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ABSTRACT. Present-day blockchain architectures all suffer from a number of issues not least practical means of extensi-
bility and scalabil We believe this stems from tying two very important parts of the consensus architecture, namely
canonicality and validity, too closely together. This paper introduces an architecture, the heterogeneous multi-chain,
which fundamentally sets the two apart.

In compartmentalising these two parts, and by keeping the overall functi ity provided to an absolute minimum
of security and transport, we introduce practical means of core extensibility in situ. Scalability is addressed through
a divide-and-conquer approach to these two functions, ng out of its bonded core through the incentivisation of
untrusted public nodes.

The heterogeneous nature of this architecture enables many highly divergent types of consensus systems interop-
erating in a trustless, fully decentralised “federation”, allowing open and closed networks to have trust-free access to
each other.

We put forward a means of providing backwards compatibility with one or more pre-existing networks such as
Ethereum. We believe that such a system provides a useful base-level component in the overall search for a pr ally
implementable system capable of achieving global-commerce levels of scalabil and privacy.
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Polkadot Launch
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Idea Launch Polkadot

e PoS, Governance, benchmark

o 2019F4REHE VIO R

e 201949A Kusama CC1 &&

e %71 Substrate FRAME #&3R1E 2244
e 2020%45H Polkadot CCl £3&
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Enter Parachadin

Web3 Summit Demo Parachin is live
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Launch Polkadot

e FRAME v2 g%, #UiETH, pallethh A EE
o 202146 AT IEXEE L Kusama ML
e 2021F12 A #EEPolkadot
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Web3 Summit Demo Parachin is live
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Idea Launch Polkadot XCM adopted

e XCMVI~v3 HEZBMAL, RAFITHRZEBEMEEAR
e 2023%6H#EBEOpPenGov



XCM

e XCM-format (Cross Consensus Message format), 4%y Bz
o  FrAE80 RESTful
o MultiLocation, MultiAsset, Instruction
o HHIAEX, HBEMIT, X, RS
o &SR, like TCP
o VMP (UMP, DMP)
o XCMP-lite (HRMP)

e XCVM (xcm-executor), #TiE4

https:/ /wiki.polkadot.network/docs/learn/xcm
https://qithub.com/paritytech/xcm-format



https://wiki.polkadot.network/docs/learn/xcm
https://github.com/paritytech/xcm-format

XCM // In this case, we know exactly how much fees we need for each step of the process

let message: Xcm<parachain::RuntimeCall> = Xcm(vec![
WithdrawAsset((Parent, withdraw_amount).into()), // Fees are paid in the relay's token
BuyExecution {
fees: (Parent, fee_in_source).into(),
weight_limit: WeightLimit::Unlimited,
}l
InitiateReserveWithdraw {
assets: All.into(),
reserve: Parent.into(),
xcm: Xcm(vec! [
BuyExecution {
fees: (Here, fee_in_relay).into(),
weight_limit: WeightLimit::Unlimited,
I
DepositReserveAsset {
assets: All.into(),
dest: Parachain(2).into(),
xcm: Xcm(vec! [
BuyExecution {
fees: (Parent, fee_in_destination).into(),
weight_limit: WeightLimit::Unlimited,
}’
DepositAsset {
assets: All.into(),
beneficiary: Junction::AccountId32 {
id: ALICE.into(),
network: None,
}
.into(),



Terms

RFCs (Request for Comment), Polkadot#f % BRI FISEIN, aiE
o node implementation, cryptography, consensus

o XCM/XCMP, business, i.e. runtime, system chains
e on-chain, BFfArelay chainBJEiE A ERAT
e in-core, HIIEARFEE (Validator Group) #1117, B parachain
e PVF (Parachain Validation Function), parachain’s runtime wasm stored on relay chain

e PoV (Proof of Validity), parachain blocks with witness data and messages



What's the problem

té#kparachain, FE
o Eidauction, FEFIAEBEHELRTHES
o coreKHANEAHE—FiE FREFFIMIESE
o ZFHcoreMIfEBRTIETIME, RAOMEE M



Agile Coretime

RIEM . ETEHI4M MBS Polkadot coretimefyi& ! (Agile periodic-sale-based model for

assigning coretime of Polkadot),

e X3 slot auction
o iHE coretime BIRG:F1THE
e coretime ALLLL non-fungible asset s X . HE, 7B E N ESE 7 A BT
coretime pool
o EIXcMEIBHER
o coretime -> relay, core Ri% 4 Bthife
o relay -> coretime, core 2&#{%# A
o LIAIFUAIM#E renew region (Bulk Coretime) i1 FItR
e coretime {RFEBAT{T 27



Agile Coretime

Polkadot 1.0%fcoref{E Fa :

Time




Agile Coretime

Split Coretime, corefafE AT AT LA, X 5,

Time




Agile Coretime

Strided Coretime, apps % f# FAcore

Time



Agile Coretime

Combined Coretime, N xTl&{& blockspace HIFEXR,

Time

https://wiki.polkadot.network/docs/polkadot-direction



https://wiki.polkadot.network/docs/polkadot-direction

Agile Coretime

B #F.

Polkadot& B HIME R 3R A il

A 7S EIRA B EATE 2R R TR

B K Al A

#1000 “core, AIENZSZEE
{RFE S ENTSE BRI E S E T 2 Fcore



Agile Coretime

B #F.

e Polkadot&ErMETHIRALHI

o ASHIBARIKHEATEZR AT THA

o [BK AIHE

e X#%1000 4 core, AIENSE L

o (RIAFFZENSEIRIMAFREETEMcore

AT,

o HIRMNMIE, LIRMIEERIMEE
o IN{A{E Atk coretimetirevenue, $52 [ treasury
o TAiHEcoreMIENLL



Agile Coretime

e Coretime Chain PR;

o https://github.com/paritytech/polkadot-sdk/pull /1479
e Coretime roadmap:

o https://qgithub.com/paritytech/roadmap/issues/4l

o https://qgithub.com/paritytech/roadmap/issues/52

o https://github.com/paritytech/devops/issues/2725
e Dbroker pallet

o https://aithub.com/paritytech/substrate/pull /14568



https://github.com/paritytech/polkadot-sdk/pull/1479
https://github.com/paritytech/roadmap/issues/41
https://github.com/paritytech/roadmap/issues/52
https://github.com/paritytech/devops/issues/2725
https://github.com/paritytech/substrate/pull/14568

Coreplay

{# A core HLITERESEZ (aka Actor), Why,

FAERMAMBIFLIER
THEBMmEE— &

EET S EEPITHRERESE (weight)
{RiftcoreMIFITIIT

ERZANRSE



Coreplay

AFideal ER,

e PolkaVM, EF RISC-V MEMHL, ATFRITEEEEH
e System disk chains, #fi# actor HIERHRZS
o RIFactorZEMRELZHFLRXE

https://github.com/polkadot-fellows/RFCs/blob/gav-coreplay/text/coreplay.md

https://forum.polkadot.network/t/announcing-polkavm-a-new-risc-v-based-vm-for-smar

t-contracts-and-possibly-more/38]



https://github.com/polkadot-fellows/RFCs/blob/gav-coreplay/text/coreplay.md
https://forum.polkadot.network/t/announcing-polkavm-a-new-risc-v-based-vm-for-smart-contracts-and-possibly-more/3811
https://forum.polkadot.network/t/announcing-polkavm-a-new-risc-v-based-vm-for-smart-contracts-and-possibly-more/3811

Corejam

RAFFH1T. R DIRSHTHI DM ER WS- 1RE-Re-2 0 RE

Parollelised decentralised, permissionless state-machine based on a multistage Collect-Refine-Join-Accumulate model
e PolkadotzZ BTi&it A FKH#AiE{THIparachain, kEF&EAgile CoretimefiCoreplayfi5| A,
FEEERAEL HRRENH BIEER
o BERAREMEMEFRK
o BEMRAFPERIR
o [HEFAHGEMAA M
o XfcoreRIfE ARSI MG D& 2 S RIFE R AlSR
e BNNfaIfE A core FiRRIERAEE!
o in-core, T{EH (Work Package) &, 4=, i+ &, IiE
o on-chain, ER MK . BE. £ Arelay chaingk EIKZS



Corejam

e Work Package, @ E¥iEiZ 5, —tHWork Item, £ X (header
hash, root hash, dependencies, etc)

e Work Item, H— Service 1 payload 4Bk

e Service, BIEREFNIHE LK,

o FIERESLAEN, BT LUE R LIZEESURTES
SN EHFRAOER,
A LR E~HF RSV EthService

o A REME, #EMiZiE (Accumulate function) I EEE IEH S EB
AR, BIEREKRS;
i B R A4 A SR TF Work Item BT E4E R
HREServicelI Z MTEER RS EMRL B oEE LIRS,



Corejam

MZ B2 RIK L

CoreJam model
Core Chain
Work Package
Work Item
Work Output
Work Report
(Work Package) Attestation
Reporting
Integration

Builder

Legacy model
Relay-chain
Proof-of-Validity
Proof-of-Validity
Candidate
Candidate
Attestation
Attestation
Inclusion

Collator

Context
Primary block-chain
Untrusted data provided to RcBG
State-transition inputs and witness
State-transition consequence

Target of attestation

Output signed in attestation

Placement of Attestation on-chain
Irreversible transition of state

Creator of data worthy of Attestation



Corejam

e Work Package A E 5T

Integration Offchain

== writer == (prune § availability
accumulate)

no
Work Work Results
“V:‘::x!: > collect—> Packoge auth check—> yes, refine—3y Report

Builder

horized? attestation
avtnorized:

gossip

€—extrinsic Validation | €——import ﬂ

Block author



Corejam

REFiTIeM e,

e https://github.com/polkadot-fellows/RFCs/pull/3]



https://github.com/polkadot-fellows/RFCs/pull/31

Asynchronous Backing

Parachain AL fER&FHIrelay block EHERXIR,

Execution time
s
% ¥ I ) -
| s

Parablock time

12s



https://polkadot.network/blog/elevating-polkadots-performance-and-scale-with-asynchronous-backing

?
SEZIIEE...

More great features
coming...

R F1THE staking,
identity, governance
Sassafras iR
2% P smoldot
Internode Mixnet
Social Decentralization
SPREE
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