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Many have penned detailed comparisons between Aptos and Sui. We 
hope to evaluate more new Layer 1s in a complete framework in this 
report.  

① Ethereum, or blockchains in general, must solve the scaling problem to 
reach a wider audience, essentially a trade-off between decentralization 
and scalability. 

② Blockchains scale horizontally by improving their performance at the 
base level and vertically by modularizing their functions and moving 
some parts off-chain. 

③ From Bitcoin to Ethereum, blockchains have evolved from a global 
ledger to a world computer, but both face scalability bottlenecks. 

④ Two waves of projects, 2017-2019 and 2020-2021, emerged to provide 
alternative solutions. Cardano, EOS, Cosmos, Polkadot, BNB Chain, 
Solana, Avalanche, and Polygon are reviewed under Existing Projects. 

⑤ New solutions covered include Aptos, Sui, Linera, Shardeum, Quai, Sei, 
Canto, and Fuel, where their technology, team, funding, tokenomics (if 
available), development progress, and ecosystem are explored in 
detail.
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Introduction 
Layer 1 blockchain projects have always attracted the most attention and 
capital in crypto. The top 20 layer 1 blockchains collectively represent 
75.4% of the entire crypto market cap. Joel Monegro’s Fat Protocols Thesis 
still proves to be influential. 

Becoming a recognizable layer 1 guarantees that one enters the billion-
dollar valuation club. As a result, new solutions continuously challenge 
incumbents because of the high ceiling. Another wave of layer 1 
blockchain projects raised considerable amounts recently, notably Aptos 
and Sui. 

Many have penned detailed comparisons between Aptos and Sui. Both 
look well-positioned to become the “SoLunAvax1” of the next cycle. But 
the competitive landscape is full of new players. For example, Fuel Labs 
raised $80 million to build a modular execution layer on top of Celestia. 

We hope to evaluate more new Layer 1s in a complete framework in this 
report. We will first explore the scaling problem that blockchains face 
today, revisit some popular existing projects, and discuss eight new 
solutions: Aptos, Sui, Fuel, Linera, Sei, Quai, Shardeum, and Canto. 

‣ Crypto Market Cap since 2013  
 Source: TokenInsight, CoinMarketCap, 2022.09.27

1. Solana, Luna, and Avalanche

https://www.usv.com/writing/2016/08/fat-protocols/
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One Problem 
Ethereum is a great invention, allowing applications to be run on a 
blockchain. However, as its popularity grows, it faces a significant 
bottleneck in scaling. 

The Ethereum Virtual Machine (EVM) can only process about 15 
transactions per second because transactions are processed sequentially 
on the EVM. This low throughput means that during periods of extreme 
on-chain activity, users must pay enormous gas fees to ensure their 
transactions are processed and recorded, rendering the network practically 
unusable for ordinary people. For example, gas fees spiked to over $500 
during the minting of Otherdeeds. 

Ethereum, or blockchains in general, must solve the scaling problem to 
reach a wider audience. Before we discuss solutions, let’s revisit a 
fundamental issue in blockchain design. 

The Blockchain Trilemma 

The Blockchain Trilemma refers to a widely-held belief that distributed 
ledger systems cannot offer all three of decentralization, security, and 
scalability at the same time. A system usually compromises on one aspect 
to guarantee the other two. 

Visa provides solid guarantees for security and scalability, but its system 
poses significant centralized counter-party risk. On the other hand, 
Ethereum excels in security and decentralization but faces substantial 
scaling bottlenecks. 

Security forms the backbone of any system. It cannot be compromised 
because an insecure system is useless. Therefore, the Blockchain Trilemma 
is essentially a trade-off between decentralization and scalability.  

To achieve scalability, a certain degree of decentralization has to be 
sacrificed. For example, Ethereum rollups achieve scalability by allowing 
computation to become centralized while keeping the validation of that 
computation decentralized.

Decentralization

Scalability Security
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Two Solutions 
Blockchains can scale either horizontally or vertically. 

Horizontal Scaling 

Blockchains scale horizontally by improving their performance at the base 
level. There are usually two ways. 

First, a blockchain can increase its block size so that more transactions can 
be included in a single block. This simple solution has a major drawback. 
As block size grows, the hardware requirement of running a full node also 
increases. The network becomes more centralized as a result, making this 
option less desirable. The Ethereum foundation has decided that Ethereum 
block size will not exceed 1 MB to preserve a certain degree of 
decentralization. 

Second, a blockchain can process multiple transactions in parallel to 
increase efficiency. Parallel processing can be achieved either at the 
execution layer or via sharding. Parallel processing is the primary 
innovation of many projects we will review later. Ethereum, although being 
sequential at the execution layer, is exploring sharding as the way to 
achieve parallel processing of transactions. 

Vertical Scaling 

Blockchains scale vertically by modularizing their functions and moving 
some parts off-chain. 

Four Basic Functions 

A blockchain usually performs four functions, 1) execution, 2) settlement, 3) 
consensus, and 4) data availability. 

Execution refers to the computation and processing of transactions and 
state changes on the blockchain. 

Settlement refers to dispute resolution. Because execution on roll-ups is 
confirmed and verified on the base layer, any discrepancies or errors are 
resolved during settlement. It is only relevant in a roll-up scenario and is 
optional in the case of monolithic layer 1s. 

Consensus refers to blockchain transaction ordering and finality. Nodes of 
a blockchain network download and execute all transactions in a block and 
reach an agreement upon their ordering and validity.
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Data availability refers to roll-up transaction data being made available on 
the base layer so anyone can recreate the state and verify its validity. This is 
also a concept related to roll-ups because all transactions in monolithic 
blockchains are available by default. 

Moving Execution or More Off-chain 

Vertical scaling solutions mostly move execution, which takes up the most 
computational resources, off-chain. For example, Arbitrum, an Optimistic 
roll-up on Ethereum, executes transactions off-chain, periodically batches 
transaction data, and posts them back to Ethereum for a security 
guarantee. 

Other solutions also propose moving the settlement and/or data 
availability layer off-chain for better performance. 

Competitive Landscape 

Existing projects are mostly horizontal scaling solutions, focusing on 
improving the performance of the blockchain itself. Such projects include 
Cardano, EOS, BNB Chain, Avalanche, Solana, and Polygon. Cosmos and 
Polkadot aim to be layer 0s. Application-specific chains are built on top of 
them. Their approach is similar to sharding in nature, enabling different 
functions of a monolithic chain to be performed on different chains instead 
of different shards. 

For new solutions covered in this report, Aptos, Sui, Linera, and Shardeum 
are general-purpose monolithic chains. Quai is a hybrid solution with both 
horizontal and vertical scaling elements. Sei and Canto are application-
specific chains. Fuel is not a complete blockchain but a modular execution 
layer that can be combined with a consensus/data availability layer to 
provide a blockchain’s full functionality.
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From Bitcoin to Ethereum (2009 - 2016) 
The first Bitcoin block was mined on Jan 3, 2009, marking the beginning of 
blockchains' evolution. 

The Bitcoin Network introduced a distributed and permissionless payment 
settlement system. However, the Bitcoin Script (Bitcoin's programming 
language) is not Turing complete, which prevents users from executing 
complex transactions in addition to basic send and receive on the network. 

To overcome the problem, Vitalik Buterin conceived Ethereum in 2013. 
Ethereum was Bitcoin with a built-in Turing-complete programming 
language, enabling Ethereum to support smart contracts (programs) on its 
network. 

From Bitcoin to Ethereum, blockchains have evolved from a global ledger 
to a world computer. As of September 27, 2022, Bitcoin and Ethereum 
capture 41% and 18% of the total crypto market, respectively. However, as 
discussed in the previous section, both blockchains are extremely slow and 
have trouble scaling. Bitcoin processes seven transactions per second (TPS) 
on average. Ethereum is a little better with 15 TPS. But Visa’s payment 
infrastructure has 24,000 TPS. 

The First Wave (2017-2019) 
As Ethereum’s scalability bottleneck became more and more troublesome, 
a wave of layer 1 blockchain projects such as Cardano and EOS attempted 
to challenge the No. 2 spot. 

‣ Layer 1 Blockchain Market Cap in 2017-1019  
 Source: TokenInsight, CoinMarketCap, 2022.09.18
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Cardano 

Cardano was launched in 2017 by Charles Hoskinson. Unlike Bitcoin and 
Ethereum, Cardano started with Proof-of-Stake rather than Proof-of-Work. 
It developed a proprietary PoS consensus mechanism called Ouroboros.  

Cardano has a two-layer structure, a settlement layer and a computation 
layer. The settlement layer is responsible for executing and recording 
transfers of ADA (Cardano’s native cryptocurrency) between network 
participants. The computation layer enables Cardano to support smart 
contracts. Although Cardano mainnet was launched in 2018, it did not 
support smart contracts until 2021. 

Cardano was wildly popular among retail investors. But Cardano’s 
developer activity and network usage have yet been able to match its 
retail popularity. At the moment, it is difficult to rate Cardano as a serious 
challenger in the layer 1 race. 

EOS 

EOS was launched in June 2018 as a scalable alternative to Ethereum. 
EOS aims to offer high TPS and low fees. In addition, it supports C++, 
making the network more developer-friendly than its competitors. 

However, EOS’s scalability is achieved by sacrificing the network's 
decentralization. EOS utilizes a consensus mechanism called DPoS 
(delegated Proof of Stake), a derivative of PoS. There are only 21 block 
producers running the network. The community elects these producers, 
but centralized institutions hold most positions. This results in some 
questionable actions taken by the network. For example, 34 accounts 
suspected of holding stolen assets were frozen in June 2018 without prior 
notice. Due to centralization concerns, development activity on EOS never 
picked up. 

The News section of the official EOS website has not been updated since 
November 2021. The EOS ecosystem is likely to fade into oblivion soon. 

Cosmos and Polkadot 

Both Cosmos and Polkadot are layer 0 projects. Their networks are 
separated into a base chain and various application-specific chains (app 
chains). In Cosmos, the base chain is called the Cosmos Hub, and the 
other chains are called Zones. In Polkadot, the base chain is called the 
Relay Chain, and the others are Parachains.
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The app chains execute transactions independently and simultaneously, 
offloading network congestion and improving scalability. Cosmos can have 
multiple Hubs, while Polkadot has only one Relay Chain. In addition, 
developers can freely create new Zones on Cosmos, while Parachain slots 
are auctioned periodically by the Relay Chain's validators. 

Creating app chains is more challenging than building smart contracts on 
typical layer 1s. But app chains allow much greater customization. 
Between the two, the Cosmos ecosystem is more vibrant. Terra, home of 
the infamous algorithmic stablecoin UST, was a Cosmos app chain. We will 
later cover two Cosmos app chains (Zones), Sei and Canto. 

‣ Layer 1 Blockchains (2017-2019) 
 Source: TokenInsight

Ethereum Cardano EOS Cosmos Polkadot

Consensus PoW - PoS PoS DPoS PoS NPoS

TPS 15 250 4,000 4,000 1,000

Language Solidity Haskell C++ Multiple (Go) Multiple (Rust)

Virtual Machine EVM EVM
WASM (EVM-
Compatible)

CosmWasm
WASM (EVM-
Compatible)

Node 
Requirement

CPU: 4 cores 

RAM: 16GB 

Storage: 1TB

CPU: 2 cores 

RAM: 16GB 

Storage: 100GB

CPU: 2 cores 

RAM: 16GB 

Storage: 20GB

CPU:  4 cores 

RAM: 16GB 

Storage: 1TB

CPU: 4 cores 

RAM: 16GB 

Storage: 20GB

The Second Blossom (2020-2021) 
Triggered by the DeFi summer in 2020, users were priced out of the 
Ethereum ecosystem due to the congested network and high transaction 
fees. They migrated to faster and cheaper alternative networks such as 
Avalanche, Solana, Polygon, etc. 

Compared to 2020, Ethereum's dominance in 2021 declined from 99% to 
70%. BNB Chain (known as Binance Smart Chain) became the second-
largest DeFi ecosystem with a 15% market share. Solana, Avalanche, and 
Polygon also emerged as strong competitors.
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‣ 2021 Layer 1 Blockchains Total-Value-Locked (TVL) Dominance 
 Source: DeFi Llama, TokenInsight, 2022.09.27
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BNB Chain 

BNB Chain (formerly Binance Smart Chain) is an EVM-compatible layer 1 
blockchain launched by Binance in April 2020. Until today, BNB Chain is 
still the 3rd-largest blockchain ecosystem with more than 500 projects. The 
TVL of BNB Chain on September 27, 2022, is $5.35b, accounting for 9.8% 
of the market TVL. It features a PoSA (Proof of Staked Authority) consensus 
mechanism. The network is run by 21 validators elected by BNB token 
holders every 24 hours. Similar to EOS, BNB Chain trades decentralization 
for scalability. Its validators are mostly centralized institutions. 

Avalanche 

Avalanche was launched in September 2020 as a high-performance 
alternative to Ethereum. Avalanche features three separate blockchains. All 
three blockchains are validated and secured by every Avalanche validator. 

The Contract Chain (C-Chain) is EVM-compatible and allows for the 
creation of smart contracts. The Platform Chain (P-Chain) enables the 
creation of Subnets (blockchains) on Avalanche. The Exchange Chain (X-
Chain) acts as a decentralized platform for creating and trading digital 
smart assets and is an Avalanche Virtual Machine (AVM) instance. 

Avalanche’s consensus mechanism is called Snowman/Snowball, which 
utilizes repeated random sampling. A random set of validators for a new 
transaction will be selected to decide whether they will accept the new 
transaction. This process is repeated until a confidence threshold across 
the network is reached. Finality can be reached very soon as the 
mechanism does not require all-to-all communication among validators, 
and the re-sampling process can be implemented simultaneously for 
different validators.
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Additionally, the data recorded on the X-Chain is DAG-optimized. Multiple 
transactions can be linked to the same previous transaction, meaning 
transactions can be batched and voted on simultaneously rather than 
being sequenced and recorded in line chains such as Bitcoin and 
Ethereum. Sui also utilizes this technology to improve network 
performance. 

‣ Line Chain vs. DAG-Optimized Chain  
 Source: TokenInsight
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Solana 

Solana was initially released in April 2019. It adopts a unique Proof-of-
History (PoH) consensus mechanism with traditional PoS. PoH 
cryptographically provides a relative chronological order of events that is 
not dependent upon local clocks or timestamps. As there is no need to 
reach a consensus on the order of transactions, PoH reduces 
communication costs and latency. Solana also executes non-overlapping, 
independent processes in parallel, contributing to the network's scaling 
capability. 

However, Solana is not EVM-compatible, which sets barriers for existing 
Ethereum projects to expand their community onto Solana. Another 
challenge of Solana is that high performance increases instability. The 
network has experienced multiple halts, limiting its appeal to developers 
and users alike.  

Polygon 

Polygon started as a hybrid PoS and Plasma-enabled sidechain called the 
Matic Network. It went live in June 2020 and rebranded to Polygon in 
February 2021. Polygon is an independent blockchain with separate block 
parameters, validators, and consensus. It is connected to Ethereum by a 
two-way bridge. It supports all Ethereum toolings so existing Ethereum 
projects can quickly build an alternative ecosystem. As a sidechain, 
Polygon publishes transaction scripts (Merkle Root) onto Ethereum. Similar 
to other scaling solutions, the governance of Polygon is quite centralized. 
as its validators are selected through auctions with capped positions (100).
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Apart from the primary sidechain, Polygon is also developing other scaling 
infrastructures such as Optimistic Rollups, Zero-Knowledge Rollups, and 
Validium. 

‣ Layer 1 Blockchains (2020-2021) 
 Source: TokenInsight

BNB Chain Solana Avalanche Polygon

Consensus PoSA PoH-based PoS Snow PoS + others

TPS 300 710,00 4,500 4,000

Language Multiple Rust (C, C++) Haskell C++

Virtual Machine EVM-Compatible LLVM EVM-Compatible EVM-Compatible

Node Requirement

CPU: 4 cores 

RAM: 8GB 

Storage: 500GB

CPU: 12 cores 

RAM: 128GB 

Storage: 500GB

CPU:  8 cores 

RAM: 16GB 

Storage: 1TB

CPU:  8 cores 

RAM: 32GB 

Storage: 2TB
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Technology 
In this section, we will review the new solutions individually, covering their 
technical details, and provide a comparison at the end. 

Aptos 

Aptos is a horizontal scaling solution, aiming to create a high-performance 
general-purpose monolithic layer 1 blockchain like Solana. Its highlight is 
achieving parallel processing at the execution layer. The technology is 
Block-STM (Software Transactional Memory). 

Transactions on Aptos are initially ordered and processed in parallel with 
an optimistic assumption that every transaction is independent. After initial 
execution, transaction results are validated. During validation, if a 
transaction is found to be dependent upon a preceding transaction. The 
transaction will be re-executed and its result updated. This process repeats 
until all dependent transactions are uncovered and re-executed. Block-
STM can continuously estimate the potential dependency of a transaction 
to minimize the chance of re-execution.  

An advantage of Block-STM’s mechanism is that it does not require users 
to declare a transaction’s dependency upfront, allowing smart contract 
developers to have an easier time on Aptos. 

Aptos’ approach to parallel processing and blockchain scaling is novel but 
in line with popular blockchain design today. For example, Aptos is still a 
blockchain and it records transactions on the basis of addresses. Sui, in the 
next section, makes some revolutionary changes to the existing blockchain 
design in its attempt to achieve scalability. 

Sui 

Sui is a horizontal scaling solution similar to Aptos. Sui’s design is radical 
and groundbreaking in two ways. 

First, Sui records transactions based on objects. Objects can be tokens, 
smart contracts, or on-chain units. Each object has a list of attributes, 
including owner address, amount, type, etc. Under Sui’s design, a simple 
transfer of Object O from User A to User B requires only one update to the 
Sui state. That is, the owner of O is changed from A to B. In contrast, a 
typical blockchain must process two transactions. First, O is removed from 
A’s inventory; second, O is added to B’s inventory. This allows independent 
transactions to be identified more easily. 
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While Aptos’ Block-STM takes up the responsibility to differentiate 
dependent transactions from independent ones, Sui asks users and 
developers to declare upfront whether a submitted transaction is 
independent or not. If a transaction is independent, it is processed directly 
without requiring network nodes to reach a consensus. It goes through 
Sui’s consensus engine for ordering like a typical blockchain transaction if 
it is dependent. 

Sui’s consensus mechanism is Narwhal & Bullshark. The dual name 
highlights that Sui’s consensus engine is split into two parts. The Narwhal 
part is responsible for ensuring the availability of transaction data 
submitted. The Bullshark part is responsible for agreeing on the ordering 
of those transaction data. Bullshark replaced Tusk in August 2022 for 
reduced latency and better support for fairness. Narwhal can also be 
coupled with an external consensus algorithm such as HotStuff or 
Tendermint. 

By shifting the burden of identifying dependency to developers, the 
execution engine of Sui should theoretically have better stability than 
Aptos. Solana currently takes a similar approach where a transaction must 
declare the “objects” it changes. However, this approach makes 
developing on top of Sui more complex. 

Despite their shared origins, Aptos and Sui are very different in their 
attempts to solve the scaling problem. While Aptos is more similar to 
existing designs, Sui is more innovative and thus more complicated to 
build upon. 

Linera 

Linera is a horizontal solution that attempts to achieve parallel processing 
at the execution layer and via sharding. 

First, Linera also leverages Byzantine Consistent Broadcast, similar to Sui 
and Fuel. This allows simple, account-based transactions to be confirmed 
in a fraction of a second. 

Second, Linera makes its validators internally sharded, while every 
validator runs every shard. This makes it easy to create user chains and 
customize temporary chains. 

Linera is a layer 1 blockchain that aspires to achieve linear scalability. 
Transaction processing power can be increased linearly as more nodes are 
added to the network.

16
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However, Linera hasn’t released many details concerning how it plans to 
accomplish its ambitions. Linera is still in the early stage of materializing its 
concept. 

Quai 

Quai is a hybrid solution with both horizontal and vertical scaling 
elements. It is structured into three layers by default and achieves parallel 
processing with built-in sharding. In its own words, Quai is a network of 
modular blockchains. 

Quai contains 13 chains of three levels. Consensus is formed via Merged 
Mining (PoW 2.0) and the Hierarchal Longest Chain Rule (HLCR). Merged 
Mining means every miner in the network mines on three chains (one on 
each level). The HLCR is a modified version of the longest chain rule in 
ordinary blockchains. Quai is essentially Bitcoin with native layer 2s and 
layer 3s. Quai is unique as it stays loyal to Proof-of-Work while almost 
everybody else has switched to a variation of Proof-of-Stake. 

The Prime Chain is the base chain. It has an approximated throughput of 
one block every 15 minutes. The Prime Chain is for interactions that do 
not require speed but might require interaction from users across the 
entire network. As a reference, the Bitcoin network generates new blocks 
every 10 minutes. The Quai Prime Chain will have lower throughput than 
Bitcoin, assuming the block size is the same. 

Region Chains are easier to mine, with throughput at one block every 5 
minutes. The Region Chains are further divided into three Zone Chains 
each. Each Zone Chain is expected to have the highest throughput and 
produce a block every 10 seconds. Quai can also add more Region and 
Zone Chains on demand. 

Shardeum 

Shardeum is a horizontal solution that scales via sharding. 

Shardeum has yet to release details about its sharding technology. But on 
a high level, it is unique because it is dynamic. Nodes on the Shardeum 
network are not fixed to a particular shard. Instead, they are free to move 
around to satisfy increasing demand in a particular shard. 

Similar to Quai and Linera, Shardeum also claims to be linearly scalable, 
meaning the network TPS can be increased by adding more nodes.

Prime

Structure of Quai

Region

Zone

‣ Quai Network 
   Source: TokenInsight
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Shardeum’s dynamic sharding structure is complemented with a unique 
consensus mechanism that combines Proof-of-Quorum (PoQ) and Proof-
of-Stake. The combination allows the network to be secured via a trustless 
collection of votes and staking by validator nodes. 

In addition, consensus on the Shardeum network is reached on the 
transaction level rather than the block level. This allows a transaction that 
affects multiple shards to be processed simultaneously by these shards 
rather than consecutively as with block-level consensus. 

Sei 

Sei is a horizontal scaling solution that is designed for a particular purpose. 
Unlike general-purpose chains like Ethereum, Aptos, or Sui, Sei is for DeFi.  

Sei claims to be the first use case-specific blockchain as it attempts to 
build an on-chain orderbook, making it ideal for DeFi applications. 

It is built with the Cosmos SDK and leverages the IBC Protocol for inter-
chain interoperability in the Cosmos ecosystem. Similar to other Cosmos 
layer 1s, it also uses the Tendermint Core for reaching a consensus. 

Sei aims to develop several unique features, for example, a native order 
matching engine, i.e., a decentralized Nasdaq, and built-in frontrunning 
protection. Sei can aggregate every order together at the end of the block 
and execute all market orders at the same price to help prevent 
frontrunning. 

Sei plans to employ parallel processing to increase throughput. But it 
hasn’t released many details about how it would accomplish it. 

Sei has released plans to develop an optimistic layer 2 on Sei called Nitro 
that is Solana Sealevel-VM compatible, hoping to allow more Solana 
developers to more easily deploy on the Cosmos ecosystem. 

Canto 

Canto is an application-specific blockchain built for DeFi, which is almost 
the same as Sei.  

At launch, Canto provides Tendermint consensus secured by its validator 
nodes and an EVM execution layer via Cosmos SDK. Unlike other projects 
mentioned in this report, Canto does not seem to innovate on how 
blockchains are designed. Instead, its pursuit is more ideological. It 
attempts to provide DeFi primitives for free to support a movement called 
Free Public Infrastructure (FPI).

18
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These primitives include: 1) Canto DEX — a zero-fee DEX for liquidity 
providers; 2) Canto Lending Market (CLM) — a pooled lending Compound 
v2 fork, and 3) $NOTE — a fully collateralized unit of account token issued 
by the CLM which also serves the ecosystem as a USDC/USDT soft-
pegged stablecoin. 

Fuel 

Unlike previous projects, Fuel is a vertical scaling solution. 

Fuel v1 began as a layer 2. It was the first optimistic roll-up on Ethereum, 
deployed at the end of 2020. 

Now Fuel V2 is designed to be a modular execution layer to be deployed 
on top of Ethereum, Celestia, etc., and relies on the base layer for 
consensus and data availability. 

Fuel achieves parallel processing by using strict state access lists in the 
form of a UTXO model. This enables Fuel to use more threads and cores 
of a node’s CPU. Similar to Aptos, Fuel identifies dependencies between 
transactions before executing them, allowing independent transactions to 
be processed in parallel, increasing the network’s throughput. 

Sway is a domain-specific language (DSL) for the Fuel Virtual Machine 
(FuelVM), a blockchain-optimized VM designed for the Fuel blockchain. 
Sway is based on Rust and is created alongside the FuelVM.
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Summary Comparison 

The chart below compares key metrics of the projects discussed. 

‣ Comparison of Key Technology Metrics 
Source: TokenInsight

Project Type Consensus TPS Programming
Virtual 

Machine
Node Requirement

Aptos Monolithic DiemBFTv4 160,000 Move MoveVM

CPU: 8 cores 

RAM: 32GB 

Storage: 1TB

Sui Monolithic
Narwhal & 
Bullshark

120,000 SuiMove MoveVM

CPUs: 2 cores 

RAM: 8GB 

Storage: 50GB

Linera Monolithic n/a n/a n/a n/a n/a

Quai Monolithic PoW 2.0 7,500 n/a
EVM-

Compatible

CPU: 4 cores 

RAM: 16GB 

Storage: 100GB

Shardeum Monolithic PoQ + PoS n/a
Solidity & 

Vyper
EVM-

Compatible
n/a

Sei App Chain Tendermint 18,000 Cosmos SDK CosmWasm

CPU: 8 cores 

RAM: 32GB 

Storage: 1TB

Canto App Chain Tendermint n/a Cosmos SDK
EVM-

Compatible

CPU: 4 cores 

RAM: 16GB 

Storage: 100GB

Fuel Roll-up n/a n/a Sway FuelVM n/a
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Team 
In this section, we will introduce the teams behind the eight projects.  

Aptos, Sui, and Linera 

All founders of Aptos, Sui, and Linera are from the Novi project of 
Meta (Facebook).   

Novi is a digital wallet project developed with Move language. It was 
designed to support Meta's Diem stablecoin payment system. However, 
due to certain external pressure, the project was eventually shut down on 
Sept. 2022.   

According to public information, all founders of these three projects 
have participated in developing the wallet and the Move language 
within the Novi project. 

Aptos 

The team of Aptos, also known as Aptos Labs, has 67 employees as of 27 
Sept. 2022. Mo Shaikh (CEO of Aptos) and Avery Ching (CTO of Aptos) co-
founded Aptos together. They both worked on the Novi project (Meta) 
before.  

The members of Aptos Labs mainly consist of a group of engineers. The 
team has also acquired several former Solana staff, such as Austin Virts, 
former Head of Marketing at Solana. 

Detailed info about Aptos’s co-founders is shown below.  

Mohammad Shaikh    

CEO of Aptos 

• Former Strategic Division 
Lead at Novi 

• Founder & CEO of 
Meridio 

• Director of Strategy 
Department at ConsenSys

Avery Ching   

CTO of Aptos 

• Tech Lead/Principal Software 
Engineer at Novi 

• Principal Software Engineer at 
Facebook 

• Principal Software Engineer at 
Yahoo! 

• Diem (previously Libra) Maintainer
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Sui 

The team of the Sui project is MystenLabs. MystenLabs contains 76 
employees as of 27 Sept. 2022. MystenLabs is co-founded by Evan Cheng 
(CEO), Sam Blackshear (CTO), Adeniyi Abiodun (CPO), and George 
Danezis (Chief Scientist). They all worked as senior leaders in the Novi 
(Meta) project and participated in developing the Diem project and Move 
language. 

Detailed info about part of MystenLabs’s co-founders is shown below. 

Evan Cheng    

CEO of Sui 

• Director of R&D at Novi 
Financial 

• Director of Engineering at 
Facebook 

• Senior Manager at Apple

Sam Blackshear    

CTO of Sui 

• Principal Engineer at 
Novi Financial 

• Staff Engineer at 
Facebook

Linera 

Mathieu Baudet led the founding team of Linera. He served as the 
Research & Software Engineer at Facebook (Novi Project) before 
establishing Linera. The team of Linera comprises engineers and 
researchers who worked at Zcash and the Novi project. 

Sei, Shardeum, Quai Network, Canto 

Sei 

Jeffrey Feng and Jayendra Jog co-founded Sei. The core team behind Sei 
Network is Sei Labs. The Sei team comprises members with experience in 
tech and traditional companies, such as Robinhood, Databricks, Airbnb, 
Goldman Sachs, etc. 

Shardeum 

Nischal Shetty and Omar Syed co-founded Shardeum. Nischal Shetty is the 
founder of WazirX, the largest cryptocurrency exchange in India. On the 
other hand, Omar Syed is the founder of Shardus, a blockchain-based 
software company focused on sharding and scaling technology.  

The team of Shardeum primarily comprises software engineers who worked 
at WazirX and Shardus.
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Quai Network 

Quai Network was co-founded by Alan Orwick, Karl Kreder, and Sriram 
Vishwanath. The three of them all had work experiences at the University of 
Texas at Austin and Dominant Strategies corporation (a blockchain 
company developing PoW scaling solutions). Alan Orwick is the CEO of 
Dominant Strategies.  

Fuel 

The Fuel project was built by Fuel Labs. According to Fuel Labs's official 
Linkedin account, Fuel Labs was co-founded by John Adler and Nick 
Dodson with a team of 34 employees. John Adler is the co-founder of 
Celestia. Moreover, the two founders of Fuel both worked at ConsenSys 
previously. 

Canto 

The team behind Canto operates anonymously. They refer to themselves 
as a “loosely organized collective of chain-native builders,” also known as 
“Contributors.” The team oversees the Canto network's operations and 
runs Canto communities. 

Most of Canto’s team members are from other projects. Now, they banded 
together to work on Canto. For example, the core contributors are mostly 
from DeFi Pulse and Slingshot. Below is information about some of Canto's 
core contributors. 

‣ Core Contributors of Canto 
Source: Canto Official Twitter, TokenInsight

Twitter Career information

@scott_lew_is Co-founder of DeFi Pulse and Slingshot

@rxwald Previously worked at mkt, Slingshot, and DeFi Pulse

@RobinWhitney_ CMO of mkt, previously worked at Acala and Karura

@0xzak

CTO/Co-Founder of Slingshot, Co-Founder of 
Code4rena, Technical Advisor of DeFi Pulse, 
previously worked at Whiteblock, Enterprise 
Ethereum Alliance, and Google
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In this section, we will summarize the funding situations of the eight 
projects, which cover the total amount of raised money, investor 
information, funding date, etc.  

Sui, Aptos, Fuel, Shardeum, Quai Network, Linera, and Sei had all finished 
at least one round of funding. The minimum raised capital is $5,000,000. 
Among these projects, the project that raised the highest amount of 
money is Sui, with a total of $336,000,000. Canto had not conducted any 
round of funding as of 27 Sept. 2022. 

For investors, Andreessen Horowitz (a16z) was the most active investor 
participating in 5 rounds of funding across three projects, Aptos, Sui, and 
Linera. a16z is also the investor that led the most rounds of funding.  

Detailed funding information is shown below. 

‣ Funding Information 
 Source: News, Official Social Media Accounts of Projects, TokenInsight
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Project Date Title Money Raised Investor

Sui

2022-09-08 Series B Round $300,000,000
FTX Ventures, Binance Labs, Coinbase Ventures, 

Circle Ventures, a16z, Jump Crypto, Lightspeed 
Venture Partners and others

2021-12-06 Series A Round $36,000,000

Andreessen Horowitz (a16z), Redpoint, 
Lightspeed, Coinbase Ventures, Electric Capital, 

Standard Crypto, NFX, Slow Ventures, Scribble 
Ventures, Samsung NEXT, Lux Capital, and others

Aptos

2022-09-15 Ventre Round - Binance Labs

2022-07-25 Series A Round $150,000,000
FTX Ventures, Jump Crypto, a16z, Multicoin 

Capital, Circle Ventures, Griffin Gaming Partners, 
Paxos, Franklin Templeton, and others 

2022-03-15 Seed Round $200,000,000
Andreessen Horowitz (a16z), ParaFi Capital, 
Multicoin Capital, Three Arrows Capital, FTX 

Ventures, Coinbase Ventures, and others

Fuel
2022-09-07 Venture Round $80,000,000

Blockchain Capital, Stratos Technologies, 
Alameda Research, CoinFund, Bain Capital 

Crypto, TRGC, Maven 11 Capital, and others

2021-09-21 - $1,500,000 CoinFund, Fenbushi Capital and Origin Capital
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Project Date Title Money Raised Investor

Shardeum 2022-10-18 Seed Round $18,200,000

Jane Street, Struck Crypto, Spartan 
Group, Big Brain Holdings, DFG, 
Ghaf Capital Partners, Foresight 

Ventures, Coingecko Ventures, 
WeMade, ZebPay, JSquare, Nestcoin, 

Veris Ventures, Tupix Capital, 
Mapleblock Capital, and others

Quai Network
2022-05-06 Venture Round $2,000,000 Alumni Ventures

2022-03-24 Seed Round $8,000,000 Polychain Capital

Linera 2022-06-28 Seed Round $6,000,000
Andreessen Horowitz (a16z), with 

participation from Cygni Capital, 
Kima Ventures and Tribe Capital

Sei 2022-08-30 Seed Round $5,000,000

Multicoin Capital, Coinbase 
Ventures, Delphi Digital, Hudson 

River Trading, GSR, Hypersphere, 
Flow Traders, Kronos Research and 

the founders of Anchorage, Frax, and 
others

Canto N/A N/A N/A N/A

‣ Funding Information (Continued) 
 Source: News, Official Social Medium Accounts of Projects, TokenInsight
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Token Economics 
In this section, we will split the Token Economics of the eight projects into 
two parts: Token Utility and Token Economy, separately introduced. 

Token Utility 

Projects that already disclosed the token utility information include Aptos, 
Sui, Sei, Shardeum, Quai Network, and Canto. Compared with these six 
projects, Linera and Fuel Network are still in the early stage of 
development, with no token-related information disclosed. 

The token utilities of Aptos, Sui, Sei, Shardeum, and Canto include the two 
basic token utilities in public chain projects: the gas fee payment function 
and the staking function. While Quai Network is based on PoW consensus, 
its token can be used as mining rewards. Moreover, besides the two basic 
token utilities, Aptos, Sui, and Sei tokens also have a governance function. 
The token holders have the governance voting right.  

Among all projects, Sui is the only project that has released a 
completed token economic model and gas fee mechanism.  

The total supply of $SUI is 10,000,000,000. Compared with early public 
chain projects, Sui's token economic model's key feature lies in separating 
gas fees into execution fees and storage fees and paid separately. 

Execution fees are charged for all operations on the Sui network. The main 
feature of Sui's execution fee pricing mechanism is its validator 
incentivization function. It incentivizes validators to process transactions 
promptly with a gas price close to the reference price.  

The storage fees on Sui are charged for on-chain data storage. The price of 
the storage fee will be set through governance proposals and based on the 
cost of data storage. Charged storage fees will be deposited into a storage 
fund and used to compensate future validators' storage costs.

26
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Token Economy 

Among the eight projects, Shardeum, Quai Network, Canto, and Aptos, 
have released information about the token economy. Shardeum has 
released the token max supply information, the token allocation 
information, and the corresponding vesting plan on its whitepaper. Quai 
Network disclosed its token distribution plan. 

Canto and Aptos are the only two projects that already have issued 
their native token. Compared with other projects, their disclosed token 
information is relatively complete. Aptos disclosed its detailed token 
vesting plan when $APT was officially issued. Canto introduced the token 
inflation mechanism in its whitepaper. 

Detailed information about Shardeum, Quai Network, Canto, and Aptos's 
token economy is shown below. 

Shardeum 

The max supply of $SHM is 508,000,000. The token distribution of $SHM 
shows that the proportion of the Node Mining allocated for the largest with 
51%. In addition, 21% of $SHM tokens are allocated to the Team and 
Foundation. The unlock time of $SHM in each category is no more than 
three months after TGE.  

The detailed $SHM distribution plan and vesting plan are shown below. 

‣ $SHM Distribution Plan 
 Source: Shardeum, TokenInsight
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5%
11%

15%

18%51% Node Mining
Sale
Team
Foundation
Ecosystem

‣ $SHM Vesting Plan 
 Source: Shardeum, TokenInsight

Category Vesting Plan

Node Mining NA

Sale 3 month cliff then 2 years linear vesting

Team 3 month cliff then 2 years linear vesting

Foundation unlocked at Token Generation Event (TGE)

Ecosystem unlocked at TGE
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Quai Network 

The token distribution of $QUAI shows that the proportion of the 
Adoption Incentives allocated for the largest with 25%. Over 40% of 
$QUAI tokens are allocated to the Team and early stakeholders. Details of 
the $QUAI allocation plan are shown below.  

‣ $QUAI Distribution Plan 
 Source: Quai Network, TokenInsight

0.5%

2%

3%

4%

5%

5%

5.5%

15%

15%
20%

25%

Adoption Incentives Mining Foundation
Strategic Partners Infrastructure Partners Founders
Bounties Contributors Community
Exchange Liquidity Testnet Incentives

Canto 

The initial total supply of $CANTO is 1,000,000,000, of which the initial 
circulating supply is 150,000,000. 

Inflation 

According to Canto's disclosure, the inflation of $CANTO will constantly 
decrease over time. All $CANTO tokens from inflation will be distributed 
proportionally to stakers. 

Early Canto contributors stated the proposal about inflation. The detailed 
proposal is shown below. 

• Inflation of $CANTO will be structured in 30-day periods.  

• For the first 30-day period, there will be around 16,000,000 $CANTO 
tokens minted at a 19.84% APR.  

• For the following periods, emissions will decrease by 35% during each 
period until they tend to zero.
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‣ $CANTO Inflation Schedule 
 Source: Canto, TokenInsight

80% of $CANTO’s initial circulating supply is allocated to liquidity mining 
rewards. Details of $CANTO distribution and vesting plans are shown 
below. 

‣ $CANTO Distribution Plan 
 Source: Canto, TokenInsight

0

4500000

9000000

13500000

18000000

990M

1,010M

1,030M

1,050M

0 3 6 9 12 15 18 21 24

Total�Supply 30-day�Period�Reward

2%

5%

13%

35%
45% Long-term Liquidity Mining

Medium-term Liquidity Mining
Initial Contributors
Future Grants
Settlers of Canto

‣ $CANTO Vesting Plan 
 Source: Canto, TokenInsight

Category Vesting Plan

Long-term Liquidity Mining
Distributed after the medium-term liquidity 
mining

Medium-term Liquidity Mining1 Distributed over 6 months

Initial Contributors NA

Future Grants NA

Sattlers of Canto2 NA

1. The first epoch will start at launch and will distribute 5.83% of the token supply. 
2. In total, 9364 Settlers were eligible to receive $Canto. 
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Aptos 

The initial total supply of Aptos tokens ($APT) at mainnet was 1 billion. 
$APT will have 8 digits of precision as part of the fraction where the 
minimal unit is called an Octa. 

The detailed $APT distribution plan and vesting plan are shown below. 

‣ $APT Distribution Plan 
 Source: Aptos, TokenInsight

13.48%
16.50%

19.00%51.02%

Community Core Contributors
Foundation Investors

$APT Vesting Plan 

For the Community and Foundation part: 

• 125,000,000 $APT available initially to support ecosystem projects, 
grants, and other community growth initiatives now and in the future for 
the Community category. 

• 5,000,000 $APT available initially to support the Aptos Foundation 
initiatives for the Foundation category. 

• 1/120 of the remaining tokens for the community and the Foundation 
are anticipated to unlock each month for the next 10 years. 

For the Core Contributors and Investors part: 

• No $APT is available for the first 12 months. 

• 3/48ths of such tokens unlock on the 13th month after the mainnet 
launch and each month thereafter up to and including the 18th month. 

• 1/48th of the tokens unlock each month thereafter beginning on the 
19th month after the mainnet launch so that all such tokens are 
unlocked on the fourth anniversary of the mainnet launch. 

• These tokens are all staked while Staking rewards are split between 
validator operators and stakers and are not subject to restrictions on 
distribution.
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Development Progress 
In this section, we will introduce the overall development progress of the 
eight projects and make a comparison.  

Among the eight projects, Canto and Aptos are the only two projects 
that officially launched the mainnet. Linera is the newest project,s which 
only has published a project introduction article on its official Medium.  

All the remaining projects had published the whitepaper (or docs). Sei, 
Fuel, and Quai Network are in the testnet testing stage. Sui and Shardeum 
have launched the Devnet and are preparing for the testnet launch.  

From the below diagram, you can see the comparison of all projects' 
overall development progress. 

‣ Comparison of Development Progress 
Source: Projects’ Official Documents & Social Media Accounts, TokenInsight
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Canto Sei Sui Aptos
Linera Fuel Shardeum Quai

Project 
Launched

Whitepaper 
Published

Devnet 
Launched

Testnet 
Launched

Mainnet 
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Ecosystem 
In the last section, we'll take a brief tour of the ecosystem of these smart 
contract platforms. The main focus is on Aptos, Sui, and Canto, while the 
ecosystem on other platforms has yet to take shape. 

Aptos 
Since Aptos launched its Incentivized Testnet in May, several Aptos-native 
DeFi, NFT, infrastructure, and other categories of projects have sprung up. 
Such as DEX Pontem Liquidswap, Lending protocol Aptin Finance, Index 
Management protocol Mira Finance, and NFT Marketplace Souffl3, etc. We 
have also seen some mature projects migrating from other ecosystems, 
including 1KX Protocol, originally built on zkSync, OmniBTC, originally built 
on Ethereum, and Galaxy Blitz, originally built on BNB Chain. 

‣ Aptos Ecosystem Landscape 
Source: Twitter@Aptos_insiders, TokenInsight
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The content below is based on the already launched Devnet. 

Wallets 

Currently, four browser extension wallets support Aptos. According to the 
data recorded by Google, these wallets are listed in order of user number 
as Martian Aptos Wallet (100,000+), Petra Aptos Wallet (30,000+), Fewcha 
Aptos Wallet (20,000+), Pontem Aptos Wallet (20,000+). 

‣ Aptos Wallets 
Source: Google Chrome Extension
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The test token used to test Aptos Devnet can be collected directly through 
wallets. Take the Martian Aptos Wallet, for example. Users can click the 
Airdrop button in the wallet to get 0.005 test token $APT.  

DeFi 

Pontem Liquidswap is a DEX in the Aptos ecosystem. The Pontem team 
powers the DApp and currently only supports the use of the Pontem Aptos 
wallet. It currently supports $APT, $BTC, $USDT, and $USDC. Test tokens 
other than $APT can be claimed in the DApp. 

Aptin Finance is a lending protocol. The DApp supports both Martian 
Aptos Wallet and Pontem Wallet. Users can make deposits and borrow on 
the Devnet now. In addition, Aptin supports $ETH and $SOL, which can be 
claimed directly in the DApp. 

NFT 

Aptos Name Service is a domain name service in the Aptos ecosystem. 
Just like Ethereum Name Service, users can mint and trade unique domain 
name NFTs through it. 
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BlueMove is an NFT marketplace targeting both Aptos and Sui at the same 
time. In addition to NFT pending orders and order taking, BlueMove has 
also developed a Launchpad function. Users can already experience direct 
participation in NFT primary market investments in the NFT Marketplace on 
Devnet. 

‣ BlueMove Launchpad 
Source: BlueMove

Sui 
Sui's Testnet launched a little later than Aptos, in August of 2022. It is 
evident that Sui’s ecosystem is not as rich as Aptos’. But we have also found 
Sui-native projects such as the DEXs Suiswap and MovEX, the Lending 
Protocol Leizd, the NFT Marketplace STARSPACE, etc. It’s also worth noting 
that many applications have been planned to be deployed to Aptos and 
Sui. For example, the DEX aggregator KX.finance, the cross-chain 
interoperability protocol OmniBTC, the NFT marketplace BlueMove, etc. 
This should be mainly attributed to the programming languages used on 
Aptos and Sui are Move-like.
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DeFi NFT Infrastructure Social
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Wallets 

Sui Wallet is the most used browser extension wallet for Sui Network. The 
test tokens used to experience the Testnet cannot be collected directly 
from the wallet. Instead, users need to go to [devnet-faucet] channel in Sui 
Network's official Discord and enter the Sui wallet address according to the 
instructions. 

In addition to the primary wallet functions, Ethos Wallet has developed a 
data dashboard and a discover feature. This will help users to have a 
clearer view of their account balance and to see what's new and exciting 
on Sui Network. 

DeFi 

MovEX just launched its beta version on Testnet. Currently, the Dapp has 
developed the function of token swap and liquidity pool, supporting only 
$DAI and $USDT. Tokens for testing can be claimed on the DApp.

‣ Sui Discord Faucet 
Source: Official Discord of Sui

Sui Mainnet is not available yet. The content below is based on the already 
launched Testnet. 

‣ Sui Ecosystem Landscape 
Source: Twitter@SuiEcosystem, TokenInsight
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NFT 

2048 is a replica of the original puzzle game on Sui, first published in 2014. 
It adds some blockchain elements to the original, such as players can mint 
an NFT representing the best score after the game’s over. 

Goblin Sui Warriors is a D&D-like game. Players can now mint warrior NFTs 
and weapon NFTs on Testnet. Other functions are still under development. 
It is worth mentioning that the development team is probably crypto native 
because of the name of the first boss is’BulldoKwon’. 

Keepsake is an NFT marketplace that can currently be tested on Testnet. 
Keepsake has a very high completion level compared to other Sui Network 
projects. Users can already have the full experience, including creating 
NFTs, listing and purchasing NFTs, and NFT auctions. 

Canto 
The mainnet of Canto was officially launched in September. There are not 
many protocols in the ecosystem. The likely reason is that the Canto team 
has built the Canto Terminal. It contains many features, including Cross-
chain Bridge, Token Format Conversion, Staking, L1 underlying DEX, 
Lending, and Governance. It is worth mentioning that the data is 
interoperable between the different features of Canto Terminal, so the 
liquidity provided by the user on Canto DEX can be used directly as 
collateral for Lending. 

‣ Available Collateral on Canto Lending 
Source: Canto Lending
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‣ Canto Ecosystem 
Landscape 
Source: Canto
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Closing Thoughts 
Layer 1 blockchains are the Holy Grail of crypto. Countless challengers 
aspire to become the one and only decentralized world computer. But the 
future looks destined to be multi-chain. And every single chain may consist 
of different sovereign functionalities. Eventual winners will be hybrids of 
both horizontal and vertical scaling solutions. 

It is impossible to predict whether an emerging layer 1 blockchain will 
become Ethereum or EOS. It comes to actual usage and adoption. No 
matter how great the base layer is, what differentiates are the end-user-
facing applications and products. Fostering a vibrant developer community 
and allowing them to build as quickly as possible is the gateway to 
success. We will closely monitor the progress and provide updates 
regularly. Please follow our Twitter and download the TokenInsight APP for 
the latest information. 

Lastly, a word of caution. Many new solutions discussed in this report have 
attracted significant funding from VCs. However, VC funding seems to be a 
curse rather than a blessing for an ordinary crypto investor. VC-funded 
projects usually underperform projects bootstrapped from community 
support. EOS received heavy VC support, while Ethereum was built with 
money raised from the public. Polkadot was better funded than Cosmos 
but delivered less. When betting on the next Ethereum, avoiding projects 
endorsed by well-known VCs may be wiser.
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