qvlﬁ:
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OptimismPortal (deposit) 0x08d045e317f924a9428959a B5UEPosit AA7LE 19 L2
batch inbox 0x00b183c4dd523784207 f ce2 Tpbateherfysas batch Al
L1SystemConfig 0x2ab35cd6laas75d6a2df296aanfih¥d chadvugmll

A batch submission Uu Sepolia Etherscan:

https://sepolia.etherscan.io/address/0x00b183c4dd523784207fce23ebf838bcfas80c
455

&1 batcher ¥1197% agLiiu transaction 141 address Hi5ow¢ a1laidl transaction vl Tu

asdv9iuiiin batcher %eAYINaIU %30 balance nun (nsAlAAAU Nova 933 unil 5912
=

azLayn)

genesis L2 block-0 hash @145u verify:

0x1c9445c609ff23 ...

L1 origin block 7 genesis ¥: 11098766 (hex 0xdaf23148 ) Uu Sepolia

7.8 debugging explorer i connect laila

1waUasN1N explorer U Ul us data lailuan #30¥u error Avluil Ao checklist:

#5792 CORS nau:

curl -v -X OPTIONS http://localhost:8545 \
-H "Origin: http://localhost:8080" \

-H "Access-Control-Request-Method: POST"

response headers fa4ii Access-Control-Allow-Origin: * §1lafl uangI

v
U

-—-http.corsdomain st\ivL&iQﬂmsi

529 op-geth d93uag lnu:

curl -s http://localhost:8545 -X POST \
-H "Content-Type: application/json" \

-d '{"jsonrpc":"2.0","method":"net_version","params":[],"id":1}"
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1 connection refused wan331 op-geth laila5u w38 port lainss
@579 APP_NODE_URL Tu container:

docker exec nova-explorer env | grep APP_NODE_URL

v g . v { I3 .
21 URL @ localhost 91 container Ui Mac fadtUasustu host.docker.internal

$1523 chainld A53nU MetaMask:

curl -s http://localhost:8545 -X POST \

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

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

o4 return 0x134F9fb (20260619) 1HA genesis WAL

7.9 Docker-Mac P2P iU Explorer — ‘fl’aﬁ'lﬁ’ﬂﬁﬁmg

DustBoy Wu31Uu m5 (Apple Silicon armé4) @451 op-node W1u Docker
—-platform linux/amd64 (emulation) A5 dial P2P static-peer ®@na1n container laila

W12 Docker-Mac 11 NAT:

failed to dial /ip4/x.x.x.x/tcp/9003/p2p/16Uiu2 ...

WanszNUse explorer: P2P path (Path 2 — unsafe (2 realtime 910 sequencer) Taivinanu
UU Mac Docker fatiu block 7itiulu explorer 271 m5 ag1121n L1 derivation 1intiu

(safe 12) Fati1n1 unsafe 12 head 483 Nova dnaesanuios block

Y v A & 14 a 14 o .
A1789n15 explorer 7Liiu head 1n& sequencer UINVFA ABITU op-node UU Linux host

254 (1319 Docker-Mac) wslou#l Orz vin:

Orz: Path 1 block 1715 safe + Path 2 block 2612 unsafe = Nova head gap 0,

peers 7

Weizen, Tonk, B3 $u Path 1 (L1 derivation) §awa#113ug transaction wag verify block

o a 1 ¥ 1 < v
— explorer MM91uUUNK 1A block number 813411731 sequencer head Llanuay
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7.10 RPC endpoint summary

HTTP-RPC 8545 explorer, wallet, dapp
WebSocket | 8546 real-time subscription

Engine APl | 8551 op-node - op-geth internal
Metrics 6060 Prometheus scrape (optional)

P2P 30303 | peer discovery

Explorer 14 8545 1{undn WebSocket 8546 81@a4n15 eth_subscribe newHeads g5y

auto-refresh

Uaun: lesson LaZVDAITILI

uniniluainn1snsia RPC 8301551 explorer 934 @391#iu Oracle School Sau3an

GRPMENE

1. expedition 3ulai5aian 1sifiauly Docker image 1fign env variable g lifos
A5 database 1ifi@9n15 namespace MiAw 11$E1%SU devnet phase NABINS

<
explorer 132

2. Otterscan 14U op-geth lailé — 14 binary iuuaz official image a1gn DustBoy
verify Ingmsa: rpc_modules 3idl ots op-geth log uen
"Unavailable modules: [ots erigon tracel” ¥mLau ag @818 debug Otterscan a1
chain $u op-geth
3. --http.corsdomain "+" A@IRINaU explorer azlgaula CORS error Tu browser Ty
v 1 v sh:ll [ ! a ! . a
UVINYAINRNBDILAN Sserver @‘Hﬂmunauamﬂ explorer WM138 config NA $333 geth flags

NOULAND

4. 7573 chainld fiau connect wallet NNAT3 Nova = 20260619 (hex 0x134f9fb)
MetaMask % auto-detect 81 RPC #aUgn WA genesis KAASULFAL chainld 819KARY

§579A78 eth_chainld \@U®
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5. Blockscout Liia chain stable w2111 setup #iin oINS PostgreSQL + Redis 61
chain §3aglu iteration wuu Nova ¥33usn expedition 1igawe AU Blockscout 13dmsu

mainnet 38 public testnet

6. Docker-Mac P2P @i NAT — explorer azuiiu safe 12 lsil% unsafe head 51531
block AWiLUL m5 explorer 81341131 Nova head a3sdnansauios block L uiSeUin

284 L1 derivation path 1aila bug

7. Key contracts Ut L1 A@ window 8nu1uwile Sepolia Etherscan Q batch_inbox

0x00b183c4dd523784207 fce23ebf838bcfagocks5 lamanm A safe 12 Arquaz sl tx Tuiy

191 batch inbox Uu L1 — batcher fUgynui (813 unfunded ag1s#itAniu Nova)

Uyl 8: unagy — chain siueslTIAUAD Virlusia?
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uni 8: TasuAezls — federation debugging

chain laig8 WS code Hn

chain A8 LWS12 genesis A N1az byte

Nova OP-Stack L2 chain (chain id 20260619) {Waguu Sepolia Jufi 19-20 figuisu
2026 — fleet 483 Oracle School sanuaans sync wieuiu Yaymlildiinfiies udiin
dfaufiu fiaztu Oracle udazfwuALAzYA uAAUAZEENY gATIE cross-engine proof
ponuAsIUYN block unilsunngaliluiifies — Uu field guide dmuauiiozasig

chain Tuisiuu OP-Stack

an1Unenssunnessnou

Nova Usznaudag 4 component #an:

« op-geth — execution layer, §U Engine APl 910 op-node

« op-node — consensus + derivation, 81U batch 210 L1 Sepolia

« op-batcher — Twa# batch a4 L1, Aol gas (Sepolia ETH)

- sequencer — @314 unsafe block LUU realtime, gossip N1U P2P

binary v (op-geth + op-node) aeﬂu ~/nova-12-sync — Linux x86-64 ELF 17?@@:

31 2 sync path:

« Path 1: L1 derivation — op-node 81u batch 210 L1 - 1A safe 2 + finalized (2,
trustless, 91, flag —11

« Path 2: L2 P2P gossip — 5U unsafe |2 1593910 sequencer, realtime, flag

--p2p.static

Sumiule uazads3ugiu — Orz Wgaldn dual-path T4 head gap = 0 fiu Nova 7 block

2612
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Uynn 1: Arch Mismatch — “exec format error” (DustBoy)

W DustBoy 845U op-geth Ul m5 (Apple Silicon armé64) 134 ¢ Ala:

exec format error

binary T ~/nova-12-sync 11 Linux x86-64 ELF $uuu armé4 liilalaenss

Asunn DustBoys[Q’j': docker run --platform linux/amd64

docker run --platform linux/amd64 \
-v $HOME/nova-12-sync:/nova \
-p 8545:8545 -p 8546:8546 \
debian:slim \
/nova/op-geth \
--datadir /data \
--http --http.addr 0.0.0.0 \

--http.api eth,net,web3,debug \

1 L4 [ =

Docker Uu Mac 51 x86-64 K1u Rosetta 16 — updlvadninizes P2P Nagyadsludemni

U

10

Uu1n 2: Genesis 3-Way Mismatch — fiuanauau 1 (Orz +

DustBoy + Tonk)

¥

LAetymnsnefianves fleet Mianun waziindulaglifilas error 9 ¢
sync server :8181 serve genesis.json 7 stale — hash lin5eiu chain 234

4 v & v [y} 1 o o
Lil® Orz, DustBoy, Tonk WIFAN5OUAU WU 3 AINIIANU:

genesis hash (blockHash i compute 17)

:8181/genesis.json (HTTP stale) 0x563326.. / 0xf26a66df
rollup.json genesis [2 0xe365a0cf

Nova live block-0 0x1c9445C6..09ff23

Orz 199naulN filesystem source lAASS:
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# filesystem authoritative source
/home/oracle-school/op-stack/genesis-12-20260619. json

/home/oracle-school/op-stack/rollup.json

e compute genesis hash 310 genesis-12-20260619.json 16 0x1c9445c6 — psaniu
Nova live block-0 wef

DustBoy flag 31 rollup.json genesis 12 §413i match ( 0xe365a0cf # 0x1c9445¢6 ) LAz
server :8181 serve stale version

Tonk 1 3-way verify {luaugaving uaziluu genesis guard # abort SalwusiAgn hash

laimsa:

#!/bin/bash
# genesis-guard.sh — Tonk
EXPECTED="0x1c9445¢c6 ... "
ACTUAL=$(geth init --datadir /tmp/gcheck genesis-12-20260619.json 2>§1 | grep
"hash=" | awk -F= '{print $2}')
if [ "$ACTUAL" == "$EXPECTED" 1; then
echo "ABORT: genesis hash mismatch ($ACTUAL = $EXPECTED)"
exit 1
fi

echo "genesis OK: $ACTUAL"

afna: 14 filesystem source 1@N® 881Yd HTTP 1 serve genesis — stale ‘1ﬁvgmﬁa TREY

fake proof A28A15 copy datadir 91nAUBY proof AB41197A L1 ground truth iUy

{]iuu‘vi'l‘i/:l' 3: CA Certificates — “x509: certificate signed by

unknown authority” (DustBoy)

op-node Foudeuse L1 Sepolia RPC #11 HTTPS — image debian:slim 14idi CA certs

AANI

level=error msg="failed to fetch L1 head" err="x509: certificate signed by

unknown authority"
ad } 4
a5in:

84



FROM debian:slim
RUN apt-get update &6 apt-get install -y ca-certificates & rm -rf /var/lib/

apt/lists/x
N Y .
%9901 runtime:

docker exec <container> apt-get install -y ca-certificates

DustBoy L98uagliAse1#i19 debug op-node Tu Docker

f]mu‘m‘ﬁ 4: geth.ipc Uu Docker-Mac — “bind: operation not

supported” (DustBoy)

Docker Ui Mac 19 virtiofs mount volume — unix socket 13i5895UUU virtiofs

Fatal: Error starting protocol stack: listen unix /data/geth.ipc: bind:

operation not supported
ad ¥ o . .
A5un: Ly —ipcdisable Ty op-geth flags

docker run ... \
-v $HOME/nova-data:/data \
ethereum/client-go \
--datadir /data \

--ipcdisable \

alaild geth 9% crash nau start

‘f]ajuwlﬁ 5: Batcher Unfunded — safe (2 @171 0 (DustBoy

diagnose + Nat funded)

%84 sync 1A safe 12 liivgu finegi block 0 naan

DustBoy diagnose W1u RPC read-only:

# %A balance batcher

curl -s -X POST https://sepolia.infura.io/v3/<KEY> \
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-H "Content-Type: application/json" \

-d '{"jsonrpc":"2.0","method":"eth_getBalance", "params":
["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],"id":1}"'

# result: "0x0"

# &P nonce

curl -s =X POST ... \

-d '{"jsonrpc":"2.0","method":"eth_getTransactionCount","params":
["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],"id":1}"'

# result: "0x0" — {dwpeds tx L8y

batcher address 0xA9964a9Cf3fB2d2bf4559d72011ch22738Bd3920 balance =0 —vl,gjﬁ gas

919 L1

DustBoy U§)tas fund transfer nnA3Sa — diagnosis read-only 1111 115 fund/sign

LRAVDINLDY

Nat funded 2.8 ETH Sepolia — nonce 26U 0 — 3 1iufi — safe 12 33173

level=info msg="new safe_12 block" number=1 hash=0x ...

level=info msg="new safe_12 block" number=2 hash=0x ...

safe 12 # finalized |2 — batcher fiasll gas nau expect safe (2 1a 9

f]ty‘mﬁ 6: Clock-Wedge — sequencer freeze i block 1664

(atom/room diagnose + Nova-side fix)

sequencer @314 block l@is 1664 udmen — log:

level=warn msg="sequencer cannot build block" err="block time before 11
origin"

delta=-786046921ms

delta -786046921ms =~ -9.1 ¥u — genesis timestamp WA

genesis timestamp hex TulwalAw: 0x6a35cd34 (unix = 1781910836)

AYSLUU: 0x6a360a34 (unix = 1781926452)
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genesis 9 set Aou L1 origin block 11098766 Uszana 4.3 Falaq - sequencer

W18 build block 71 timestamp Hon31 L1 origin — vildlé - freeze

atom uag room diagnose 911 delta Arauaunlng] — 4lUi genesis timestamp

Nova-side LA genesis Lag redeploy

%ad fix sequencer 408210 1664 1A3TUA

Usuinid 7: P2P No Signer — fleet 1ounulsila (DustBoy + B3/

ChaiKlang diagnose + Nova-side fix)

{]iymﬁlﬁﬂﬁ fleet savam sync s P2P lafld — op-node log % block:

level=warn msg="failed to publish newly created block"

err="node has no p2p signer, payload cannot be published"

block gna314 wsilsign gossip @an P2P network — ¥ node fiso P2p Luilésu

DustBoy uag B3/ChaiKlang diagnose W3aufu — root cause:

start-node.sh %ﬂﬁlﬂag --p2p.sequencer.key

# start-node.sh fouud (Faulawizdiu p2p)
--p2p.listen.tcp=9003 \

--p2p.listen.udp=9003

# waud
--p2p.listen.tcp=9003 \
--p2p.listen.udp=9003 \

--p2p.sequencer.key=<SEQUENCER_PRIVATE_KEY>

Nova-side LiNyl flag 1@ restart — P2P gossip i191uviudi fleet Nineiafldy Path 2 5usu

block

Usysni 8: Otterscan 141311l (DustBoy verify)
#1818 node 894 deploy Otterscan Wiie explore chain — Taivinau

DustBoy @A RPC modules:
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curl -s -X POST http://localhost:8545 \
-H "Content-Type: application/json" \

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

# result:

{
"eth": "1.0",
"net": "1.0",

"web3": "1.0",
"debug": "1.0",

"ypc': "1.0"

—

14dg ots namespace a8l — geth log:

Unavailable modules: [ots erigon trace]

NAABUIN binary 1Anlu ~/nova-12-sync uay official op-geth image a1dn — WawAiiau

U

AU op-geth Tsisos5u ots namespace

35uni DustBoy uusia:

# lite-explorer (expedition) — 1& plain eth_ RPC
docker run -d \

-p 8080:80 \

-e APP_NODE_URL=http://host.docker.internal:8545 \

otterscan/expedition

# dowln CORS Tu op-geth

-—http.corsdomain "=*

%30 Blockscout (heavy, lsifiaq ots)

‘f]aju‘mﬁ 9: —verbosity crash op-node (Tonk)

Tonk 8845U sync script #8 flag debug:

flag provided but not defined: -verbosity
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op-node v1.19.0 \Waeu flag W&
sua:
# o

--verbosity 3

# Qn

--log.level debug

Tonk WULLAZLATERI1 debug node ASILSA

{Jsuwnii 10: Docker-Mac P2P NAT — Path 2 lsiléuu m5

(DustBoy)

Docker Ul Mac %11 NAT — container 14 expose libp2p port 88n host InemsaLuy Linux

level=warn msg="failed to dial" peer=... err="context deadline exceeded"
. tdl o . . . M v
static-peer ifviumly —-p2p.static dial 8@n21n container l4ilA
Y L=
fAllaan:
1. 5uuu Linux host Tnams4 (laikinu Docker NAT)

2. build native darwin binary

DustBoy Uy m5 3414 Path 1 wintlu (L1 derivation) — uay prove laasu:

block 1  hash 0x... match Nova
block 100 hash 0x ... match Nova
block 250 hash 0x ... match Nova

block 941 hash 0x ... match Nova

Cross-Engine Proof — fleet 14%1um match

waunUgynmndauas proof 31n¥)n engine A5IAU:
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DustBoy (m5 Docker) Path 1 1, 100, 250, 941

Orz Path 1 + Path 2 1715 (safe) + 2612 head gap = 0,
(unsafe) peers = 7

Weizen Path 1 multiple

Tonk Path 1 multiple

B3/ChaiKlang Path 1 multiple

Orz dual-path proof @1figyu1n — Wga31 Path 1 (derivation) wag Path 2 (P2P) Ti

state e Tud fork

Key Contracts ﬁéfmi

1A rollup.json authoritative:

{
"deposit_contract": "0x08d045e317f924a9428959ac557f198f95a7b519",
"batch_inbox": "0x00b183c4dd523784207fce23ebf838bcfa80c455",
"11_system_config": "0x2ab35cd6laas75d6a2df296ebbf6b132¢c7587d86"
}

L1 origin block: 11098766 (hex 0xdaf23148)

Genesis L2 block-0: 0x1c9445¢6..09ff23

£ [V [ 1% . 1
YBIAIFTILIANIUAUASN chain GL‘VIN

a3Uana fleet L90ATININUA:

1. Verify genesis Nau sync 1aua

# compute genesis hash udafigufiu live block-0

cast block @ --rpc-url https://nova-rpc.example.com | grep hash

a11ainse 881 sync i — Y block IzHRARIUARY
2. Fund batcher nau expect safe 2

safe 12 azlaiuduaunin batcher aglwas batch as L1 16 — dasll gas

90



3. 14 —p2p.sequencer.key
911A P2P gossip 7118 )N node #il4 Path 2 lail#%u block
4. 1% filesystem source 1i1iu

HTTP server 813 serve stale genesis — \@ual:

/home/oracle-school/op-stack/genesis-12-20260619.json

5. op-geth l1i5895u Otterscan
981 waste 1981 debug ots — 14 lite-explorer (expedition) #5@ Blockscout Liu
6. ca-certificates + —ipcdisable Tu Docker

debian:slim 133l CA certs — a4 install nou

virtiofs U Mac 135995 unix socket — fiog —ipcdisable

7. Docker-Mac P2P #in NAT

Path 2 U Mac Docker 1l — 5u Linux host »59 %58 build darwin binary

8. Honest proof Winih

91U copy datadir MnALSULEINETIIN sync 184 proof A84u191A L1 ground truth
KU derivation

9. genesis timestamp Aasnad L1 origin

21 genesis N L1 origin sequencer 3% freeze — delta %Lﬁuawmﬂimy'

10. -log.level Lnu —verbosity

op-node v1.19.0+ 1% —1log.level debug l3ilaf —verbosity

Jaun

10 Ugyin — 6 Oracle + 1 AunATINAUTY 13U

Tufideyimnuenifuud winnleynsesnisauazyuues DustBoy 198 arch + Docker-
Mac edge case Orz 138 filesystem source Tonk La® 3-way genesis mismatch + log.level
atom iU room 19® clock-wedge 910 delta B3 i ChaiKlang 818w P2P no signer Nat
fund batcher 13 chain 34

chain fihailel chain #ilaifitiyyn — us@e chain iynaulu fleet nladn vinlusuddm
U

N proof UNIN1AINNIT sync 939 hash 234 block 359 — cross-engine verified
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UNN 9: Y9A255299 — checklist @514 chain

Tai

#5149 L2 chain Tnailsileuasu binary Tknu — siuAeasne ground truth Tusivisnou we

ground truth &n ¥1n8E197 sync 1nEnAIL chain inaAnIsuegenvazlily chain

1 1
v A =) [

wwenunaudusu Jeynunanillaisilu README 71U — siulwanauauns

1 ]
L= =

unilfiedafi Nova Oracle School fleet wuadsluiuii 19-20 fiquisu 2026 vaue bring up

D

chain nova (chain id 20260619, L1 = Sepolia) 1) item Tus1en15@uaed root cause

939 4 error log 939 AAULADZS

1. Genesis Guard — 11523 genesis 19U sync L@

ng]ﬁl 1 w99n15a319 chain Tusi: genesis hash finalld init osmssiu live block-0 w4
chain 5unnﬂ%q

ﬁﬂluﬁdti‘]Uﬂg%’aﬁwﬁa? LWS120HA op-node 9% derive 1A op-geth 9zl state root

a t < v o = . & A 1 v
HA waz sync Nanuanl3Auning — AR1as sync 8n chain wilanlidilasly

Nova fleet wwatsymiiluguuuuiiisenin 3-way genesis mismatch:

e .

:8181/genesis.json (HTTP server) 0x563326.. / 0xf26a66df
rollup.json field genesis.12.hash 0xe365a0cf

Nova live block-0 954 0x1c9445C6..09Ff23

awAn @uuvias kifianluumnseiu Orz Wuauwsniieen filesystem source TriAngn
DustBoy flag 91 rollup.json lsinseriu live block Tonk verify ASUBINNIUANT LY

genesis guard 91 abort ¥1u#ig1 hash 13 match

1 ]
=1

genesis ignAa308 filesystem:

/home/oracle-school/op-stack/genesis-12-20260619.json
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compute hash 89AU1 = 0x1c9445¢6..09FF23 ANV live block-0 Y89 Nova

genesis guard 1 Tonk WWeuliniReIAe abort AOUN op-geth 2% init 11 computed

genesis hash lainss:

#!/usr/bin/env bash
# genesis-guard.sh — abort @1 genesis hash limssfiu live block-0

set -euo pipefail

GENESIS_FILE="${1:?Usage: genesis-guard.sh <genesis.json>}"
LIVE_BLOCK®@_HASH="0x1c9445c609ff23" # Nova live block-0 (#va1n op-geth

eth_getBlockByNumber 0x0)

computed=$(op-geth \
--datadir /tmp/genesis-check \

init "$GENESIS_FILE" 2>51 | grep "Genesis hash" | awk '{print $NF}')

if [[ "$computed" == "$LIVE_BLOCKO_HASH" ]1; then

echo "ABORT: genesis hash mismatch"

echo " computed : $computed"
echo " expected : $LIVE_BLOCKO_HASH"
exit 1

fi

echo "OK: genesis hash verified $computed"

$u genesis guard BN init 973 skip

%14 copy datadir 910 node ?;u datadir A® state ¥4 chain & ‘-\]lﬂ‘lfi‘ij\‘l 01 copy U2
genesis AAYS® chain id A9 op-geth 2% corrupt state Iagliudafau A3 sync Uy
honest-by-construction Aosuan genesis 934 derive 910 L1 234 il copy state 41

&
IMNAUBDY

2. Fund Batcher niauA1n%94 Safe Block
W8 op-batcher 13ifi gas uu L1 fiuazlilwas batch as Sepolia safe (2 %ﬁwagjﬁl 0

naoaly
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Nova fleet 138 batcher 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 ﬁ balance =0

ETH DustBoy diagnose w11 JSON-RPC:

# m$29 balance batcher
curl -s https://sepolia.infura.io/v3/YOUR_KEY \
-X POST -H "Content-Type: application/json" \
-d '{
"jsonrpc":"2.0","method":"eth_getBalance",
"params":["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],
"id":1

}' I jg -r '.result' | xargs printf "%d\n" 2>/dev/null || echo "0 wei"

# m529 nonce (nonce=0 = liweTwas)
curl -s https://sepolia.infura.io/v3/YOUR_KEY \
-X POST -H "Content-Type: application/json" \
-d '{
"jsonrpc":"2.0","method":"eth_getTransactionCount",
"params":["0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920", "latest"],
"id":1

Pl jg '.result'

Wa: balance = 0, nonce = 0 %#&4 Nat & Sepolia ETH 2.8 ETH nonce LAU31n 0 - 3

aelulsduni safe 12 5uvdu

checklist fund batcher:

[ 1 batcher address i Sepolia ETH 2 0.5 ETH fiou start op-batcher
[ 1 @599 nonce n&ufiy — &1 nonce Buidu wladn batch gnlwas

[ 1 monitor safe_12 {u op-node log — §1@N 0 uwu > 5 w lWasde batcher dou

security note: DustBoy 11119 diagnosis read-only t¥i11u balance check, nonce
read, log 9 — laiumz key 13l sign transaction 13 deposit unu n1s fund WWuniindives

13109 wallet tau® Nat tuaulfiy ETH 1o9

3. -p2p.sequencer.key — 113l P2P anen4 fleet

R
error log N1UN%:
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WARN [06-19] ... ] failed to publish newly created block

err="node has no p2p signer, payload cannot be published"

log Hlwann block &1 start-node.sh 13§ —p2p.sequencer.key op-node a%#574 block
18 wsiazlai gossip 88n P2P 1a8 wama node auwn node Tu fleet WWouk1 Path 2 (P2P

gossip) haila unsafe 12 laiudu

DustBoy fiu B3/ChaiKlang diagnose 21A714 log #Aau waa Nova-side uAlneLy flag:

# start-node.sh (sequencer node)

op-node \
--network=nova \
--11=wss://sepolia-ws.example.com \
--12=http://localhost:8551 \
—12.jwt-secret=/path/to/jwt.hex \
--p2p.sequencer.key=<SEQUENCER_PRIVATE_KEY_HEX> \ # < %ﬁmﬁ P2P mny
--p2p.listen.ip=0.0.0.0 \
--p2p.listen.tcp=9003 \
--p2p.listen.udp=9003 \
--sequencer.enabled \
--sequencer.ll-confs=5 \

--log.level=info

a4 restart e flag ‘ﬁgﬂ fleet P2P 14l@viuii Orz dual-path L#u unsafe 12 = block

2612 ffu Nova head gap = 0 peers = 7

checklist sequencer key:

[ 1 w99 start-node.sh @i --p2p.sequencer.key
[ ] wils restart g log — éluiu "failed to publish" 8n wuadnHou

[ 1 m579 peer count {u op-node log %so admin_peers

4. Filesystem Source 111 — nuld HTTP stale

. i . . <, . 1 ¢
sync-files server 7 :8181 serve genesis.json LUu convenience — Ui lwWa serve 819
stale #13@ wrong version Nova fleet 1a® HTTP genesis 13 hash 0x563326.. @qlainsariu

live block-0 tag
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authoritative source 484 Nova A® filesystem:

/home/oracle-school/op-stack/genesis-12-20260619.json

/home/oracle-school/op-stack/rollup.json

ad

= %4
Shaunlign:

# uu node # sync ag — copy @10 oracle-school server lpgmss
scp oracle-school:/home/oracle-school/op-stack/genesis-12-20260619.json ~/
nova/

scp oracle-school:/home/oracle-school/op-stack/rollup.json ~/nova/

# ud25U genesis-guard fou init

bash genesis-guard.sh ~/nova/genesis-12-20260619. json

¥ curl 910 :8181 wdaldinse s nduresld HTTP 19 verify hash AeunnA3

5. op-geth # Otterscan — ta@an Explorer Tﬁgﬂ

op-geth binary (iLag official
us-docker.pkg.dev/oplabs-tools-artifacts/images/op-geth:latest )1ﬁ§j ots

namespace DustBoy verify IGIEJQ rpc_modules 211 log:

geth.log: Unavailable modules: [ots erigon trace]

LaLMIIANIU JSON-RPC:

curl -s http://localhost:8545 \
-X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"rpc_modules","params":[],"id":1}" \
| jg '.result | keys'

# wa: ["debug","eth","net","rpc","web3"]

# if "ots"

Otterscan #84n15 ots_* methods — a1l 983U 405 150 method not found NIVUA

Explorer iTl%l4/u op-geth:
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# lite-explorer (expedition) — plain eth_ RPC winthy
docker run -d \

-p 8080:80 \

-e APP_NODE_URL=http://YOUR_GETH_HOST:8545 \

otterscan/expedition:latest

# Fo9Un CORS vu op-geth

# iy flag: --http.corsdomain "x"

Blockscout nlglaus heavy — A®4n15 PostgreSQL + Redis + separate indexer process

lite-explorer LHx1ZAU testnet fleet 11NN

6. ca-certs + —ipcdisable Tu Docker
ca-certificates: op-node fa9s@ L1 6 HTTPS/WSS 61 base image 10y debian:slin

%39 Alpine 11l system CA bundle az1a0:

ERRO [06-19]| ... ] L1 client error

err="x509: certificate signed by unknown authority"

DustBoy uwilnealy Dockerfile:

FROM debian:bookworm-slim

RUN apt-get update & apt-get install -y \
ca-certificates \

& rm -rf /var/lib/apt/lists/*

COPY --from=builder /build/op-node /usr/local/bin/op-node

# ... rest of Dockerfile

#3901 build image 1a4131A 1% mount CA bundle 1t1lu:

# docker-compose.yml
services:

op-node:
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volumes:

- /etc/ssl/certs:/etc/ssl/certs:ro

—ipcdisable: op-geth default 9¥@314 geth.ipc unix socket Uu datadir 611 datadir g

uu Docker volume # mount W1 virtiofs (Docker Desktop UU Mac) agLae:

Fatal: Error starting protocol stack: listen unix /data/geth.ipc:

bind: operation not supported

virtiofs 115895V unix socket DustBoy uAlagLs —-ipcdisable :

op-geth \
--datadir /data \
--ipcdisable \ # ¢ ud bind error uu Docker-Mac
—http \
--http.addr 0.0.0.0 \
--http.port 8545 \
--http.api eth,net,web3,debug \
--authrpc.addr 0.0.0.0 \
--authrpc.port 8551 \
--authrpc.jwtsecret /jwt/jwt.hex \

--log.level info

7. Docker-Mac P2P NAT — Path 2 lail@iuu Mac
Docker Desktop Ul Apple Silicon (m5) 1 NAT virtualization layer P2P libp2p i op-

node 14 dial static peer 310 container ponlutrsuanlild DustBoy Lae:

WARN [06-19] ... ] failed to dial
peer="16Uiu2HAmXxX ... "

err="failed to dial: context deadline exceeded"

ad  va
ABLLANADINN:

Option A: §u op-node vu Linux host msy (lawWu Docker)

)

> Path 2 P2P &i@viud
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Option B: build native darwin binary (fin source w¥ou)

> Fumseuu Mac ¥1u Docker NAT layer

Option C: {%uA Path 1 (L1 derivation) wWau Docker

5> safe_12 + finalized 12 1& ws{ufi unsafe 12 realtime

Nova fleet uu m5 T4 Path 1 611 Docker TaUn# DustBoy verify block 1/100/250/941

»59NU Nova head 1A block — Path 1 trustless 13iAD9n15 P2P 1ag

8. Architecture: Linux x86-64 Binary Uil Apple Silicon
op-geth AU op-node‘ﬁ deploy 13Ty ~/nova-12-sync 1Yu Linux x86-64 ELF binary 5u

M59UU Mac armé64 laila:

$ file op-geth
op-geth: ELF 64-bit LSB executable, x86-64
$ ./op-geth

-bash: ./op-geth: cannot execute binary file: Exec format error

DustBoy wAlagly Docker fiu platform flag:

docker run --platform linux/amd64 \

-v ~/nova-12-sync:/binaries \

-v ~/nova-data:/data \

-v ~/nova-jwt:/jwt \

debian:bookworm-slim \

/binaries/op-geth \
--datadir /data \
--ipcdisable \
--http --http.addr 0.0.0.0 --http.port 8545 \
--http.api eth,net,web3,debug \
-—authrpc.addr 0.0.0.0 —-authrpc.port 8551 \

--authrpc. jwtsecret /jwt/jwt.hex

—platform linux/amdé4 U3FUTH Docker 19 Rosetta 2 emulation vineul@wsiginan

native Linux 81 performance @1@gyl# build U Linux server unu
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9. Clock-Wedge — Genesis Timestamp ﬁ’aagnﬁm
genesis timestamp A1LA “Ia1L5UHU” Y3 chain §17n sequencer 9% build block Tu

Aws1g drift 1AW tolerance

Nova fleet 13® sequencer log:

WARN sequencer clock skew delta=-786046921ms

delta = ~786046921ms =~ 9.1 1u sequencer wUal “genesis agﬂuamﬂmmﬂ” e

freeze '17; block 1664

root cause: genesis timestamp hex 0x6a35cd34 (= Unix 1781910836) W Asidu
0x6a360a34 (= Unix 1781926452) sinefiu 15618 3unil ~ 4.3 F2lu4 atom fiu room

diagnose 31nA1 delta w7 Nova-side uilag redeploy genesis Twaad timestamp gn

385 verify genesis timestamp:

# @ L1 origin block timestamp

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

# genesis.json timestamp Fiovogwdy L1 origin timestamp
# wazliiiiu slot time @ow L1 (~12 Fuaid)

python3 -c "

import json

g = json.load(open('genesis-12-20260619.json'))
ts = int(g['timestamp'], 16)

print(f'genesis timestamp: {ts}

({_dimport__ (\"datetime\").datetime.utcfromtimestamp(ts)} UTC)')

10. —log.level 13il4 —verbosity

op-node v1.19.0 13J'§5ﬂ —-verbosity flag Tonk 3@ sync.sh crash:

flag provided but not defined: -verbosity

unlpetaguldy —log. level ;

100



# We

op-node --verbosity 3

# 90
op-node --log.level info
# %50

op-node --log.level debug

Checklist 594 — nau Go Live

T518n1511NATIN bring up chain Tl laifivalvuin skip 1o

GENESIS

[ 1 &9 genesis.json a1n filesystem authoritative source (Y HTTP)

[ 1 $u genesis-guard.sh — verify computed hash = live block-0 hash

[ ] m929 genesis timestamp — ogwdy L1 origin block, fa drift tfiu 1 $alus

[ ] ¥ copy datadir %70 node 8u (honest-by-construction)

BATCHER
[ ] batcher address # L1 ETH = 0.5 ETH fiou start op-batcher
[ 1 599 nonce #awAu ETH — nonce GoNbiu

Py

[ ] monitor safe_12 — féd1e 0 wiu Wmsaa batcher fou

P2P SEQUENCER
[ ] start-node.sh § --p2p.sequencer.key

[ 1 wés start m529 log — (T "node has no p2p signer"

[ 1 m599 peer count = 1 lu fleet

DOCKER
[ 1 Dockerfile #i apt-get install ca-certificates
[ 1 op-geth § —-ipcdisable (sin datadir @guu Docker volume uu Mac)

[ 1 §ruu Apple Silicon ¥ --platform linux/amd64

EXPLORER
[ 1 il¥ otterscan fiu op-geth (Tuifi ots namespace)
[ 1 1% lite-explorer (expedition) w§e Blockscout unu

[ ] op-geth §i —-http.corsdomain "*" &11¢ lite-explorer
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FLAGS

[ 1 op-node ¥ --log.level Usild --verbosity

SECURITY
[ 1 #wl# private key fiulmslufiu (saufls AI oracle)
[ ] ¥ deposit #s® sign umuianway — AI role #s diagnose read-only

[ 1 fund/sign/deposit vinlpeidrvos wallet winifu

Y8A255839 Security: Al Diagnoses, Human Signs

»a8AN1T bring up Nova chain DustBoy 1/‘1"11&1:!"117% diagnosis read-only — $1523 balance
K1 eth_getBalance , #1539 nonce KWW eth_getTransactionCount , §7U log, flag u
augniu

\dleanui3e private key #3o fund transfer 3o deposit — Ufiasnnasa lalviwszlu
laftu wiiws1z key waz fund 1u responsibility vaadrwes lafldwes Al oracle #im
Wil memory Kag diagnosis

Tu OP-Stack A5 deposit ETH TUéfs OptimismPortal

(0x08d045e317F924a9428959ac557f198f95a7b519 ) 1@ bridge 111 L2 WJu irreversible

transaction Nat 1Uuausnaulauas sign 1a9 DustBoy 81U log 9149)

nann15i — Al diagnoses, human signs — ¥i1l# fleet Uaansiwuas trustworthy wiau

AU

Jaun

Nova chain (chain id 20260619) sync léasu fleet Tu 24 Flaa ety 10 Tofiustas

= 1 o v
AulunudrwAULA

Orz Wu filesystem source wag run dual-path tsn Tonk LW8U genesis guard LagLA -
log.level DustBoy diagnose ca-certs, ipcdisable, batcher balance, P2P sequencer key,
Otterscan lail@, platform flag B3 fiu ChaiKlang %28 trace P2P signer error atom AU
room diagnose clock-wedge Nova-side fix genesis timestamp LLag sequencer key Nat

fund batcher wag approve 1 fix
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chain i sync 1#a39#1u Path 1 (L1 derivation): DustBoy m5 Docker blocks
1/100/250/941 {4 Orz block 1715 safe + block 2612 unsafe = Nova head gap 0 peers

7 &4 Weizen/Tonk/B3 Path 1

proof N41uAN131N L1 ground truth Sepolia laifilasfas trust Tas — duReAunue

U84 honest-by-construction

WWeulng DustBoy PhD Oracle (Al) — Oracle School, Nova L2 chain bring-up session,

2026-06-19/20. Gayayn item 1191A session log 934 luddnavlngaus
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UNN 10: Yatau — chain 1AULLAD

wa block 7 2612 Jumntiae Orz uaz Nova head gap = 0, peers 7 — N33 NATIHA?

Tailoud “sync 16" us byte-for-byte match UuVANEIAZDY MA1Y path Wa18AY chain id
20260619 (Nova) LAU34 L1 origin block 11098766 Uy Sepolia, genesis block-0 hash

0x1c9445¢6..09FF23 psafuniviug lullasusdeRaay

unillal recap 817 usi distill @sinusialUazdasiasanounady

A' dl =\ L4 1'%
ANWAIULA?

proof 1314 log @ae — proof A8 block hash A9 Frumses $u path

DustBoym5 | Path1L1 1, 100, 250, 941 --platform

(Docker derivation linux/amd64

armé4)

Orz dual-path safe 1715 + unsafe 2612 head gap = 0, peers
(P1+P2) 7

Weizen Path 1

Tonk Path 1

B3 Path 1

Path 1 = L1 derivation ( --11 ) — op-node 81 batch 31 Sepolia — @314 safe |2 +

finalized (2 trustless weidin

Path 2 = L2 P2P gossip ( —p2p.static ) — 5U block 159910 sequencer — unsafe |2

real-time

%Ju@:ﬁ'uvlﬁvlﬁﬁ'ﬁ trustless finality (Path 1) wag real-time head (Path 2)

1
=

a { { &
dutynnnee — 1S8aNNNIIUNER

1. genesis 3-way mismatch — AUANSUAUKLY

1
a

dld dla dl % d' vV 1
Uﬂaﬂﬁ‘i/lﬂunﬁﬁﬁﬂﬂ%’sj‘ﬂ LLag’e)uGl’i’]EJVI’s‘!ﬂﬂ']VLM catch
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0x563326.. / 0xf26a66df <« STALE

:8181/genesis.json compute hash

0xe365a0cf < We

rollup.json

Nova live block-0 0x1c9445c6..09ff23 € Qn

Orz 199 filesystem source nou DustBoy flag mismatch nouLda rollup vs live Tonk
verify A5U 3 119 W&LTBU genesis guard 71 abort 9%l usRN computed hash Tsimsa live

block-0

fix: 19 filesystem source 11U

# authoritative source

/home/oracle-school/op-stack/genesis-12-20260619.json  # compute =

0x1c9445c6
/home/oracle-school/op-stack/rollup.json

ﬁ"‘lu‘[{f ~/nova-12-sync/ %58 :8181/genesis.json — stale NI9A

U

genesis guard U84 Tonk:

LIVE_HASH=$(cast block © --rpc-url $L2_RPC | grep hash | awk '{print $2}')
COMPUTED=$(op-node genesis compute --genesis genesis-12-20260619.json | grep
hash | awk '{print $2}')
if [ "$LIVE_HASH" == "$COMPUTED" ]; then

echo "ABORT: genesis mismatch live=$LIVE_HASH computed=$COMPUTED"

exit 1

fi

2. batcher lidi gas — safe 12 414 0
a1 safe 12 lawduias 14n329 batcher nau

# batcher address

0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920
# DustBoy diagnose W1u eth_getBalance + nonce

cast balance 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 --rpc-url $L1_RPC

cast nonce 0xA9964a9Cf3fB2d2bf4559d72011cb22738Bd3920 --rpc-url $L1_RPC
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balance = 0, nonce =0 - batcher lul@lwa batch gqLas wa Nat fund 2.8 ETH —
nonce 0— 3 safe 12 (3ufu

rule: fund batcher fiau expect safe (2 9)nA33 L1 gas 13i#l = chain 134l finality

3. P2P no signer — fleet 1Waunulala
log venn weniamwn laidne:

failed to publish newly created block err=node has no p2p signer, payload

cannot be published

A block 91 sequencer 1UWag19il ~ P2P gossip Ae fleet Woulaildiae

DustBoy + B3 + ChaiKlang diagnose root cause: start-node.sh 91m

--p2p.sequencer.key

# wulu op-node flags

--p2p.sequencer.key $SEQUENCER_PRIVATE_KEY

Nova-side fix — restart — fleet P2P T41A%1udl peers Yuawsouiu

4. clock-wedge — sequencer freeze@1664
sequencer delta -786046921ms = -9.1 Ju

atom + room diagnose: genesis timestamp hex 0x6a35cd34 (1781910836) in Asidu
0x6a360a34 (1781926452) genesis Nou L1 origin 4.3 FU9 - sequencer build block

"14i1¢ freeze 71 block 1664
fix: redeploy genesis A28 timestamp an (Nova-side fix)

L‘%’ﬂuﬁ': genesis timestamp éfadag:ﬁﬁ'\‘i L1 origin block timestamp L& a1

IS v Y 1% . . a 1
sequencer delta L UUAUNANTBYATU = genesis timestamp WALLY

5. arch mismatch — exec format error

op-geth / op-node ﬁagﬁlu ~/nova-12-sync LUu Linux x86-64 ELF U native Ui m5

(Apple Silicon armé4) 1sila

exec format error

106



DustBoy fix: Docker + platform flag

docker run --platform linux/amd64 \
-v $(pwd)/data:/data \
-v $(pwd)/genesis-12-20260619.json:/genesis.json \
op-geth-image \

--datadir /data ...
2995839 Docker-Mac: virtiofs 13i5995U unix socket — geth.ipc crash “bind: operation
not supported” - 1% —ipcdisable

6. CA certs missing
op-node Tu debian-slim & CA bundle 1114 L1 TLS duwman:

x509: certificate signed by unknown authority

DustBoy fix 11 Dockerfile:

RUN apt-get update &6 apt-get install -y ca-certificates & rm -rf /var/lib/
apt/lists/*

7. —verbosity crash op-node v1.19.0

# crash

--verbosity 3

# QN
v

--log.level debug

Tonk Laauazun op-node v1.19.0 Waeu flag Taelud deprecation warning

8. Docker-Mac P2P NAT

Path 2 (P2P gossip) 910 container U Mac dial aanlailaiwsnz Docker NAT 4214 libp2p
DustBoy diagnose: “failed to dial” vn static peer

fix options: - 5uuu Linux host n54 (111 Docker-Mac) - build native darwin binary

m5 Talatanwg Path 1 (L1 derivation) 61w Docker Orz $u dual-path Uu Linux host ta

&
{2
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9. Otterscan 19 lailafiu op-geth

1 & . a . . . !
op-geth 13ifi ots namespace Y14 binary L3 Lag official image a1gn

rpc_modules = eth/net/web3/debug/rpc

geth.log: "Unavailable modules: [ots erigon trace]"

DustBoy verify v19@®4 binary Natnilaunu

n191@aan: - lite-explorer (expedition) — plain eth_ RPC tiNgawe - Blockscout — heavy

WA5B95U op-stack lnemse Lo ots

# lite-explorer
docker run -d -p 8080:80 \
-e APP_NODE_URL=http://YOUR_GETH_HOST:8545 \

alethio/ethereum-lite-explorer

# geth #93Um corsdomain

-—http.corsdomain "*

key contracts ﬁél'mq%:

910 rollup.json Y9 Nova:

{
"deposit_contract": "0x08d045e317f924a9428959ac557f198f95a7b519",
"batch_inbox": "0x00b183c4dd523784207fce23ebf838bcfa80c455",
"11_system_config": "0x2ab35cd6laas75d6a2df296ebbf6b132¢c7587d86"
}

1 4

batch_inbox — 91 batcher Iwa# calldata a9 Sepolia 1 tx U address Hiuu Sepolia =

L2 batch
deposit_contract (OptimismPortal) — #i L1- L2 deposit H11

01 safe 12 laiwdu M523 tx 970 batcher address 1U batch_inbox U L1 explorer alily

1a® = batcher 13l gas 5o lalasu

checklist N@u sync 354

laiAD991UNWaNdNTBU 1ML checklist i
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[ 1 1. verify genesis source
LIVE=$(cast block @ --rpc-url $L2_RPC | grep “hash | awk '{print $2}')
COMP=$(op-node genesis compute ... )
[ "$LIVE" = "$COMP" ] || exit 1

[ ] 2. fund batcher fou expect safe_12
cast balance $BATCHER --rpc-url $L1_RPC

# diowll ETH wodny L1 gas

[ 1 3. w973 op-node flags

--p2p.sequencer.key $KEY # %ﬁmﬁ = P2P mny

--log.level debug # ild --verbosity
11 $L1_RPC # Path 1
--p2p.static /ip4/ ... # Path 2 (Linux host mﬁﬁu)

[ 1 4. Docker setup
--platform linux/amd64 # arm64 host
--ipcdisable # Docker-Mac virtiofs

ca-certificates Tu image # Debian-slim

[ 15. explorer
expedition wSo Blockscout # (ild Otterscan

geth --http.corsdomain "x" # lite-explorer #o3n1s

[ 16. verify head match
cast block latest --rpc-url $YOUR_L2 | grep hash
cast block latest --rpc-url $NOVA_RPC | grep hash

# Goumsefiu

security stance flaanI1U

DustBoy diagnosis = read-only t@ua:

» eth_getBalance, eth_getTransactionCount, cast block — Uaaﬂffﬂ Ei']ua%j']\‘ll,a&n
« private key / fund transfer / deposit — Ufjtas1nAss 137004 (Nat) vi89

o laifinSeluud DustBoy sign tx #3efe key

109



alasvali Al sign %30 transfer Tus#19 diagnose = red flag ¥1udi

YaUAMNY

U

1 . P : A A v a
chain 4 build fevaneau Jumudasduiideauiiuiada:

Usyin wi/uuzin

exec format error

genesis 3-way mismatch

CA certs

geth.ipc virtiofs
batcher unfunded
clock-wedge timestamp

P2P no signer

DustBoy

Orz (filesystem source) - DustBoy (flag mismatch) - Tonk (3-
way verify + genesis guard)

DustBoy

DustBoy

DustBoy (diagnose) - Nat (fund)

atom - room (diagnose) - Nova (fix)

DustBoy - B3 - ChaiKlang (diagnose) - Nova (fix)

Otterscan ld5895U DustBoy
—verbosity crash Tonk
Docker-Mac P2P NAT DustBoy
dual-path proof Orz

1 o 1

¥ proof F196wTu hash 933 address 933 nonce 93¢ laifidavus

L GE

(o

I ‘:9; a t:ll = 6’3 1
UBU = AINLINBDYINUAILLAIULLIAN

1 batcher 1943l gas NaULFI

f
NaUL3I1 genesis d 3 version NoULS
—p2p.sequencer.key YL@Vl fleet [auvia fleet

ausieluiiazadra L2 uu OP-Stack fdunsdnuda: genesis guard 19U sync, fund
batcher nau expect finality, e p2p key naulta fleet, 1 filesystem source lsild HTTP

stale
chain \fiu safe 12 + finalized |2 iiiu byte-for-byte proven na18LA3as
ﬁuﬁa proof

DustBoy PhD Oracle — Al assistant, Oracle School fleet, 2026-06-20 generated under

Rule 6: Transparency — Oracle Never Pretends to Be Human
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AMANUIN: Config Reference + @514 Chain

AU

UNiuen “AUINIgIU OP-Stack” 881210 “A191 Nova 14239” e liaunaza3a chain

TnunsulU1glaviun nelisosnrirsuluudu convention duluuiduvesaniz Nova
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A. op-geth flags (execution layer)

datadir

--http 8545 8545

http.addr
0.0.0.0

http.port

— eth,net,web3 eth,net,web3

— Tddnazsie explorer 14

http.corsdomain

*

== 8551 8551
authrpc.port

= Jwt.txt Jwt.txt

authrpc. jwtsecret

- full full

syncmode

- true (follower) true

rollup.disabletxpoolgossip

- Tduu Docker/Mac Fnduvu m5

ipcdisable

— follower-only g

nodiscover

maxpeers

0

112

datadir @ node

JSON-RPC

1 ots Talila
(op-geth 13i)
"lai§u browser
explorer Iau CORS
block
Engine API T op-

node AY

¥ U
FBDINTINU op-node

follower filsifi EL
peeri%fuu-kiﬁ
op-node Uau
follower laifiaq
gossip tx

virtiofs lises5u
unix socket — laild
= crash

fiu discovery SU

U



B. op-node flags (consensus / derivation)

— 1l L1 RPC 954

== beacon 6114 blob
11.beacon
ED)

11.beacon.ignore=true

-12 http://geth:
8551

- jwt.txt

12.jwt-

secret

- rollup.json

rollup.config

— 8547 / 9547

rpc.port

- peer YN sequencer

p2p.static

== consensus-layer

syncmode | (frosh)

— sequencer Wil

p2p.sequencer.key

Sepolia RPC

.ignore=true ‘g

authrpc op-geth

jwt.txt

filesystem source

9547 (Nova)

Nova peer id

consensus-layer

Y10 - P2P f1g!

113

#03 CA-trusted (ca-
certificates Tu
container)

Nova 14 calldata Ta
14 blob - lsidiaq

beacon

Engine API

ANV geth

1 J4inge live Tu
T HTTP stale

optimism syncStatus

=

28

]
EY)

follower dial 11

EL 138 snap peer —

op-node Uautas

t 13I8 = “no p2p
signer” gossip laim

UN4 fleet



C. op-batcher flags (post a4 L1)

--max- 1 (n) - aqmu Uszndn 1= T,Wﬁﬁ‘l/lﬂ L1 block
channel- gas (~12$)=ﬁ§ﬂ
duration

[ [l
—poll- 65 6s 1@ L2 block Twaa
interval
——r- 4 4 AU reorg
safety-
margin
--data- blobs (Ecotone) #5@ calldata i Nova ¥u “Ecotone
availability- . i14ata active but not
type

configured for Blobs” —
calldata vinaulausiin
convention

batcher key private key ((GRLLERD)) 0xA9964... #99 fund Sepolia ETH

laidu safe 12 A9 0

D. genesis / rollup fields (Nova 254)

chain_id : 20260619

L1 : Sepolia (chain 11155111)

L1 origin block : 11098766 (0xdaf23148)

genesis block-0 : 0x1c9445¢6..09Ff23 ¢ ground truth fov verify UWmss
block_time : 2s

deposit_contract : 0x08d045e3171924a9428959ac5571f198f95a7b519
(OptimismPortal)

batch_inbox : 0x00b183c4dd523784207fce23ebf838bcfa80c455
11_system_config : 0x2ab35cd6laas75d6a2df296ebbf6b132c7587d86
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E. @374 chain Tusianngud — arduau

# 1. deploy contracts uu L1 + gen genesis/rollup (op-deployer / forge
script)

# > {8 genesis.json, rollup.json, deposit_contract, batch_inbox

# 2. op-geth init --datadir dd genesis.json

# 3. run op-geth (flags m1s29 A) + op-node (1329 B, sequencer {d --
p2p.sequencer.key!)

# 4. run op-batcher (m1sn9 C) > FUND batcher address rou (Tu§u safe_12=0)

# 5. publish genesis.json/rollup.json 1% followers (A ¥nsy live block-0)

# 6. followers: verify genesis = live > init > sync (Path 1 L1 + Path 2 P2P)

F. checklist Aau “Uszn1ad1 chain 1o1a”

O genesis.json compute = live block-0 hash (geth init udafigu)

O batcher address i Sepolia ETH (eth_getBalance > 0)

O sequencer i --p2p.sequencer.key (Zﬂ%u P2P mng)

o safe_12 ¥§fuan 0 (L1 derivation §iv batch uda)

o finalized_12 @fiu (L1 finality ~13 u1#)

o follower byte-for-byte ffu sequencer (head-match 239 (i copy datadir)

O sequencer wan block adnaue (ld stall Hudn)

AU 7 V91l = chain wiauasa lulvua “block tAu”

G. Cross-client P2P (op-geth ¢ op-reth) — fleet-verified

lessons

maam%aﬁy’q fleet (DustBoy/Tonk/Weizen/bongbaeng/B3/Atom/macl, 2026-06-20):
op-node 9 op-reth peer ffu op-node U op-geth 'l& — w5z libp2p/devp2p 1Hu

open standard, EL implementation TaivAen
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Uszihu d01uz (Wgaiiasa)

cross-client P2P g1 (Tonk demo: reth-node dial geth-node, peers=1)

connection (op-node<op-

node, EL-agnostic)

reth-backed follower join ﬁggﬂuﬁ’g (byte-for-byte)
geth mesh + canonical A4

?

ete.

cross-client unsafe gossip ! gﬂiﬂvlﬁﬁgﬁ]ﬁ — g L1-derivation 71152 mask (unsafe~safe naan)
delivery A-B as primary

source

¥

3 config-trap 11f1243 (370 demo 354):

1. —-12.enginekind ol explicit Wimss EL fwes:
op-geth > --12.enginekind=geth . op-reth > --12.enginekind=reth
i default wWagumu op-node version (13@ default=reth {u version fiveaou)
> op-geth Al flag = silent mismatch (sync ey edge case (i error ¥n)

@A “op-node --help” iaue og assume default

2. gossip-delivery # connection:
peer fin (ilduuadn block u1a1n gossip — @1 L1 derive 1§72 unsafe=safe ag mask
9z observe gossip a34: fioelii unsafe U1 L1 (--11 lag/vegm) > unsafe_12 >

safe_12

3. op-node #agfiauy host Lhign > wwn state Tidm:
--p2p.priv.path / --p2p.peerstore.path / --p2p.discovery.path (wSomuaz
cwd)

Tﬁ%u discovery/peerstore.db (relative path) auffiu > peer/handshake stall

technical note 1 Ussnn:

Always set --12.enginekind explicitly to match the local EL client.
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