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Zenchain is a Layer 1 blockchain designed to provide seamless, trust-minimized
cross-chain interoperability with ecosystems such as Bitcoin, Ethereum, and beyond.
Leveraging the Blockchain Architect Resource Kit (BARK), Zenchain utilizes the
Cross-Liquidity Consensus Mechanism (CLCM), secured by validators, to deliver secure,
crypto-economically guaranteed transactions. It supports the Ethereum Virtual Machine
(EVM) for smart contract deployment and integrates with WebAssembly (Wasm)
decentralized applications (dApps) through precompiles, effectively bridging EVM and
native Wasm runtimes. Zenchain's architecture is further strengthened by its
Cross-Chain Interoperability Module (CCIM), which facilitates secure asset transfers and
interactions across various blockchains, and its novel ZIP-20 token standard, which
provides a versatile framework for asset management. Additionally, Zenchain comes
with Nio (an AI-powered guardian of the Zenchain), offering real-time threat detection
and mitigation, ensuring a resilient and secure environment. With the capability for
forkless upgrades, Zenchain maintains continuous network stability while driving
innovation in cross-chain communication and decentralized computing.



Introduction

In the rapidly evolving landscape of decentralized finance (DeFi) and the proliferation of
diverse blockchain ecosystems, seamless interoperability has become a fundamental
requirement. As institutional interest grows, the ability to securely interact across
multiple blockchain networks, such as Bitcoin, Ethereum, and others, is crucial.
Zenchain, a state-of-the-art Layer-1 blockchain, is designed to meet these challenges by
enabling advanced cross-chain communication without compromising security or
performance.

Zenchain is built on the robust in-house BARK framework, offering a flexible and
interoperable foundation. This architecture not only facilitates seamless integration with
a wide range of blockchains but also supports forkless upgrades, ensuring continuous
network stability and preserving user trust globally. Acting as a bridge among various
blockchain networks, Zenchain enhances communication and value transfer across
these complex decentralized environments.

A key feature of Zenchain is its sophisticated Cross-Chain Interoperability Module
(CCIM), deeply integrated within its consensus protocol. Users can execute cross-chain
interactions originating on Zenchain and concluding on other blockchains, and vice
versa, without requiring additional effort. This trust-minimized interoperability is secured
by Zenchain's Validators, who collectively control multi-signature accounts on connected
blockchains using advanced cryptographic schemes like Schnorr, Taproot
multi-signature, or Multi-Party Computation/Threshold Signature Scheme (MPC/TSS).

Zenchain’s runtime environment is built around an embedded Ethereum Virtual Machine
(EVM) within the core blockchain node, allowing for full EVM compatibility. This
integration is invaluable for developers familiar with the Ethereum ecosystem, enabling
them to easily transition decentralized applications (dApps) to Zenchain. Additionally,
Zenchain supports native WebAssembly (Wasm)-based dApps, utilizing precompiles as a
bridge between its Wasm runtime and the EVM, providing an efficient interaction model
that overcomes typical EVM limitations.

Zenchain introduces the ZIP-20 standard, a versatile framework for representing and
managing assets from external blockchains, within the Zenchain ecosystem.



The Cross-Chain Interoperability Module (CCIM) facilitates secure and efficient asset
transfers across multiple blockchain networks, leveraging a trust-minimized approach to
interoperability. The ZIP-20 standard's modular design allows for a range of methods to
maintain the peg of assets, such as using default Bridge Facilitators for direct asset
transfers. For example, the Bridge Facilitator contract verifies the transfer of assets to a
multi-signature address on the external blockchain and mints an equivalent amount of a
corresponding ZIP-20 token on Zenchain. This mechanism ensures a secure,
transparent, and crypto-economically sound process for integrating external assets.
Additionally, the ZIP-20 standard supports Custom Facilitators, which can employ
alternative methods, such as over-collateralization, to maintain asset pegs. These
facilitators require governance approval to ensure they meet Zenchain's security and
stability standards, fostering innovation while maintaining the integrity of the
ecosystem.

The gas token for Zenchain is ZTC, which is bridged from Ethereum via the CCIM. This
mechanism allows ZTC to exist on both Ethereum and Zenchain without fragmenting
liquidity, thanks to the ZIP-20 token standard. This approach ensures efficient token
migration and a unified liquidity pool across blockchains.

Zenchain further strengthens its security guarantees by integrating with the Nio, a
decentralized security monitoring system that uses machine learning and heuristic
analysis to detect potential threats in real-time. This integration enhances Zenchain's
ability to identify and respond to malicious activities, such as sybil attacks and financial
scams, thus ensuring a secure environment for users.

By combining advanced interoperability, robust security mechanisms, and seamless
integration capabilities, Zenchain sets a new benchmark in decentralized computing. Its
unique approach, leveraging trust-minimized cross-chain operations, innovative runtime
environments, and flexible token standards, provides an efficient gateway to the next
generation of distributed applications and cross-chain interactions.



Architecture

Zenchain's architecture is crafted to deliver a robust, scalable, and interoperable Layer 1
blockchain environment. Leveraging the BARK framework, Zenchain incorporates
advanced consensus mechanisms, a versatile runtime environment, and comprehensive
client support to facilitate seamless cross-chain interactions and decentralized
application development.

Cross-Liquidity Consensus Mechanism (CLCM)

Zenchain employs a Cross-Liquidity Consensus Mechanism (CLCM) consensus
mechanism, designed to ensure security, decentralization, and efficiency within the
network. CLCM combines the roles of validators and nominators to maintain the
blockchain’s integrity while encouraging broad participation and maximizing security
through staking and reward incentives.

The CLCM model in Zenchain relies on two primary roles: Validators and
Nominators, each playing a critical part in the network's consensus process.

1. Validators:

e Validators are responsible for maintaining the network by validating transactions,
producing new blocks, and participating in the finalization of blocks. They are
elected based on the amount of stake (in ZTC tokens) they hold or receive from
nominators.

e \Validators are incentivized through staking rewards for their role in securing the
network. They must perform their duties reliably to earn these rewards and avoid
slashing penalties, which are applied for malicious behavior or poor performance.

e \Validators play a crucial role in the overall security and stability of Zenchain,
ensuring that the blockchain operates efficiently and securely.



2. Nominators:

e Nominators support the network's security by staking their tokens to back one or
more validators. By nominating trustworthy validators, nominators help ensure
the network remains decentralized and secure.

e Nominators earn a share of the rewards generated by the validators they
support. These rewards are distributed proportionally based on the amount of
stake delegated.

e Nominators are also subject to slashing if the validators they back engage in
malicious activities, incentivizing careful selection of validators.

Block Production and Finality
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Zenchain utilizes a hybrid consensus model combining two distinct mechanisms:
RAGE (Random Assignment for Genesis Extension) for block production and
GUARDIAN (GHOST-based Unified Ancestor Recursive Determination and Integrity
Agreement Node) for finality. This approach leverages the strengths of both probabilistic
and provable finality to ensure rapid block production and secure, irreversible
consensus.



Hybrid Consensus

The hybrid consensus model on Zenchain splits the responsibilities of block production and
finality to maximize both performance and security:

e Probabilistic Finality: Achieved through RAGE, which allows for continuous
block production, ensuring that the blockchain remains active and capable of
processing transactions without stalling.

e Provable Finality: Provided by GUARDIAN, which finalizes blocks through a
voting process, guaranteeing that once a block is finalized, it is permanently part
of the blockchain and cannot be reverted.

This dual mechanism allows Zenchain to produce blocks quickly while maintaining a
secure and reliable agreement on the canonical chain.

Block Production: RAGE

RAGE is the block production mechanism that operates among validator nodes to
determine the authors of new blocks:

e Epochs and Slots: RAGE operates in sequential phases called epochs, each
divided into a series of slots. At the beginning of each epoch, a
randomness-based lottery determines which validators are eligible to produce a
block for each slot.

e Block Production Lottery: Validators participate in a lottery for every slot to
decide if they are the block producer candidate. Slots are approximately 6
seconds long, and due to the randomized selection, some slots may have
multiple block producer candidates, while others may have none.

e Multiple Validators per Slot: When multiple validators are eligible for the
same slot, all produce a block and broadcast it to the network. The validator
whose block propagates through the network first is typically accepted,
depending on network latency and topology.

e No Validators in Slot: If no validators qualify for block production in a slot, a
secondary, round-robin selection mechanism ensures a block is still produced,
preventing gaps in the blockchain.



Finality Gadget: GUARDIAN

GUARDIAN is Zenchain's finality gadget, running in parallel with RAGE to finalize blocks:

e Voting Rounds: Validators participate in rounds of voting to finalize blocks. The
process continues until over two-thirds of validators attest to a chain containing
a particular block, finalizing all preceding blocks simultaneously.

e Chain Agreement: Unlike block-level consensus, GUARDIAN finalizes chains,
allowing rapid agreement on the state of the blockchain even after network
disruptions.

e Security and Fault Tolerance: GUARDIAN operates under a partially
synchronous network model, achieving finality as long as two-thirds of validators
are honest and can tolerate up to one-fifth Byzantine nodes in an asynchronous
setting.

Fork Choice and Integration

The integration of RAGE and GUARDIAN creates a clear fork choice rule for Zenchain:

e Fork Choice Rule: RAGE builds on the chain that GUARDIAN has finalized,
ensuring that any forks created after the finalized head follow the chain with the
most primary blocks.

e Unified Approach: This strategy prevents the network from unknowingly
following the wrong fork and avoids the stalling that can occur in purely provable
finality systems, balancing rapid transaction processing with robust security
guarantees.
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Staking is a fundamental component of Zenchain's Cross-Liquidity Consensus
Mechanism (CLCM). It involves locking up a certain amount of the network's native
token, ZTC, as collateral to participate in network security and governance. Staking not
only secures the network but also incentivizes participants through rewards and ensures
that validators and nominators are aligned with the network's best interests.

1. Eras

An era in the Zenchain network is a fixed period, typically lasting 6 hours, during which
validators participate in block production and transaction finalization. At the end of each
era, the network evaluates the performance of validators and calculates rewards and
penalties. These rewards are then distributed to validators and their nominators based
on their contributions and performance throughout the era. Eras provide a regular
cadence for assessing validator behavior, ensuring consistent incentives and penalties to
maintain network security and integrity.
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2.Sessions

Sessions are shorter intervals within an era, with each era typically consisting of 6
sessions. Each session lasts for a set period (usually around 1 hour), during which
validators take turns producing blocks and participating in consensus activities. The
frequent occurrence of sessions within an era allows for continuous evaluation and
adjustment of the validator set, enhancing the network's resilience and adaptability.
Validators are rotated across sessions, providing multiple opportunities to validate and
produce blocks, thereby contributing to the overall network health and stability. The
results of these sessions collectively determine the validator's performance for the era,
influencing the distribution of rewards and any penalties applied.

3. Bonding

Bonding is the process by which participants, both validators and nominators, lock up
their ZTC tokens to participate in the staking mechanism. Bonded tokens are essentially
staked as collateral to support network security and can earn rewards based on the
validator's performance or the validators they nominate.

4. Staking

Staking involves actively participating in the network's consensus mechanism by either
validating blocks or nominating validators. Staked tokens remain locked and cannot be
freely transferred or traded until they are unbonded or unstaked.

5.Unbonding

Unbonding is the process of withdrawing staked tokens from the network. When a
participant decides to stop staking, they initiate the unbonding process, which takes a
predefined period (known as the unbonding period) to complete. During this period, the
tokens remain locked and cannot be used, transferred, or traded. The unbonding period
serves as a security measure to ensure that validators cannot immediately withdraw
their stake and act maliciously without consequences.

11



6. Fast-Unstaking

In some circumstances, Zenchain may support fast-unstaking, a mechanism that allows
participants to withdraw their staked tokens more quickly than the standard unbonding
period if their bonded balance did not back any validators for the duration of the
bonding period. To use fast-unstaking, a small fee deposit is required. This deposit is
refunded upon successful unstaking, but if the unstaking is unsuccessful, the deposit is
slashed to cover the cost of the wasted work inflicted on the chain.

7.Validating

Validators are the backbone of the Zenchain network, responsible for producing blocks,
validating transactions, and participating in consensus to secure the network. To
become a validator, a participant must bond a significant amount of ZTC tokens and be
elected through the network's election process, which occurs each era. These elections
are open to anyone who meets the staking requirements and are not designed to
gatekeep who can become a validator. Validators earn rewards based on their
performance and the amount of stake they secure, but they are also subject to slashing
if they fail to fulfill their responsibilities or act maliciously.

8. Nominating

Nominators are participants who delegate their stake to one or more validators to
support network security. By hominating validators, these participants can earn a share
of the rewards generated by the validators they support. Nominators are incentivized to
select reliable and performant validators to maximize their rewards and minimize the
risk of slashing.

9. Chilling

Chilling is an action that validators or nominators can take to temporarily pause their
participation in staking activities without unbonding their tokens. This allows
participants to take a break from active participation without fully withdrawing their
stake or undergoing the unbonding process. Chilling is useful for participants who may
want to avoid the risk of slashing without losing their staked position.

12



10. Rewards

Staking rewards are distributed at the end of each era based on the performance of
validators and the stake they hold or have been nominated. Validators are rewarded
based on the era points they accumulate during each era, reflecting their performance
in consensus actions such as RAGE block authorship, GUARDIAN finality voting, etc. The
total reward to a validator does not depend on their total stake but solely on their
performance during the specific era. The validator's and nominators' share of the total
validator reward is divided based on their contribution to the validator's total exposure,
after accounting for the commission taken by the validator. This reward structure
promotes decentralization and incentivizes honest and reliable participation in the
network by both validators and nominators.

11. Claiming

Once rewards are distributed at the end of an era, both validators and nominators need
to claim their rewards. The claiming process is typically straightforward and can be
done through the Zenchain's staking interface. Claimed rewards are immediately
available for use, while unclaimed rewards may accumulate over multiple eras.

12. Slashing

Slashing is a penalty mechanism designed to protect the network from malicious
behavior or poor performance by validators. If a validator acts maliciously, such as
double-signing blocks or failing to validate transactions correctly, they and their
nominators can be subject to slashing. This results in the loss of a portion of their
staked tokens, serving as a deterrent against misconduct and ensuring network

integrity.
13. Election Process
Zenchain uses Phragmen's Election Algorithm to select validators for each era. This

algorithm optimizes the assignment of nominators to validators, ensuring a fair and
balanced distribution of stake across the network. The election process
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occurs at the beginning of each era, taking into account the total stake of each validator
and their nominators to determine the optimal validator set.

Runtime

Zenchain’s runtime environment is designed to support a wide range of decentralized
applications (dApps) by offering compatibility with Ethereum and integrating native
BARK modules:

e EVM Compatibility: Zenchain integrates the Sputnik Ethereum Virtual Machine
(SputnikVM) to execute Ethereum-compatible smart contracts. This setup
enables developers to deploy existing Ethereum dApps directly on Zenchain
without modification. Zenchain supports the Ethereum JSON-RPC interface,
enabling the full spectrum of Ethereum client interactions, including smart
contract deployment, state query, transaction management and debugging. EVM
compatibility ensures that Zenchain can seamlessly bridge to the extensive
ecosystem of Ethereum tools and dApps.

e BARK modules: Zenchain supports Wasm-based BARK modules, which are
custom runtime modules native to the BARK framework. These modules provide
a highly efficient and flexible environment for building complex functionalities
directly into the blockchain's runtime. By leveraging Wasm-based pallets,
Zenchain can integrate advanced features and services natively, optimizing
performance and security.

e Precompiles: Zenchain uses precompiles as a bridge between the EVM
environment and native BARK modules that lives alongside it. Precompiles are
specialized smart contracts that provide native functionalities to the EVM,
allowing it to interact directly with BARK modules. This integration enables
efficient cross-vm operations, enhancing interoperability and reducing the
limitations typically associated with the EVM environment.

e JSON-RPC Interface: The JSON-RPC interface is a key component of
Zenchain’s node architecture, providing a standardized method for clients to
interact with the blockchain and its Runtime. Through the JSON-RPC interface,
developers can execute a wide array of functions, from basic queries and
transactions to more complex contract calls and state modifications. The
interface supports both Ethereum and BARK-specific methods, ensuring
comprehensive functionality for all potential interactions.

14



Cross-Chain Interoperability

Zenchain is designed to facilitate seamless interoperability with other major blockchain
networks, enabling secure and efficient cross-chain transactions. At the core of
Zenchain's interoperability strategy is the Cross-Chain Interoperability Module
(CCIM), a chain-agnostic framework that manages both incoming and outgoing
transactions across various blockchain networks.

By leveraging the CCIM, Zenchain provides a standardized and scalable solution for
cross-chain operations, allowing users to initiate and execute transactions across
different chains with ease. This enhances the utility and connectivity of decentralized
applications (dApps) on Zenchain, enabling them to interact seamlessly with a broad
range of blockchains, including Ethereum, Bitcoin, and others. The CCIM's flexible
architecture ensures that Zenchain can quickly adapt to new blockchain technologies
and protocols, further expanding its ecosystem and fostering innovation in the
decentralized finance (DeFi) space.

The CCIM abstracts the underlying complexities of each external blockchain, providing a
standardized interface for transaction validation, storage and execution. This design not
only broadens the scope of Zenchain's connectivity but also ensures its scalability and
adaptability in an ever-evolving blockchain landscape.

Incoming Cross-Chain Transactions

Zenchain employs the CCIM to facilitate incoming cross-chain transactions from various
external blockchains, regardless of their compatibility with the Ethereum Virtual Machine
(EVM). The CCIM is designed to be chain-agnostic, providing a flexible and scalable
solution for integrating transactions originating from different blockchain networks into
the Zenchain ecosystem.

15
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Mechanism Overview

The CCIM handles all aspects of incoming cross-chain transactions, from detection and
verification to execution on Zenchain.

1. Transaction Detection and Monitoring: The CCIM continuously monitors
external blockchains for transactions directed towards Zenchain's addresses or
smart contracts. This process is conducted through a standardized interface,
capable of interfacing with different blockchain protocols.

2. Transaction Validation: Upon detecting a relevant transaction, the CCIM
validates it using a chain-specific validation process. This may involve light
clients, proof mechanisms, or other blockchain-specific validation techniques,
ensuring the authenticity and correctness of the incoming transaction.

3. Data Abstraction and Standardization: The validated transaction data is
abstracted and standardized into a common format that can be processed by
Zenchain. This standardized format allows Zenchain to handle incoming
transactions uniformly, regardless of their originating blockchain.

4. Transaction Storage and State Update: The CCIM stores the validated
transaction data securely on Zenchain, ready for further processing. It
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ensures that all necessary information is recorded to maintain transparency and
traceability of cross-chain interactions.

5. Execution and State Transition: Once the incoming transaction is fully
validated and stored, the CCIM facilitates the execution of the corresponding
action or asset transfer on Zenchain. This could involve minting new tokens,
updating smart contract states, or other predefined operations based on the
transaction type.

6. User Transparency and Interaction: The CCIM provides interfaces for users
and developers to query the status of their incoming cross-chain transactions.
This transparency ensures users can track the progress and outcome of their
transactions, enhancing trust and usability.

Outgoing Cross-Chain Transactions

Zenchain facilitates outgoing cross-chain transactions, allowing transactions initiated on
Zenchain to be executed on external blockchains, such as Ethereum, Bitcoin, and
others. These transactions are managed and validated by the CCIM. The CCIM
integrates with Zenchain’s consensus mechanism and employs a multi-signature
(multisig) account mechanism involving Zenchain Validators to manage these
transactions on external blockchains.

T 22N Outgoing Cross-Chain Transactions

o1 Transaction Initiation and Monitoring

3 Transaction Storage and State Update

4 Transaction Storage and State Update

5 Signature Collection and Multisig Signing
...................................

6 Transaction Execution

7 User Transparency and Interaction
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Mechanism Overview

The CCIM handles all aspects of outgoing cross-chain transactions, including transaction
validation, signing, and execution.

i

Transaction Initiation and Monitoring: The CCIM monitors Zenchain for
transactions that initiate a cross-chain operation, such as transferring assets or
invoking smart contracts on an external blockchain. These transactions are
detected through predefined triggers, such as events emitted by authorized
smart contracts.

Transaction Validation: Once a cross-chain transaction is identified, the CCIM
validates it against Zenchain’s cross-chain transaction rules. This ensures that the
transaction is constructed correctly and triggered only by authorized events,
maintaining the security and integrity of the cross-chain process.

. Data Abstraction and Transformation: The validated transaction data is

abstracted into a common format that can be processed for the specific external
blockchain. This transformation includes converting Zenchain-specific data into
a format compatible with the target blockchain’s protocol.

Transaction Storage and State Update: The CCIM securely stores the
validated transaction data on Zenchain, ensuring all relevant information is
available for further processing. This storage mechanism allows for transparent
tracking and management of cross-chain transactions.

Signature Collection and Multisig Signing: Validators are responsible for
signing the outgoing cross-chain transactions using their multisig accounts on the
external blockchain. The CCIM coordinates the collection of these signatures,
ensuring that a sufficient threshold is met for transaction execution.
Transaction Execution: Once the required number of validator signatures is
collected, the CCIM facilitates the execution of the transaction on the external
blockchain. This process involves transferring assets or executing actions directly
on the target blockchain, completing the cross-chain operation.

User Transparency and Interaction: The CCIM provides user-facing
interfaces for querying the status of their outgoing cross-chain transactions. This
transparency ensures that users can monitor the progress and outcome of their
transactions, enhancing trust and usability.

18



By integrating these advanced cross-chain capabilities, Zenchain sets a new standard
for interoperability, providing a powerful platform for decentralized applications and
cross-chain interactions.

ZIP-20 (Zenchain Improvement Protocol-20) Token Standard

Zenchain introduces the ZIP-20 standard, an advanced cross-chain interoperability
technology designed to facilitate seamless asset transfers between Zenchain and any
external blockchain supported by the Cross-Chain Interoperability Module
(CCIM). Inspired by the widely-used ERC-20 standard on Ethereum, ZIP-20 extends its
capabilities to support a broader range of assets, enabling secure and efficient bridging
and asset management across multiple blockchain networks.

The primary goal of the ZIP-20 standard is to provide a flexible, scalable, and secure
framework for representing and managing assets from external blockchains within the
Zenchain ecosystem. ZIP-20 enables the creation of tokenized versions of assets (such
as Bitcoin, Ethereum, or any other blockchain-native asset) on Zenchain, facilitating
advanced functionalities for asset management and cross-chain interactions.

The ZIP-20 standard introduces two key interfaces:

e Facilitator Interface: Allows entities, known as Facilitators, to mint and burn
ZIP-20 tokens (representations of external blockchain assets) in a controlled and
scalable manner.

e ZIP-20 Token Interface: Represents an ERC-20 compliant tokenized version of
any external blockchain asset within the Zenchain ecosystem, enabling advanced
functionalities for managing Facilitators, adjusting minting limits and ZIP-20
tokens.

Key Features

The ZIP-20 standard is designed to support a wide range of blockchain assets and
offers several innovative features to facilitate seamless cross-chain interoperability:

19



e Bridge Facilitators: These Facilitators utilize a direct bridge mechanism
supported by CCIM to maintain a 1:1 peg between the ZIP-20 token on Zenchain
and the corresponding asset on an external blockchain. For example, zBTC - a
ZIP-20 token representing Bitcoin would be pegged to actual Bitcoin held in a
secure vault, with the process managed by Zenchain Validators through a
multisig account. This trust-minimized bridge ensures a secure and decentralized
transfer of assets, secured by the CLCM consensus of Zenchain to safeguard
against collusion.

e Custom Facilitators: Custom Facilitators allow for more flexibility by enabling
different methods to maintain the peg of a ZIP-20 token. For instance, an asset
not directly supported by CCIM could also be represented as a ZIP-20 token on
Zenchain through over-collateralization or other financial mechanisms. These
Facilitators must receive approval from Zenchain governance and are assigned
specific minting limits, ensuring a regulated yet innovative approach to
expanding asset options within the Zenchain ecosystem. While these assets
cannot be directly bridged without CCIM integration, they can still be valuable for
DeFi applications, providing new financial opportunities within the ecosystem.

e General-Purpose Design: The ZIP-20 standard is designed to be
chain-agnostic, allowing Zenchain to support any blockchain integrated through
the CCIM or through alternative mechanisms like Custom Facilitators. This
versatility makes ZIP-20 a powerful tool for cross-chain asset management and
DeFi innovations.

By leveraging ZIP-20, Zenchain provides a standardized approach for integrating and

managing assets from various external blockchains, enhancing its cross-chain
interoperability and expanding its ecosystem.

20



Security Features and Limitations

Zenchain is designed with a multi-layered security approach to ensure the safety and
integrity of its network and assets. Leveraging a combination of robust consensus
mechanisms, advanced cross-chain interoperability protocols, and Al-powered security
tools, Zenchain provides comprehensive protection against a wide range of threats.
However, like any blockchain, Zenchain also has certain limitations that need to be
acknowledged and managed.

1.Consensus Security

Zenchain’s security begins with its Cross-Liquidity Consensus Mechanism (CLCM),
which is foundational to its blockchain infrastructure:

e Cross-Liquidity Consensus Mechanism (CLCM) and Crypto-Economic
Security: The Cross-Liquidity Consensus Mechanism (CLCM) mechanism relies
on the economic incentives and penalties associated with staking. Validators and
nominators lock up a significant amount of ZTC tokens as collateral, aligning their
economic interests with the network's security. This crypto-economic security
model deters malicious behavior since any attempts to compromise the network
could result in substantial financial losses due to slashing. The Cross-Liquidity
Consensus Mechanism (CLCM) system ensures that Zenchain remains secure as
long as the majority of validators act honestly.

2. Cross-Chain Interoperability Security

Zenchain’s Cross-Chain Interoperability Module (CCIM) secures both incoming
and outgoing cross-chain transactions by employing a series of rigorous validation
processes:

e Incoming Transactions Security: For transactions originating from external
blockchains, the CCIM validates these transactions through a chain-agnostic
approach that includes light clients, proof mechanisms, or similar validation
techniques. By abstracting the specific blockchain protocols and using
standardized interfaces, the CCIM ensures that all
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incoming transactions are thoroughly vetted before they are processed on
Zenchain. This prevents fraudulent or malicious transactions from affecting the
network.

e Outgoing Transactions Security: Outgoing transactions initiated on Zenchain
and executed on external blockchains are managed through the CCIM, which
requires multi-signature approval from Zenchain Validators. This multisig
mechanism ensures that no single validator or small group of validators can
unilaterally execute transactions, thereby protecting against collusion or
unauthorized asset transfers. The use of cryptographic techniques and consensus
rules within the CCIM further enhances the security of outgoing transactions.

3. ZIP-20 Standard Security

The ZIP-20 standard introduces several security features to protect against attacks,
particularly those originating from vulnerabilities in external chains:

e Modular Design of Facilitators: The ZIP-20 framework employs a modular
design for its Facilitators, distinguishing between Bridge Facilitators (which
manage assets through direct bridges supported by CCIM) and Custom
Facilitators (which use alternative mechanisms like over-collateralization). This
design allows Zenchain to quickly respond to attacks or vulnerabilities:

e Revoking or Limiting Facilitator Powers: If a security breach is detected or
a Facilitator is found to be compromised, Zenchain governance can swiftly revoke
or limit the Facilitator's power to mint or burn ZIP-20 tokens. This modular
approach ensures that potential threats can be isolated and mitigated without
impacting the entire network.

e Dynamic Adjustment of Collateral Requirements: In response to changing
risk conditions or detected threats, Zenchain governance can adjust the collateral
requirements for Facilitators, enhancing the network's ability to deter and
mitigate attacks.

e Protection Against External Chain Attacks: The ZIP-20 standard’s
architecture also protects against potential attacks on external chains. For
example, if an external blockchain is under attack, Zenchain can halt ZIP-20
token transactions related to that blockchain until the threat is neutralized,
thereby protecting its ecosystem from contagion effects.
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4. Nio Al

Zenchain introduces Nio (an Al-powered guardian of Zenchain), a seamless integration
that provides cutting-edge, real-time security vigilance. Nid monitors Zenchain's
ecosystem with precision, utilizing decentralized Al to detect and neutralize threats
before they escalate.

With Nio, Zenchain stands fortified by a network of decentralized security intelligence.
Nio’s advanced machine learning algorithms and heuristic analysis safeguard Zenchain
from a wide array of potential vulnerabilities, ensuring the ecosystem remains resilient
against dynamic threats.

Nio Guardians

Nio’s modular design allows for the integration of various guardian modules tailored to
protect against specific attack vectors. The ease of creating new guardians and
seamlessly integrating them with Zenchain sets Nio apart, making it a highly adaptable
and robust security solution.

Key Nio guardians deployed for Zenchain include:

e Scam Guardian: Detects and warns against evolving scams, maintaining user
trust and security.

e Attack Guardian: Identifies and neutralizes protocol attacks in real-time,
preemptively safeguarding Zenchain.

e Spam Guardian: Keeps the ecosystem free from spam tokens and NFTSs,
preserving network purity.

e Rug Pull Guardian: Detects and prevents rug pulls by identifying malicious
code patterns that endanger investor funds.

e Sybil Guardian: Protects against Sybil attacks, ensuring the integrity of identity
verification within the network.

Nio’s guardians enhance Zenchain’s security, allowing the system to operate smoothly
while mitigating potential risks.
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Limitations

While Zenchain has robust security features, there are inherent limitations that need to
be managed:

e Reliance on Validator Honesty: Like all blockchains, the security of the
Zenchain consensus mechanism depends on the honesty of the majority of
validators. Although economic incentives and penalties are in place, there
remains a risk of collusion among a large number of validators or coordinated
attacks.

e Cross-Chain Risks: While the CCIM and ZIP-20 standards provide strong
security measures, cross-chain transactions inherently carry additional risks.
These include vulnerabilities in external blockchain networks or unforeseen
interoperability issues that could affect Zenchain.

e Overhead and Complexity: The integration of multiple security measures,
such as CCIM validations and multisig processes, adds complexity and potential
overhead to Zenchain’s operations. This complexity could impact performance,
particularly as the network scales.
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Conclusion

Zenchain's architecture is meticulously crafted to deliver a comprehensive platform that
emphasizes interoperability, scalability, security, and a superior developer experience.
With its advanced Cross-Liquidity Consensus Mechanism (CLCM) consensus
mechanism, Zenchain ensures robust crypto-economic security while maintaining high
throughput and decentralization. The integration of a flexible runtime environment,
bridging the Ethereum Virtual Machine (EVM) with native BARK modules, provides
developers with a versatile framework for building and deploying decentralized
applications.

A standout feature of Zenchain is the Cross-Chain Interoperability Module
(CCIM), a chain-agnostic solution designed to seamlessly manage both incoming and
outgoing transactions across various blockchains. This module enables Zenchain to
interact securely with multiple blockchain networks, enhancing its utility and
connectivity. The introduction of the ZIP-20 standard further extends Zenchain’s
cross-chain capabilities, allowing for the representation and management of assets from
any external blockchain, whether supported by the CCIM or through alternative means
such as over-collateralization.

Zenchain's commitment to security is underscored by Nio (an innovative Al-powered
guardian of Zenchain), which provides real-time, Al-powered threat detection and
mitigation. This advanced security layer, combined with the modular design of the
ZIP-20 standard and the rigorous validation processes within the CCIM, ensures that
Zenchain remains resilient against a wide array of potential threats.

By merging these innovative features with comprehensive client support and a focus on
developer-friendly tools, Zenchain positions itself as a leading platform for cross-chain
interactions and decentralized application development. Its adaptable and secure
architecture is well-prepared to support future innovations, solidifying Zenchain's status
as a trailblazer in the decentralized computing space.

Disclaimer: This document outlines Zenchain's current architecture and represents ongoing research. As we
transition from Testnet to Mainnet, we remain committed to refining and optimizing our solutions. While confident in
our present design, we reserve the right to adjust components in response to emerging technologies, community
feedback, and ecosystem needs to ensure long-term success.
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