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Wavelet 
The fast, scalable and secure ledger for tomorrow that you can build on today.

A Truly Decentralized, Sybil-resistant, Distributed Ledger

Based on the latest research in directed acyclic graph (DAG) technology, Wavelet aims to offer the 
fastest, most secure, and most scalable distributed ledger solution in existence today. Wavelet is 
integrated with a bulletproof smart contract SDK that lets developers leverage their existing skill-
sets to write smart contracts while reducing the possibility of contract exploit, baking security in and 
leaving developers free to focus on features.

Wavelet offers the following benefits over existing ledger technology:

• In-memory graph management, with transaction pruning, that enables speeds of more than 
10,000 transactions per second out of the box

• Easy scalability to millions of nodes without performance loss

• Time-to-finality of 4 to 8 seconds

• A green proof-of-stake consensus model that removes profit from dishonest activity and quickly 
isolates bad nodes, eliminating the ability of any one player or coordinated group to dominate 
the network

Built on Avalanche

The Wavelet protocol is built on top of Avalanche, a leaderless, metastable, and highly fault-tolerant 
protocol introduced in 2018. Avalanche nodes verify the legitimacy of transactions by continually 
sampling the population of nodes around them, efficiently creating pools of consensus that converge 
over time instead of maintaining a linearly-enforced line of authority like traditional blockchains. The 
benefits of this approach are a shorter time to finality and higher transaction rate due to reduced 
internode communication complexity.

Hardened and Optimized

Wavelet takes the best of the Avalanche protocol and improves on it. Avalanche offers very high 
transaction speeds but does not guarantee ordering, which is a critical weakness for even a simple 
transaction ledger and prevents smart contract functionality altogether. Wavelet addresses this 
weakness by adding the concept of critical transactions to the protocol, which collapses transactions 
into a final state every four to eight seconds, pruning intermediate transactions and enforcing a 
guaranteed order. Each critical transaction is both the final authority on all transactions before it 
and the parent of all transactions after.
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This continual pruning of transactions makes the entire graph efficient to the point that the entire 
network can be run in-memory, increasing transaction speeds logarithmically and enabling orders-
of-magnitude scaling without performance loss.

Secure and Sybil-resistant

Wavelet implements a unique and elegant leaderless proof-of-stake consensus model that incentivizes 
validators to consistently broadcast and approve valid transactions in order to receive any reward. 
The metastable consensus mechanism is based on pools of consensus that build outward from several 
nodes at once, rather than being handed down in a linear fashion from a single, winner-take-all arbiter 
of ledger authority.

As with any proof-of-stake architecture, nodes with greater stakes in the network have a natural 
incentive to see the network used in an honest manner. Dishonest nodes do not lose their stakes, 
but they are so effectively prevented from profiting from selfish activity via this framework that 
there is no reason to try. 

In addition, this framework increases the expense of creating coordinated nodes to a level that 
makes it much more profitable to be a good citizen than to attempt to takeover the network via 
Sybil attack. 

A Painless Smart Contract SDK

Wavelet processes smart contracts that have been compiled down to WebAssembly, facilitating 
very fast processing speeds over an already highly optimized network. The Wavelet SDK lets you 
write these contracts today in Rust, a high-performance, memory-safe language designed for use 
in secure concurrent systems. Contracts can be written in concise form, facilitating easy auditing. 
As an added benefit, this moves much of the opportunity for contract exploit out of the developer’s 
hands since Rust’s focus on safety and security closes many of these holes at the compiler level.

Rust is a popular language with a huge user base that includes companies like Atlassian, Mozilla, and 
Dropbox, and is syntactically similar to one of the most commonly-used languages in the world: C++. 
This means that developers can use their existing skill-sets to write smart contracts instead of having 
to tackle the learning curve of a specialized smart contract language like Solidity. To make development 
even easier, we have open-sourced our application binary interface (ABI) so that developers can add 
support for their own chosen languages in the future, with the goal of offering a full library of 
language support.

A Graphical Node Explorer

To facilitate exploration of the network, we have built Lens, a web-based node explorer that tracks 
activity in real time and renders it in graphical form. Transactions and networks are represented as 
graphs that update dynamically as changes are made to the network. The application tracks both 
public and private Wavelet ledgers, and features a built-in wallet, command-line interface, and 
validator client to facilitate efficient, easy development. 

Both the smart contract SDK and Lens are currently scheduled for general release by the end of 
February 2019, and we invite developers to download, experiment, and send us feedback.
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Check Us Out

If you require a ledger for tasks that require high throughput, low time to finality and an extremely 
easy-to-use developer toolkit, then Wavelet is the solution for you. The public testnet launches in 
early March and will include smart contract capability. We are always on the lookout for compelling 
use cases and we invite you to inspect, pull, and contribute. All of our pre-release code is currently 
available on GitHub and is fully open-source. 

The Wavelet binaries can be found at https://github.com/perlin-network/wavelet-bin

You can check out our Rust smart contract SDK at https://github.com/perlin-network/smart-contract-rs

Lens, our graphical node explorer, can be downloaded from https://github.com/perlin-network/lens

Finally, if you have an idea for Wavelet, or would like to work with us, get in touch! Send an email 
to ajay@perlin.net, join us on Discord at https://discord.gg/dMYfDPM, or follow us on Telegram at 
@perlinnetwork. We want to know what you can do with Wavelet.
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