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2. Abstract
Scalabilityandinteroperabilitychallengeshinderthevastadoptionandsustainabilityof
blockchain-orientedsolutions.ThispaperdescribesLayerOneX (LIX):anInteroperable,
Decentralized,SecureandScalableLayerOneSmartContractProtocol.

ToprovideInteroperability, thispaperproposestochangetheterminologytoX-Talk;
LIX offerstwo VirtualMachines, oneis termedasX-Talk VirtualMachineandtheother

is the coreVirtual Machine which is called L1X Virtual Machine. X-Talk is a subset

of theLIX VM. X-Talkleveragestheabilitytoallownative(WithinL1X) andMulti-
Chain(CrossChainandCrossBlockchain) transactions, interact, authenticate, validate

andpasssmartcontractinvocationandimplementationwhichpavesthewayformultiple
usecasesforexample, crosschaintokenization, stakingwhichresultsinsituationswhere
anassetis tokenizedonchainA andaborrow is doneon ChainB. The differencebetween

X-TalkandBridgesaremany, butatthecoreistheabilitytomodifythepayloadtobe

senttothedestinationchainbasedonthirdpartyconditionsandtocheckthedestination
payloadcompatibilitywhichisonlydonebytheuseratthecorebyoptionallychoosing
theL1XMultiSigfunctionality.

TheConsensusMechanismhasbeenrenamedfromProofofParticipationtoProofofX
(PoX). TheConsensusMechanismhasFullValidatorNodes(FVNs) andMobileEnabled

or Low CPU Powered Devices that act as Validators on the network. To Provide and

maintainaninflationarygrowthrateofDecentralizationastheprotocolscales; it is
importanttoconsiderthefollowingpoints.

1. StakingandadynamicCeilingallocationontheStakedValue

2. RandomizationAlgorithmforBlockProposingfortheNodes

3. ClusterAllocation andRandomizationrotation of the Cluster

4 . Theabilitytoallowmobileenableddevicesorlowpoweredchipsetstobethe
validatorsonthenetwork.TheValidatorsroleistomaintainanencryptedformat

ofclusterregistry, clusterregistrycheckpointandotherRandomizationrelated
features. Thiscombinedwiththeabilityof theLIX VM whichcancompile
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WASMbytecodetoeBPFbytecodewillpavethewayforDecentralizedCloud
Computing.

Thesefeaturesof L1X worktogetherto providean incrementalgrowthrateof
Decentralization as the network scales and adds more clusters and validators to the

protocol.

ToprovideSecurityin aDecentralizedLedger, SmartContractPlatform(FlashCode/

FC), thereareareassuchasblockproposing, stakeregistrymaintenance, accidental
forkingandothersthatarebeinginvestigated. FromL1Xperspective, theprotocolmust

redefinethesecuritycomponentsasit includesfeaturesbuiltfromthegroundupincluding
its VirtualMachine, X-Talk, ConsensusMechanismandMulti-SigNativeOn-chain

Collection. ThePentagonFrameworkis usedwherethegoalistoremovetheproblems
of

1. UpdatingtheState,
2 . FlashCodeLogicValidation,
3. Deterministicbehaviorof theVirtualMachine,

4 . RandomizedSelectionofBlockProposer,

5. RandomizingtheClusterRegistrywiththeValidators,

TosolvethePentagonproblemtherearecertaintechnologycomponentsthatneedtocome
togetherin theformof innovationin a LayerOneSmartContractplatform. Those

componentsare:

1. WASMto eBPFCompiler

2. X-TalkArchitectureandSystemWorkflowwithitsImplementation

3. NativeMultiSigContractthatis Native(L1X) andMulti-Chaincompatible
with theinvolveduser(s)

Toprovideascalableandhighperformingsystemthatdeliversahighthroughputinitially
andcanhaveanelasticitybehaviortoitsgrowthrateofrequirements; L1Xhaspositioned

itselftoinitiallyprovide100,000transactionspersecond(TPS) (OnLaunch) andhavea
two-threedigitgrowthrate;L1Xanditscapabilitytointeractwiththevarioustechnologies

thatitprovides, includingtheVirtualMachine,ClusterBasedNodeArchitectureandState
9



Management, HybridConsensusMechanismandX-Talk synchronoustransaction

processingprovidesaframeworkforascalableprotocol. Thefocusoftheprotocolisto
provideafasterSecondsperTransaction(SPT) andusingZeroKnowledgeProofTrailing
systemprovidesaframeworkforaprotocolthatdoesnotonlyprovidehighTransactions
perSecondbutalsoafastertimeframeforSecondsperTransaction.

TheLIX ConsensusMechanismalsodeliversacapabilityto hostSubnetsproviding

Governments, LargerEnterprisesandBusinesses(Public, PrivateorHybridNetworks)

requiringsmartcontractprivacy, customconsensusmechanismrulesetandFVNto
validatornoderatiosettlement, providinga mechanismto tapintothe existing
infrastructurewithoutneedingalayertwosolution.Thesesubnetsallowto; afteracertain
intervalthroughtimeandblock; roll informationtothemainchainif theinvolvedentity
decidestoextenditssecurity.

Finally, transactionandblockstatisticsrevealthatL1Xachievesacompacttransaction
sizeof 100bytes, 500millisecondsshortblocktime, quicktransactionfinalityin 1.5

seconds, and5MBmanageableblocksize, pavingthewayforefficientandscalable
transactionprocessing.
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3. Preface

It is withgreatexcitementthatwe presentthiswhitepaper, whichaddressesthe
fundamentalchallengesfacedby blockchaintechnologyin achievingoptimal
decentralization, security, scalability, andinteroperability. Thisdocumentintroduces
groundbreakingconceptsandinnovativesolutionsthatpavethewayfor aneweraof
blockchain advancements.

Intherealmofblockchaintechnology,thepursuitofdecentralization,security,scalability,
andinteroperabilityhasalwaysbeenof paramountimportance. However, achievinga
balanceamongthesefourcrucialelementshasremainedanelusivegoal.Thiswhitepaper

aimstorevolutionizetheblockchainlandscapebyproposinganovelapproachthataims
toconnectallblockchainsandunlocktheirfullpotential.

Oursolutioncentersaroundtheintroductionof X-Talk, arevolutionaryconceptthat
redefinesinteroperabilityacrossblockchainnetworks. X-Talk allowsfor seamless
communicationand interactionbetweennativeand multi-chainenvironments. By

leveragingX-Talk, ourproposedblockchainecosystemaimstobreakdownthebarriers
hinderingefficientinteroperability.

Furthermore, thiswhitepaperintroducesastate-of-the-artVirtualMachinearchitecture
thatservesasthebackboneof oursolution. ThisVirtualMachine, knownastheX-Talk

VirtualMachine, worksin conjunctionwiththecoreVirtualMachine, theL1XVirtual

Machine, to deliverunparalleledscalability, security, andflexibility. Together, these
virtualmachinesempowerdevelopersandusersaliketo explorenewfrontiersof
blockchainapplications, transcendingthelimitationsofexistingsystems.

Toensuretherobustnessandresilienceofourproposedblockchainnetwork,weintroduce
acutting-edgeconsensusmechanismnamedProofofX(PoX).PoXleveragesadistributed

networkofvalidators, withauniquetwist: it allowsmobiledevices, eventhosewithlow
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computationalpower, to participateasvalidators. Thisinclusiveapproachnotonly
enhancesdecentralizationbut alsoopensdoorsfor broaderparticipation, making
blockchaintechnologymoreaccessibleanddemocratic.

Thiswhitepaperpresentsa comprehensiveframeworkthataddressesthequadrantof

decentralization, security, scalability, andinteroperability. By incorporatingnovel
concepts, suchasX-Talk, ourVirtualMachinearchitecture, andthe PoXconsensus

mechanism, webelievethatL1Xcantranscendthelimitationsof existingblockchain
solutions.

Weinvitereaders, researchers,andindustryprofessionalstodelveintotheintricaciesof
ourproposedframework. Together, letusforgeapathtowardaneweraofblockchain
technology,wherethepowerofL1Xinnovativearchitectureisharnessedtouniteandthus
maximizethepotentialofdifferentblockchainnetworks.
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4. Introduction

Blockchaintechnologyhasgarneredsignificantattentionfromindustryandacademia

alike, offeringimmensepotentialfortransformativeapplications. However, theadoption

ofblockchainfacesnotablechallengesinscalability, interoperability, andprivacy, while
maintainingtheessentialprinciplesof decentralizationandsecurity. Thiswhitepaper
presentstheLayerOneX framework, acomprehensivesolutiondesignedtoaddressthese

challengesandpropeltheblockchainecosystemforward.

Achievingscalability, interoperability, security, anddecentralizationsimultaneouslyin
blockchainnetworks(referredtoasquadrilemma) hasremainedacomplexendeavor.
Manyblockchainprofessionalshaveobservedthelimitationsthatimpedethewidespread
adoptionandadvancementofblockchainsolutions. Thiswhitepaperaimstopresenta
groundbreakingframeworkthatintegratesinnovativeconceptsandnoveltechnologies,

providingaholisticapproachtoovercomeexistinglimitations.

Theframework'scoreobjectiveistorevolutionizethewayblockchainsinteractwitheach

other. Theaimis touniteallblockchainnetworksandunleashtheirmaximumpotential

throughtheprovisionof decentralizedmultichaininteroperability. Toenableseamless
communication and collaboration between blockchains, a truly decentralized,

permissionless, andsecureblockchainecosystemis establishedthatsupportsmicro
validationandtokenization. By thoroughlyexploringthe intricateinterplayof
quadrilemma,LayerOneX frameworkoffersaunifiedsynergisticsolution.

TheinnovativearchitectureoftheLayerOneX frameworkintroducestheconceptofX-

Talk, whichfundamentallyreshapesthenotionof interoperabilitywithinblockchain
networks. By seamlesslyconnectingnativeandmulti-chainenvironments, X-Talk
revolutionizessmartcontractinvocation,validation, andexecution,unlockingaplethora
of cross-chaininteractionpossibilities. Thisnotionis reinforcedbytheL1XVirtual
Machine,whichexhibitsacceleratedtransactionprocessingcapabilities.
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Toensurearesilientandinclusiveblockchainnetwork, theProof-of-X (PoX) consensus

mechanismisintroduced. Thisapproachharnessesadistributednetworkof validators,
includinglow-poweredmobiledevices, facilitatingbroaderparticipationandenhancing
truedecentralization. PoXembodiesademocraticandaccessibleblockchainecosystem,

fosteringincreasedsecurityandrobustness.

Thiscomprehensiveframeworkeffectivelyaddressesthefundamentalchallengesof

quadrilemmabysynergisticallyconvergingtheinnovativeconceptssuchasX-Talk,L1X
VirtualMachine, thePoXconsensusmechanism, MultiSigNativeOn-ChainCollection

andStateManagementtoestablishacollaborativeL1X architecture.

Theremainderofthispaperisstructuredasfollows. Thenextsectionofthispaperdetails

scalabilityandinteroperabilitylimitationsin existingblockchainsolutions. Section6

providesbriefsaboutthedesignprinciples,prominentfeatures, andbenefitsoftheL1X
network.MobilenodesandtheirsignificanceintheL1Xnetworkaredescribedinsection

7. Section8 detailstheoverviewarchitectureof L1X. In section9, theL1X transaction

lifecycleisexplainedfollowedbySection10detailingTransactionTypesinLIX.Section
11detailstheX-TALKarchitectureforcross-blockchaininteroperabilityandL1XVirtual

Machineis detailedin Section12.Section13emphasizestheneedfor AVDRand

describestheworkflow. DBdiversityisachievedin L1XthroughDBDriverabstraction

describedin Section14.Thepossibilityto interconnectdiverseblockchainsismade
feasiblethroughX-TalkastheLIX OracleSystem,explainedinSection15.Similarly, to

broadertheLIX ecosystem, Section16allowsEVMinstancecreationanddeploymentin

LIX blockchainnetwork.TheL1XrewardsmechanismisexplainedinSection19along
withLIX Tokenomicsbriefedinsection20ofthispaper. Afterdetailingthetechnical
componentstill Section20,L1XapplicationsaredetailedinSection21.Usecasesofthe
L1Xsystemarediscussedinsection22.Thepaperisconcludedinsection23.
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5. ScalabilityandInteroperabilityLimitationsof
ExistingBlockchainNetworks

Scalabilityandinteroperabilityhindervastadoptionandsustainabilityofblockchain-
orientedsolutions.Shardingbeingoneofthemostpracticalsolutions, toreduceoverhead
ofduplicatecommunication,storageandcomputation, iswidelyemployed.Asthesizeof
thenetworkincreases, highlatency, lowthroughputandweakrobustnessareobserved.
DirectedAcyclicGraph(DAG) allowstopositionmanyblocksatoncewheretransactions

arelinkedtooneanotherintheformofgraph.Thisapproachresolvesspeedandscalability

issuesbutattheexpenseofsecurityandcentralization.Performanceoftheblockchaincan

alsobeimprovedusingOff-chainsolutions.Off-chainstoresanddataprocessingoccuron
aseparatepubliclyinaccessibleblockchainandbroadcastsasummaryof batchofoff-

chaintransactionstothemainblockchain.Privacyandsecurityissueshavebeenidentified
in the off-chain solutions. Similar to off-chain arecross-chainsolutionswith a difference

thattheyfacilitateinteractionamongmultiplecrossblockchainnetworks. In such

solutionseithertrade-offbetweenscalabilityandcentralizationisobservedorprivacyand
lockedfundsaretheconcern. Anothermethodto offloadcomputationandincrease
scalabilityisthroughmobilecomputing. Resourceorchestrationisthecriticalaspectof

mobilecomputingwhichcanbe managedthroughoptimizedresourceallocation

algorithms.Outoftheverylimitedsolutionbeingproposedunderthiscategory, trade-
offsbetweenlatencyandsecurityorsupportformultipleheterogeneousapplicationshave

beenidentifiedasissues. Table1liststhescalabilityprojectsundervariedscalability
solutions .

ScalabilitySolutions

Sharding

DAG

Off -chain

Cross-Chain

MobileComputing

ScalabilityProjects

Elastico,Zilliqa,Omniledger,Monoxide, RapidChain,
Chainspace, Ethereum2.0, EOS

BlockClique, Byteball, DagCoin, Nano, IOTA

LightningNetwork, RaidenNetwork, Sprites, Plasma

Multi-centrewitness, Relay, HashLocking, DistributedPrivate
KeyControl

EdgeChain, EdgeAI

Table1ScalabilitySolutionsandProjects
15



Interoperabilitysolutionscanbecategorizedintothreegenerationsolutionsasdepicted
in Table 2.

Thefirstgenerationof blockchaininteroperabilitysolutionsidentifiesanddescribes
differentinteroperabilitystrategiesacrossblockchainsincludingsidechainandrelay
approaches,notaryschemes,andhashtimelockcontracts. Sidechainsareanextensionof

themainchainwherethecommunicationprotocolfacilitatesassettransferbetweenthe

two. It doesnotallowhorizontalcommunicationamongthesidechainsresultingin

inconsistentstateintheclosurephase. Inrelaysolutions,relayerskeeptrackoftheblock

headersofthemainchainandinputthemto therelaysmartcontracthostedonanother
blockchain. These block headers can be used for verification of transactions or

information. Badactorscanthentakecontrolof apotentiallysmallsetofvalidators.
Increasingvalidatorsetcanresultin slowtransactionsettlement. Notaryschemesare

fundamentallyintermediariesbetweenblockchainsastheyexecuteactionsonbehalfof
theend-usersorfacilitatematchingfortheend-userswithtradeoffers.Suchsolutionsare

preferredforcryptocurrencyexchangeswhereanorderbookismanaged,andbuyersand
sellersarematched. HashedTime-LockContracts(HTLCs) enableatomicoperations
betweendifferentblockchainsusinghashlocksandtimelocksallowingassetexchange

withouta pre-existingtrustrelationshipbetweenthetwodifferentblockchains. The
protocolandgovernanceinHTLCimplementationaredifferentacrossexistingsolutions
whichresultinblockchainsbecomingsiloed.

Interoperability

Techniques

Interoperability

Solutions

First Generation Sidechain,Relay,

NotarySchemes, HTLC

InteroperabilityProjects

LightningNetwork, BTCRelay,Peace

RelayBinance, Coinbase, Liquid,Zendoo,

Wanchain, Fusion, Xclaim, Xchain,

DeXTT, Blocknet, RSK, LoomNetwork

Polkadot, COSMOS, Ark, Aion, KomodoSecond Bridge, Hub-and-spoke
Generation

Third HybridConnectors
Generation

Trust, relays, Interledger,Protocol,
HyperledgerQuilt

Table2 InteroperabilitySolutionsandProjects
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Thesecondgenerationof blockchaininteroperabilitysolutionsprovidestheabilityto
createapplicationspecificblockchainsthatcaninteroperatebetweenthe customized
blockchains. Thisgenerationofblockchaininteroperabilitysolutionsusestrategiesofbridge
orhub-and- spokewhichalsointroduceslimitations.A fewamongthesesolutionsarehighly

experimentalproducts.Thethirdgenerationofblockchaininteroperabilitysolutionsknownas
hybridconnectorsattempttodeliverablockchainabstractionlayerinwhichasetofuniform
operationscanbeexposedtoallowaninteractionbetweenblockchainswithouttheneedof

usingdifferentAPIs. Underthiscategory, somesolutionsarenotentirelydecentralized,anda
fewrelyontrustonconnector.

LIX providesascalableandinteroperablesolutionwithoutcompromisingonsecurityand
decentralizationasdetailedinsubsequentsections.
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6. LIX Network

LayerOneX(L1X) isastate-of-artblockchainnetworkwithanInteroperable,Decentralized,
Secure,andScalableLayerOneSmartContractProtocol.Byofferinginteroperabilitythrough
theX-Talk architecture, redefiningsecuritycomponents, emphasizingscalability, and
incorporatingmobilenodesasvalidators,LIX strivestocreateablockchainnetworkthatis

inclusive, efficient, secure, andcapableof supportingawiderangeof applications. The

followingdesignprinciplesandfeatureslaythefoundationfortheL1Xprotocol,presenting
apromisingpathtowardsamoreinterconnectedandsustainableblockchainecosystem.

6.1 DesignPrinciples

Withtheobjectiveofestablishingacollaborativearchitecture,thefollowingdesignprinciples
areframedto achievethisaim. Theseprinciplesaimto addressthescalabilityand
interoperabilitychallengesthathinderthe widespreadadoptionandsustainabilityof
blockchain-oriented solutions.

1. Interoperability: emphasizestheneedforasolutionthatenablesbothnativeand

multi-chaincommunications, ensuringseamlessauthentication, validation, and

invocationof smartcontractsacrossdiversechains. Thiscapabilityfosterscross-
chain tokenizationand facilitates the realizationof various use caseswithin the

blockchainecosystem.

2. ConsensusMechanism:highlightstheimportanceofachievingtruedecentralization
andaninflationarygrowthratethroughaconsensusmechanismthatincludesFull
ValidatorNodes(FVN) andmobile-enableddevicesin transactionvalidation. To

enhancesecurity, theselectionof blockproposersforstakedparticipantswillbe
completelyrandomized.Additionally, toensurescalability, theconsensusmechanism

shouldincorporatethe activeparticipationof mobilenodes. Thesemeasures
collectivelycontributetotherobustnessandscalabilityof theblockchainnetwork.

3. Security: aimstoaddresskeychallengesinthenetwork, includingconsistentstate
updates, flashcodelogicvalidation, deterministicbehaviorof thevirtualmachine,
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randomizedselectionofblockproposers, andrandomizationoftheclusterregistry
withvalidators.Byeffectivelyresolvingthesechallenges, ensuresthenetworkisable

to providereliablestatemanagement, secureexecutionof smartcontracts,

deterministicoutcomes, fairblockproposerselection, andarandomizeddistribution
ofvalidatorswithintheclusterregistry.Thiscomprehensiveapproachcontributesto
theoverallrobustnessandstabilityoftheblockchainecosystem.

4. ScalabilityandPerformance:setsforthanambitiousgoalofachievingahighinitial

throughputof 100,000transactionspersecond(TPS). Moreover, it emphasizesthe

network'sabilityto dynamicallyandseamlesslyadaptto evolvingdemandsand
requirements. Thisadaptabilityshouldenablethenetworkto scaleitscapacity,
throughput, andcomputationalresourcesinreal-time,ensuringefficienthandlingof
growingworkloads, increasedtransactionvolumes, andanexpandinguserbase.By

incorporatingthesecapabilities, theblockchainnetworkcaneffectivelyaddressthe
challengesofscalabilityandcatertotheneedsofarapidlyevolvingecosystem.

custom

5. Subnetsfor PrivacyandCustomization: Leveragingthepowerofsubnets, L1X

aimstooffercustomizablesolutionstailoredtospecificprivacyrequirementsand
consensusrules. Thesesubnetsshouldenabletheflexibilityto establish

desiredratiosbetweenFVNsandvalidatornodes, ensuringoptimalnetwork
performance. Furthermore, L1Xwill supportseamlessintegrationwithexisting
infrastructure,allowingentitiestoleveragetheircurrentsystemswithouttheneedfor

additionallayers. By providingthesecapabilities, L1Xcanempoweruserstotailor
theirblockchainenvironmentaccordingto theiruniqueneedswhilemaximizing
efficiencyandcompatibility.

6. TransactionandBlockStatistics:Withafocusonefficiency, L1Xaimstoachieve
impressiveblockcreationtimeframesofjust500milliseconds, enablingrapidblock

generationwithinthenetwork. Furthermore, L1Xstrivesfor transactionfinalityin

a mere1.5seconds, ensuringquickconfirmationandsettlementof transactions.

Significantly, thesetimeframesarecoupledwithblocksizesofapproximately5MB,

highlightingthenetwork'scapacitytohandleasubstantialvolumeoftransactions.
Thiscombinationoffastblockcreation, swifttransactionfinality, andsizableblock
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sizesholdsimmensesignificancein enhancingthe overallperformanceand
responsivenessoftheL1Xblockchainnetwork, fosteringaseamlessandefficientuser

experience.

ThesedesignprinciplescollectivelyformthefoundationoftheLayerOneX(L1X)protocol,
drivinginteroperability, scalability, security,andperformanceinthereal-world.

6.2 Prominent Features

Basedontheaforementioneddesignprinciples, L1Xencompassesarangeofnotable
featuresthat contributeto its valueproposition. Thesefeaturesincludeseamless

interoperabilitybetweennativeandmulti-chaincommunications, a dynamicconsensus

mechanismthatfosterstruedecentralizationandinflationarygrowth, thePentagon
Frameworktoensuresecurityanddeterministicbehavior, andafocusonscalabilityand

performance. Throughtheintegrationof theseprominentfeatures, LIX presentsa
comprehensivesolutionthataddressescriticalchallengesin theblockchainlandscape,
ultimatelypavingthewayforwidespreadadoptionandsustainableblockchain-oriented
solutions.

1. Interoperability(X-Talk)
•

•

•

X-Talk enablesseamlessinteraction, authentication, andvalidationof smart

contractsacrossmultiplechains.

Nativeandmulti-chaincompatibilityallowsforcross-chaintokenizationand
borrowing, unlockingnewusecases.

X-Talkdistinguishesitselffromatraditionalbridgebymodifyingpayload
basedonthird-partyconditionsandensuringdestinationpayloadcompatibility
throughoptionalL1XMultiSigfunctionality.

2. ConsensusMechanism(Proof of X)
•

•

Proofof X (POX) consensusmechanismensuresdecentralizationand

inflationarygrowthastheprotocolscales.

ValidatorsincludeFVNsandmobile-enabled/low-CPU-powereddevices,
20














































































































































































































































































































































































