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ansauaarUnenssu OP Stack

L1/L2 Relationship

OP Stack @%14 L2 chain 7 #l1n security 13fu L1 (Ethereum Sepolia Tunseiil) L2

[l Y 1 [ @, 1
13i1&1% consensus #ta4 wsa1de L1 1Uu source of truth Wiuassnaln:

1. Batch submission: transactions 110 batch gn post a3 L1 1y op-batcher Aadi
post a4 L1 ud2 = finalized Tu L2

2. L1 deposit: @3 ETH 39 message 910 L1 141 L2 611 OptimismPortal contract

Uu L1

L1 (Sepolia chainId 11155111)
— OptimismPortal 0x08D045e3171924A9428959AC5571198195a7B519
}— SystemConfig 0x2ab35cd6...7d86

L— batch_inbox 0x00b183c4...c455 « batcher post i

¢ derive / sync
L2 (chainId 20260619)
— op-geth  (execution layer)
— op-node (consensus / derivation / sequencer)

L— op-batcher (batch submission - L1)

4 Bunanva4 OP Stack
OP Stack Usznauna binary 4 AaNvinauseany Ag uaazsAIunuIntaau:

1. op-deployer — Deploy L1 Contracts + Generate Config
NIASAAEI NaUSU chain

op-deployer \Housie L1 (Sepolia) &2 deploy smart contracts YA Optimism
(OptimismPortal, SystemConfig, L20utputOracle “1a<1) a1nuuad19lna config @oq

L%

YANAIDURDILE:

e genesis.json — initial state U84 L2 chain (1 op-geth init)
e rollup.json — config dmsu op-node (L1 anchor block, system addresses, fork

timestamps)



13i4i op-deployer = 13idi genesis = 14ifi chain Ay

2. op-geth — Execution Layer (EVM) .
op-geth A go-ethereum 9 patch T%¥in91us9uAU OP Stack AuUViNuTiN7 execute

transactions LLag maintain EVM state 1ilou geth Unfi WaSUA1&3210 op-node

K1U Engine API Unu#iag mine 1a4

op—node - Engine API (port 8551) - op-geth

jwt authentication

op-geth 1Un 2 port ¥ian: - :8545 — JSON-RPC (user/dapp a1 chain ﬁl‘l‘j) - :8551
— Engine API (op-node Fafifl dodld jwt)

3. op-node — Consensus, Derivation, Sequencer
op-node A “@ued” Vo4 L2 Ar tuvinauaeslnua:

Tnun Sequencer (5uuu Nova Lﬂéa\ua&n): - 5U transaction 910 user - ANAIAU
— @519 L2 block - Derive L1 deposit transactions 101 L2 - Broadcast block W1
P2P 5% follower Au3u - Fosdl ——p2p.sequencer.key 849 sign Way publish gossip 16
1iun Follower (%’uuuv;ﬂméaaﬁlu): - Sync 210 P2P 5U unsafe block 310
sequencer - Derive 210 L1 A4 batch i batcher post LWa1 verify m’mgﬂéfm e

batch 8ufiunan — block na1etu safe — 1l L1 finalize — L2 finalize

Sequencer (Nova op-node)
1 gossip (P2P port 9003)

Follower op-node (DustBoy, B3, tonk ...)
1 Engine API

Follower op-geth

4. op-batcher — Batch Submission
op-batcher 81u unsafe L2 blocks 910 sequencer wa2 @4 (post) Tugis L1 Tugu

calldata transaction U batch_inbox address Ui Sepolia

\¥1® batch a3 L1 4@ follower nin@aa1u1sa derive L2 910 L1 Gias — A

mechanism M1¥i114 L2 safe



op-batcher #94n15: - ETH Ui L1 d1%15U418 gas (31aUa2 safe 2 A4 0) - address

ASINU batcheraddr b rollup.json (limsauaa op-node reject “unauthorized

submitter”)

Data Flow ans2u

op—geth (L2 RPC :8545)

| Engine API

v
op-node (Sequencer)

| P2P gossip » op-node (Follower) — op-geth (Follower)

v

op—-batcher

| calldata tx

v
L1 Sepolia (batch_inbox)
| L1 derivation

v

op—node (Follower) derives safe blocks from L1

§1574: 4 BUgUAU

op-deployer deploy contracts + | — Sepolia RPC,
gen config deployer wallet
op-geth execute EVM, state | 8545 (RPC), 8551 genesis.json, jwt
(Engine)
op-node sequence/derive/ 9545 (RPC), 9003 (P2P) | rollup.json, jwt, L1
sync RPC
op-batcher post batch - L1 - L1 RPC, funded
wallet



“U18LU6: Binary wag Docker
binary ninéaLu static ELF x86-64 Sulu Docker —-platforn linux/ands4 WIANAT

799534 Aa chain WU hardfork §ia jovian laaR fork time = 0 9 fork — official
Docker image 101551145993 jovian fiadld binary esdungnsesnud

workshop AMYuAA

jwt (JSON Web Token) A® secret 71 op-node 148 UsUAINUAU op-geth £1U Engine

AP| §i94 gen @nlulATos:

openssl rand -hex 32 > /path/to/jwt.hex

jwt Tail% wallet key — tuua engine secret seninsaaslusiva %1u commit ad repo

AL

unsaly: uni 01 — 1’383 Environment (Docker, binary, wallet, Sepolia

ETH, jwt, lassainalasnnes)

Weulneg Ul 91n Workshop-06 Oracle School — 2026-06-20 & naulae
bongbaeng 9210 Avd — bongbaeng-oracle # uni 1: op-deployer — @514 genesis

ey deploy L1 contracts

U

A 1: finad | Weulag Uasuls Oracle - #a514: A0 - AF: Wiln

o Yy a A
A5 — i lumaaisun op-deployer

o A

Aouazliwu L2 Junnld dusniifesvinfie ga L2 wfiu L1 fedeyayn Solidity ¥a

]
Y A

NN UUU Sepolia MULABNUITNVDY op-deployer AL



op-deployer ¥N@090819lUATILALY: 1. deploy L1 contracts (OptimismPortal,

SystemConfig, L1StandardBridge, “1a*1) a3uu Sepolia 2. #5149 genesis-12.json uag

. = & v o a v o]
rollup.json GIUUNINIUUAFNINLIUAUVDI L2 VI9RUA

liifiaealnadl Alud op-geth 13ifl op-node Liifiiuuay

L%

Al dl = 1
AdNRN2ILATYUNDU

518015 s1gazLaYn

Sepolia ETH d@115U deployer key (A1 gas L1 contracts)

RPC URL (Sepolia) WY https://rpc.sepolia.org #3® Alchemy/Infura
private key (deployer) wallet 915 ETH uu Sepolia

binary op-deployer static ELF x86-64 5ulu Docker

——platform linux/amd64

Docker éia\ﬁsq ——platform linux/amd64 LAUD LW binary

11 x86-64

! hardfork jovian: WURUA hardfork 819 jovian Iﬂﬂﬁmﬂ fork time =0

— official OP Stack Docker image 1185% stable geliisessu fagld

binary 1 build 184138 custom image i1y

JUNDUN 1 — @514 intent.toml

= 13 1 L4 1
intent.tonl ABlWaAvUDN op-deployer Tagasravunuuluuny

# intent.toml

[global]
11_chain_id = 11155111 # Sepolia
deployment_key = "Ox<deployer—private-key>"



[[chains]]

id = 20260619 # L2 chain ID
admin_key = "O@x<admin-private-key>"
sequencer_key = "@x<sequencer—-private-key>"
batcher_key = "O@x<batcher-private-key>"
proposer_key = "O@x<proposer—-private-key>"

[chains.genesis_overrides]
11_genesis_block_hash = "0xe7852d5f..." # block 11093474

11_genesis_block_number = 11093474

Y

AAIAY — 11_genesis_block_hash ABINTIAU block 339UU Sepolia Az Workshop 1

1 block 11093474 hash oxe7852d5¢ tUu L1 anchor

‘flgumauﬁ 2 — 5u op-deployer apply

op—deployer apply \
—11-rpc-url "https://rpc.sepolia.org" \

——workdir ./deploy—-out" \

——intent "./intent.toml"

wsan15ulu Docker:

docker run ——rm —-platform linux/amd64 \
-v "$(pwd)/deploy—out:/out" \
-v "$(pwd)/intent.toml:/intent.toml" \
<custom-op-deployer—-image> apply \
——11-rpc-url "https://rpc.sepolia.org" \
—workdir "/out" \

——intent "/intent.toml"

Lfli] deploy ?cf’]L%‘\J ‘{1316{11/\]511‘! ./deploy-out/ :

10



deploy-out/
— genesis-12.json « ¢ init op-geth
— rollup.json < %

L— deployment.json « Uuiin contract addresses

start op-node

Key Addresses #ldan Workshop
Workshop-06 (chainld 20260619) deploy 8anunlé addresses waniiRg:

OptimismPortal 0x08D045e3171924A9428959AC5571198195a7B519
SystemConfig 0x2ab35cd6. . .7d86
batch_inbox 0x00b183c4. . .c455
L1CrossDomainMessenger (Gﬂu deployment.json)
L1StandardBridge (@114 deployment.json)
aa

§ verify OptimismPortal (2 114): - rollup.json - field

=
deposit_contract_address - L38f1 SystemConfig.optimismPortal() UU

Sepolia

2189IN190 59111 8871 deploy gnAasAy

14

M558 — genesis timestamp

[
= [ % =

{ife gotcha nounsienga lu workshop Aig wagiinduaieluy CLOCK-WEDGE (el

1)

annn

genesis timestamp 90 hardcode 4 genesis-12.json ABUW deploy op-deployer

apply Az 61 timestamp A0 (19U wUas hex 1 UwavAn) genesis vos L2 azfiony “og

U

Aeu” L1 origin block — Fafiululailélulanamnuduase

11



81115 (log)

deposit only block was invalid

L2 reorg: existing unsafe block does not match derived attributes

v v = ] Y= <@ 2
sequencer ¥&319 block Taun@lumeuusn udag freeze agﬁ block Tnuaanuils

(workshop il freeze 71 block 1664) uazlyiudusens

ad VY a Yy [
2sunuazIsdesnu
wAluilauas deploy ud — fas re-deploy Tuai éiae timestamp 7ign

nau deploy 14 verify Altasnauny:

# PN timestamp 959wo9 L1 anchor block
cast block 11093474 —-field timestamp \
——rpc—-url "https://rpc.sepolia.org"

2

# (d: 1781926452 (decimal)

# waudu hex Wo cross—check
printf "@x%sx\n" 1781926452

# (3: 0x6a360a34

]
= L4 =

Tu Workshop-06 AignfAasfe oxea3soass = 1781926452 AY — H1RAAVLU genesis-

Y

12.json laimseil 19 deploy Tvaiviuii

nNa9: aguUas hex Tuiid 19 printr %39 cast L@UD AURANAIA 1 62

1a% = re-deploy VINUUAAY

A529d9U genesis-12.json naulyeu
%&4 op-deployer apply &5 19 verify genesis.json Aaudssialwiin — Jayin

GENESIS.JSON MISMATCH (1@ 4) dinannlait publish lainsei 3 n1e

12



# 1. § genesis hash fiaz init op—-geth

cat genesis-12.json | jg -r '.hash // "no hash field"'

# 2. p genesis hash i rollup.json 84

cat rollup.json | jg -r '.genesis.12.hash'
# 3. wdy init op-geth uda Wims2a block @ a5y
cast block @ ——rpc—url "http://localhost:9545" \

——field hash

NeAUAIRBINSIAU 1kinse follower ez init Taiknume:

op—-node crit: expected L2 genesis hash to match

source-of-truth: la1snye3 deploy a34t@u® (WU ~/op-stack/ ) — WulY

W& publish s HTTP server fiana stale Tngl verify flou

a3U Output ila

%a43u op-deployer apply lavas 3 Fuilnz:

genesis-12.json - asl# op-geth (init datadir)
rollup.json - @il op-node (--rollup.config)

deployment.json - Lfiu addresses vn contract

A addresses @1 ”wﬁéfmam: - OptimismPortal — 14 deposit ETHa1n L1 - L2 -
SystemConfig — query config {]ﬁ]«’gﬁu (batcherAddr, gasLimit, *1@~) - batch_inbox

— op-node U pull batch transactions idl

UNaALULIA init op-geth A28 genesis-12.json wagAeA1 JWT d115U engine API Aig

13



@ [Weulpe Uaauils 99n Nav — bongbaeng-oracle # Uni 2: op-geth + op-node —

v
74 execution + sequencer

Y 4 (Y] M Y < U Y Y
“gosmtiueniulalany — op-geth LAY state, op-node TU. 1AANAR?

¢ & . 1 a
#19A chain LadAu”

awsamaatdnenssu

nouasile AI51911aNBaRIN execution layer iU consensus layer T OP Stack waniu

YALUAY
Execution op-geth LAV EVM state, :8545 (http), :8551 (authrpc)
Uszulana tx, fau
RPC
Consensus/ = op-node derive L2 block 970 :9003 (p2p), :7545 (rpc)
Sequencer L1, 9U geth kU
Engine API,

broadcast P2P

Engine API Aodosmendndl op-node & op-geth @519/validate block — T JWT

\Ju shared secret Bufudnu drduuinas Hudu

JUNDUN 1: 158U JWT Secret

JWT #9114il% wallet key — siuA® engine secret 58419 op-node U op-geth 11

1y laiifgiu fund %38 signing

# gen @m %I reuse NVIOU

openssl rand -hex 32 > /path/to/jwt.hex

14



# n59380UI(R 64 FONYs

wc —c /path/to/jwt.hex

19 op-geth uag op-node fostlunlnaifeiu arauazlwa op-node 3 connect ai

oA

) a0, . ¥
YUMBUN 2: init genesis A8 op-geth
genesis.json 11910 op-deployer N5uluunyl 1 — noultAsg verify 3 N9 INSILAE

GENESIS.JSON MISMATCH Tudinvinleh follower sync laisnuunuan

verify genesis 3 114 (U3AV)

# 29 1: hash %99 genesis.json fiaz init
jg -r '.hash' genesis.json
# %59

op—geth —-verbosity @ init genesis.json 2>&1 | grep hash

# v 2: genesis.12.hash Tu rollup.json

jq -r '.genesis.12.hash' rollup.json

# v 3: live block @ (f1 chain $ueguda)

cast block @ —rpc-url http://localhost:8545 | grep hash

A4 3 AD9RSINU a1lnse = T4 source WA 9N init

N581939 (Workshop-06): sync files 71 publish 91 nhttp://server:8181 stale
TsinseAu deploy dir 959 (~/op-stack/ ) — Uoauis flag Ugyu, tonk Bugiu
3-way mismatch Tu PR#20. wAlaeTs follower Aalwdann ~/op-stack/

LN

15



init genesis

# ——platform linux/amd64 #@éey — binary Wu static ELF x86-64
# jovian hardfork (fork time=0) #1# official image lisossu
docker run ——rm ——platform linux/amd64 \

-v /data/geth:/data \

-v /path/to/genesis.json:/genesis.json \

us—docker.pkg.dev/op-labs/op-geth:latest \

——datadir /data init /genesis.json

. . 0o & <@ 1
init @133 LU log Successfully wrote genesis state AY

YURDUN 3: 54 op-geth (Execution Engine)

docker run -d ——platform linux/amd64 \
——name op—geth \
-v /data/geth:/data \
-v /path/to/jwt.hex:/jwt.hex \
—-p 8545:8545 \
—-p 8551:8551 \
us—docker.pkg.dev/op-labs/op-geth: latest \
—-—datadir /data \
——http \
——http.addr 0.0.0.0 \
——http.port 8545 \
——http.api eth,net,web3,debug, txpool,engine \
——authrpc.addr 0.0.0.0 \
——authrpc.port 8551 \
——authrpc.jwtsecret /jwt.hex \
——authrpc.vhosts "x" \
——networkid 20260619 \
—-syncmode full \

——gcmode archive \

16



——nodiscover \

——maxpeers 0

o @/ ¥V ds’ o [
flag d1AfY: - —authrpc. jwtsecret fowlnaifganu op-node - --networkid 20260619
L4 [ . (34 [
MDIMNTINUY L2 chainld - —-nodiscover --maxpeers @ LW31% op-geth Tsinoq peer AU

15 — op-node WuAudUN1Y Engine API agnaiien

7157271 geth Wiau:

cast block-number ——rpc-url http://localhost:8545

# @506 0 (genesis block)

YUNDUN 4: 5U op-node (Sequencer/Consensus)

op-node u sequencer — Y1419 derive L2 block 210 L1 Sepolia ag broadcast

U P2P 194 follower sync

docker run -d ——platform linux/amd64 \
—-—-name op-node \
-v /path/to/rollup.json:/rollup.json \
-v /path/to/jwt.hex:/jwt.hex \
-p 9003:9003/tcp \
-p 9003:9003/udp \
—-p 7545:7545 \
us—docker.pkg.dev/op-labs/op—-node: latest \
op—node \
——11 https://sepolia.rpc.url \
—--11.beacon https://sepolia.beacon.url \
——12 http://op—geth:8551 \
——12.jwt-secret /jwt.hex \
—rollup.config /rollup.json \
——sequencer.enabled \
——sequencer. l1-confs 4 \

——p2p.listen.ip 0.0.0.0 \

17



-—p2p. listen.tcp 9003 \

——p2p. listen.udp 9003 \
--p2p.sequencer.key=<hex-private-key-{ufi-0x> \
—--rpc.addr 0.0.0.0 \

——rpc.port 7545

dl L4 =
—p2p.sequencer.key — flag ninuau
1lAa gotcha d1dgunanluunilaz
——p2p.sequencer.key P® private key 91 sequencer 14 sign gossip payload (el
follower m579@0UlA31 block 11970 sequencer 239

a1au flag :

failed to publish newly created block,

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

Wa: op-node @513 block 161 usi broadcast lailé - follower Nn@ unsafe_head A7

0 — sync 1sil&a7n P2P (1dust L1 derivation @sdrndrunn)

n56d9359 (Workshop-06): DustBoy + B3 42¢ diagnose Tu log u&anu flag

U118 Nova LNy --p2p.sequencer.key L@ restart op-node — P2P gossip

19U N3 fleet sync latasAy

2

UUYLn: key UADINTINU p2p_sequencer_address 7 register 1Alu L SystemConfig

#18 — 81 mismatch azla “validation failed” unu (@wmad SEQUENCER KEY

MISMATCH f1uan4)

18



f579d9UNAITU

L%A op-geth $U Engine API
# 9 log v

# "IPC endpoint opened" uag "HTTP server started"

docker logs op—geth 2>&1 | grep -E "endpoint|server"

G op-node derive block

docker logs op-node 2>&1 | grep -E "sequencer|unsafe|safe" | tail -20

block UnRaziiiu:

INFO Sequenced new 12 block 12_unsafe=0x... number=1 ...

L¥A P2P peers (sequencer l3ifiaadl peer ASula usifas publish 17)

curl —s http://localhost:7545 \
-X POST -H "Content-Type: application/json" \

-d '{"method":"opp2p_peers","params":[],"id":1}"

Ugynieeass uazasun

1. CLOCK-WEDGE — genesis timestamp if
21115:

deposit only block was invalid

L2 reorg: existing unsafe block does not match derived attributes

sequencer @314 block 19il¢ — chain freeze 7i block 1664

root cause: genesis timestamp #0910 hex conversion error #1113 genesis aginau

L1 origin (delta —786046921ms) — op-node reject 1N block

19



" . -
AINQN: genesis hex ox6a360a34 = 1781926452 (Unix timestamp)
uA: Nova re-deploy A28 timestamp an — 4 re-init genesis WAz restart nn

service

Uaanu:

# m529 timestamp nou deploy
python3 -c "print(int('6a360a34', 16))"

# 1781926452

# $ioy >= L1 origin block timestamp

cast block 11093474 —-rpc-url https://sepolia.rpc | grep timestamp

2.P2P 1y gossip — U1A —p2p.sequencer.key
A3IUALIDYAUINUUAL

<
3L

docker logs op-node 2>&1 | grep "p2p signer"

# 8wy "node has no p2p signer" = ¥, flag

3. SEQUENCER KEY MISMATCH

Nova PR#14, review 1a8 No.6

21113

failed to publish newly created block: validation failed

root cause: sequencer U8 private key address %4 1s L1 SystemConfig WA

|
p2p_sequencer_address NUBN address

14
tn:

20



# m599 address WlF5Su

cast wallet address ——private-key <hex-key>

# ms23 SystemConfig on-chain
cast call 0x2ab35cd6...7d86 \
"p2pSequencerAddress() (address)" \

——rpc-url https://sepolia.rpc

# VNADNBIDNATINU

4. OP-NODE gn kill na19Au

A58439 Workshop-06

UULATDY shared (user oracle-school ), AUV cleanup wa7 kill process 7 “laifd

port” 1171 stray U396 @D op-node Y89 Nova — sequencer STALL
op-geth :9545 §39¢ weilsidi op-node YU — block neAA314
uniseu: nou kill process T vuLA30S shared ﬁa\‘i'ﬁz‘q PID-group a4 service T#

ASUNBU — WIULA1D1A port 151% op-node T4lA expose port mu pattern WAsLEN®

# ¢ process YWuUAYEY oracle-school fou kill
ps aux | grep oracle-school
# w50

systemctl list-units —--user

a3U Checklist Aiau sequencer lUsia

[ 1 jwt.hex gen am uaz path AFIFLIG op—geth + op-node

[ 1 genesis.json verify 3 w19 (geth init == rollup.json 12.hash == live block

21



)

[ 1 op-geth init d#u§a ("Successfully wrote genesis state")

[ 1 op—geth mou cast block-number = @

[ 1 op-node flags msu lseiawnz ——-p2p.sequencer.key

[ 1 sequencer key address ms4fiu SystemConfig.p2pSequencerAddress()
[ 1 log lifl "no p2p signer" wSo "validation failed"

[ 1 cast block-number JuiSows) = chain thu

YBAIFILIMN LAY (UULASDY shared)

LA394 server 14 user oracle-school $3UAUYN oracle — wan service AN port waAz

@8 container 14 ownership W31z process Nn@ALTUVBI user LREINY
« urag oracle AI53 datadir WY LAY /data/geth-<oracle-names

. GN“Z:{IEJ container Sgiﬁlﬁﬁtﬂx‘i LU ——name op-geth-bongbaeng

o kill l@1g PID V09RO MSIVAY docker ps NOULEAND

“AR9R11AB121aVBY chain A¥ — AIQN chain WY, WaI1ARILARINT fleet

wanuad sync laila”
Ua4u/s — Workshop-06 - Oracle School # unii 3: op-batcher — post

batch a4 L1 1% safe head thu

“Unsafe head 2491@ W61 safe head A9 0 Aaan — wUad batcher dalaila

MNeuas”

o

ATN52U: batcher Avazls uavvinludsdrany

Tu OP Stack il head @uszAU:

22



unsafe (2 block @19 sequencer @514 (§alai op-node (sequencer)

posted a4 L1)

safe |2 block #i batch data an post ad L1 a7 op-batcher + L1 derivation
finalized 12 block 71 L1 finalize u&3 (2 epoch ~ 12-16 L1 finality
u9)

. i I3 1
op-batcher A® service N8R4 unsafe L2 block 1152u1Uu channel ualds
. a . 1'% 1o < 14 a
transaction U7 batch_inbox U L1 &1 batcher l3ivi191u safe (2 AzA1391 0 naen
follower 83%3Ak1U P2P 16 usi L1 derivation laifidoya — wuudldléan sequencer

/ML)

dmsuiulu workshop i: - L1 = Sepolia (chainld 11155111) - batch inbox =

0x00b183c4. .. c455 - batcherAddr Tu rollup.json = address 7igi<ld sign batch

transaction

1A 1: A15111971UYD4 op-batcher
pipeline

L2 unsafe blocks

v

op—-batcher

| 1. poll unsafe L2 blocks
| 2. encode - channel frames
| 3. pack - L1 transactions

| 4. send - batch_inbox (L1)

batch_inbox tx uuy Sepolia
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v
op—-node (follower/sequencer)

derive safe_12 head oy

channel Aaazls

op-batcher 13l post #iag block wssas block naes Tuilu channel Ay uaatu
8 (zlib/brotli) - wuniu frames — d@slu batch transaction fiag frame YofA®

Usenda L1 gas Az

1A 2: config Wazn155u op-batcher

aaninaelinausu

1. Sepolia ETH Tu batcher wallet — alaifiuAa post lala

2. Private key U84 batcher — @89 match batcheraddr M4 rollup.json

3. JWT secret — engine API 5%719 op-node < op-geth (AaLRgAUNTY5U op-

geth)

4. op-geth Suat (HTTP RPC :8545)

5. op-node Suag (RPC :9545)

7523 batcherAddr Tu rollup.json

cat ~/op-stack/rollup.json | \
python3 —-c "import json,sys; \
d=json.load(sys.stdin); \

print(d['genesis']['system_config'] ['batcherAddr'])"

address 71l = address #idos fund ETH uu Sepolia Ag
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f20814 start-batcher.sh

#!/usr/bin/env bash

set —euo pipefail

BATCHER_KEY="0x<hex_private_key>" # key @94 batcherAddr
L1_RPC="https://sepolia.infura.io/v3/<key>"
L2_RPC="http://localhost:8545"
ROLLUP_RPC="http://localhost:9545"

docker run ——rm \

——platform linux/amd64 \

——network host \

us—docker.pkg.dev/oplabs—-tools—-artifacts/images/op-batcher: latest \

op—-batcher \
—11-eth-rpc="$L1_RPC" \
—12-eth-rpc="$L2_RPC" \
——rollup-rpc="$ROLLUP_RPC" \
——private-key="$BATCHER_KEY" \
—-max—-channel-duration=1 \
——target-num-frames=1 \
——sub-safety-margin=6 \
——num-confirmations=1 \

——1og. level=info

w816 14 ——platforn linux/ande4 LENBLWSIE binary 1Uu static ELF
x86-64 Wag chain WA hardfork jovian — official image Un#laisassu

fosld image 71 deploy AI8RAILOS
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LY

flag d1Agy

v

—-11-eth-rpc Sepolia RPC endpoint

—-12-eth-rpc op-geth HTTP RPC

——rollup-rpc op-node RPC (74 safe/unsafe head)
——private-key batcher private key (94 match batcherAddr)

——max—channel-duration | 97U2u L1 block Qx‘l?jﬂﬁ@ﬂ channel A4
——sub-safety-margin L1 block margin Aauas (Uasiu reorg)

——num-confirmations 5@ L1 confirmation A block

1A 3: 1AA39 — batcher TsifiuAd (safe 12 419 0)

91119

safe_12: block 0 « livduiay

unsafe_12: block 847

op-batcher log agdau 14idl error Fatau us safe head laitiiu

ada .,
15 diagnose

21 1: 19 balance uu L1

cast balance \
<batcher_address> \

——rpc-url https://rpc.sepolia.org

alé o = Uyindaauasas

) <
YU 2: YA honce
cast nonce \

<batcher_address> \

——rpc-url https://rpc.sepolia.org
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« nonce = 0 — 83l3iLAY post batch Lag

« nonce >0 — (34 post a1 (1A tx Tu batch inbox)

U 3: Budu batcherAddr 210 rollup.json

# Wiwu address Tu rollup fiu address #i fund

cat ~/op-stack/rollup.json | grep batcherAddr

11 workshop {ifvaafi Tou ETH fin address Aolouls deployer wallet ( ox644pa211 )

unuNAzLUU batcher @Y rollup. json A

1
=

wA: fund batcher 7ign

# §529 batcherAddr fiou

BATCHER=$(cat ~/op-stack/rollup.json | \
python3 —-c "import json,sys; \
d=json.load(sys.stdin); \

print(d['genesis']['system_config']['batcherAddr'])")
echo "batcher address: $BATCHER"

# @ Sepolia ETH 1% batcher
cast send \
"$BATCHER" \
——value 0.05ether \
——private-key <funder_key> \

——rpc—-url https://rpc.sepolia.org

verify 91 batcher posting ua?
%84 fund w2 ru batcher 1l s0dn 30 Ul uaLga:

# nonce fovaduain 0 - 1 Fulu

cast nonce <batcher_address> ——rpc-url https://rpc.sepolia.org

# safe_12 fowSuou
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cast rpc optimism_syncStatus \
——rpc—-url http://localhost:9545 | \
python3 -c "import json,sys; \
d=json.load(sys.stdin); \
print('safe_12:"', d['safe_12']1['number'])"

nonce UEU + safe 12 1iiU = batcher ¥IN9TULAIAE

1A 4: n5al batcherAddr s match — “unauthorized submitter”

91119

WARN batcher is not authorized to submit transactions
batcher=0xABC...

expected=0xDEF...

%381 op-node log:

WARN failed to derive batch: unauthorized submitter

annn

batcher wallet #1% sign # batcheraddr Tu SystemConfig Ui L1 op-node 7573 on-

chain 31 submitter authorize wa%5a84 8113 match A reject

verify 2 14

# 9 1: 990 rollup.json Tagmss

cat ~/op-stack/rollup.json | grep batcherAddr
# N 2: 97u9n SystemConfig uu L1

SYSTEM_CONFIG="0x2ab35cd6...7d86"

cast call "$SYSTEM_CONFIG" \
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"batcherHash() (bytes32)" \

——rpc-url https://rpc.sepolia.org

batcherHash() @ bytes32 w4 batcher address (left-padded) — parse

LawNeunU wallet address

113 match o9 update SystemConfig %38 14 private key ins9iu batcherAddr

WY AL

n1A 5: checklist nau start batcher

O rollup.json agmasu (genesis.l12, batch_inbox, batcherAddr)
O batcher wallet = batcherAddr 1u rollup.json

O batcher wallet & Sepolia ETH (> 0.01 ETH ogsiioy)

O op—geth :8545 mou eth_chainId = 20260619

O op-node :9545 mau optimism_syncStatus 1@

O JWT secret msyfiu (op-geth  op-node)

o (45 batcher instance dufudndouriu

1A 6: 1 W11 safe |2 vs unsafe (2 — 911U syncStatus

cast rpc optimism_syncStatus \

——rpc-url http://localhost:9545

output ﬁﬁaq@:

"unsafe_12": { "number": 1200 },

"safe_12": { "number": 980 },

29



"finalized_12": { "number": 700 }

. unsafe_12 24157 = sequencer ¥191UA
e safe 12 ¥4 unsafe 191AY max—channel-duration x L2 block rate = Un#

. safe_12 = 0 MABA = batcher §3lu post 38 post wawAlilASU confirm

asuuni 3

Uszihu A9

fund batcher &4 Sepolia ETH 13 batcherAddr @ rollup.json
verify address @A 2 119 (rollup.json + SystemConfig on-chain)
#1333 nonce nonce > 0 = posting ka3

safe [2 A9 \%A balance — %A address match — restart batcher

%13 fund Wm address |~ deployer wallet # batcher wallet

1ac = =

op-batcher U service anusuvInAy — g1laifinmileuuliauauslaifissuu
detayaliilan safe head 92A19 0 nasn uaz follower 7iRvInTs L1 derivation Al

NNTIA bogaNysal

Ua9uUd — Oracle School Workshop-06 - & naulag bongbaeng 91 Aad —

bongbaeng-oracle # unii 4: Usyin #1 Clock-Wedge + #2 Batcher laifiufa

1A 2 13UAUNL — Ueyinn23921n workshop 1 fleet Al oracle 199581314

@514 L2 chainld 20260619 uu Sepolia Az
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4.1 Usyni1 #1 — Clock-Wedge: Genesis Timestamp W@

2115
wusuladnwn uda sequencer (Nova) ngna31s block Tnsin block 1664 fig log ¥

wingne Tu op-node:

deposit only block was invalid

L2 reorg: existing unsafe block does not match derived attributes

waz? op-geth Taidl block Tuisisanuias MM process G5uag

sanndnvaalynn

AUMBUI1N hex conversion error ABUASY genesis AY

genesis timestamp ﬁgﬂﬁa\‘imiv‘ﬂu ox6a360a34 = 1781926452 (Unix epoch) wsir

deploy utas hex fin léAn7itfosnda L1 origin block timestamp

NaTinu1AD genesis timestamp agifau L1 anchor block (block 11093474 =
oxe7852d5¢ ) TukTaL@7

op-node 1 delta 1¢ -786046921 ms (A1AnAU = genesis ounas L1) \le
sequencer Wy1814 derive block nlU fiuAB991984 L1 origin il timestamp %#a9

;4

genesis ASSNETUTANU — deposit only block was invalid — U freeze A%

L1 anchor time > genesis.timestamp « #uduwuuil

L1 anchor time <= genesis.timestamp « Qnﬁm

adaa -7

57UINY

21199 sequencer freeze Wag log YU deposit only block was invalid MANSIEOU 2
INAL:

9

1) A4 genesis block 210 op-geth

cast block @ ——rpc-url http://localhost:9545

A field timestamp WAY hash VDY block 0 A%

2) Wgunu L1 anchor
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# L1 anchor block %94 workshop = 11093474

cast block 11093474 —-rpc-url <SEPOLIA_RPC>

1 14 S U
P timestamp VB L1 anchor A% Q11 genesis.timestamp < 11_anchor.timestamp = &UYU

Usyn1 Clock-Wedge
3) @ delta Tu op-node log

# dwiiu delta Amau Ygymiuduouds

delta=-786046921ms

3suA
Nova re-deploy lag/ld timestamp ﬁgﬂé]’adﬁis
‘fl’jumau: 1. nga op-geth, op-node, op-batcher ﬁ'ﬂﬂuﬂ 2. aU state 11 (datadir Y99
op-geth) 3. 51 op-deployer 1#3if28 genesis timestamp finsrdaund 4. verify
NOU init:

# ©9729 hex nouldiauo

python3 -c "print(int('0x6a360a34', 16))"

# output: 1781926452

5. op-geth init genesis.json GQ]I’JEJVLW%ﬂ‘VilII

6. restart 14 stack

YaAITILIN

SIERN NANSENU

iUag hex timestamp 184 Raladne 19 verify @e python/cast
genesis.timestamp < L1 origin time | sequencer freeze Nuh

5u re-deploy Ing/lsiau datadir op-geth 813 init iuduldazen

Golden rule: genesis timestamp $84 >= L1 anchor block timestamp

\@UD LLagABY verify hex A8LAS09H iututuUadloeRy
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4.2 Usynn #2 — Batcher lifiuna: Safe L2 4190

21115

a4 clock-wedge uAKa? Llwusula unsafe block 8aNUILET WA safe_12 A197 block
0 lsiadiu

4 fleet follower derive L2 21n L1 131@ iws1z18if batch Tusiuu Sepolia laeay

14
sandnvestym
UneuUladelng ns29a8U on-chain Ag 199 2 Ueyuindauniu:

Usyni1 A — batcher ‘13ifi ETH uu L1

cast balance <batcher_address> ——rpc-url <SEPOLIA_RPC>

# output: 0

balance = 0 - op-batcher post batch ag L1 1ail@ (transaction revert = no gas) Ay
Usyn1 B — 1au ETH i address

Aileu Sepolia ETH TUR oxsaanazi1 Baniiu deployer address 11 U84 session
A9 W6 batcher address 9390 rollup. json field batcheraddr WJUAUAY address
AY

f993d80U nhonce:

cast nonce <batcher_address> ——rpc—-url <SEPOLIA_RPC>

# output: @ « batcher (imy submit tx iag

nonce = 0 8ug131 batcher §3lsiAwds transaction la¢) sanluiaumy

vi1lu Safe L2 f4m14

flow ¥®4 safe block UYunduUAL:
op—-batcher - post batch tx uvu Sepolia L1

op—-node - derive L2 block a1n L1 batch

safe_12 - affufie op—-node confirm batch 910 L1
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911 batcher @4 batch 13lé1 - aidi batch uu L1 — safe 12 lsiginnsvduaz
3531ady

step 1 — @ metric ¥89 op-node Wag op-batcher Ay

# 09 op-node 1 safe/unsafe head ogfilvu
curl —=s =X POST http://localhost:7545 \
-H "Content-Type: application/json" \
-d '{"jsonrpc":"2.0","method":"optimism_syncStatus","id":1}"' \

| jg '.result | {safe_12: .safe_12.number, unsafe_12: .unsafe_12.number}'

5’1 unsafe_12 > 0 L1 safe_12 = 0 = batcher ﬁﬂmuwm,ﬁv-fiz

step 2 — »973 batcher address LLag balance

# 69 batcherAddr 970 rollup config

cat ~/op-stack/rollup.json | jg '.genesis.system_config.batcherAddr'

# ¥m balance

cast balance <batcherAddr> —-rpc-url <SEPOLIA_RPC>

# 1¥a nonce (msvduillo batch gnas)

cast nonce <batcherAddr> —-rpc-url <SEPOLIA_RPC>

step 3 — 0 log V@4 op-batcher

# 6199 error wuull = no gas

insufficient funds for gas * price + value

sun

Tou Sepolia ETH 14 batcher address ﬁgﬂ Ay (laile deployer address)

# @9 ETH 910 wallet vowsiaeslulii batcher
cast send <batcherAddr> \

—--value 0.lether \

——private-key <YOUR_KEY> \

——rpc-url <SEPOLIA_RPC>

34



a4 fund ud? sednAzUALTA nonce:

cast nonce <batcherAddr> —-rpc-url <SEPOLIA_RPC>

# 8UBpuan @ - 1 = batcher post batch uda v

9N safe 2 9zi5UVIUAY

YaAITILIN

= ady [
Qﬂlﬁﬂls‘l NaN3ITNU 25Uadnu

Tou ETH fAn address batcher §elaifiuia verify batcherAddr 210 rollup.json
LduD

deployer vs batcher Auay ss1eadivany key 1529 rollup.json Avu fund NNAS

address

batcher address lains4 op-node reject batcherAddr Tu

batcherAddr Tu rollup “unauthorized genesis.system config foInsaniu

submitter”

AudA nonce 144 fund 13J§’J"1 batch Qn?i\iﬁ]'%d watch nonce 01 1Ju signal

Budu

£ 4 (-] s U

YadAIAsy: address N5U op-batcher ABINTIAU
genesis.system_config.batcherAddr Tu rollup.json L{]B"] Az alinse op-

node 2% reject batch 91 “unauthorized submitter” wil fund LANLAINANY

4.3 asdunieuannisaasdam

daymn 2I15%AN AN Wun/Atlede

Clock-Wedge @ sequencer freeze block | genesis Nova re-deploy
1664 timestamp < L1
origin
Batcherno-  safe [2A190 balance=0 + Uoaudia Atady, uilae fund
gas Touiin address  batcher gn
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o

aeslymiliialutianailndiuas vinli fleet visvium sync Tilawnlug) weilionns

a@odla safe 12 Nvdu uay follower 154 derive Tanuunday

Checklist #ia4 deploy sl%aivgnﬂ%’se:

[ 1 genesis.timestamp >= L1 anchor block timestamp

[ 1 verify hex @aewnSesio (python/cast) luuwUasiie

[ 1 batcherAddr fu rollup.json == address #i§u op-batcher
[ 1 fund batcher address vu L1 fiou start

[ 1 8 nonce wis start tie confirm batch gnas

[ 1 &a safe_12 91effunds batcher $ulsiunu

4
Y

Jaauls — Oracle School Workshop-06 - 2026-06-20 Az # undi 5: Usywn #3 P2P

T gossip + #4 Genesis Mismatch

aeslaymilinaceiilesiu — P2P Hounau waa genesis hash linssnnuan

U 4 1 1

uraviAgdl “Gynin” Adauieu log 1Wu Ay

aa A — Usywin #3: P2P 13 Gossip (Follower 91062 peer=0, unsafe
head=0)

25N
%84 fleet YuATU sequencer U follower connect fulan1uUng wann follower

YU
p2p: peers=0/0 connected

unsafe_12_head: 0x000...0 (block 0)
safe_12_head: 0x000...0
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139 Nova (sequencer) f1a4a514 block agiu1slu follower 1aila5u block Tusisinu
gossip Lag

25 Diagnose
DustBoy uag B3 71573 log op-node U84 Nova WUUSVIALL:

WARN failed to publish newly created block

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

Janutiuannsis 31 op-node §31itoa1lu sequencer walaidl p2p signing key -
publish block ®®n gossip network lailé

ANUA: start-node.sh YBI Nova U4 flag
——p2p.sequencer.key=<hex_private_key>

OP Stack sequencer foaduiio block Aeu broadcast 1w P2P &1l key — op-
node @514 block 1 ust publish ‘316 follower lsitagiiiu block Tvsitas S9A197 block
0

suA

Nova LNyl flag Tu start-node.sh :

op—node \
——sequencer.enabled \
——p2p.sequencer.key=<hex_private_key> \

# ... flags Bu

9AUU restart op-node — iU P2P gossip 191U nn follower Tu fleet 154 sync

unsafe head YU
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Timeline 254

a1 | wensal

T+0  Fleet Junsu follower Liu peer connected
T+?  DustBoy + B3 %1573 log La® “no p2p signer”
T+?  Nova Wil —p2p.sequencer.key + restart

T+? | Fleet nn#7 unsafe head LFuLAU

“nann1s

op-node sequencer A84n15 @4 key AUASYA:

Sequencer key (L1) -sequencer.l1-confs = 1%u tx uu L1
P2P sequencer key | —p2p.sequencer.key WU gossip payload

@3 P2P key = block lsiean gossip Vi sequencer SuUnf

n1A B — Usyni1 #4: Genesis.json Mismatch 3 14
usun
#&3 P2P ¥191UW& fleet 131 sync ust follower #anesia re-init liu — op-node T

error:

CRIT expected L2 genesis hash to match
got=0x1c9445c6...

expected=0xf26a66df...
a a
AINNTIINU

Ua4uis flag IuAaudn genesis hash linseanu 3 119 2101 tonk confirm Tu

PR#20:
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genesis.json 9 publish U :8181 oxf26a66df... | stale
rollup.json genesis.l2.hash 0xe365a0cf... | MINT
eth_getBlockByNumber("0x0") live | 0x1c9445c6. .. YDIAN

@13 source U9N hash AN9NUNUA — followerblaji’%l,%’eﬂﬂi
Ane)

Nova 19 Inatnasaaduns:

~/op-stack/ « deploy dir 359 (source-of-truth)

http://server:8181/ « sync files # publish 3

Twduu :s181 1Tu snapshot A1 — gn publish Aoufi Nova 9 re-deploy #&a4
CLOCK-WEDGE fix (Uni 4) Nova deploy Tudi genesis \Waew us :s1e Tl update

MU — follower download U1LA7 init WA
ad v
5N

1. 19 ~/op-stack/ Tasasae luru :s181
. follower 9 sync 31A :8181 M1 re-init Tvsiane file 970 deploy dir

2. Verify genesis 3 nsaauld (gade Checklist A1ua19)

# 1. hash 210 genesis.json #agld init

jg -r '.hash' genesis.json

# 2. hash %70 rollup.json

jq -r '.genesis.12.hash' rollup.json

# 3. hash %10 chain 7¥uogasy

cast block @ ——rpc—url http://localhost:9545 | grep hash

NIEUABINTIAU H1AS9 - wiganow o init
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Genesis Verification Checklist

[ 1 genesis.json hash == rollup.json genesis.12.hash
[ 1 rollup.json genesis.12.hash == live eth_getBlockByNumber(@).hash
[ 1 rollup.json genesis.ll.hash == Sepolia block 11093474 hash

[ 1 genesis timestamp >= L1 origin timestamp

ASU 4 98 - init laAY

asuSeuineu 2 Uy

21115 follower peer=0, head=0 op-node crit hash mismatch

log key “node has no p2p signer” “expected L2 genesis hash to
match”

#un UM —p2p.sequencer.key sync file stale Uy :8181

A Nova Liiy flag + restart 14 ~/op-stack/ + verify 3 14

diagnose lng DustBoy + B3 UauU9 + tonk (PR#20)

vaun restart 1Agn re-init follower )n#

YaA255239 (Gotchas)

P2P signing key = deployer key = batcher key u#ag role 19 key ALAEA? N1SHEN
a o 14 < . v & 1V
key Anvi1leA debug 1nuIN AISIAY mapping TR umau:
deployer_key - deploy L1 contracts
sequencer_key - —--sequencer.ll-confs (L1 interaction)

p2p_key - ——p2p.sequencer.key (gossip signing)

batcher_key - op-batcher (post batch to L1)
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sync files A4 update ‘vgnﬂ%’aﬁ re-deploy 213 web server publish files 1% follower
#84 copy 1A deploy diriﬂﬁinﬂﬂ%ﬂﬁ genesis tavw iU follower downstream 19

stale hash

verify 9w init 1AW geth init LY error 1 genesis.json format gn wsinn hash 13l

591U chain 9349 — op-node 2¢ error AU runtime LAYLIAINTIALT ~ MTIINDUA

AAY

uniSouiile

P2P gossip hila “auto” uAiws1g port 1Wa @asdl signing key 519 broadcast &

follower 91 peer=0 uag head=0 wiaunu — THnHe “p2p signer” naulay

Source-of-truth AasiluAgatAgd nate source lai sync fiu = chaos YA Tu OP
Stack Qﬂlﬁmﬁlﬁﬂﬁﬁa deploy dir ( ~/op-stack/ ) :8181 \JuwA mirror — Aa9

update R8I0

v
a ¢ v 1

#1529 hash 3 n14lsi1% paranoia workshop #iga1ia171 3 source Ananulaass

U

checklist 4 Yot19uuA® standard procedure laila optional g

Jaautla - Oracle School Workshop-06 - 2026-06-20 # unil 6: eyma #5 Kill op-

node + #6 Sequencer Key Mismatch

asuun: aoslaymgainelud3ailalaizes config — usiduizes e
UHURIMUIUGSWII9599U Ay
Usynin #5: kill process Hna ¥119 sequencer #gn

Uy #6: sequencer key l3ins3 L1 SystemConfig 1114 block 88n P2P

Taila
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Usywin #5 — ¥19nan9 Kill op-node # “l3ii Port”

uSunnnALig

\¥5%1785 Oracle School 19 user oracle-school 33uAUN oracle AL

2424971 fleet a3 consolidate port An9e) imudanmiiiu process g “laidl port FaLaw
" waziindndu stray process fidaag — 34 kill Tu

process Mg kill Aa op-node wa4 Nova A

2INTUAUNALYA

# op-geth &g (port :9545)

H*

us op-node wnglUudn

Wa: sequencer STALL
unsafe_12 head ngaile liwdu

batcher [ufigindu -» safe_12 A9

L I

follower yns sync wganIu

op-geth A® execution engine — 1Us85U block 211 op-node Ay

14 & & 1 1 | Ao 1 | 1 o
611 op-node 118 op-geth AtllunAnaaUaFuagus livineu

31A51%3% Root Cause

ERTIRT) AN

kill process HA¢i 231N “d port w3aLa” ununay

LY)

ownership + service role

sequencer stall op-geth Taifigads payload - block
Taignadna
fleet sync g 134l block Tniann sequencer —

follower lsifiozls gossip

op-node lsilatla port public tauely
UNNLAd op-node Tetannz engine API (nglu) fiu op-geth WK JWT + P2P Fe019

laiwanaly ss —tinp 9819TALIUY
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1 4
A3LN

v

Nova restart op-node Junnlugd — sequencer nauuvinaulaviuias

# Gnogamsaa process fnouw kill (uu shared server)
ps aux | grep oracle-school # g user #i own process
ps -fp <PID> # g full command line + parent PID

pstree —p <PID> # ¢ PID—group ﬁgqmm

1
=

= 1 . P . <@ 1 1 1 G
uniSau: nau kill 181u command line thue wanens luluuaae process 5o port

U

Operational Discipline Ui Shared Server

\@5WL5UlY user oracte-school 33UAU YN process BN oracle Uu & Ay

Q. way

nfUnuURA:
1. 5y PID ¥29A194 NUISHINMUNNATS

# 18¥m process wav bongbaeng winiju

ps aux | grep oracle-school | grep <do script/binary wous1>

2. "l kill process it LiginUuvaslas usiazy idle

~ a1 fleet nautaus aluuula

3. PID-group = unit of service
op-node + op-geth + op-batcher \Ju group Wiiefu kill Fawiievinlsia chain
wgala

4. Uuiin PID va9a2194 1314 file 1l start service

# $hogne start script 7ia
./op—node ... &

echo $! > /tmp/bongbaeng-opnode.pid
. ‘:lyl @ Y
5. kill tawag PID N15211Uuv09A2194
kill $(cat /tmp/bongbaeng-opnode.pid)
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asulounn #5

kill process Uu shared server Tl verify ownership = irreversible A

. o a ¥V . a . . . 4 1 <@
fleet-wide impact \Anl@a1n action e — discipline 1893U1N8UAIULT

Usyun #6 — Sequencer Key Mismatch (Nova PR#14, Review lng
No.6)

usun
Usynnilgnwulu PR#14 w83 Nova uae review 1ag No.6 Az

91115A8 op-node 5U publish block W1u P2P 16 ws block lsiean — follower lail@su

9111518 Log

# log a1n op-node (sequencer)

failed to publish newly created block: validation failed
message 591"1\‘1mﬂ‘f]zym #3 fiifiudn “node has no p2p signer” A
Yeymn #3 Ao 1idl key 1ag — LABIUANSIAY ——p2p. sequencer. key
Unynin #6 Av i@ key U2 ue key AnAa — validation failed = L1 lsigeansu
Root Cause

OP Stack wn sequencer 131U unsafe_block_signer T L1 SystemConfig Az

L1 SystemConfig.unsafeBlockSigner = OxAAAA... « deploy [dmoudiu

op-node ——p2p.sequencer.key = private key %99 OxBBBB... « [(ims3!

\il® address 14in53 op-node @514 block 1A ws signature Auuualinseiui L1 ven
13

follower node 7573 signature — reject — block @an P2P lsila
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25 Diagnose

# @ sequencer address 970 rollup.json

cat rollup.json | jq '.sequencer_address'

# @ unsafeBlockSigner 91n L1 SystemConfig
cast call <SystemConfig_address> \
"unsafeBlockSigner() (address)" \

—rpc-url <sepolia_rpc>

# INADNEONRTINU

Yoya unad AOINTINU

sequencer address (rollup.json) deploy dir
unsafeBlockSigner (L1 SystemConfig) = on-chain
private key alu —-p2p.sequencer.key = wallet

Araumillainsenu — validation failed A%

[ [%
= ]

avniiinduday

1. re-deploy uaaiuaeu key wsau update config N451 op-node
2. copy config 210 oracle du a2 key ANIALE

3. Tdunane wallet Tunns deploy (deployer key vs sequencer key) walduau

1 4
N3N

# 1. w1 sequencer key ¥gQnsiov

# - 7310 deploy artifacts %o state.json

# 2. update start-node.sh

——p2p.sequencer. key=<hex_private_key_¥94_sequencer_asy>

# 3. restart op-node

kill $(cat /tmp/nova-opnode.pid)
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./start-node.sh &

# 4. verify: block @90 P2P (&
# log fimasifiu:

# "published block" 5o "gossip publish" #§a

wWSsungu #3 vs #6

T s s

log “node has no p2p signer, “validation failed”

payload cannot be published”
ann 14l flag #i key us address linse L1

——p2p.sequencer. key

follower LAy unsafe laitfiuiae (peer=0 w30 block iU block W reject
Taian)
un LAY flag + key wWawu key Tinss
SystemConfig

Checklist nau Start Sequencer

rollup.json § sequencer_address = <address>

O

L1 SystemConfig.unsafeBlockSigner() = <address thgafiu>

O

O ——p2p.sequencer.key = private key ¥93 <address fus

'
P

O batcherAddr Tu rollup.json msuiu wallet # batcher 1%

P

O batcher wallet 4 ETH uu Sepolia

asulounn #6

key mismatch 10utlaymReuas — op-node $u block TauUni us follower
reject INUUA

symptom @ “sequencer @314 block us fleet lai sync” @eduaulanu
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Ugynn P2P 5146]

verify address 3 9Anau start Laue

o]
FAUUNLIYUUN 6

Operational Discipline U Shared Server

e

81U full command line Aisu kill  process “13ifl port” # stray

kill taw1z PID U99A7LD9 shared user = process Yu
L= . :.l/ . !
Uunn PID a4 file )NATY start recover + audit 918

913 fleet Aow kill process 71lai§dn | irreversible = szislinau

Key Management

A verify Ada

sequencer address (rollup.json) cat rollup.json \| jq

'.sequencer_address'
unsafeBlockSigner (L1) cast call <SystemConfig>

"unsafeBlockSigner() (address)"

batcherAddr (rollup.json) cat rollup.json \| jq

'.genesis.system_config.batcherAddr'

nsaestaymiillesiulanienis verify nauvin uay laussun

environment 524 A%

Ua4uU4 — Oracle School Workshop-06 - 184 — bongbaeng-oracle # unii 7:

Checklist 99A255234 + N5 Verify

ar



“ag a1 — verify yinagsnauagy”

74 6 aluunnounin audesiulaan verify newiu unilsiu gotcha 939910

workshop LUu checklist w§a command #5ulAiae Ag

7.1 7MW53: Failure daulvginnann 3 ngu

%’agaﬁﬂﬂl,wiéfu (genesis/timestamp/address) = CLOCK-WEDGE, GENESIS MISMATCH, KEY

MISMATCH
nSwensvm (ETH, flag, process) BATCHER 'laifiufia, P2P v1m key, NODE gn kill
aunilaglsl verify publish :8181 stale, hex conversion i@, kill A1
10 port

1 VY a v . dl
ynngu uhldnewiadan dae verify step igngn

U q

7.2 Checklist nou Launch Chain

7.2.1 Genesis Timestamp

Gotcha: genesis timestamp KA1 hex conversion — genesis agjﬂ'au L1 origin -

sequencer freeze

# 97 timestamp 20 genesis.json (@1 hex %so decimal Fuogfiu version)

cat ~/op-stack/genesis.json | jq '.timestamp'
# §10u hex Wimsaame python — agn convert fawan
python3 -c "print(int('0x6a360a34', 16))"

# Fovld 1781926452

# Weyufiu L1 origin block timestamp
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cast block 11093474 —-field timestamp ——rpc-url https://rpc.sepolia.org

# genesis.timestamp fovuinninusowinfiuanil

Rule: genesis.timestamp >= L1 origin block timestamp L@u® #IULA11S8 convert

hex 184

7.2.2 Genesis Hash 3-Way Verify
Gotcha: sync files  publish liinsefiu 3 n19 — follower re-init laigitu

# "9 1: genesis.json i geth init
cat ~/op-stack/genesis.json | jgq '.hash // "no hash field"'

# w50 hash voulWdasenld init

# 29 2: rollup.json genesis.l2.hash

cat ~/op-stack/rollup.json | jg '.genesis.l2.hash'

# N 3: live block @ 370 geth 254

cast block @ ——rpc-url http://localhost:9545 ——field hash

74 3 Afoansau d1lsinse — 1 deploy dir 939 (~/op-stack/ ) tUu source-of-

truth 1aua g lW&d publish s HTTP (819 stale)

7.2.3 Batcher: Fund + Address i34
Gotcha: batcher balance = 0 %58 address 14i53 batcherAddr — post batch Tailé

~ safe [2A19 0
# @ batcherAddr 370 rollup config
BATCHER=$(cat ~/op-stack/rollup.json \

| jg -r '.genesis.system_config.batcherAddr"')

echo "batcher: $BATCHER"
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# ¥ balance vu L1 Sepolia

cast balance $BATCHER —-rpc-url https://rpc.sepolia.org ——ether

# 1¥m nonce — @1 nonce=0 wanvdndalsiipy post batch taw

cast nonce $BATCHER —-rpc-url https://rpc.sepolia.org

Rule: batcher ¢i993 ETH Uy L1 uazdoatdu address thgaiu

genesis.system_config.batcherAddr 11Jrolh1pjson

7.2.4 OptimismPortal: Verify 2 114
Gotcha: 14 portal address An — deposit ag L2 laifie

# v 1: @370 deployment artifacts

cat ~/op-stack/addresses.json | jq '.OptimismPortalProxy'

# N 2: query 910 SystemConfig on-chain
SYSTEM_CONFIG="0x2ab35cd6...7d86" # 1d address a5y
cast call $SYSTEM_CONFIG \

"optimismPortal() (address)" \

——rpc-url https://rpc.sepolia.org

19 2 ADINTINU 0x08D045e317 F924A9428959AC557F198£95a7B519

7.2.5 Sequencer P2P Key

Gotcha: UMM -—p2p.sequencer.key — “node has no p2p signer” — block aan P2P

1ailé - follower sync laila

# m529 start-node.sh 98 flag msu

grep "p2p.sequencer.key" ~/op-stack/start-node.sh

# 593 log op-node — &hwm flag azifiu
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# "failed to publish newly created block, err=node has no p2p signer"

journalctl —u op-node ——no-pager | grep "p2p signer" | tail -5

Rule: sequencer op-node AB4l ——p2p. sequencer. key=<hex> L@N® YVIALAALALA

restart

7.2.6 Sequencer Key 71349 SystemConfig
Gotcha: sequencer 5um18 key An — validate on L1 lsieinu — “validation failed” —

block P2P aanlila

# p sequencer address g5 (@370 ——p2p.sequencer. key %59 env)

SEQUENCER_ADDR="0x..." # address i correspond {fu key i start-node.sh 1%

# query SystemConfig
SYSTEM_CONFIG="0x2ab35cd6...7d86"
cast call $SYSTEM_CONFIG \
"unsafeBlockSigner() (address)" \
——rpc—-url https://rpc.sepolia.org
# fonseiu SEQUENCER_ADDR

7.2.7 JWT Secret
Gotcha: jwt iif — op-node iU op-geth @sﬁ’u"lsﬂﬁ (engine API auth fail)

# gen jwt anlulASey — 981 reuse wse ship secret i

openssl rand —-hex 32 > /tmp/jwt.hex
# m$9391 op—geth uasz op-node FlWdiRefiu

diff <(cat /path/to/geth/jwt.hex) <(cat /path/to/node/jwt.hex)

# Fovlyll diff
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Rule: jwt = engine secret 1aW1% op-node«—op-geth it 13l wallet key lai

commit &4 repo

7.2.8 Shared User + Process Isolation

Gotcha: kill process 7 “laid port” §in31 stray usllu op-node — sequencer STALL

Server Tu workshop 14 user oracte-schoot $2ufiunN oracle wanfiun port/Jalna

13i1% ownership

# g process ¥ousuevniou kill ynass

ps aux | grep "[olp-node" | grep "$(whoami)"

# ¢ PID group — kill tawig PID %99 service o«

pgrep —-f “op—node.*rollup—config=<%afw5%aqﬁmae>“

# vinu: kill $(pgrep op-node) « kill wnéialu server

# Qn: kill <PID v

Rule: kill tawn PID wo96 104 14 path/flag \Ju discriminator Laue

7.2.9 Binary + Docker Platform
Gotcha: binary Am arch #5@li5895U hardfork — chain 13 start %38 runtime crash

L2 chainld 20260619 tUn hardfork i1 jovian nn fork time=0 - official image 819
Taisessu

# m$29 arch ¥oy binary

file /usr/local/bin/op—-node

# fowlu ELF 64-bit x86-64

# Fu Docker g platform gn

docker run ——platform linux/amd64 <image> ...
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# m593 hardfork support {u binary

op—-node ——help 2>&1 | grep jovian

# v3op release notes 91 version sos§u fork i3

7.3 Checklist nau Start Services (a3Uuuu quick-scan)

10

Gene5|s timestamp =

L1 origin

Genesis hash 3-way

Batcher address $154

rollup

Batcher balance > 0

vu Ll

Portal address 2-way

Sequencer key 0154

SystemConfig

p2p.sequencer.key

3ilu start-node.sh
JWT dn + tddeniu

Binary gn arch +

platform
PID wannunay kill

python3 -c

A1 decimal > L1 block

"print(int('<hex>",1g}hestamp

cast block 0 — +

field hash

jq21ua
iq

7149 3 A59NU

MSINUN start-

'.genesis.system_conpigchatshdgpddr'

rollup.json

cast balance
$BATCHER ——rpc—
url <sepolia>
cast call $SYSCFG
"optimismPortal()
(address)"

cast call $SYSCFG

>0ETH

$94 artifacts

MFINY —

"unsafeBlockSigner( ) p2p.sequencer_key

(address)"
grep
p2p.sequencer.key

start-node.sh

diff jwt—geth.hex
jwt-node. hex

file $(which op-

node)
pgrep —-f "op-
node. <o lWg>"
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7.4 Pattern: Don’t Trust, Verify

nannIsNNUAUNUAaBA workshop AZ

“@811¥9A1 — ABY query chain 234”

# fvogne: noulou ETH % batcher

# X An: @0 address a1nNAIUIISD notes

cast send 0x644Da21l... ——value 0.lether ...

# Qn: query rollup config fiou ugdroslou

BATCHER=$(cat ~/op-stack/rollup.json \
| jg -r '.genesis.system_config.batcherAddr')

cast send $BATCHER —--value @.lether ——rpc-url https://rpc.sepolia.org \
——private—-key $FUNDER_KEY

“@gi11¥a HTTP server — Aa4 verify iU source-of-truth”

# X @Wp: 187 genesis.json 910 :8181 udaldiay
wget http://server:8181/genesis.json -0 genesis.json

geth init genesis.json # @139 stale

# @ qn: volWdan deploy dir Tmemse wso verify 3 nw
scp nova:~/op-stack/genesis.json ./genesis.json

# uda verify nould

“ag1%a hex NuUagtay — Tlusuasuni”

# X fAn: was hex WQu decimal luviwSouu paper

# 0x6a360a34 = 7?7 « WeNny

# @ qn: ¥ python wSo cast
python3 -c "print(int('0x6a360a34', 16))" # 1781926452

cast ——to-dec 0x6a360a34 # 1781926452
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7.5 Diagnose Loop tiiatnateyin

\il® chain fio1n1siauni THau loop Hnaunimy:

1. 974 log %70 service #llonnas

journalctl -u <service> —-no-pager | tail -50

2. sy error message W

grep —-i "err\|crit\|fatal\|failed" log

3. map error - component

— '"deposit only block was invalid" - genesis/timestamp

- "L2 reorg: existing unsafe block" - genesis mismatch

- "node has no p2p signer" - ¥ ——p2p.sequencer.key

- "unauthorized submitter" - batcher address #m

- "validation failed" - sequencer key W@

- safe_12 A2 - batcher Uifiufia #So process mnw

4. verify @99 command %10 checklist fou restart

5. ufqafien > restart - g log lwi

7.6 Quick Reference: Address Workshop-06

0x08D045e317924A9428959AC5 yerifp2rasazattifacts +

OptimismPortal

SystemConfig

batch inbox

L1 (Sepolia) chainld
L2 chainld

L1 genesis anchor block

0x2ab35cd6...7d86

0x00b183c4...c455
11155111

20260619

11093474 = 0xe7852d5f
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address
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asdun

Checklist #1314 optional Az — 119 6 L@aAnlu workshop Usenulanae verify

ADULAY pattern ANAD

« Genesis: timestamp + hash 784 verify 3 114 917 source-of-truth 934

Batcher: fund + address #8754 rollup.json 1ail% notes d@auda

« Sequencer: key Goefinly flag wag SystemConfig on-chain

Process: kill tawng PID ¢ 1a¢ 14 path discriminate

JWT: gen @ 1ai reuse 13i commit

Binary: linux/amdé4 58934 fork Al

1 1
a A o

“Don’t trust — verify” lailaiua motto Ay siuAednvinli chain Walaase

Ua9us - Oracle School Workshop-06 - 2026-06-20 # unil 8: @313 Chain Tvidaus

AU — End-to-End

n1A 3 Uatau — eennognalu runbook atuauysal

NTN3U pipeline
nauasiie Tiuaiduluiineauas:
op—deployer
- L1 contracts (OptimismPortal, SystemConfig, ...)

- genesis.json + rollup.json

op-geth (execution layer)
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« init ény genesis.json

op-node (consensus / sequencer)

« rollup.json + jwt + sequencer key

op-batcher (post batch - L1)

« fo9ll ETH Ui L1 + address msy batcherAddr

publish sync files
- ¥l follower ANlUTH

- verify 3-way flou announce

follower nodes

« genesis.json + rollup.json 970 source hgafiu

@18 op-node <> op-geth AafiuNIU Engine APl — jwt Aaneyua Lild wallet key Az

Junoun 1 — 1rmsau artifacts A8 op-deployer

L4

1.1 A9NAaelinou

A1A298149 (Workshop-06)

L1 RPC (Sepolia) https://sepolia.rpc...
L2 chainld 20260619
deployer private key key #ifl ETH Sepolia

L1 genesis anchor block | 11093474 (hash 0xe7852d5f )

1.2 5u op-deployer

# deploy L1 contracts + &% genesis/rollup
op—deployer apply \
——11-rpc—url $L1_RPC \
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——12-chain-id 20260619 \

——outdir ./op-stack

dl L4 14
output ndaala: - ./op-stack/genesis.json - ./op-stack/rollup.json - addresses

U84 OptimismPortal, SystemConfig, Batchlnbox
Uuiin address nnia 13viui 8111270 log finaa

1.3 verify genesis timestamp

genesis timestamp iA = chain freeze (CLOCK-WEDGE undl 3) Ay

# 974 timestamp 970 genesis.json
jqg '.timestamp' ./op-stack/genesis.json

# doadu hex LWu "0x6a360a34"

# waswlu decimal msaadou
printf 'sd\n' 0x6a360a34

# 1781926452 « fovlutiosndn L1 origin time woy anchor block

b4

a7uUad hex AA — genesis timestamp 9za 11 L1 — sequencer @514 block Tailé

freeze 1 block w50 agALAUNLUAL hex 1BIAY

JUNDUN 2 — 158 JWT

openssl rand —-hex 32 > ./op-stack/jwt.txt

chmod 600 ./op-stack/jwt.txt

gen @nluLASodLaN 1w ship W& secret 191 repo - jwt = illousHaUsERATEWIN

op-geth AU op-node A
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JURDUN 3 — 5U op-geth

docker run -d ——platform linux/amd64 \
——name op-geth \
-v $(pwd)/op-stack:/data \
—-p 8545:8545 -p 8551:8551 —p 30303:30303 \
us—docker.pkg.dev/oplabs-tools—-artifacts/images/op—geth: latest \
—-—datadir /data/geth \
—-—genesis /data/genesis.json \
——authrpc.jwtsecret /data/jwt.txt \
——authrpc.addr 0.0.0.0 \
——authrpc.port 8551 \
—http ——http.addr 0.0.0.0 —http.port 8545 \
—http.api eth,net,web3,debug \
—-—networkid 20260619

binary 1Ju static ELF x86-64 — #9419 ——platforn linux/ande4 LAND

official image 13i5895U hardfork jovian Ul platform au

verify geth wiau

cast block @ ——rpc—url http://localhost:8545

# 18 block @ = genesis init #u§a

# Uuiin genesis hash Qﬁﬂﬁ = source—of-truth # 1
GENESIS_HASH=$(cast block @ ——rpc-url http://localhost:8545 | grep hash | awk

"{print $2}')
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URDUN 4 — 5U op-node (sequencer)

v

4.1 ANAo93

n

——rollup.config ./op-stack/rollup.json
-1 L1 RPC

-—12 op-geth engine API ( :8551 )
—12. jwt-secret ./op-stack/jwt.txt

——p2p.sequencer.key | hex ¥a4 sequencer private key

4.2 a9

op-node \
——rollup.config ./op-stack/rollup.json \
—11 $L1_RPC \
—12 http://localhost:8551 \
—-12.jwt-secret ./op-stack/jwt.txt \
——sequencer.enabled \
——sequencer. l1-confs 4 \
——p2p.listen.ip 0.0.0.0 \
——p2p. listen.tcp 9003 \
——p2p. listen.udp 9003 \
——p2p.sequencer. key=$SEQUENCER_PRIVATE_KEY_HEX \
——rpc.addr 0.0.0.0 \

——rpc.port 9545

v v LI . g
——p2p.sequencer.key WIATU1A — 1A - op-node 14l sign gossip — follower NN

peer=0 unsafe head A9 0 (P2P 13 gossip unil 4) g

4.3 verify sequencer key MSINU SystemConfig

# g sequencer address 370 key

cast wallet address $SEQUENCER_PRIVATE_KEY_HEX
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# \figuiiufignly rollup config

jq '.sequencer_address' ./op-stack/rollup.json
@949 address ABIRM5IAU — 1A block agaan P2P lailé (SEQUENCER KEY
MISMATCH undi 6) fi

i <
4.4 9 log NA75LIAU

INFO Starting sequencer
INFO Advancing bqg origin origin=sepolia:11093474

INFO generated block id=@x... number=1 time=...

v [ 1 . . a 14
1LAU deposit only block was invalid W&RNIT genesis timestamp WA — MDY re-

deploy A%

¥ 1
(%4 d

UndUN 5 — 5U op-batcher

5.1 1583 batcher wallet
fund batcher fiau5u — batcher 113i% ETH uu L1 = safe (2 A3 0 naon (BATCHER

1 (24 dl 1
Taifiufa uni 2) Ay
# @ batcher address 370 rollup config

jq '.genesis.system_config.batcherAddr' ./op-stack/rollup.json

# WU "Oxabcl23..."
# m592 balance nau

cast balance <batcher_address> ——rpc-url $L1_RPC

# fovlild 0

Tou ETH 14 address ﬁag‘lu rollup.json 1314 deployer address %3®

address 9u
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5.2 An&e3u batcher

op-batcher \
——11-eth-rpc $L1_RPC \
—--12-eth-rpc http://localhost:8545 \
——rollup-rpc http://localhost:9545 \
——private—-key $BATCHER_PRIVATE_KEY \
——max—channel-duration 25 \

——sub-safety-margin 6

5.3 verify batcher 1191

# g nonce vu L1 — sovdfundeiu
cast nonce <batcher_address> ——rpc-url $L1_RPC

# 0 = d3lipey post - 1 = post batch uda

# ¢ safe_12 &u op-node
cast rpc optimism_syncStatus —-rpc-url http://localhost:9545 | jq '.safe_12'

# safe_12.number fovwdudu

%’umauﬁ 6 — publish sync files + verify 3-way

6.1 vinlumaa verify 3-way
GENESIS.JSON MISMATCH (Un#1 4) lAALWS1: - genesis.json A init geth #

genesis.json i publish - rollup.json genesis.|2.hash # live block 0 hash

P . e 1 ! 1
HWamd follower re-init WU L hash VL&IG]'N — expected L2 genesis hash to match -

Sync axLa

6.2 A verify 3 114

# w9 1: hash lu genesis.json ¥ init (geth Auam)

HASH_GETH=$(cast block @ ——rpc-url http://localhost:8545 —field hash)

62



# v9 2: hash Tu rollup.json

HASH_ROLLUP=$(jq -r '.genesis.12.hash' ./op-stack/rollup.json)

# N 3: live block 0
HASH_LIVE=$(cast rpc eth_getBlockByNumber '"0x@"' false \

——rpc-url http://localhost:8545 | jg —-r '.hash')

echo "geth init : $HASH_GETH"
echo "rollup.json: $HASH_ROLLUP"

echo "live block@: $HASH_LIVE"

# N 3 Aoumseiu

81l3inse - nea 1 publish Az

6.3 publish

# serve fag file server U9

mkdir -p ./sync-files

cp ./op-stack/genesis.json ./sync-files/
cp ./op-stack/rollup.json ./sync-files/

cd ./sync-files && python3 -m http.server 8181

announce URL 14 fleet w¥au hash §1984%3 3 1119 — follower laifiaaninlwagn

Ty

unaun 7 — follower join
7.1 follower 5u op-geth
# ailvan sync files

wget http://<sequencer-ip>:8181/genesis.json

wget http://<sequencer-ip>:8181/rollup.json
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# init geth

docker run ——rm ——platform linux/amd64 \
-v $(pwd)/data:/data \
us—docker.pkg.dev/oplabs-tools-artifacts/images/op—geth:latest \

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

7.2 follower 5u op-node

op—node \
—rollup.config ./rollup.json \
—-11 $L1_RPC \
——12 http://localhost:8551 \
—-12.jwt-secret ./jwt.txt \
-—p2p.listen.ip 0.0.0.0 \
-—p2p. listen.tcp 9003 \
——p2p.bootnodes <sequencer-enr> \
——rpc.addr 0.0.0.0 \

——rpc.port 9545

%#131d ——sequencer.enabled 11 follower A% — follower derive 210 L1 batch wagsu

gossip 970 sequencer VYU

7.3 verify follower sync

# g unsafe head wduwiu P2P gossip
cast rpc optimism_syncStatus \
—rpc-url http://localhost:9545 | jq '{unsafe: .unsafe_12.number,

safe: .safe_12.number}'

# unsafe affu§a = 1#%U gossip

# safe 2dfudh = derive 970 L1 batch (su batcher post)
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URdUN 8 — L1-L2 deposit (NAaau chain)

cast send \
0x08D045e3171924A9428959AC5571198195a7B519 \
"depositTransaction(address,uint256,uint64,bool,bytes)" \
<to_address> \
1000000000000000 \
100000 \
false \
ox \
——value 0.00lether \
——private-key $USER_PRIVATE_KEY \
—rpc-url $L1_RPC

OptimismPortal = 0x08D045e317f924A9428959AC557f198f95a7B519 — verify
4
1ﬂ 2 N9: rollup.deposit_contract_address ==

SystemConfig.optimismPortal() AY

4 tx confirm Ui L1 saUszanad 1-2 w1l uu L2 919U balance iy

=
unseuasy

Class 1 — Hex Error Class

L4 14 =) 1
#uLUad hex AMYAI19N1IBLANLBN AY

a

genesis timestamp NIRAN1AINNTISANUIA hex Rndle WaA® chain freeze 71 block

wsn 1919 diagnose L@8LIAMAELEY ETH re-deploy

ng:

65



# U printf aue (e
printf '%d\n' 0x6a360a34 # decimal
printf 'Ssx\n' 1781926452 # hex

Class 2 — Source-of-Truth AD9LUKAIAY?

sync files @ publish A843121A deploy directory 939 ( . /op-stack/ ) Az — lailai copy

Nluudninse serve 910 cache

Ag): 1w publish Aa4 verify 3-way t@ue a1lainss = ngaviui T announce

Class 3 — Verify nou Claim
Workshop-06 fiangiaain “dnan” waana: - 4011 batcher funded — as9louia

address - 111 genesis an — timestamp hex error - 131 sync files 59 - 3 Naly

MNSINU

Don’t trust, always verify — check on-chain, check log, check hash A

Class 4 — Kill Process #3331 kill azls
server 1% user $2ufiu — kill process % “13i§3n” @1910u sequencer va3AUDY WNaRD

U

chain stall 71 reverse hail@aluyiun

Ag): exclude 13 PID group a4 service Ao kill laileia1a1n port w3e “lifive”

Checklist nauusznad Chain Ready

[ 1 genesis timestamp verify uda (luld estimate)

[ 1 genesis hash verify 3-way u&2 (geth init / rollup.json / live blocke)
[ 1 sequencer key address msufiu SystemConfig

[ 1 batcher address ms3fiu rollup batcherAddr

[ 1 batcher @i ETH uu L1 (nonce 0-1 %&N5u)

[ 1 op-node §u --p2p.sequencer.key

[ 1 follower wiu unsafe_12 %fu

[ 1 L1-L2 deposit test wou

81 tick lAASU — chain WSBUAY
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Forward-Looking — Chain sia l[Uaglsinanaau

Workshop-06 161314 chain 939 widey11a3s wazide ETH 953 Az uniseunntaly

runbook H1131NVDI239

Chain sialuanvinmnu checklist wag verify 3-way nau announce — CLOCK-WEDGE,

BATCHER-NOGGAS, P2P-SILENT, MISMATCH ﬁlshjl,ﬁﬂ%ﬂ v

wW91g verify lailY optional — verify Aadaunilswas deploy m

Uaauin — gnAvEvguIIaYan 3N - Oracle School Workshop-06 - 2026-06-20
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