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UNN 1: OP Stack Architecture — AMNSIUNDUAY

=
49

“fauazud bug 16 Asaiun1wan process tnuawfiu process Tvu” —

UNLS8UINAN fleet BAIEDUNIU sync UU m5 follower

o Ld 124 . 1
1.1 virludisadnla Architecture Aiau
- a o ] a oo A A o ~
L3L31 (fleet) 150U OP Stack L2 node AS3LL3N @ANAUAUNINTIZARD “U process N
#1 uazusazsainezls” wsie log 11a1nrate daemon wiaufiu N5l
op-node AU op-geth ABAUAY process ¥1111N15 debug AATNIRANIS

UN92219 mental model ﬁgné’mﬁauﬁ%mﬁa%’u command Tae

1.2 Components #anwas OP Stack

OP Stack WU node @antlu 4 process #an unagAdNINATALL:

op-geth (Execution Layer)

Fork 984 go-ethereum #ign patch # w3y L2

ImN15 EVM execution, state, mempool, RPC
« 14idl consensus logic Y8189 — 585U block 21A op-node K1 Engine API

Port #an: 8545 (HTTP RPC), 8546 (WebSocket), 8551 (authrpc / Engine API)

op-node (Consensus / Rollup Driver)

e “@aNn9” V94 L2 — Wusn1uunii block daluadsiduezls
« 97U L1 (Sepolia) \iNe derive L2 blocks

« AYNU op-geth KU Engine API



« AYUNU peer node Surinu P2P gossip (libp2p)
op-batcher (Sequencer whﬁ’?u)

« Batch L2 transactions — @s¥u L1 1Uu calldata (¥S@ blob &3 EIP-4844)
« 19IURNITUU Sequencer — Follower node 13idl process &

« &1 batcher nign — L2 835ulé usi L1 138 data ~ finalization nem

op-proposer (Sequencer 1i11i1)

« Submit L2 output root Ju L1 L20utputOracle contract

o Tddusu withdrawal proof verification

« 11 proposer g — withdrawal 9101 L2 - L1 vildla

1.3 A7N529U Architecture

Sequencer Node:

op-geth «— Engine API (JWT) —- op-node |

(exec) | | |
op-batcher Ll tx ——— L1 (Sepolia) |
op-proposer — L1 tx ——— L1 (Sepolia) |

[
|
|
| L1 RPC  P2P peers |
|
|
|

Follower Node:

op-geth «— Engine API (JWT) — op-node |

(exec) | | |

|
|
|
| L1 derive P2P gossip |
| (safe) (unsafe) |
|




1.4 Engine APl — tduUsgamnan

Engine APl fia JSON-RPC spec #i Ethereum fuungndulsk consensus layer AU
execution layer {xgn@anwUUNId115U Ethereum PoS (beacon chain <> geth) ui
OP Stack U lglunuutieaiu

Port uag Auth:

# op-geth iila authrpc # port 8551
--authrpc.addr=0.0.0.0
--authrpc.port=8551
--authrpc.vhosts=*

--authrpc.jwtsecret=/data/jwt.txt

# op-node wifause flag LAendu
--12=http://localhost:8551
--12.jwt-secret=/data/jwt. txt

¥
A
U

JWT Token: nagasilsdiodldlng jwt.txt ARy lwailAe 32-byte hex random

string

# &9 IWT secret

openssl rand -hex 32 > /data/jwt.txt

A 61 JWT lsinseniu op-node 3% connect 1314 uaz log azuans:

WARN [op-node] Failed to dial execution client err="401 Unauthorized"

1.5 @24L1dUN14 Sync — #ialawas OP Stack
{ifofadi fleet 1inTafinfuanian: op-node Taild sync wuuliies usd 2 paths fivin

UNSIUNU

Path 1: L1 Derivation — Safe/Finalized Blocks

L1 Sepolia - op-node au batch tx - derive L2 blocks - &¢1W op-geth



Trustless — Fayau191n L1 laense kideutelas

. 41 — #8950 L1 finality (~12 min @45 finalized)

Output block 71l@: safe WAy finalized

1gdn5u: withdrawal proof, cross-chain verification

Path 2: P2P Gossip — Unsafe Blocks

Sequencer broadcast - P2P network - op-node 5u - &¢1W op-geth

Fast — 1@ block 1@y real-time (2 3u1iisa block)

Trust Sequencer — A84L%831 Sequencer lailng

Output block 71l@: unsafe

14 dm¥u: RPC figaans latest block, UX 312U

Verify 2599101 m5 Follower

i fleet 1@ verify weRAnssuiluu m5 follower node 234 danmlaain log:

INFO [op-node] Advancing safe head 12 safe=0x4a3f... 11 origin=0x...
INFO [op-node] Received unsafe payload via p2p block=0x7c2a...
number=1234567

block head Aguniu: unsafe BUWUN safe PEMIN finalized MINNWAS

unsafe: block 1234567
safe: block 1234530 (v19 ~37 blocks)
finalized: block 1234470 (w9 ~97 blocks)

1.6 Chain Architecture — L2 Anchored to L1

L2 Tu OP Stack Tailéidu chain 8ase usikniu L1 W1u mechanism waneiu:

Batch Submission

op-batcher 9394 L2 transactions \Ju batch wa2de@u L1 1Ju transaction

calldata:



L2 tx pool - op-batcher -» L1 tx (to: BatchInbox address)

TAsAn Uo7 L1 batch 16 @1u15a re-derive L2 chain lataslaglifaaie

Sequencer

Output Root Proposal

op-proposer @ Merkle root U84 L2 state ¥u L1 nn N block:

# elad1y output root submission

cast send $L2 OUTPUT ORACLE

"proposel20utput (bytes32,uint256,bytes32,uint256)" \
$OUTPUT _ROOT $L2 BLOCK NUMBER $L1 BLOCK HASH $L1 BLOCK NUMBER \
--private-key $PROPOSER KEY --rpc-url $L1 RPC

A vn3Td private key 93414 command — 1% environment variable 1&ue

1.7 Deposit Flow — ETH 91u91a L1 1U L2

User » L1 OptimismPortal.depositTransaction() - L1 tx
1

op-node atu L1 receipts - detect deposit event
1

derive deposit tx - inject 11 L2 block (Liwiu mempool)
1

User 16 ETH uu L2 (‘lisiae bridge 1wi)

L
a A

Fanundanm: deposit tx x4 mempool Uni — op-node inject 191 block lnamss

vinl¥i gas gnNIuay guaranteed inclusion




1.8 Gas Token Ltag Paymaster

Gas Token = ETH (bridged)
OP Stack 1% ETH 1Ju native gas token Ime ETH Uu L2 @@ ETH # bridge 11210 L1

U OptimismPortal

Paymaster (ERC-4337 / Account Abstraction)
d15U UX 91 user lifeedl ETH 1ied1e gas:

User (ifi ETH) - UserOperation - Bundler - EntryPoint contract

{

Paymaster.validatePaymasterUserOp()
i

Paymaster ana gas uwnu

Pattern Ultiulu dApp N1¢@4n15 onboarding 918 — user Liiios acquire ETH fiou

%

1.9 Sequencer vs Follower — Jaunnm19d1Aey

v

component_ suecar | oloner

op-geth 0
op-node
op-batcher
op-proposer
@314 block
daL1tx
FuP2p
Derive L1

O o o o o o O
O o o o o o o d

Follower @9 “read replica” w83 L2 — fidoyansu wiliiidns produce block

1.10 a§°d Mental Model

1 = Y o dy
Aouasile run command Tae Tigawil:



L1 Sepolia (source of truth)

— op-node au batch - derive L2 safe blocks

L— op-node a1u P2P - 5u unsafe blocks ain Sequencer

L— Engine API (JWT) - op-geth execute + store state

nnd189 @1%5U Debug: - block lai advance — 1%m op-node log fau - state AR —
\On op-geth log - L1 data T up-to-date - \¥A L1 RPC connection - unsafe block
l3inn - 1A P2P peers

(Y] Y a b ] . . = . o &
uniinluazidngnis setup 939 — AU genesis file TUauaaNT3 verify sync #1159

unillleuaInUssaunsalngauad fleet Ul OP Stack Sepolia testnet — ¥ log way

behavior la3uns verify 933Ul node M5uag # uni 2: Toolchain — Build 310

Source

“13i31 shortcut @11SU trustless infrastructure — VIN8E197 a4 build 189”

OP Stack 13l prebuilt binary @1%5U op-geth Wag op-node WANWSIULUUN
amulnanuasulanuil 1516 e compile 370 source W@ND UNUATWIHIUNSEUIU

N9 build 19%uA WU trap 93497 fleet LRBUAZISUA

2.1 nKAaNAa4 Build 990 Source
op-geth M® fork V84 go-ethereum 71 Optimism AALUAILNDIDISU L2 execution

layer

1
o

op-node A8 rollup node 141/1'11/3‘131171' sync AU L1 (Ethereum Mainnet) wag derive L2
blocks

Weaeiiifies build 910 source wsne: - Taidl official prebuilt binary Tuwti GitHub
releases #1435 production use - version lddoamseiu network config fifioun -

A5 build Lo98UEU integrity W89 code NAz5U



2.2 Go Version Requirement

YaAINUA
19 op-geth WA op-node AB9IN1S Go >= 1.24 N5 go.mod 1% tool directive ¥4

\Ju feature My Go 1.24

Error N32139a11% Go 1A

a

ViaLumen a8 error 4nauneg181y build 728 Go 1.18 ARANIAU system:

go.mod:171: unknown block type: tool

L4 dy 1 . dl ¥ 1 1Y v 2
YaA1uLUBNI1 Go version NlYBIU go.mod 13390 tool block — fiBd upgrade

NOULAND

M3529d90YU Go Version

go version

a1l gol.18.x WIBLAINI gol.24 — Mad install Tua

2.3 finka Go 1.24 WUU User-Local

351lsiA94 root wazlaiviu system Go

A Trap: go.dev/dl @4 302 Redirect
ViaLumen 19831 URL ndnfiauwilul4de

https://go.dev/dl/gol.24.4.linux-amd64.tar.gz 3¢@4 302 redirect 9 wget -q
Tamnulaeanlusin inluldlnauuiaaniilaile tarball 254

14 URL ms9a1n dl.google.com unu (&4 200 OK lagns):

cd ~
wget -q https://dl.google.com/go/gol.24.4.1linux-amd64.tar.gz



umn Archive uag Setup PATH

tar -xzf gol.24.4.linux-amd64.tar.gz
mkdir -p ~/go-local
mv go ~/go-local/gol.24.4

# Winlu ~/.bashrc wia ~/.profile
export PATH="$HOME/go-local/gol.24.4/bin:$PATH"

export GOPATH="$HOME/go"

source ~/.bashrc

L .
gU8U

go version

# go version gol.24.4 linux/amd64

2.4 Build op-geth

Clone repository (f1gqlsilévin):

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

Build:
go build -o bin/geth ./cmd/geth
Binary Nladvu1nussuieal 83MB:

1s -1lh bin/geth
# -rwxr-xr-x 1 user user 83M Jun 19 10:32 bin/geth

M3V



./bin/geth version

# Geth

# Version: 1.101411.4-stable
# ...

2.5 Build op-node

Clone optimism monorepo (§1&lailavin):

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

cd optimism/op-node
Build:

go build -o bin/op-node ./cmd
Binary fl&Svunausyanas 74MB:

1s -1h bin/op-node

# -rwxr-xr-x 1 user user 74M Jun 19 10:45 bin/op-node
MNI9eDU:

./bin/op-node --version

# op-node version v1.19.0-...

2.6 A Trap: Architecture Mismatch (Linux vs Mac)
DustBoy 3@ error fifieweneusu binary‘ﬁ build U Linux (x86-64) Uy Mac M5
(arm64):

exec format error



awn: Binary 7 build 1é10u Linux x86-64 ELF $33uut mac0S armé4 lailflagnss

Auni fleet T4
Option 1: Docker (sombo vi1lu PR#11, bongbaeng vinlu PR#7)
Build image U Linux wa?35ux1u Docker Ul Mac — #2 Docker 9mA15 architecture

translation 1%

# ¢1at19 Dockerfile & 15y op-node
FROM golang:1.24-alpine AS builder
WORKDIR /app

COPY .

RUN go build -o bin/op-node ./cmd

FROM alpine:latest
COPY --from=builder /app/bin/op-node /usr/local/bin/
ENTRYPOINT ["op-node"]

Option 2: Build 910 Source Uu Mac (Tonk ¥111@lu ~90 3undiuu VPS Linux 98941
)
&1 Mac 1 build uwA309 Mac Tnemsa — Go cross-compile l¢ uigiaan1s Go

ANRIUU Mac

# uu Mac (armé64)
G00S=darwin GOARCH=arm64 go build -o bin/op-node ./cmd

2.7 nsalAnu: Tonk uu VPS

Tonk 14 VPS 7114l Go findasniou urdaanis build 11 unufiagld Docker Tonk
vaan:

1. Download Go 1.24.4 97A dl.google.com (19 URL w54 lai redirect)

2. Setup PATH wuu user-local lsi@@4 sudo

3. Build 719 op-geth WA% op-node

1a159u: Uszanas 90 3uadi uu VPS 7121U (2 vCPU, 4GB RAM)



2.8 A Trap: op-node Flag Version Mismatch

Tonk 13® crash 131854 op-node v1.19.0 A28 flag 1A:

# [0 1216y v1.19.0
./bin/op-node --verbosity=3

# Error:
# flag provided but not defined: -verbosity
# ...

# panic:
A &
mmq:iu op-node v1.19.0 tUA®U flag @10 --verbosity LUU --log.level

# [ gneasdmdy v1.19.0

./bin/op-node \
--log.level=info \
--11=<L1 RPC URL> \
--12=<L2 ENGINE URL> \

ad

5ns19d0U flag N5095U:

./bin/op-node --help 2>&1 | grep -E "log|verbosity"




2.9 @34 Build Checklist

JURIU Ad9 HANAIAKIY

7333 Go version go version gol.24.x Fuly
Download Go (81%@49)  wget https://dl.google. tarball ~68MB
com/go/gol.24.4.linux-amd
64.tar.gz
Build op-geth go build -o bin/geth ./ binary 83MB
cmd/geth
Build op-node go build -o bin/op-node ./ | binary 74MB
cmd
#1979 architecture file bin/geth ELF 64-bit LSB executable,
x86-64
7379 flags ./bin/op-node --help Wi --log. level il
--verbosity

2.10 Lesson Learned 3210 Fleet

1. ViaLumen — Go 1.18 system default lsiwe G’fﬁ)d‘ﬁu 1.24 - 19 dl.google. com
URL 0154 Tail% go.dev/dl

2. DustBoy — 8t copy binary a1nAse9 Linux 1USuuY Mac armé4 Tnenss — doq
build Tnsinsely Docker

3. Tonk — VPS 13id Go = Ueyn1 — install user-local + build teelgtaaiua 90 Juni
WasWu flag --verbosity crash1uv1.19.0 — wWaswdu --10g.1evel

4. sombo / bongbaeng — Docker Ju option findmdu cross-platform

deployment (PR#11, PRH#T)

unsaluisay configure network 728 genesis file Lag rollup config LN®LaL node
191U OP Stack network 234 # un# 3: Genesis + Config — lWanvalila

1 a = Y v 1 & =) 4 = '3 1
ADUN op-node W3 op-geth ¥ sync baLduruaBNLAEN fleet Hoamsaulng 3 agna

Toindou:



1. genesis-12.json — genesis state U84 L2 chain
2. rollup.json — rollup configuration (batch inbox, sequencer window, L1

anchors)

3. jwt.txt — shared secret %274 op-node Lag op-geth

uniliaUseaun1salasaved fleet Tunsuilwanaau s9uda incident Mvinlvivnau

stuck wiaunu

3.1 genesis-12.json

i1lu OP Stack genesis fslsisssunn
genesis-12.json ¥4 OP Stack llylwadree vualwdegnuszuna IMB iwszdl

predeploy allocations #a189588 account w384 bytecode ASU A1881917 alloc:

"config": {
"chainId": 11763,
"homesteadBlock": 0,
"eipl50Block": 0,

"optimism": {
"eipl559Elasticity": 6,
"eipl559Denominator": 50

}

}
"alloc": {

"0x4200000000000000000000000000000000000000" : {
"code": "0x608060405234801561001057600080fd5b50. ..",
"storage": { ... },

"balance": "0x0"

}I

e
"stateHash": "Oxf26a66df...",



"hash": "0x1c9445c6..."

AULANAINATN L1 genesis AB L2 Aasil predeploy contracts
(L2CrossDomainMessenger, L2StandardBridge, OptimismMintableERC20Factory

“1a°) Haoglu genesis alloc aviun Taidilaila

6 119N ViaLumen a841%1 — NanunauLian

1 ¥

ViaLumen n19aa3#1 genesis-12.json #A835614¢) 6 1119 AoUAEIIdRdlARIN
sequencer filesystem lagns:

N4 1: debug_dumpBlock via RPC

curl -X POST http://sequencer-rpc:8545 \

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

-d '"{"jsonrpc":"2.0","method":"debug dumpBlock", "params":
["Ox0"],"id":1}"

U

NAANS:

{"error":{"code":-32601, "message":"the method debug dumpBlock does not exist/

is not available"}}

14 2: HTTP endpoint #iA1A31d

curl http://sequencer-rpc:8545/genesis.json

curl http://sequencer-rpc:9545/genesis.json

wadws: 404 viag]
114 3: SSH 1t lumlula
‘135l SSH access g sequencer node — il alneduge

114 4: debug namespace sus]

# aay debug getBlockRlp, debug storageRangeAt
curl -X POST http://sequencer-rpc:8545 \

-d '"{"jsonrpc":"2.0","method":"debug storageRangeAt", "params":
["Ox0",0,"0x0000...","0x",1],"id":1}"



waans: lalél genesis state auysal — node 13l archive node FslsiiAu state trie
U84 block 0
714 5: nlu repository

£135238d8U workshop repo La¥ op-stack repo nald — Tad genesis-12.json Ll AW

chain Hlag

U

v 174
N4 6: d39194MY op-node genesis 12

op-node genesis 12 \
--deploy-config deploy-config.json \
--11-deployments deployment.json \
--12-allocs allocs.json \
--11-rpc http://11-rpc:8545

U

NAAWS: ABINTS deploy-config.json L&A deployment.json m‘ffdeploy contracts

nauwsn — fleet laidllWainanil

ﬁﬂlﬂﬁ!ﬁnﬂﬂ‘]ﬂﬁﬂ a1

UnynnanAe path-based state scheme ¥84 op-geth # non-archive node T4 —
node 714 state trie tnLd® prune LARYU genesis state (block 0) Fslaiause

reconstruct 1@a1n RPC

14

aaa . fil
'Jﬁ‘l/lgﬂ B copy 31 sequencer Ti esystem

v v 1 . . P
Orz Tidayain sequencer 3 genesis LLag config 139:

U

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

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

Nova serve TW&maniiii HTTP port :8181:

curl http://nova-node:8181/genesis-12.json -0 genesis-12.json

curl http://nova-node:8181/rollup.json -o rollup.json

A Insight @168y (B3): vendor 131u repo taue
B3 @3Unas incident 31:



“genesis-12.json wag rollup.json A4 vendor a4 repo L@w® 881 bootstrap
chain InainAu live sequencer 1Ws1281 sequencer Wagw/redeploy na

\wWasu — node Nnegala sync 3¢ broken laglaisaa”

w1 Wala genesis-12.json 9 verified w&a 19 commit a1 repo Muii:

git add genesis-12.json rollup.json
git commit -m "chore: vendor genesis + rollup config (block@ hash:

0x1c9445c6) "

A\ Nova HTTP :8181 913 stale
13l Nova 9% serve IaNU :8181 w6 fleet WuUINIWAN serve 11U stale — laimseiu

genesis 714 deploy chain 93¢ (518agtdunlu 3 Way Mismatch Incident Anuans)

3.2 rollup.json

Reconstruct 311 RPC '151'

149210 genesis-12.json N1Aa4lAa1n filesystem 1ABATY rollup.json @INI5A

reconstruct bHan op-node RPC method optimism rollupConfig :

curl -X POST http://op-node-rpc:9545 \

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

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

| jg . > rollup.json

ViaLumen 197351uaglé rollup.json Mlaula fegrslassasiendnny:

"genesis": {
II'LlII: {
"hash": "Oxabc...",

"number": 7291823



}
12" {
"hash": "0x1c9445c6...",
“number": 0
}
H
"block time": 2,
"max_sequencer drift": 600,
"seq window_size": 3600,
"channel timeout": 300,
"11 chain_id": 11155111,
"12 chain id": 11763,
"batch_inbox address": "Oxff00...0042",
"batch_sender address": "Ox...",

"deposit contract address": "Ox..."

A Trap: batch inbox address Wagwuile redeploy

ViaLumen 138 “canonical split” — rollup.json ﬁﬁ\‘lmﬂ%"ﬂuiﬂﬁ

batch_inbox address Anile udile sequencer redeploy contracts Antiaeu
config tA134 stale LUURYUY)

91115: op-node sync 16 wslaisu batch transactions 910 sequencer — 13 error

IALAU A3 verify AY:

# 1fim batch inbox address iaaifu
curl -X POST http://op-node-rpc:9545 \

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

| jg '.batch inbox address'

4 1 U 4

waUFaugUAY rollup.json Niled 616119 ABs update YiuM




3.3 jwt.txt
jwt.txt 1Uu shared secret w3 Engine API (authenticated RPC 51319 op-node

uag op-geth) adaaslanie:

openssl rand -hex 32 > jwt.txt

¥ o

[ 10 & e Y, = (% & 1
VBAIREY: laignlunaslay jwt.txt 1a8InU sequencer — LU local secret 581314

op-node iU op-geth vaas1tee as1ulannsaeslalnamenu

# op-geth flag
--authrpc.jwtsecret ./jwt.txt

# op-node flag
--12.jwt-secret ./jwt.txt

A 981 commit jwt.txt a4 public repo — lWNIY .gitignore:

jwt. txt

3.4 Genesis 3-Way Mismatch Incident

U o

e incident 1vinl4 fleet ManuAnyABEAUN wagvinlinautila genesis

verification 881989

@11 Hash Nis19Au
Tonk ¥i1 PR#20 Lie verify genesis 910 3 Wad wagwuiisanulunseiu:

unae? 1 — :8181/genesis.json (Nova HTTP serve)

stateHash: Oxf26a66df...

unae? 2 — rollup.json genesis.12.hash
hash: 0xe365a0cf. ..

unae?d 3 — Nova live block 0 (eth getBlockByNumber "@x0")
hash: 0x1c9445c6. ..



AUA1 @unvas et lansenulas

WanNssnNu
Fleet Vgﬂ@l”sm‘ff genesis 911 :8181 sync Taile — op-geth refuse 719 start LWy

genesis hash 1ains3iU block 0 9 sequencer broadcast:

FATAL: genesis hash mismatch
local: Oxf26a66df...
remote: 0x1c9445c6. ..

9 v . 1@ 13 (9]
op-node 14 rollup.json tAMAWUTYWIAA18AU LNST1T genesis.12.hash Tu

rollup.json F1U7 hash fianu

AUl
Nova republish Wals consistent — 91114 :8181 serve genesis-12.json il hash A5

f{u live block 0 ( 0x1c9445¢6. .. ) WianAU rollup.json A update T8 genesis.12.hash
AFINU

Fleet pull lwalusiuag verify nau start:

# verify genesis hash
GENESIS HASH=$(cat genesis-12.json | jgq -r '.hash')
BLOCKO HASH=$(curl -s -X POST http://sequencer-rpc:8545 \
-d '"{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["ox0",false],"id":1}" \
| jg -r '.result.hash"')

if [ "$GENESIS HASH" = "$BLOCK® HASH" ]; then

echo "[] genesis verified: $GENESIS HASH"
else

echo "[J MISMATCH: local=$GENESIS HASH chain=$BLOCKO HASH"
fi

UNLSYUIN Incident

1. Verify 3 n1a1du9 nau start node: genesis file hash, rollup.json hash, live block
0 hash

2. 9819 HTTP serve 28191fg3 — Nova :8181 813 serve W&t



3. Vendor + commit %a4 verify — 1318 3 N9MTINULAI commit ViuiiLne lock

version
=
asdunn 3
na Ehily! Vendor Tu repo?
genesis-12.json | copy 910 sequencer filesystem 0 UsAU
rollup.json optimism rollupConfig RPC %38 filesystem 0 USAU
jwt.txt openssl rand -hex 32 0 i (secret)

= v

Tunau setup NgnAv:

# 1. avlwaann source of truth
curl http://nova-node:8181/genesis-12.json -o genesis-12.json

curl http://nova-node:8181/rollup.json -o rollup.json

# 2. Verify 3 »me

./verify-genesis.sh

# 3. &9 jwt

openssl rand -hex 32 > jwt.txt

# 4. Vendor genesis + rollup (i vendor jwt)
git add genesis-12.json rollup.json

git commit -m "chore: vendor verified genesis + rollup config"

Wedilndasuwas verify wa1 8992154 init datadir wag start node laagnslasnse #

un# 4: Deploy Sequencer — Nova L@13ugals

“laifi deploy ludu5aseuusn fius deploy M3euZa1nANUANIAIDEN

Wuszuu?”



AN

Uwﬁ,ﬁuﬁﬂﬂszuaumi deploy OP Stack L2 chain 91nUszaun15aia39v04 Nova
Nova f84 redeploy §19 4 58U nauazla chain i stable — usiazsouneliiiy trap ii
Yauaglu config

1519z lanausnisidan Chain 1D audl final config Mldaulaass

4.1 Chain ID — saslivgunulas

b4 1
4 o 1o w L

fiow deploy NNag14 ausniidasrinAeiden Chain ID #l3ivAu chain dululan

ViaLumen 1du8 20260619 — 69910 3ufi workshop (19 figunsu 2026) waziiielun
chain ﬁ,‘uus

ViaLumen verify 31ldwuny chain Talu Ethereum ecosystem lagmsiaaauann
chainlist.org Fa52u 2,654+ chains

20260619 Liusnglugiudoya — s

# emagay Chain ID Fai'luu

curl -s https://chainid.network/chains.json | python3 -c "
import json, sys

chains = json.load(sys.stdin)

target = 20260619

matches = [c for ¢ in chains if c.get('chainId') == target]
print(f'Found {len(matches)} match(es) for chainId {target}')
if matches:

print(matches)

# Expected output: Found 0 match(es) for chainId 20260619

4.2 Stack 91 Nova Deploy
Nova 14 OP Stack mmgﬂuﬂ’izﬂauﬁ’w 4 component #&n usiazasulu screen

session WYNNUUU server:



op-geth 9545 (HTTP) / 9551 (Engine API) = Execution Layer — 5u EVM, 4An13 state
op-node 9547 (P2P) / 9227 (HTTP RPC) Consensus Layer — derive L2 910 L1
op-batcher | 9548 @4 L2 tx batches %u L1 (Sepolia)
file-server 8181 serve genesis.json / rollup.json 1% node

L1 Origin: Sepolia block 11098766 — Qﬂ‘ﬁ L2 chain 134 derive

# eadau L1 origin block

cast block 11098766 --rpc-url $L1 RPC URL

Nova 1% screen LWS12 deploy UL remote server — ¥i1l# process gamasuudl

disconnect SSH:

# &9 screen sessions & wsuuwsiaz component
screen -S op-geth # Execution layer
screen -S op-node # Consensus layer
screen -S op-batcher # Batch submitter

screen -S fileserver # Static file server

4.3 Deploy 4 58U — Uuiin Trap unagsau

59U#l 1 — Fork Divergence (v1)
Usynin: Sequencer @374 local fork Nlkmnaanan L1-derived state

op-node derive L2 blocks lngg1u data 310 L1 — wsa1 sequencer 14 genesis
config #ilaimsefiu L1

HuazISuas19 block 71 L1 liwausu danaliitia state conflict

ERR sequencer forked block=5632
local hash=0xdeadbeef derived hash=0xcafebabe

reason="unsafe reorg detected"

root cause: genesis.json Pllainsenu L1 contract state g block 11098766

UNISYU: genesis AB4 derive 11917 L1 contracts 359 13 hardcode 14



59U# 2 — Batcher Unauthorized (v2)
Usyni: L1 reject batch transactions M19%un

WARN batch submitter failed to submit batch
err="unauthorized: batcher address mismatch"

configured=0xA9964a... 11 system config=0x644Da2...

root cause: rollup.json 3%y batcherAddr = 0xA9964a..

Wi L1 SystemConfig contract LAU batcher address 1Ju
0x644Da211BB604B58666b8a9a2419E4F3F2aceCOA

OP Stack Holocene upgrade WY strict validation — batcher address Tu frame
header Aa¥ns3Au L1 SystemConfig

21 mismatch — L1 reject batch frame Miaviun — L2 133l data - safe 12 laiwgu

# es7aday batcher address aan L1 SystemConfig
cast call $SYSTEM CONFIG ADDR \
"batcherHash() (bytes32)" \
--rpc-url $L1 RPC URL

A Trap: batcherHash return Wu bytes32 (left-padded) A9 extract 20 bytes NY:

# uwiday bytes32 - address
cast call $SYSTEM CONFIG ADDR "batcherHash() (bytes32)" --rpc-url
$L1 RPC URL \

| python3 -c "import sys; h=sys.stdin.read().strip();
print('0x'+h[-40:])"

59U 3 — Clock Wedge (v3)
Usynn: Chain freeze — op-node U§j+as block Traiviaviun

ERR driver block timestamp too far in past

genesis timestamp=0x6a35cd34



expected=0x6a360a34
drift=-9.1 days

root cause: genesis.json @ timestamp AA — A9 9.1 Tu

OP Stack laig@u5u block 91 timestamp a1%&4 genesis 11n1A71 threshold
W8 genesis timestamp #n node % freeze viufitws1zyA block Tusig “rAuly”

35 verify timestamp nau deploy:

# wiay hex timestamp - unix - human readable
python3 -c "

import datetime

ts wrong = int('Ox6a35cd34', 16)

ts correct = int('0Ox6a360a34', 16)

print(f'Wrong : {ts wrong} =
{datetime.datetime.utcfromtimestamp(ts wrong)} UTC")
print(f'Correct: {ts correct} =
{datetime.datetime.utcfromtimestamp(ts correct)} UTC')
print(f'Diff : {(ts_correct - ts wrong)/86400:.1f} days')
# Output:

# Wrong : 1784988980 = 2026-06-09 15:56:20 UTC

# Correct: 1785025076 = 2026-06-10 02:00:00 UTC (approx)

# Diff : 9.1 days (negative from wrong perspective)

A Trap: hex timestamp A19AU 1 A19NET 91IUNIYAITUNFNAURAYIU — verify

rauanau deploy

59U 4 — Final Stable (v4)
Nova unvsauteyvawdeudu: 1. 0 genesis timestamp gneA4: ox6a360a34 2. [

batcherAddr #59AU L1 SystemConfig:
0x644Da211BB604B58666b8a9a2419E4F3F2aceCoA 3. [ genesis alloc ASUAIU MF9AU L1
contracts

Final genesis hash (proof):



0x1c9445c6cac6880fae00b45dedfc8bf43ce5fd39ec8eb9053b02e2e89a09f 23

hash @@a fingerprint w84 genesis block — A1 config 1a¢ WY hash agLUasuRun
7

A1591MA node Tu fleet sync 117 hash 1@gafiu = Buduinly genesis i

4.4 Batcher Funding — fusn#iuaslaitiu

a4 deploy stable &1 8 trap #ile7 Jizo 190:

INFO batch submitter checking batcher balance
address=0x644Da2... balance=0 ETH nonce=0
WARN batch submitter insufficient funds to submit batch

nonce = 0 %3118A21371 batcher account 84laitma submit transaction 1A 1ae

21 batcher & 0 ETH uu L1 — lsigunsa post batch - safe 12 stuck 71 block 0

# m5)adau batcher balance uu L1
cast balance 0x644Da211BB604B58666b8a9a2419E4F3F2aceCOA \
--rpc-url $L1 RPC URL \

--ether

# Fund batcher nau deploy (#ffus1 ~0.1 ETH Sepolia)

cast send 0x644Da211BB604B58666b8a9a2419E4F3F2aceCOA \
--value 0.2ether \
--rpc-url $L1 RPC URL \
--private-key $FUNDER PRIVATE_KEY

A Batcher funding checklist Aau deploy: - [ ] batcher account & ETH uu L1
(Sepolia = 0.1 ETH) - [ 1 batcher address #54AU L1 SystemConfig - [ ] batcher

address ®#59AU genesis alloc




o

4.5 @34 Config and1Any

L4

genesis.json — fields ino9 verify

{
"config": {
"chainId": 20260619,
"optimism": {
"eipl559Denominator": 50,
"eipl559Elasticity": 6
}
},
"timestamp": "Ox6a360a34",
"alloc": {
"0x644Da211BB604B58666b8a9a2419E4F3F2aceCOA": {
"balance": "Ox..."
}
}
}

rollup.json — fields ﬁﬁ'm verify

"genesis": {
"1t {
"hash": "..."
“number": 11098766
b
"2t {
"hash":

’

"0x1c9445c6cac6880faec00b45dedfc8bf43ce5fd39ec8eb9053b02e2e89a09f 23",

"number": 0
}
H
"batchInboxAddress": "Ox...",

"batchSenderAddress": "0x644Da211BB604B58666b8a%9a2419E4F3F2aceCOA”



A batchSenderAddress ABIA5INU L1 SystemConfig batcherHash L@ua

4.6 Trap Summary — Deploy Checklist

d ¥
DT

Fork Divergence unsafe reorg # block N re-derive genesis 310 L1 contracts
39
2 | Batcher Mismatch batch reject ﬁ’jxmuﬂ sync batcherAddr fiu L1 SystemConfig
3 | Clock Wedge chain freeze, drift -9.1 31 = verify hex timestamp #78 python3
4 | Batcher Underfunded | safe 2 stuck o fund batcher fau deploy
unasy

Nova deploy 4 sau ldldanuduman — usdidunisduny trap fiazdu
fleet 16l checklist Nunanuasass luilungul)

Aafidnd maeﬂu deploy OP Stack:

1. genesis timestamp — verify hex 778 python3 nﬂﬂ%ﬁ
2. batcherAddr — ABamsenu L1 SystemConfig lailaiua genesis alloc
3. batcher funding — ETH fiasw¥ouneu batcher 134

4. genesis hash — vHu fingerprint ?jﬂﬁ'}ﬂ verify iﬂnnﬂuié’f chain LAy

unb ﬁ]z‘v;ljﬂﬁﬂ: Sync L2 Node — fleet AL®UL®1 chain W84 Nova 11 sync

g4la # uni 5: Follower Setup — M3 Node M1 Sequencer

unia

e Sequencer 984 Nova Fuauduay chain 3y produce block ¢ asAarenfs
A5t fleet WanuAE139 network Tugnug follower node — node b sync $113
Sequencer Taglaifians propose block 184

Uwﬁﬂsamqu%’umau&”’qLLGi%’U"I,V\Ié config 910 Sequencer aufia node i sync w1

p2p 17239 520 trap 7 fleet 19958WIN9IN



5.1 AsnAoelAsuan Sequencer

AouAq follower node 151@a4lAlWaa11TUN Sequencer operator (Nova Tunssl

U839 workshop ‘5):

i

genesis-12.json = N1%AUA genesis state Y84 L2 chain

rollup.json config #1%35U op-node: L1 contract addresses, batch inbox, sequencer
endpoint
jwt. txt shared secret @113 authenticated RPC 3214314 op-geth Wag op-node

a

TWawmaniifiosnnan Sequencer Mtodiola WSz genesis hash NRAALYINTA node

agAuag chain

5.2 YuURaUN 1: Init Datadir A28 Genesis

N9USU op-geth ATILLIA MDA init datadir LN@@314 state database 310 genesis:

./geth init --datadir ./data genesis-12.json

1 14
= L4 =

output NIONABIALYU genesis hash:

INFO [06-19]12:34:56.789] Successfully wrote genesis state
INFO [06-19]|12:34:56.790] database=chaindata
INFO [06-19|12:34:56.791] hash=0xabc123...def456

[ Verify Hash 1549 Canonical
JunauildrAuin — hash NlARoIRsIAU canonical genesis hash 7 Nova Usgn

131u Discord fimu sync sid 61 hash linsauansdn genesis file gaudly wsalduain
source KA

Tonk Weun pattern 4 sync-fixed.sh 7% genesis guard fiaw sync:



#!/bin/bash
CANONICAL HASH="0Oxabc123...def456"

ACTUAL HASH=$(./geth --datadir ./data dumpgenesis 2>/dev/null | jq
'.hash'")

if [ "$ACTUAL HASH" != "$CANONICAL HASH" ]; then
echo "[] Genesis hash mismatch!"
echo " Expected: $CANONICAL HASH"
echo "  Got: $ACTUAL HASH"
exit 1

fi

echo "[J] Genesis hash verified — proceeding to sync"

pattern 11{e9u scenario NlAsnen81u inject genesis UaauLNeas19 proof asn

M39NUNAN honest node V89 workshop

5.3 Junaui 2: Su op-geth (Execution Layer)

flags d1Agy:

./geth \
--datadir ./data \
--http \
--http.port 8545 \
--authrpc.port 8551 \
--authrpc. jwtsecret jwt.txt \
--networkid 20260619

¥

v

--http.port 8545 — JSON-RPC port A115U client 171"’311J query

--authrpc.port 8551 — Engine API port 17'; op-node 1‘8’3@6'}5 (mogld JWT)

--authrpc.jwtsecret jwt.txt — path 1Jé9 shared secret

--networkid 20260619 — chain ID Y83 workshop chain (#53A1U genesis config)



A\ Trap: authrpc Port Collision

ViaLumen 198 trap #lnanse — Ui shared server 7ifinane node Sunwsauniu port

8551 9n node 8w bind 13uan op-geth % error:

Fatal: Failed to start the RPC server: listen tcp 127.0.0.1:8551: bind:

address already in use

ad 14 174 tdl 1 % U o U 1
asun: 19 port Mliigriudmsuusag node:

# node
# node
# node

./geth

1:
2:
3:

1af 8551
1af 8552
Taf 8553
-authrpc.port 8552 ...

pattern diauAu contention pattern Mitaalu CODEX HOME environment —

shared resource AB4LLU4 port space THIALIU

A Trap: geth 1.14+ laisa95u Clique/PoA

ViaLumen debug wu41 geth version 1.14 ¥ulusin Clique consensus engine 88n

5895ULaN1Y PoS (Beacon) @115U PoA chain 8814 workshop chain @iasld geth

1.13.x:

# @5)aFau version

./geth version
# eaela 1.13.x Mald 1.14+

a1l geth 1.14+ 9% error Vg init:

Fatal: Failed to write genesis block: unknown consensus engine

5.4 JuAdUN 3: 5U op-node (Consensus Layer)

op-node A8 layer 71 sync L2 state lngg1ua1n L1 (Sepolia) uazdaansnu op-geth

WU Engine API:



./op-node \
--ll=<sepolia rpc> \
--12=http://localhost:8551 \
--12.jwt-secret=jwt.txt \
--rollup.config=rollup.json \
--p2p.static=<nova peer> \

--rpc.port 9547

x4

flags d1Asy:

v

e --11 — RPC endpoint 84 Sepolia (L1 source of truth)

e --12 — Engine API U84 op-geth #i5ul% (Foe match authrpc port)

e --12.jwt-secret — ABNUU jwt.txt vLWéLﬁ&l’]ﬁUﬁ op-geth T

e --rollup.config — path lU&3 rollup.json 910 Nova

e --p2p.static — enr/multiaddr Y89 Sequencer node e peer 1auns4

e --rpc.port 9547 — RPC port U84 op-node 184

115%1 nova_peer

Nova agua5 peer info Tu format:
/ip4/x.x.x.x/tcp/9222/p2p/16Uiu2HAm. . .
%38 ENR format:
enr:-I54Q...

Tdaniilu --p2p.static LWel¥ op-node dial as3lu# Sequencer unuagse

discovery




5.5 9unauN 4: Process Persistence A28 tmux

A Trap: nohup #1178 SSH Disconnect
nawAUly nohup ... & LWB5U process T background wmlu environment UNGLUU

nohup process E4KNAU session wagm1eLile SSH disconnect

Qdd‘ v %4
A5ngnaas: 14 tmux:

# &9 session & usu geth

tmux new-session -d -s geth

tmux send-keys -t geth './geth --datadir ./data --http --http.port 8545
--authrpc.port 8551 --authrpc.jwtsecret jwt.txt --networkid 20260619

Enter

# &9 session & U5uU op-node

tmux new-session -d -s opnode

tmux send-keys -t opnode './op-node --ll=<sepolia rpc> --12=http://
localhost:8551 --12.jwt-secret=jwt.txt --rollup.config=rollup.json --

p2p.static=<nova peer> --rpc.port 9547' Enter

# m5)aFaU sessions

tmux 1s
naung log:

tmux attach -t geth # @ geth log
# Ctrl+B, D wia detach

tmux attach -t opnode # @ op-node log

A Trap: datadir Already in Use

v
U

No.10 X 198 trap i tilawe181y init datadir 113137 process igesuag:

Fatal: Error starting protocol stack: datadir already used by another

process

ad v
A5LN:



o

# ¥ process " lock datadir
lsof | grep chaindata
# wia

ps aux | grep geth

# kill process i

pkill -9 geth

# usidaeg init Tny

./geth init --datadir ./data genesis-12.json

5.6 Yunaufi 5: Nested SSH Quoting

v YV

\aR95u command Tu remote server Wy SSH UN9ASIA 4 pass flag NFUTOUTS

quoting Tu single command line agWs:

# [ aawy — quoting afaudu
ssh user@server "./op-node --11='https://rpc.example.com' --

rollup.config=rollup.json"
ViaLumen L%'Elugpattern U: 1% ssh 'bash -s' < scriptfile WNU:

# &9 script file local

cat > start-opnode.sh << 'EOF'

#!/bin/bash

./op-node \
--ll=https://rpc.example.com \
--12=http://localhost:8551 \
--12.jwt-secret=jwt.txt \
--rollup.config=rollup.json \
--p2p.static=/ip4/x.x.x.x/tcp/9222/p2p/16Uiu2HAm. .. \
--rpc.port 9547

EOF



# 5u script uu remote

ssh user@server 'bash -s' < start-opnode.sh

pattern Unanitags quoting hell visuun

5.7 Verify Sync Status

784 node MNADITUNILAD MSIABU sync status:

# a1u op-geth 31 block aamilu block ‘lwu
curl -s -X POST http://localhost:8545 \
-H 'Content-Type: application/json' \
-d '{"jsonrpc":"2.0","method":"eth blockNumber", "params":[],"id":1}"' |
iq .
# output Wimeauds

{"jsonrpc":"2.0","id":1,"result":"0x1a4"} # block number uAnfuiFasq

# a2u op-node 13a9 sync status

curl -s http://localhost:9547/sync_status | jq .

# output eéhatne

{

"current 11": {
"hash": "Oxabc...",
“number": 7890123

I

"safe 12": {

"hash": "Oxdef...",
“number": 420

b

"unsafe 12": {
"hash": "oxghi...",
“number": 425

}



node sync 1901 unsafe 12.number WANIUAINLIAT

5.8 Tonk’s Genesis Guard — Deeper Look
pattern 989 Tonk A1lU sync-fixed.sh @uAISIAsUNNISAAMDIDNASIIUUSUNINEY

Au:

#!/bin/bash

set -e

CANONICAL HASH="0Oxabcl123...def456"
DATADIR="./data"
GENESIS="genesis-12.json"

echo "[J Verifying genesis hash...

# init uag@y hash

./geth init --datadir $DATADIR $GENESIS 2>&1 | grep "hash="
ACTUAL_HASH=$(./geth --datadir $DATADIR dumpgenesis 2>/dev/null |
sha256sum | awk '{print $1}')

if [ "$ACTUAL HASH" !'= "$CANONICAL HASH" 1; then
echo "[] ABORT: Genesis hash mismatch"
echo " This node will NOT sync to prevent joining wrong chain"
exit 1

fi

echo "[] Genesis verified"

echo "[J Starting sync..."

# start nodes
tmux new-session -d -s geth

# ... rest of startup

o

vinla pattern ddAny:



1Y Y 1

Tu OP Stack AUT sync chain Hnazl3i3i1AIteegAUaE chain AuNIENNEN

U
1 1

submit proof 438 query transaction #iAudU submit Ueyi1il hard to debug tws1e
node gidlau healthy ui state sinafiu
genesis guard Y84 Tonk vinlvdeynndl fail fast AumAcAL 59U philosophy Vo4

workshop: honest participation — 811519¢jfin chain 1577 13A75 participate g

a
asdunmn 5
Fulwa genesis-12.json, rollup.json, jwt.txt 310 Nova
init datadir geth init --datadir ./data genesis-12.json

verify genesis hash = L#igufiu canonical hash 91 Nova Usgna

3u op-geth port 8545 (rpc) + 8551 (authrpc) + jwt.txt

3u op-node L1 rpc + L2 engine api + rollup.json + nova peer
persistence tmux L nohup

verify sync eth blockNumber + /sync status

Traps i fleet 1oauAZUALSD: - authrpc port collision — unique port per node
(ViaLumen) - geth 1.14+ l3i5895U PoA — 14 1.13.x (ViaLumen debug) - datadir in
use — pkill -9 ABw init (No.10 X) - nohup m1e SSH — 1% tmux (best practice) -
nested SSH quoting W3 — bash -s < scriptfile (ViaLumen)

undnluazasoungu Batch Submission uag L1 Data Availability — 357
Sequencer JudnLagas L2 transaction data ?Tu L1 # unfl 6: Path 1 — L1

Derivation (Trustless Sync)

AN

L1 Derivation Aaw1laves OP Stack — naln?vinlii L2 chain @1u15a sync lalagl
aoudalas 141 sequencer azlnunuseau Joyadsiaguu L1 Sepolia nasatian

157lugug fleet AinnuUszaunisalassluseudl Taiudn L1 derivation vinsuegnsls

Tuauu — angnSanaznauwal unilsauuniSeuvas ViaLumen, Orz, DustBoy,

Y YV L4

Tonk wazaudue wWeligeutlanazlylaass

Y




naln L1 Derivation Aoazls

L1 Sepolia
L op-batcher post batch transactions
L op-node au batch aan L1
- derive ndwflu L2 blocks

L safe 12 / finalized 12 &iliaa

op-batcher AonszuIuNSTiTaIn L2 transactions Wi batch uda post a3 L1
Sepolia \Ju calldata %3@ blob transaction VN batch Naauaiuag L1 block 919
99

op-node Vutifignu batch widtuann L1 uda “derive” — uwuasnduidu L2 block
sequence lngliidosatulas verification ¥ineinu L1 state lnenss
Naﬁwéﬁﬁﬂﬁiyﬁ?mﬁa: - safe 12 — block #ifi batch post as L1 u&3 (81l reorg &1

n) - finalized 12 — block #i L1 finality W1uuda (Ethereum Sudhy reorg luladnudn)

M lufg “Trustless”

51l sequencer lNs1e:

1. Sequencer post block 157 (unsafe 12) usglgdiala verify 14

2. op-batcher @4 batch Fu L1 — s gailynau usaiiu dogauu L1 uaa
3. op-node YB4L5197U batch 910 L1 184 derive nauLlu L2 block 1a4
4.

911 sequencer @4 block &M wél batch Uw L1 gn — derived chain 3% override

Uszauni13aia3991n Fleet

ViaLumen — Sync 0- 3845 ¢inu L1 891
ViaLumen 134 sync 211 block 0 Tag P2P gn refuse 714 session ABLs11IT peer ¥

188 Ue op-node 9811158 sync tAATURY block 3845 Tnaeinu L1 derivation 8819
=
Le

dl <@ 1
Log NLAUIE1AI9 sync:



t=2026-06-19T... lvl=info msg="Advancing bq origin" origin=0x...#2450100
t=2026-06-19T... lvl=info msg="Sequencer started building new block"
parent=0x...#3844

[ o w | a [
YDAWNM: Advancing bg origin UGN op-node NMasUsedIa L1 batch Tursl BaviAu

log #luasaiiles = L1 derivation ¥in91uUn@

Orz — safe |2 = 2591, finalized |2 = 2054
Orz 578974 sync status A9il:

"safe 12": {
"hash": "0x...",
“number": 2591

}

"finalized 12": {
"hash": "0x...",

"number": 2054

NAMN5I980U: LU block hash AU Nova ua1 byte-for-byte n59 wanadn L1

derivation 1% chain ﬁgﬂﬁa\‘l

DustBoy (m5) — “Advancing bq origin” luasaiiias
DustBoy 51841411 log Advancing ba origin aseitieslingn Faludyeyiaii

L1 derivation ¥11391ul@f op-node AM&da81u L1 batch Tusingnaaniaan

Tonk — safe 2 = 2465 #i1u L1 874, 6/6 byte-for-byte
Tonk sync W1u L1 derivation &1 Lsidiesld P2P 1a8 waznansav@au 6 block Migu

NAEDU: byte-for-byte »93 Nova 11 block




ad

5/5232490U21 L1 Derivation 11911

1. @ sync status

curl -s http://localhost:9545/sync_status | jg '{
safe 12: .safe_ 12.number,
finalized 12: .finalized 12.number,
unsafe 12: .unsafe_12.number

} 1
Aa
Wanm:
"safe 12": 2465,

"finalized 12": 2054,
"unsafe 12": 2470

A1 safe 12 WA¥ finalized 12 mé’u%m’%asq = L1 derivation ¥1191uUNH
2.9 log

journalctl -u op-node -f | grep -E "Advancing|derived|finalized"
fe8 log Tin:

msg="Advancing bq origin" origin=0xabcd1234...#2450200
msg="derived L2 block" block=0x...#2466

A Traps uagisun

A Trap 1: op-batcher liivi191u — safe 12 fin 0 naen

91M15: safe 12 LYEU A9 0 US9FAILATLANUIUNIN NN unsafe 12 VEUUU



@1in: L1 derivation 811 batch 210 L1 wsigih op-batcher 13ilé post batch tae Al
ozl derive

f373¢aU:

# @ batcher log
journalctl -u op-batcher -n 100

# 53331 batcher post tx uu L1 1nu

cast logs --address <BatcherInbox> --rpc-url <L1 RPC>

IN: @52980U batcher config, L1 wallet balance (fi99dl ETH 15U gas), uag

batcher 15U

A Trap 2: Public L1 RPC Rate Limit (429) — L1 Derivation A14

I = 1 24 =
91115: op-node log 4 error 429 #58 rpc error UBYE LAY sync BIAUINUTONRYA

#2984 error:

lvl=warn msg="Failed to fetch receipts" err="429 Too Many Requests"

lvl=warn msg="Retrying L1 block fetch" attempts=5

@114n: Public RPC endpoint 3l rate limit op-node $184 query L1 Uagunsgning
derivation vinlwlau throttle

1
LN

# op-node config
[l1]
rpc = "https://YOUR DEDICATED L1 RPC"

rpckind = "alchemy" # v3a infura / quicknode enuvila
%30 CLI flag:
op-node \

--11=https://dedicated-11-rpc.example.com \
--11.rpckind=alchemy \



~-11.rpckind 47814 op-node USU retry strategy uag batch request Tinangiu

provider

A Trap 3: Stale rollup.json — Derive fin Chain lng/lsidl Error

e oo o ,

UAD trap ﬂaumiqﬂﬂ?jﬂ wag ViaLumen Lﬁ]aiﬂﬂmiﬂ

81n15: op-node sync laUn@ head number v&u log gun# we block hash l3inss
Nova

A501959984 ViaLumen:

wWSauweu block 3233:

VialLumen local:
Oxfd28ad4e3b7c91f205d8a6e2b3c47d1f9a2e83b56c4d7e9f0alb2c3d4e5f6a7b8
Nova canonical:

0xa603f8c2d4elb7a9f2c5d8e3b6adflc9d2e5b8a3f6c9d2e5b8alf4c7d0e3bb

l3imse — 1Ju canonical split

. N v & s 1 A a . . =
a1u): rollup.json N TuIRSTUNMS0RA chain 115 derive aglUn1u genesis ¥
Avualu rollup.json a1RAARSUARY chain NasRaisualag il error van

MN979d9U:

# iim genesis hash Tu rollup.json

cat rollup.json | jg .genesis

# Wigufu chain %9
curl -s http://localhost:9545 \

-X POST \

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

-d '{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["Ox0",false],"id":1}" \

| jg .result.hash

usl genesis hash match # chain gn 1Ws1g genesis 813M54 WA derivation config WA
Vil split Tunends

Verify ﬁgﬂﬁm — 1 finalized block hash 1Tu ground truth:



# @9 finalized block number wasis

FINALIZED=$(curl -s http://localhost:9545/sync _status | jq -
r .finalized 12.number)

FINALIZED HEX=$(printf 'Ox%x' $FINALIZED)

# 69 hash wag finalized block
LOCAL HASH=$(curl -s http://localhost:9545 \

-X POST \

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

-d "{\"jsonrpc\":\"2.0\",\"method\":\"eth getBlockByNumber\",
\"params\":[\"$FINALIZED HEX\",b false],\"id\":1}" \

| jg -r .result.hash)

echo "Local finalized block $FINALIZED: $LOCAL HASH"

echo "Compare with Nova or reference node"

1
I

61 hash laiinss Nova — @aa5u sync T1sidae rollup.json fign

Verify Discipline — #ann15m529@au

uniseudAef fleet ldansoui:

Ql dl = = o [ |
Aanguiliowaane v lulaieana

head number ¥8U derive i chain Avduld
genesis hash match split tAAnas genesis 14
sync status aUN# aidl error # chain gn

finalized block hash @53 Nova  iifi@ ground truth 934

ViaLumen 58u3uniluuy hard way: sync aufiq block 3845 Wsin$1aWu394 session
derive A0 chain s rollup.json 111 n1stsulsifag config igneasuag verify Aag

finalized hash Aavunaunlidula

a'§1J Path 1: L1 Derivation

L1 Derivation Trinanusiulageanlu OP Stack sync:



o Trustless: liRoato sequencer verify 910 L1 RN
o vireulaudlsisi P2P peer: ViaLumen waz Tonk Wgatinan

« safe |2 wag finalized (2: Orz uag Tonk 1 hash 549 Nova byte-for-byte

WAABISLN trap 3 To: batcher laivi19u, RPC rate limit, wa rollup.json Aa nginly

91ulafe verify Aae finalized block hash tfiguniu reference node L@

unanly: Path 2 — P2P Sync uag Snap Sync # U‘Vl‘ﬁl 7: Path 2 — P2P Gossip: Real-

time Sync

AN

Tu OP Stack figoatdunei follower node T4R4 block T1sian sequencer:

« Path 1 (Safe L2): Ass1U L1 — 58 sequencer submit batch a1 Ethereum — %1
wel final
« Path 2 (Unsafe L2): 311 P2P Gossip — 5U block VU171 sequencer @514 — 157

usigialad verified on-chain

UNilineae Path 2: P2P Gossip t@un197 fleet 15119vinli unsafe (2 muviu
sequencer WUU real-time — ka¥l39931984 incident 1INl fleet NaMuAsFuaY

Wa18YI1199UNI1 DustBoy L8 root cause 339

P2P Gossip Aaazls
1@ sequencer @514 block 11t op-node ag broadcast #1u libp2p Tuds peer Vgﬂ@f’a
Tum3ave follower node 71 connect 8gaz3U block 1wk gossip protocol viu —

laifoese L1

sequencer op-node

|
| libp2p gossip (TCP /tcp/9227)
v

follower op-node



| unsafe 12 head uffuviuii
v

follower op-geth

gadIAyT fleet L5158UFAINUsTAUNTTAID3 (ViaLumen verify):

P2P Gossip 19 TCP — lsil4 uDP

multiaddr JUWUY /ip4/<ip>/tcp/9227 MHN18ANINATEIN block UDP %1300gnés

NAT #ilsise95u UDP Ads sync W P2P 16 lsifidausdfnu network protocol

38 Connect P2P

) a . = .
YUMDUN 1: AN peer-id VDY sequencer

1% RPC call opp2p_self UU sequencer op-node:

curl -s -X POST http://<sequencer-op-node-rpc>:<port> \
-H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"opp2p self","params":[],"id":1}"

f129814 response:

{
"jsonrpc": "2.0",
"id": 1,
"result": {
"peerID": "16Uiu2HAMXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX" ,
"addresses": [
"/ip4/0.0.0.0/tcp/9227"
1
}
}

14
=

AN peerId 1AD peer identity W84 sequencer 7 follower ﬁadszﬂu config



Junaun 2: Usenau multiaddr
sduuu:

/ip4/<sequencer-public-ip>/tcp/9227/p2p/<peerID>
ABE:

/ip4/203.0.113.10/tcp/9227/
P2/ 16U 1 UZHAMXXXXXXXXXXXXKXXXXKXKXKXXXXKXKXKXXXXKXXX

Junoun 3: 1 flag Tu follower op-node
--p2p.static=/ip4/<sequencer-ip>/tcp/9227/p2p/<peerlD>

flag U@ follower connect Tusn sequencer 1T static peer iU peer

discovery 8nlusiR

Incident: P2P Blocked — Fleet AunWsaunu

21715
#8490 fleet 15614 follower node ASUNNLASEA 159WU31 unsafe (2 Taivugiu 1 fleet

WAUDINISIATIDUAU:

peers: None

error reconnecting to static peer: all dials failed

log 1u follower op-node wans:

WARN p2p peer: failed to connect to static peer
peer=/ip4/203.0.113.10/tcp/9227/p2p/16Uiu2. ..

err="all dials failed"

unsafe 12 ngaila luuduwdl sequencer §3vi191uUn@ safe 12 daaulaniiu L1 usl

F1NIUN



n153ladeIUa AU (Kn)

NnaulunauwsnAndn config {e follower An avsunuaaoea:
* 71579 peer-id » ATINNA?

« M523 TCP port 9227 - \Unag firewall laila block

« a94 restart follower — U ULDULAL

{]mumvl,aﬂé’agjﬁ follower

DustBoy 11 Root Cause
DustBoy 13]15@ follower log agnaifen 1wl \UA Nova (sequencer) op-node log

LU LS NU:

ERROR p2p: failed to publish newly created block

err="node has no p2p signer"

A a
UAB root cause V33

start-node.sh U84 sequencer YA flag:
--p2p.sequencer.key=<hex-private-key>

a1laidl flag i op-node ¥4 sequencer a%: 1. #5149 block lamuunf 2. laianunsa
sign block fiau broadcast 3. publish fail 9)n block — 14idi gossip eanlUae

follower n§a593U gossip NaiflFuNRe — UABWENIA fleet Funsouiu

B3 8ugiu
B3 cross-check 81115:84/2189AU% DustBoy 319y — match 100% 14 error

message LazNaRNTTU

ad 14
A5LN

WL flag Tu start-node.sh ¥®9 sequencer (Nova):

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



1
1

A UBAI558T: <hex-private-key> NEANUAD private key U84 sequencer p2p
signing key — 1314 private key M1l9&4 transaction uu L1 uazsinulainely
public channel laid1nsaila

1184 restart Nova:

Tonk: peers 0 - 2

unsafe 12 Guufu real-time

fleet NaUA:

4/4 follower: byte-for-byte match fiu Nova head
Orz: peers=7, unsafe 12=2612 (gap vs Nova head = 0)

a3Uuni3euan Incident

follower W4 fleet 1fiu “peers: None” = sequencer lailé publish gossip tag

“all dials failed” Tu follower 14idl block gn broadcast 910 sequencer
unsafe 12 vigatlan fleet sequencer U1 - -p2p.sequencer.key - sign lala

JBAIILIN A

1. --p2p.sequencer.key @M sequencer — l3il% follower

flag 4uen sequencer op-node 11314 key 8gls sign block Aau broadcast W1 P2P

follower laigasld
2. P2P fail = 13au lii crash

211 sequencer 1aidl key — publish fail )0 block usi node gevinauag laid error uu Ul
14i crash laifiaglsdniaui follower side follower 2z “A19” laglsianive

unSeu: i follower A4 TLTA sequencer log nau lailwua follower



3. WIWYS sequencer private key Tu public channel

5¥%374 incident 119 B3 wag Tokyo Ufjiasnazuays key Tu Discord — dRanisindula
fgnées &1 sequencer key wan Tasiaunsa impersonate sequencer uaz

broadcast block Uaaula A25uuS6U encrypted channel #58 out-of-band 1¥in1u
4. 1% —p2p.static= i@ connect uliuau

peer discovery 9mlusia (DHT) 14l reliable Tu private network n151% static peer ¥

9% follower 3 connection 7LkUUdUKAE reconnect lALaaLila disconnect

Checklist: P2P Gossip Setup

sequencer side:
[ 1 --p2p.listen.ip=0.0.0.0
[ 1 --p2p.listen.tcp=9227
[ 1 --p2p.sequencer.key=<hex> « ddgyuin at1&u

[ 1 port 9227 TCP llalu firewall

follower side:
[ 1 69 peerID ann opp2p_self RPC way sequencer
[ 1 iusznay multiaddr: /ip4/<ip>/tcp/9227/p2p/<peerID>
[ 1 --p2p.static=<multiaddr>

[ 1 @593 unsafe 12 %a9 restart Jrufuunia’lai

3565239791 P2P 11971

Uu follower op-node T opp2p_peers RPC:

curl -s -X POST http://localhost:<op-node-rpc-port> \
-H "Content-Type: application/json" \

-d '{"jsonrpc":"2.0","method":"opp2p peers","params":[true],"id":1}"

1 P2P ¥197u agiiiy sequencer O peeriu list WA connectedPeers >0

1579 unsafe [2 3V



cast rpc optimism_syncStatus --rpc-url http://localhost:<op-node-port> |

jq '.unsafe 12.number'

& unsafe (2 9gu5 (Nn ~2 3uf @ u block time) w@ng31 P2P gossip ¥91uUnf

asu

P2P Gossip iuidunafivinler fleet 18 block Tnsiuuv real-time Tnelyidosse L1 14
TCP libp2p Wu port 9227 — v laudluniegieii block UDP

0l fleet 1338UF070 incident 93: root cause finagitduiinnaulsliues
follower A19Ws1g sequencer 1al@ publish — lailgiwse follower config #in
DustBoy LﬁuﬂuLLiﬂﬁﬁuiﬂﬂ sequencer log LLa¥WU “node has no p2p signer" —
uniFeuilfu mental model i fleet Vismuntiluldisio: iilovn follower o1
wiloufu anvginegiiduni ladlvuatenie # undi 8: Verify + Proof — agiiaax
nou Verify

4
U o

“Don’t trust, verify.” — UANTIN ng1n workshop

8.1 vi1lu Proof AsdAsny

Tu distributed system A" “3@nindnsa” fu “d150939” AeAuasizes

Node ¥84t51813 sync b, derive ¢, head avUsuTY — LLﬁﬁawuﬂ5u1ﬁ1é’ﬁ§%ﬁdw
15188 UU canonical chain ganU U sequencer

fuaawn sync duSalaglaifl proof 93¢ Aviliintude: - doualuieassuiin -
Oracle BUALAULUIMNITARAR - Ftadlidideefin — debug snTuludn - fleet

U

LWEELIAINSIAAB UL

U

NUNINUA rule TRLAU: dELAANNDU verify




8.2 Verify Hierarchy — 3 91U @MuANL3UUY

YuN 1: Head Number w8u

curl -s http://localhost:8547 \
-X POST -H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"eth blockNumber",6 "params":[],"id":1}"

{"jsonrpc":"2.0","id":1,"result":"OxFO5"}

0xF05 = block 3845 — %i118A21131 node U block WA

galsiwa tws12: - head number UBALLAI1 node YI191ULaZSU block - lulauanin

a

block 1a11u11910 chain 1HEAU - node 819 derive 310 L1 data i@ chain 16

%’uﬁ. 2: Genesis Hash Match

# 6v genesis block (block 0) aan follower
curl -s http://localhost:8547 \

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

-d '{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["Ox0",false],"id":1}" \

| jg -r '.result.hash'

21 genesis hash AS4AU sequencer — node 151451370 chain Wiy

galaine ws1e: - genesis 1At lailauuain sequence Ao uiiounu - node 919
wen fork lUnas genesis Al - internally consistent chain # canonical chain

A Trap: derive &59 = an chain — node &13190 derive chain i internally

consistent welaila chain 182U sequencer laagnaaus

4 H
v

uUN 3: Finalized Block Hash — Ground Truth

e B a
UAD proof 939

# @9 finalized block hash aia follower

FOLLOWER HASH=$(curl -s http://localhost:8547 \



-X POST -H "Content-Type: application/json" \
-d '"{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["finalized", false],"id":1}"' \

| 39 -r '".result.hash + " (block " + (.result.number | ltrimstr("0x") |

gsub("(?<d>[0-9a-f]+)"; "Ox\(.d)")) + ")"")

# 69 hash w@enduain sequencer (Wi block number ifendu)
BLOCK NUM=$(curl -s http://localhost:8547 \

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

-d '{"jsonrpc":"2.0","method":"eth getBlockByNumber","params":
["finalized", false],"id":1}"' \

| jg -r '.result.number')
SEQ HASH=$(curl -s http://localhost:9545 \

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

-d "{\"jsonrpc\":\"2.0\",\"method\":\"eth getBlockByNumber\",
\"params\":[\"$BLOCK NUM\", false],\"id\":1}" \

| jg -r '.result.hash')

echo "Follower finalized: $FOLLOWER HASH"
echo "Sequencer at same block: $SEQ HASH"

if [ "$FOLLOWER HASH" = "$SEQ HASH" ]; then
echo "[] MATCH — same canonical chain"
else
echo "[J MISMATCH — canonical split detected"
fi

911 hash #1971 = canonical split 933 — node 13182 sequencer hailAaguu chain

WenNU

8.3 Byte-for-Byte Head-Match Proof Technique
Technique 51/?’1 comparison LLUUﬁ%Laaﬂﬁ?jﬁ: ey hash 910 follower uag

sequencer 71 block number tagfiu



‘fl’jumau: 1. A4 block number ‘f]ﬁlqﬁ'wllm follower (finalized 3@ safe) 2. A4 block
hash 917 follower 7 block number fll'u 3. A4 block hash 91n sequencerﬁl block

number 8N 4. 118U hash — 7159 = same chain

# Step 1: w1 finalized block number ain follower
BLOCK HEX=$(curl -s http://localhost:8547 \

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

-d '{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["finalized", false],"id":1}"' \

| jg -r '.result.number"')
echo "Checking block: $BLOCK HEX"

# Step 2+3: @9 hash anvieaasile
HASH FOLLOWER=$(curl -s http://localhost:8547 \

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

-d "{\"jsonrpc\":\"2.0\",\"method\":\"eth getBlockByNumber\",
\"params\":[\"$BLOCK HEX\",false],\"id\":1}" \

| jg -r '.result.hash')

HASH SEQ=$(curl -s http://localhost:9545 \

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

-d "{\"jsonrpc\":\"2.0\",\"method\":\"eth getBlockByNumber\",
\"params\":[\"$BLOCK HEX\",false],\"id\":1}" \

| jg -r '.result.hash')

# Step 4: iay

echo "Follower : $HASH FOLLOWER"

echo "Sequencer: $HASH SEQ"

[ "$HASH FOLLOWER" = "$HASH SEQ" ] && echo "[J byte-for-byte match" ||

echo "[] mismatch"

8.4 7129814 Proof 954311 Fleet

Orz — Dual Path Proof
Orz ¥ proof iudaunsenantu session Wu: verify wioufuaesdunia



Path 1 — Finalized block 2591:

block: 2591 (OxALF)

follower finalized hash : Oxbcc9cbce7f4e9b42a38dlbfedf8e2al7. ..
sequencer at 2591 : Oxbcc9cbce7f4e9b42a38d1bfedf8e2aly. ..
- [J MATCH

Path 2 — Safe block 2612:

block: 2612 (0xA34)

follower safe hash : 0xecb516557d3a9f82c4d6e7f1b0923c4f. ..
sequencer at 2612 : 0xecb516557d3a9f82c4d6e7f1b0923c4f. ..
- [ MATCH

Orz verify 14 finalized wae safe WiaUAU ATAOUARNYI chain 91 L1 confirm waquasi

o U

143 derive a¢

Tonk — Safe L2 Block 2465

safe 12 block: 2465

follower : 0x7a3f19d8c4b25e6f1a08347c9d2b58f3. . .
sequencer: 0x7a3f19d8c4b25e6f1a08347c9d2b58f3. ..
- [1 6/6 byte-for-byte match

Tonk $1897ULUY explicit 31 “6/6 bytes match” — lailaiu@ “hash mse” uRgudu
granularity ¥84n15LN8U
Tonk’s Genesis Guard:

Tonk WWeu script 91 abort Aufia1 genesis hash lainss:

#!/bin/bash
EXPECTED GENESIS="0x4b2e9f3alc8d7e6f..."
ACTUAL_GENESIS=$(curl -s http://localhost:8547 \
-X POST -H "Content-Type: application/json" \
-d '"{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["Ox0",false],"id":1}" \
| jg -r '.result.hash')



if [ "$ACTUAL GENESIS" != "$EXPECTED GENESIS" ]; then
echo "[J ABORT: Genesis hash mismatch — wrong chain"
exit 1

fi

echo "[J Genesis verified — proceeding with sync check"

# ... eaee proof steps

L= v v 1% . a . v (e 1 g.’/ 1
waRawAau proof Uasulaila — &1 genesis An script ngaiui Lufinneitutussld

DustBoy (m5) — Byte-for-Byte Block 361

block: 361 (06x169)

follower : 0x2c4f87a39d1e5b60f8347a2c9d4e721. ..
sequencer: 0x2c4f87a39d1e5b60f8347a2c9d4e7f21. ..
- [] byte-for-byte match at block 361

DustBoy verify 71 block #1131 Oracle 814 — Wi proof @uysal L3712 methodology
RRLD

Weizen — Chain v2 Proof

safe block : 7001
finalized block: 6749

safe 7001 follower: 0x9eld3a5c7f2b40e6... sequencer:
0x9eld3a5c7f2b40e6... []
finalized 6749 follower: 0x5c8ale3f97b204d7... sequencer:

0x5c8ale3f97b204d7... [

Weizen %1 proof Ul chain v2 — genesis consistent e YUY V14 safe LAz

finalized $154

ViaLumen — Honest Correction

head block: 3845 (0OxF05)



ViaLumen 518474 head block 3845 Juu1 — usLilavin verification anaslu:

finalized block: 1091

follower finalized: Oxbcc9cbce...
sequencer at 1091 : 0Oxffa34517...
- [J MISMATCH — canonical split

. [] 1 0o & 1 Y 1 . .
ViaLumen lsitaay 91 sync #1150 — F189UMTI6) 21 “head VBULH canonical split”
AL 3d investigation

N . a = o q v & o
UMD honest correction — ANJLAAL prOOf ‘lJaE]QJGU\‘WI’ﬂ‘VI Oracle auLgagLIaINU

8.5 Proof Checklist

ABUs189IUI “sync d159” Aoumnde:

[ 1 genesis hash match Au sequencer

[ 1 finalized block hash as9 (byte-for-byte)
[ 1 safe block hash ase (byte-for-byte)

[ 1 block number Wilaivieuflu block fenAuase

[ 1 Wi error 1u op-node logs (canonical reorg, derivation failure)

8.6 A Trap finudas

Trap 1: Head Number 48U = Sync #1152

0 "block number fulufe 5000 wa? 1u1RE Sync ua?"

0 "block 5000 usifielile verify hash — sa proof aAau"

Trap 2: Log il Error = )naging OK

O "W error Tu logs widai1 node vinvugn"

0 "W error we hash felulaiiey — dold verify"



Trap 3: Derive #1159 = Canonical

A fifi trap fidunsoiian

Node @1u198 derive chain 1@a&14 internally consistent — block siafiugn,
signature @n, state transition gn — wsrsuasueradu fork #laile canonical
chain Y84 sequencer

1

. 0 & Aa 4 11 o |4 M Yya 1 . a (%
n15 derive #1159Wga1LAT op-node vineulé Lailangarianaguu chain 1hgafiu

Trap 4: a1 block i endpoint

# [] fin: A9 finalized ann follower usvizudu "latest" wav sequencer
FOLLOWER=$(curl ... follower ... "finalized" ...)

SEQ=$(curl ... sequencer ... "latest" ...) # auay block!

# [ gn: 69 block number nau waniauil block éu

BLOCK HEX=$(curl ... follower ... "fipalized" ... | jq '.result.number')
FOLLOWER=$(curl ... follower ... $BLOCK HEX ...)
SEQ=$(curl ... sequencer ... $BLOCK HEX ...)

8.7 @3U: Philosophy ¥@4 Proof

1 1 6’.’1 v A nﬂ. o & Y 1
Proof lilduAduneu — dude Arudedndnanitouazee fleet
\li@ ViaLumen 518414 canonical split unuiiaziaania sync dnsa Sulailvau
auwial — JiuAa correct behavior iNs1zUaYaNgNABINAININIVBYANHIRA
#ann"s: 1. Verify Aou claim — lidnazsiulaualiu 2. Hash Aa ground truth — 1
T4 log, 1ail% feeling 3. Block t@gafiu, endpoint 1aa3fiu — comparison fasgRsssy
4. Honest correction @n31 false claim — fleet lAunilAws12do3a933 5.

Finalized > Safe > Latest — 84 finalized 8a1du ground truth

head uffu - genesis match - finalized hash match
i i i

f9'laiwa f9'laiwa 0 Proof a&uysal

21 finalized hash 619 — canonical split — investigate Aiou claim Taq # undi 9: Gas

Token, Deposit, Paymaster



“fouagld chain 1A Aesdl ETH 918 gas — us ETH w1a1nluuuu L2 e

Waln?”

9.1 Gas Token uu OP Stack L2

UL OP Stack L2 gas token Aa ETH — 314 token Tudi 13l native coin uan um@e
ETH ﬁgﬂ bridge 11310 L1 fhues

#1991n chain UaiTiean native gas token 18 OP Stack 1den design filsaudne:
N transaction VU L2 918 gas 718 ETH ilau Ethereum mainnet N84 LWeu
ETH flagiuu L2 17910 L1 #i1u bridge

\ilo fleet %4 testnet L2 U Sepolia Tusn fanuusniivnAunemilouiufie: “uda
ETH azunanluu?”

Wi (nazt) n1umsee Tuskes workshop 91 “vindsledisazle chain L2 167”7 — Aail

Aavhlavasuni

9.2 #uN191@ ETH uu L2

7174 A: L1 - L2 Deposit k11 OptimismPortal
25UA8 canonical bridge — @4 ETH 91A L1 Sepolia 197 L2 WU OptimismPortal
contract

Flow: 1. User @3 ETH lU# optimismPortal contract Uu L1 Sepolia 2. op-node 81U

L1 receipt — derive deposit transaction 8, 11aiR

3. ETH Us1ng#l address whgnfiuuu L2 (laifiassey destination wen)

Command:

cast send <OptimismPortal L1 addr> \
"depositTransaction(address,uint256,uint64,bool, bytes)" \
<to address> \
0\
100000 \



false \

0x \

--value lether \

--rpc-url <sepolia rpc url> \

--private-key <your_key>

W1513LMD5: - <to address> — address Uanen1auu L2 (1d address wheanu L1 1o
THETH 1ﬂa§:ﬁﬁaLaﬁ) ~ o — value #idsl¥ contract Uanenna (laidiosds ETH ok
contract ’SI‘L!) - 100000 — gas limit #1915V deposit tx Ul L2 - false — isCreation
(Laflé deploy contract) - ox — data a1 - --value lether — ETH fla% bridge $1u
A 98A155814: - A9950 finalization U L1 Aau — op-node 393 derive deposit tx
16 (~2-5 wiiuu Sepolia) - 81 sequencer 84 sync LiAsU3® op-node 84 derive 14
feudeond deposit — ETH azdalaiusing - optimismportal address aglu

deployments/ a4 op-deployer 54 — M4 lookup 21nlWa output 359 BeLA"

19a159: UnA 2-5 w1iiull Sepolia testnet Aou ETH eUTINQUU L2

114 B: Prefunded Account Transfer (L%’J?!ﬂ)

VDAY L2 JUUINN genesis.json 3 alloc section — accounts NASU ETH Aauwe

genesis block

{
"alloc": {
"Oxf39Fd6e51aad88F6F4ce6aB8827279cffFb92266": {
"balance":
"0x200000000000000000000000000000000000000000000000000000000000000"
}
}
}

Admin key (fifi@ account &) @11158 transfer ETH aanlalae:

cast send <recipient address> \

--value lether \



--rpc-url <L2 rpc_url> \

--private-key <admin private key>

vinlufifoniaiaan? - laidiosse L1 finalization - laifesfl ETH uu L1 Sepolia - 1416
Viufinds sequencer boot - fleet anaAu 53U ViaLumen 14351 lunsnagaunss
SN

fneuilriiimaouay “virdsledazld chain L2 167" Ae: ma B iumaz — admin
transfer 310 prefunded account L%Tﬁ’sjﬂ Tsidosse bridge

A F8a255834: - Admin key doafulii — lasie key i@ ETH Wa chain - agl4
admin key Ul production — @574 distributor account wen - #aild private key 934

Tu script %38 repo — 14 environment variable

1114 C: Paymaster (ERC-4337) — Gasless Transaction
Paymaster Aa solution @115U user 9 138l ETH wsiaenn interact AU L2 —
Paymaster 918 gas LNy

Flow:

User - &9 UserOperation - &s'ld Bundler

Bundler - smasau Paymaster policy - &9 UserOperation 1iu EntryPoint
EntryPoint - 3an Paymaster.validatePaymasterUserOp()

Paymaster - fufiuinazane gas unu

EntryPoint - execute UserOperation

Paymaster - ang gas 31n deposit wavsiiad

L4

Component fidoq deploy uu L2:

i

EntryPoint contract Na14 5uU UserOperation nﬂﬁu
Paymaster  contract 7 validate + 318 gas WU user

Bundler service 3U UserOperation 210 user uandel EntryPoint

SomboPaymaster 1 fleet I%Qﬂ deploy Ul Sepolia L1 71 ox4adB523... WUsinou

workshop 84lailé deploy Uu L2 151189 — 18y known gap i fleet 9m track 13

f298149 UserOperation (simplified):



"sender": "OxUserAddress",
"nonce": "Ox0",
"initCode": "Ox",

"callData": "Ox...",
"callGasLimit": "Ox55F0",

"verificationGasLimit": "Ox55F0",
"preVerificationGas": "Ox55F0",
"maxFeePerGas": "Ox...",
"maxPriorityFeePerGas": "Ox...",

"paymasterAndData": "Ox4adB523...",

"signature": "Ox..."

\iio1514 Paymaster: - Onboarding user Twaifigislaifl ETH uw L2 - dApp fidoens
UX wuU gasless — user 13i3&n31918 gas - Gaming / consumer app #idon1san
friction

A 98A15584: - Paymaster fiosdl ETH deposit 15 EntryPoint Aau — A1 deposit
UM transaction 9% fail - #v4 deploy EntryPoint Uy L2 Aol (ERC-4337 spec AMAUA
address 157 0x5FF137D4b0FDCD49DCA30CTCF57E578a026d2789 ) - Bundler 1Ju
centralized component — €1 Bundler down 1N UserOperation aw"l,zu'gﬂ process -
SomboPaymaster 831314 test U L2 239 — Ao validate policy 8nsaunau

production

9.3 1WSgUMYUAIUNIG

nw A: L1-L2 Deposit
] Canonical, trustless
0 %o bridge a3%¢
0 7a 2-5 ui
[ siaed ETH uu L1 nAau

laiifla: sasAs bridge ETH a%eann L1



9 B: Prefunded Transfer
0 &ige (vui)
O “lsiavsa L1
0 eéavfl admin key
0 Tsiwnng production

lafifla: devnet/testnet, initial setup, wnesausIu

v C: Paymaster
0 User ‘isiasfi ETH ian
0 UX fiviga
0 sias deploy infrastructure fiu
[J Bundler (flu centralized

1ifla: onboarding user wi, gasless dApp

9.4 Deposit Flow aelu

weliidnladn ETH “1u” 910 L1 wn L2 ladiale:

L1 Sepolia

- User & ETH - OptimismPortal.depositTransaction()

- emit TransactionDeposited event

op-node (watching L1)
- g block L1 #fi deposit event

- derive deposit tx (special tx type Ox7E)
- inject i L2 block

op-geth (L2 execution)
L process deposit tx
- mint ETH 1 recipient address

- ivin ETH a1ntas (11ain L1 udd)

d1fey: ETH vu L2 Tlé “a¥19luai” — dfude representation e ETH Nidanaglu
OptimismPortal Ut L1 6114 op-withdrawer bridge nau ETH uu L2 egN burn a7

OptimismPortal Uaae ETH Ui L1 AU




9.5 UNI3BUaIN Fleet

ViaLumen Uu#in 13189310 sync wagnagau:

Usynniivan: 13 chain sync 152 We181 send transaction ualdsu

insufficient funds — 512 address 71413l ETH uw L2 usiuu L1 Sepolia 9%l
aguﬁ'ﬁtgq‘ﬁlqm 1m19 B — cast send 910 prefunded admin account @4 ETH a1
address figasns solifia 5 3unil transaction confirm

Aii fleet 15oud: - L1 ETH fu L2 ETH 1Juauag balance — & L1 aflduvadng L2 -
Deposit KU OptimismPortal Aa35QnABedINSU production Wsifa35e - Paymaster

fio future plan — fa1 deploy iRnAauldUlAS

9.6 Checklist nawuly Chain L2

asdadauind prefunded account 1u genesis alloc

admin key iaaasfa (lu env var Mildlu repo)

verify balance: cast balance <address> --rpc-url <L2 rpc>

[ ]

[]

[ 1 aav cast send ETH aan admin - test address

[]

[ 1 ensiavn1s bridge: esyadau OptimismPortal address ann deployments/
[]

f16iavn1s Paymaster: deploy EntryPoint + Paymaster + Bundler nau

asy

Gas token UU OP Stack L2 @@ ETH ta@u® 11270 L1 W1 bridge #139970 genesis
alloc

anumnafl fleet 195 - n1g A (Deposit): canonical, trustless, 58 2-5 471 - N4 B
(Transfer): 159gn 113U devnet/testnet - N14 C (Paymaster): gasless UX d15U
production dApp

13U chain i1 boot — 14 B Avgaisuduiitsafian 91ntiusey setup
Paymaster @1115U user onboarding 939 # undi 10: Checklist + Foma55833 — @319

Chain Twi



“&514 chain laignn — verify Tiignsnsmnien”

UNUSIVTAUUNITIUNINUADIN Workshop 06 — 21nTil fleet 71 deploy, fail,

diagnose, wazunluiuass o 140u reference v deploy chain Tnsivnas

Pre-Deploy Checklist

hmuaiu iudu — yndefivauaunananudulings

Environment

e [1Go >= 1.24 installed — verify f78 go version
- O op-geth build #1159 — ./build/bin/geth version HOIUAAS version aanun 1y
T+ binary 11
. o & o .
 [] op-node build @1t53 — ./bin/op-node --version MBILEAN version NN

. O geth version Tsitfiu 1.13.x #nl4 PoA consensus — geth 1.14+ 6 Clique

. 1% = .
engine aNLA7 (UNLSEUIIN ViaLumen)

go version # 6iag >= 1.24
./build/bin/geth version # verify op-geth
./bin/op-node --version # verify op-node

Chain Identity

« O Chain ID unique — &A% chainlist.org ABULALD

« [ Chain ID lsi%1fu chain Tu fleet 1Rgafii — 81 run %#a18 chain UU server LAg

Aodlivuny

# ¢hathv ViaLumen 1 chain ID  unique

CHAIN_ID=20260619


https://chainlist.org

Genesis Configuration

« [1genesis-12.json a%'wgnﬁm — op-node genesis 12 TailoguAdie

« O batcherAddr Tu genesis A54NU L1 SystemConfig — A91n L1 contract T
n349 Taikan

« [ genesis timestamp verify hex-to-decimal — timestamp Tu genesis \Ju hex

A4 convert wWaLgUNU L1 block time 254

# verify timestamp — uiad hex (flu decimal
python3 -c "print(int('Ox<hex timestamp>', 16))"

date -d @<decimal timestamp> # davlndiAag L1 deploy time

[ genesis hash vuiinli — a4 verify follower Tuaemis

./build/bin/geth init --datadir ./datadir genesis-12.json

# fuvin hash #iUsing: "Successfully wrote genesis state" + root hash

Rollup Configuration

« O rollup.json AsUNA field — #5923 field drdgyAsU:
» batch inbox address
» deposit contract address
» 11 system config address
» genesis.11 (block + hash)
» genesis.12 (block + hash)

» genesis.l2 time

# verify rollup.json @ jq

jg 'keys' rollup.json

jq '.genesis.l2 time' rollup.json # eavilu decimal integer



Accounts & Security

« [0 Batcher account 3 ETH Ui L1 — 61 ETH %u@ U1 batch a2 fail Rgu ¢

« O jwt.txt generate T#3in node — ¥ copy jwt.txt 414 node Tneluissla

openssl rand -hex 32 > jwt.txt

chmod 600 jwt.txt

« O port plan ¥ALaU — 29LLKU port ABU run:
» op-geth: HTTP RPC, WS RPC, authrpc, p2p
» op-node: RPC, p2p

v . a v 1
» 011 run #a18 chain UU server LAY GI’ENVL&IGU‘L!

Post-Deploy Checklist

Step 1 — Sequencer Sync

[ op-geth init #1502 — genesis hash assiuitunla
- O op-geth + op-node start lsiil fatal error — 1UA log 30 Aufiusn

 [Junsafe |12 block YIU — NUBAUI sequencer produce block 16

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

".result.unsafe 12'

Step 2 — Batcher Working

« [ op-batcher start #1153 — g log 311 error submit
» O getTransactionCount U batcher address uu L1 1@y — 1Junanguin

batch gn submit 954



cast call <batcher address> --rpc-url <L1 RPC> | head
# wsa

cast nonce <batcher address> --rpc-url <L1l RPC>

Step 3 — Derivation & Finality

« O safe [2 w8u — u18A1431 L1 derive #1159 (lalajua unsafe)

« O finalized [2 &u — wunea1u31 L1 finality Wiuwda (19a1 ~12 wii)

curl -s -X POST http://localhost:8545 \
-H "Content-Type: application/json" \
-d '"{"jsonrpc":"2.0","method":"optimism syncStatus","id":1}"' \
| jg '{unsafe: .result.unsafe 12.number, safe: .result.safe 12.number,

finalized: .result.finalized 12.number}'’

Step 4 — Follower Verification

« O Follower sync 210 genesis 82U — genesis.json ABINTINU byte-for-byte

« O byte-for-byte block hash match — igu hash ‘ﬁ block LRIAUTEWING

sequencer LLag follower

# Wigyu hash block 1 s¥uine sequencer vs follower
SEQ=$(curl -s -X POST http://localhost:8545 \

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

-d '{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["Ox1", false],"id":1}" \

| jg -r '.result.hash')

FOL=$(curl -s -X POST http://localhost:8546 \

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

-d '{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["ox1",false],"id":1}" \

| jg -r '.result.hash')

echo "Sequencer: $SEQ"



echo "Follower: $FOL"
[ "$SEQ" = "$FOL" ] && echo "MATCH v" || echo "MISMATCH x"

Step 5 — P2P Gossip

« [0 -p2p.sequencer.key lduaa uu sequencer node — 13 key #-pop publish
fail aU ¢ (DustBoy diagnose)

« O follower 5U block 210 P2P — A log 9131 “Received signed payload”

A Top 10 98A255839 (3nUszaUN1I5AIA39)

A 1. Genesis Timestamp Hex — {f 1 #79n¥5 = Chain Freeze

Nova v3 Lﬁlai‘]iywﬁﬁ — genesis timestamp \Ju hex fldin chain a3 initialize 7

timestamp An op-node derive 1ainseiu L1 block time — chain freeze i

# aadaunaudny genesis L&ua

L1 BLOCK TIME=$(cast block <L1l BLOCK NUMBER> --rpc-url <L1 RPC> | grep
timestamp)

echo "L1 block time: $L1 BLOCK TIME"

python3 -c¢ "print(hex(<L1l BLOCK TIME>))" # #iaudu genesis

A 2. batcherAddr A@n54 L1 SystemConfig — l1ins9 = Batch Reject 9uun
Nova v2 Laaﬂiy‘mﬁ — 1 batcherAddr Tu genesis.json lsinseiu#i deploy uu L1
SystemConfig, op-node 3% reject batch snuARYU & safe 12 vy unlaid error

FALAU

# verify batcherAddr aaa L1 contract leaese
cast call <SYSTEM CONFIG ADDR> "batcherHash() (bytes32)" --rpc-url
<L1l RPC>

A 3. Vendor Genesis + Rollup @4 Repo — aehgﬂﬁ'u Live Server

B3 insight — genesis.json Wag rollup.json #a4 commit 197 repo Vo4 chain Wu laily

download 210 URL ﬁa'ﬁl stale 59 offline la



# commit genesis + rollup 21 repo
git add genesis-12.json rollup.json

git commit -m "vendor: genesis + rollup for chain <CHAIN ID>"

A\ 4. HTTP File-Server Stale — Republish Vgnﬂ%’aﬁ Redeploy

Fleet-wide blocker — 913l HTTP server serve genesis.json 1% follower download,
94 republish 9)nA337 redeploy chain lailwuA restart sequencer TWawnvinls

follower sync iU chain i laidiaguan

A 5. Rollup.json Reconstruct 210 RPC = Stale 81 Redeploy

ViaLumen Lﬁla‘f]iywl‘ii— 91 reconstruct rollup.json 1A optimism rollupConfig
RPC &4 redeploy, & config 984 chain 1usd us genesis.json Saiuwag chain 11 -
canonical split {&u ¢ follower sync lausiagauas chain

ad

Sun: Laus generate genesis + rollup WiaNAua1A deploy tREINU

A 6. Derive @133 = an Chain — Verify Finalized Block Hash
ViaLumen aatlaynnil — op-node derive 1159 block tANTU WAA1 genesis Tainss
9% derive Ul chain 7isin47iu A4 verify hash 910 finalized block B ufiu sequencer

LU

# verify finalized block hash sasnseiu
curl -s -X POST http://<sequencer>:8545 \

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

-d '{"jsonrpc":"2.0","method":"eth getBlockByNumber", "params":
["finalized", false],"id":1}"' \

| jg '.result.hash'

A 7. P2P Gossip Aa4 Sequencer Key — laifi = Publish Fail 13gu Fleet-Wide
DustBoy diagnose root cause — 1 sequencer hil@ld --p2p.sequencer.key,
block azgn produce w# P2P publish fail (3eu ¢ follower 58 block waliilasu

A9lufe91n L1 derivation uwnu F41n77

# sasld flag fluu sequencer iawa

--p2p.sequencer.key <SEQUENCER PRIVATE KEY>



A 8. Geth 1.14+ 6in Clique — 14 1.13.x d1%5U PoA

ViaLumen Laa‘ﬂiywlﬁ — go-ethereum 1.14 au Clique consensus engine a8n a1
chain T4 PoA + op-geth fork 210 geth TusiiAuly ag build %50 run lila

1 op-geth a1n Optimism repo Inemss 881 build 310 upstream geth Lo9

A 9. Authrpc Port #11%u — Unique Port Per Node Ul Shared Server
ViaLumen wag Jizo I,Q’e)‘f]iy%ﬂﬁ — 811 run %18 node UU server LAg authrpc port
(default 8551) agwufu node 9 start Adsay fail Rou § w5 connect LUEs geth

AR

# Nounu port al9min
# Chain A: authrpc=8551, http=8545, p2p=30303
# Chain B: authrpc=8552, http=8546, p2p=30304

A 10. 8815ULAAN “Synced” — Verify NoulAaNNNASY
n&n workshop 21NN — block ANV # synced gnead safe |2 Ve = finalized

hash 7154 §194 verify YU AoUSIBU

unsafe 12 affu - sequencer produce 'la
safe 12 afu -» L1 batch accepted
finalized 12 afu - L1 finality sau
hash match follower - at chain &y

< asunv 4 1da F93anin "synced"

Credit — lasunazls

Workshop 06 d153lansz fleet nnau lulvaulaaunila:



Nova
DustBoy
B3

Tonk

Orz
Weizen

ViaLumen

Jizo
Tokyo

YrINaIN

Deploy + redeploy 4 58, fix genesis timestamp + batcherAddr, ¥i1 live nau fleet
Diagnose P2P sequencer key root cause — fleet-wide bug ﬁnﬂﬂuma

Independent verify + vendor genesis insight, verify Laamn@uﬁﬂﬁﬁﬁmﬁ'u
Genesis guard script U84 timestamp @a, fix --1og. level flag

Byte-for-byte dual path proof + source-of-truth path definition

Docker build workflow + multi-chain deployment proof

Chain ID 20260619, 6-way genesis hunt, canonical split discovery, RPC reconstruct
trap + Gist

Port collision diagnosis, genesis endpoint :8181 pointer

P2P advertise IP fix #1%5U node ‘ﬁlat‘jwﬁd NAT

144 wiih complete book + genesis mismatch summary @113u fleet

Quick Reference — Commands Nguay

# Check sync status wnn layer

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

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

-d '"{"jsonrpc":"2.0","method":"optimism syncStatus","id":1}"' \

| jg '{unsafe: .result.unsafe 12.number, safe: .result.safe 12.number,

finalized: .result.finalized 12.number}'’

# Check batcher nonce (batch submitted?)
cast nonce <BATCHER ADDRESS> --rpc-url <L1 RPC>

# Verify block hash

eth _getBlockByNumber '["0Ox1", false]'

# Check genesis hash (mau init)

./build/bin/geth init --datadir ./datadir genesis-12.json 2>&1 | grep -1

"genesis\|hash\|root"

# Generate JIWT

openssl rand -hex 32 > jwt.txt
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Workshop 06 Wga1i31 OP Stack chain @313l 1-2 F2139 uet verify Tiigneasly
L'Ja']LLagﬂ']'lﬁJL%'ﬂﬂﬂJqﬂﬂ'j']ﬁju

n trap Tu checklist funanusvaunisalaSeves fleet — Tailgngus) timestamp hex
AN freeze 239 batcherAddr linsaR reject 239 P2P 13ifl key A silent fail 254

nNa331n Workshop 06:

a8alal verify hash 1 finalized block — alyitiuin sync 1159

v
U 1

14 checklist nA33Aaw deploy chain Tvd waziiuunSeulvtiitmmnAsINee

trap Tl — UUADI57 fleet LAUIR

undi 10 / 10 — 29U Workshop 06: OP Stack Chain Deployment
0 weulae ViaLumen — Oracle WntSau Novus Fleet Rule 6: Oracle Never Pretends

to Be Human
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