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Figment is one of the world’s leading providers of blockchain infrastructure, 
active on more than 60+ networks. We are deeply involved with most major 
Proof of Stake protocols, and we dedicate our time to figuring out how 
things work.
This report highlights some of our work, as well as the unique perspective 
that comes from our research team’s ability to compare and contrast  
a complicated and fascinating environment.
Proof of Stake has taken over the blockchain world, and will only continue 
to grow with the upcoming Ethereum merge. Read on to learn about the 
biggest trends, important upcoming changes, and what’s coming next.

Foreword
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Q2 Ethereum  
Report
By Nathan Workman
Senior Protocol Specialist

Summary
 � Network revenue decreased 51% from Q1 2022 ($2.48B USD to $1.28B USD), much of this due to 
the continued decline in the price of Ether over the period. Approximately 85% of transaction fees 
were burned and removed from the circulating supply.

 � Average network transaction fees dropped 53% from Q1 2022 ($23.47 USD to $12.47 USD). 

 � Transactional volume was down 6% from Q1 2022, and average daily active addresses decreased 
27% in Q2 2022 (595,473 addresses to 468,337 addresses). While most networks experienced 
reduced transactional volume last quarter (Bitcoin’s decreased 8%), the drop in average daily active 
addresses on Ethereum is significantly greater than most leading networks over the quarter (in fact, 
Bitcoin’s increased by 1%).

 � While gas fees were consistently low over Q2 2022, a few events generated extreme spikes in fees, 
especially in early May. Circulating supply increased slightly, just 1% over Q2 2022 (118,146,202 
ETH to 118,856,190 ETH). Post-Merge, circulating supply will likely be deflationary.

 � Despite significant and continued market volatility, the total amount staked increased 18%  
in Q2 2022 (10,987,218 ETH to 12,984,421 ETH), equating to 11% of circulating supply. 
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Insights
Average validator daily earnings decreased 
over Q2 2022, primarily for the same reasons 
earnings decreased over the first quarter.
Transactional volume steadily decreased and the number of 
validators that compete for protocol staking rewards steadily 
increased (343,142 to 405,580). 

Also, like last quarter, the number of validators added to the 
active set increased in Q2 2022 to the requisite threshold where 
the protocol parameters trigger an increase in the number of 
validators that can be added to the active set each epoch. On 
May 27, the protocol welcomed the 393,216th validator to the 
active set and increased the activation cap to 6 per epoch (or 
1,350 per day). The activation cap will increase to 7 per epoch  
(or 1,575 per day) when the 458,752nd validator joins the active 
set, likely in July 2022.

On average, transactional fees over Q2 2022 were less than 
half of what they were in the previous quarter (specifically, 
53.15% less). However, there were a few notable exceptions 
to this trend. On May 1, the launch of Otherdeed (an NFT 
collection for virtual property in the Otherside Metaverse by 
Yuga Labs) triggered an extended surge in gas fees during the 
minting process, culminating in average fees eclipsing $200 
per transaction over an entire day, an all-time high. Including 
these outliers, the average transactional fee was $15.15 in 
April, $15.67 in May, and $6.58 in June. As in the prior quarter, 
no changes were made to modify the parameters of EIP-1559, 
and as a result, roughly 85% of these fees were burned.

Source: https://beaconcha.in and https://beaconscan.com.

Source: https://beaconcha.in and https://beaconscan.com.

Source: https://beaconcha.in and https://beaconscan.com.

Over Q2 2022, Figment’s validators earned 2.5% higher 
than the average validator on the protocol.

Average Validator on NetworkAverage Figment Validator
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While the beginning of Q2 2022 saw new  
validators being funded and activated at  
the maximum rate permitted by the protocol 
parameters, the rate steadily declined  
over the quarter.
This doesn’t indicate that demand to spin up new validators on 
Ethereum is somehow critically waning—in fact, the current 
rate of growth of the active set of validators is higher than 
the rate observed throughout most of 2021 and the first two 
months of 2022. The month-to-month data is as follows:

Month Average Validators 
Added Per Day

Percentage of Maximum 
Validators That Could 

Be Activated

April 1,087.63 Validators 93.56%

May 893.35 Validators 66.17%

June 447.67 Validators 33.16%

This performance gap was observed to be greater when the 
activation rate of new validators in the active set was ele-
vated, which is expected given the significant learning curve 
for inexperienced validator operators on such a complex 
protocol as Ethereum:

Month Ecosystem Unique Solution Status

April 0.122948 ETH 0.129676 ETH 5.473% Higher

May 0.121714 ETH 0.123581 ETH 1.534% Higher

June 0.118458 ETH 0.119043 ETH 0.494% Higher

Token Holders Staked at a Slower Rate Over the Quarter, 
Which Was Partially Responsible for Reducing and Largely 
Eliminating the Validator Activation Backlog, or “Queue.”

Source: https://beaconcha.in and https://beaconscan.com.

Source: https://beaconcha.in and https://beaconscan.com.
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Ethereum Validator Activation Backlog - Q2 2022However, unlike the lengthy, 1-2 week validator activation 
backlogs that were commonplace last quarter, the current 
rate of new validator provisioning isn’t continuously overload-
ing the activation queue with greater numbers than can be 
processed each day (mostly thanks to the recent activation 
cap increases, as previously discussed). 

Though the validator activation backlog is still a factor that 
can delay a new validator from being added to the active set 
and earning protocol staking rewards, throughout Q2 2022, it 
was observed that the protocol was able to process validators 
waiting in the activation queue in less than 24 hours 59.34% 
of the time and between 24-48 hours 20.88% of the time. 
The longest time a validator spent in the activation queue 
was approximately 102 hours. Certainly, lengthy validator 
activation backlogs could return after the Merge if there is 
a sustained surge in demand for provisioning new validators. 
Still, queues as long as those experienced in March 2022 are 
unlikely to return soon, especially before the Merge.  

3/31/2022 4/30/2022 5/31/2022 6/30/2022
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Crypto holders have an array of strategies 
they can utilize to generate rewards, ranging 
from the traditional (e.g., lending/liquidity 
provisioning) to the crypto native (e.g., DOT 
parachain auctions). 
The most common of these strategies include Protocol  
Staking and the following three investment strategies: Buy-
and-Hold, Lending, and Liquidity Provisioning. Of these 
options, we believe protocol staking offers the safest oppor-
tunity to earn rewards and should be seriously considered as 
a key part of every crypto holder’s strategy.

token holders can often earn 5-20% annual rewards 
or more on staked tokens, depending on the network. 
Downsides include the “locking” of tokens for a period 
of time and the potential for asset loss due to “slash-
ing”. We’ll get into more detail about protocol staking 
benefits and risks later in this article.

 � Lending: As in other financial markets, holders have the 
opportunity to lend their tokens to others in exchange 
for fees or rewards. Depending on the platform, lending 
rewards can look very attractive - often reaching 12% 
or more. However, as we have seen in the markets 
recently, these rewards come with significant risk. On a 
platform level, lending is controlled by “smart contract” 
software, which if incorrectly written or deployed can 
result in loss or theft of funds. And of course lending 
carries significant counterparty risk, such as when 
the counterparty over-leverages their position and is 
unable to return the loaned tokens.

 � Liquidity Provisioning: To facilitate efficient, auto-
mated crypto trading, platforms require liquidity that 
is provided by holders willing to deposit their tokens 
in smart contracts in exchange for fees or rewards. 
Rewards are very dynamic but can often be very high - 
up to 100% - as platforms look to incentivize trading. 
Contributed tokens are locked into smart contracts 
(similar to lending), and as such are subject to the 
same technology risks that could lead to loss or theft. 
In addition, holders providing liquidity are subject to 
“impermanent loss”, which occurs when the price of 
a contributed token falls below the price at which it 
was contributed.

Protocol Staking -  
The Optimal Rewards 
Generating Opportunity

Let’s take a brief look at these four  
popular crypto strategies.

 � Buy-and-Hold (or HODL): Holders take a long position 
in a token and bet on price appreciation over time. The 
core benefit to this approach is maximum liquidity - 
you can choose to trade your crypto at any moment. 
The greatest downside is missing out on other rewards 
generating opportunities.

 � Protocol Staking: Proof-of-Stake (PoS) networks are 
rapidly becoming the dominant form of blockchains 
in use today. Compared to traditional Proof-of-Work 
(PoW) networks such as Bitcoin, PoS networks use 
significantly less energy and computational power to 
secure the network, while offering holders the ability 
to participate in governance. In exchange for securing 
and governing the network, protocol staking offers 
“rewards”, or income, for token holders who stake their 
assets. The core benefit to protocol staking is that 

By Nikhil Thakur
Head of Finance
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Buy-and-Hold Protocol Staking Lending Liquidity  
Provisioning

Potential Rewards 0% to negative 
(due to inflation)

Typically 5%- 20% 
(depending on network) Typically 4%-12% Typically 10%-50%

Rewards Certainty N/A High Low Low

Liquidity High Moderate (depending 
on network) Low Low

Governance  
Participation N/A Yes No No

Retain Custody Yes Yes No No

Smart Contract Risk N/A Low Moderate Moderate

Other Risks N/A Slashing Counterparty Impermanent Loss

Ease of Execution Easy
 Easy to Moderate  

(depending on network 
& custodial solution)

Moderate Easy

Ease of Tracking 
/ Reporting Easy Easy Easy Moderate

Protocol staking is the safest way to optimize rewards
As we can see, protocol staking offers unique benefits when compared to the alter-
natives. Holders have the opportunity to significantly boost rewards with minimal risk.  
Let’s take a more detailed look at the benefits and risks associated with protocol staking:

Benefits
 � Rewards certainty: While not guaran-
teed, protocol staking rewards tend to 
be stable over the short and medium 
term. Rewards compress as networks 
mature and adoption increases over 
the long term.  

 � Market independence: Protocol stak-
ing rewards are earned and distribut-
ed completely independently of token 
price fluctuations.

 � Custody: Token holders always main-
tain full custody of their tokens.

 � Custody and counterparty risk:  
Protocol staking does not require 
token holders to share private keys 

or in any way compromise owner-
ship of their asset. As a result, staked 
assets are not subject to any coun-
terparty risk. 

 � Security: The risk of smart contract 
exploits or hacks is lower for protocol 
staking compared to other applica-
tions as it is tied to the underlying 
network’s security model.

 � Capital efficiency via liquid staking: 
Liquid staking protocols allow token 
holders to receive rewards from their 
staked digital assets while ensuring 
that their digital assets are freely 
tradeable and usable in other DeFi 

applications. However, liquid staking 
requires token holders to forgo own-
ership of their original asset in return 
for this flexibility.

 � Participation and governance: By pro-
tocol staking, token holders enhance 
the operation, security, scalability, and 
decentralization of the protocol which 
drives adoption over the long term.

 � Tax treatment: While tax treatment 
of protocol staking rewards has not 
been clarified in the US, based on the 
IRS classification of virtual currency 
as property, a case can be made for 
protocol staking rewards to be not 
taxable when earned but only when 
disposed (similar to property). 



10  | Figment Insider July 2022

Stake & Build Web3

Risks
 � Asset Loss / Slashing: A slashing is an event where a token holder forfeits a 
defined proportion of staked tokens due to either malfeasance or negligence 
on part of the protocol staking infrastructure provider. Most PoS networks have 
a combination of slashing parameters with varying degrees of severity. It is 
essential for token holders to use a provider with sound operational procedures 
and safeguards to prevent slashing of their assets while protocol staking.

 � Illiquidity During Unbonding: Unstaking from PoS network usually involves a 
predetermined lockup period (‘unbonding’). During this period, which ranges 
from hours to days depending on the network, token holders are unable to sell 
or transfer tokens. 

Participating in Protocol Staking
To participate in protocol staking, token holders can of course choose to build and 
run their own validators. However, this is an expensive and complex endeavor, and for 
this reason most holders who stake choose to leverage a 3rd party protocol staking 
provider like Figment.

Conclusion
Unlike the volatile investment strategies identified above - Lending, Buy-and-Hold, and 
Liquidity Provisioning - Protocol Staking is the superior way for native token holders 
to use their tokens to earn more.

10  | Figment Insider July 2022
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The State of 
Liquid Staking

Liquid staking protocols have  
experienced massive growth in  
Total Value Locked this year. 
As its dominance grows, it is important to understand the 
potential impact liquid staking protocols can have on protocol 
security and institutional adoption of digital assets.

Proof of Stake assets have become a dominant asset class in 
the digital economy. This is partly due to the rewards insti-
tutions and individuals can earn through protocol staking. 
That said, there are risks associated with protocol staking 
assets, particularly unbonding periods, which limits a user’s 
ability to transfer, trade, or use the asset as collateral to 
participate in DeFi. 

Liquid staking solves this problem by giving institutions and 
individuals the ability to stake assets, and in turn, receive a 
liquid representation of that asset in return that they can 
freely transfer, trade, or use in DeFi. 

Where We Are Now 
Adoption of liquid staking protocols on Ethereum grew rapidly 
in Q2 2022. With Lido taking the lion’s share, the amount of 
ETH staked through liquid staking protocols grew by over 25% 
in Q2. Currently, liquid staked ETH represents over 33% of all 
staked ETH, which has resulted in over $5B worth of unlocked 
liquidity for ETH stakers. Benefits of liquid staking include:

 � Capital Efficiency

 � Increased Liquidity

 � Increased Accessibility to Protocol Staking Rewards

 � Eliminates Minimum Protocol Staking Requirements

By Clayton Menzel,  
Director of Protocol Strategy 

Source: https://dune.com/eliasimos

The growth of liquid staking has proven its value proposition 
of unlocking liquidity as attractive to holders, but it does not 
come without its own set of risks. These risks include:

 � Smart Contract Vulnerabilities

 � Poor Key Management

 � DAO Takeover

 � Lack of Liquidity

Eth2 Liquid Staking Balances (time series)

https://lido.fi/
https://dune.com/eliasimos
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Lack of liquidity and the ultimate “depegging” of Lido’s stETH 
to ETH resulted in impermanent loss for all stETH holders in 
mid-June dropping to its lowest level of 0.93 to the value of 
ETH. The depegging was likely triggered by the much larger 
collapse of Terra’s Luna and UST, and the price has recovered 
recently and is currently at 0.97 to the value of ETH. 

Regardless, and especially considering the amount of chaos 
we have experienced in the market recently, liquid staking 
protocols currently on the market have proven to be a much 
more resilient and a safer source of rewards in comparison 
to CeFi alternatives. 

A more secure and liquid ecosystem
Protocols become more secure when more assets are staked. 
There are plenty of debates taking place around how the 
growth of liquid staking will lead to security and centraliza-
tion risks on Ethereum, but many of these arguments fail to 
address the security value liquid staking brings to Ethereum. 
Without protocol staking derivatives, we would see much less 
Ethereum staked (resulting in a less secure Ethereum) and 
much more staked on centralized exchanges. 

Liquid staking lowers the barrier to entry and can lead to the 
majority of Ethereum being staked as there is no additional 
cost to staking Ethereum. This could theoretically lead to 
staked ETH becoming the foundational asset of DeFi on 
Ethereum instead of ETH. 

Having multiple liquid staking pools per protocol can also solve 
some of the problems associated with the centralization of 
stake. That said, we must solve the issues of lack of liquidity 
and fragmented liquidity across liquid staking pools to see 
a healthy and composable relationship between protocol 
security, protocol staking, and the DeFi ecosystems built on 
top of protocols. 

Source: https://dune.com/dataalways/stETH-De-Peg

Increasing institutional adoption of 
decentralized solutions
One issue with current decentralized liquid staking protocols 
is that they do not currently cater to the needs of institutions. 
This has resulted in stake becoming concentrated in central-
ized liquid staking solutions. 

In Q2, Alluvial, in partnership with Figment and Coinbase 
Cloud, announced their non-custodial liquid staking solution 
catered specifically to institutions. Alluvial will launch with 
KYC/AML, enterprise-grade security, and robust monitoring 
and reporting, which will give institutions a safe, reliable, and 
more decentralized liquid staking platform.

30-Day stETH Price (minute res.)

https://dune.com/dataalways/stETH-De-Peg
https://alluvial.finance/introducing-alluvial/
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What’s to come
It’s safe to assume that liquid staking will  
proliferate through the entire PoS ecosystem 
in 2022, and there are already plenty of  
teams building liquid staking solutions  
on other protocols. 

Liquid 
Staking Protocols Ecosystem Unique Solution Status Total 

Value Locked

Acala Polkadot
Offering higher rewards than traditional 
DOT protocol staking through a 
set of whitelisted validators.

Live since May 2022 ~$46M

Marinade Solana Algorithic SOL protocol staking strategy 
that ensures Solana stays decentralized.

Live since 
August 2021 ~$257M

Benqi Avalanche
Allows AVAX holders to stake and  
bypass unbonding periods without having 
to migrate AVAX to the P-Chain.

Live since Feb 2022 ~$62M

Stader Polygon Automatically restakes rewards 
with in-app DeFi opportunities. Live since May 2022  ~$2M

Metapool Near Ability to stake on Near or Near 
Aurora via Metamask.

Live since 
March 2022 ~$31M

Quicksilver Cosmos Liquid staking zone for Cosmos chains 
that allows users to retain voting rights.

Launching in 
Q3 2022 N/A

As the space matures, it is important to have multiple and 
easily accessible entry points for new users, whether they 
are individuals or institutions. Because of its accessibility 
and core value proposition, liquid staking is one of the best 
options for increasing the amount of assets staked, and in 
turn, increase protocol security rather than decrease it.

The liquid staking market is still in its early stages and most 
liquid staking protocols are less than a year old. That said, 
it seems clear that liquid staking is here to stay, and staked 
assets will likely be the foundation of the next generation of 
financial products built on Web3 protocols.
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Protocol 
Staking Risks 
and Coverage
By Josh Faier
Protocol Staking Product Manager

Like most things “blockchain”,  
protocol-by-protocol nuances make  
a global understanding nearly impossible. 
Protocol staking-type risks like Slashing, Downtime, and 
Missed Rewards are no different, with each protocol having 
its own parameters and penalties.

A lack of clarity and inconsistent information often results in 
a potential delegator concerned they could lose the entirety 
of their funds should they choose to stake. Thankfully, this 
is hardly ever the case. Most Proof of Stake (PoS) protocols 
either have no slashing or a fixed percentage penalty. For 
certain exceptional protocols such as Ethereum and Polkadot, 
there is an added layer of complexity regarding penalties, 
known as “correlated slashing”. 

Put simply, correlated slashing means the penalties each 
validator incurs will increase as the proportion of total val-
idators affected rises. As the PoS incumbent and with the 
added awareness due to the upcoming merge, we will delve 
into Ethereum’s current slashing and downtime penalties  
as an example.

Ethereum downtime penalties
Downtime or “inactivity” on Ethereum occurs when a validator 
misses an attestation. Downtime penalties for this protocol 
are minimal, with approximately 0.00017ETH penalized per 
hour of downtime or 0.00405ETH per 24 hours per validator. 
At Ethereum’s current price of $1,145 USD, this translates to 
$0.19 and $4.64, respectively.

Downtime penalties scale linearly up until 1/3 or more of all 
validators are down simultaneously, in which case a state of 
“Inactivity Leak” would occur. For validators that are down and 
part of an Inactivity Leak, downtime penalties will continue 
to increase for each epoch the validator is down. 

As a numerical example to demonstrate the financial impact 
of inactivity leak, a validator being down for one hour would 
result in a penalty of approximately 0.00003ETH versus 
0.01616ETH if down for 24 hours. In dollar terms, $0.03 and 
$18.50 respectively. 

What’s important to highlight is that having 1/3  of all vali-
dators are down simultaneously is an extremely unlikely sce-
nario. With the cost of a single ETH validator being 32ETH (or 
$36,640), even in a drastic and unlikely scenario of 1/3 of all 
validators being down, downtime penalties are not very material. 
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Ethereum slashing penalties
On the Ethereum protocol, “slashing” carries a more specific 
meaning than penalties. A slashing event would occur should 
two instances of a validator run concurrently and sign two 
different blocks or attestations for the same slot. 

Regardless of the cause of a slashable offense, the penalty 
would be the same:

 � The validator is removed from the validator set and 
penalized 0.5 ETH

 � The validator waits for 8,192 epochs to be ejected while 
paying penalties totaling (approximately) 0.15 ETH. 

 � An additional penalty is levied where the proportion 
of the validator’s balance taken is in proportion to the 
percentage of validators that have been slashed. The 
proportion is two times the percentage of validators 
that have been slashed. 

As a numerical example, should 5% of validators get 
slashed, a single slashed validator will have 10% of their 
balance (~3.2ETH), plus 0.5ETH, plus 0.15ETH taken from 
the staked amount.

Although this may seem daunting, slashing events tend to 
not be at scale and generally only affect a very small subset 
of validators. As a point of reference, in Q2 2022, there were 
a total of eight slashing events that impacted only one vali-
dator in each occurrence. A large slashing event that spans 
a significant portion of the protocol would more likely be 
caused by large-scale intentional and coordinated attack, 
which is improbable.

So now what?
It’s important to know the slashing history and to understand 
the infrastructure strategy and safeguards in place with the 
provider you plan to delegate to. Again, the example above is 
for a protocol that has some of the largest slashing penalties 
due to its correlated slashing mechanism. However, as many 
PoS protocols do have some kind of Slashing or Downtime 
penalty, it’s important to know the slashing history and to 
understand the infrastructure strategy and safeguards in 
place at the protocol staking Infrastructure provider you plan 
to delegate to. 

At Figment we always opt for “security over liveness”. This 
approach to managing validators opts for reducing the likeli-
hood of a slashing event to near zero at the expense of longer 
downtime. As can be seen in the Ethereum risk quantification 
above and consistent with other PoS protocols, having down-
time is far less significant than the impact of a slashing event.

This approach, coupled with a robust infrastructure strategy, 
has resulted in a perfect never-been-slashed record across 
50+ PoS protocols over the span of the four years Figment 
has been in existence.

No amount of monitoring or strategizing could ever com-
pletely eliminate the possibility of a slashing event. This 
is where protocol staking-type coverage comes into play.  
Figment offers robust coverage to its clients and ensures 
it can afford any payout through its healthy fiat and crypto 
balance sheet, as well as both off-chain and on-chain  
insurance policies. 

 

Ethereum - Inactivity Leak Penalty Per Epoch (gwei)

Read more about how Figment Inc’s institutional-grade 
coverage has addressed the current ecosystem’s  
economic penalties with stakers in mind:  
Insuring our Proof of Stake Infrastructure.

https://www.figment.io/resources/insuring-our-proof-of-stake-infrastructure
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Scaling Web3 with 
Move: A New Smart 
Contract Language
By Nick Matthews
Analyst at Figment Capital

What’s wrong with existing smart 
contract languages?
Solidity and the Ethereum Virtual Machine 
(EVM) form the dominant smart contract 
paradigm in Web3. 
There are dozens of EVM chains in deployment, including 
networks like Ethereum, Binance Smart Chain, and Avalanche’s 
C-Chain. The EVM has a strong network effect with the most 
developer tooling, documentation, and reference code.

Ethereum was the first blockchain to support smart contracts. 
Therefore, Solidity and the EVM emerged before DeFi, crypto 
gaming, or any other Web3 application. At that time, Ethe-
reum’s creators had only a vague understanding of how the 
system would be used. Yet, they were forced to make design 
decisions that remain in our current system.

The Ethereum foundation’s decisions led to a readable and 
syntactically familiar programming language, but one that 
is rife with vulnerabilities. For example, the infamous DAO 
hack in 2016 that led to Ethereum hard-forking was caused 
by a reentrancy attack. These attacks can occur when Ethe-
reum contracts call the contract that called them, before the 
original contract finishes executing. This vulnerability allows a 

contract’s state to change from interacting with a malicious 
contract as it is being executed. The DAO hacker used this 
loophole to bypass the DAO contract’s safety checks, allowing 
them to steal all of its funds.

Years later, we feel these consequences as smart contract 
exploits plague the industry – often to the tune of over $10M. 
From first principles, if code is permissionless to interact with, 
entirely open-source, and can control hundreds of millions 
of dollars, its language should be centered on ensuring that 
code’s security. In other words, it should make it easy for 
developers to close the gap between what they intend, and 
what the code actually does. 

To avoid Ethereum’s flaws, some newer blockchains selected 
a different language – Rust. Rust is a systems-level language 
designed in 2010 to support a range of traditional computer 
science applications. Today, Solana, Near, and much of the 
Cosmos ecosystem all utilize Rust, making it the 2nd largest 
programming language for smart contract developers. The 
decision to support Rust over Solidity has helped those block-
chains reduce their frequency of exploits by leveraging its 
strict syntax and memory safety. However, Rust isn’t a native 
smart contract language. Given the specific requirements of 
smart contract programming, a better language is possible.

https://dasp.co/
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”

“

Move
Move is a new programming language developed at Meta 
for its Diem project. Expert programming language theo-
rists designed the language to solve for maximal safety and 
expressivity in smart contract programming. The language 
has important security properties including memory safety 
and a formal verifier called the Move Prover. Memory safety 
provides a number of blanket protections to the code from 

So what does this unlock for Web3? 
The language also changes how we think about coding smart 
contracts. Move is centered around digital objects as its key 
data abstraction. These objects can flow through contracts as 
arguments and be returned by functions. This is much more 
intuitive than Solidity’s approach, where objects are kept 
as entries in hashmaps that are permanently stuck in their 
smart contract. Move’s design makes it perfect for dynamic 
NFT projects and crypto gaming, where objects can easily be 
thrown into a function to create a new object or to modify 
an existing one.

These safety features allow Move code to be tested and deployed 
faster. It gives developers better peace of mind over their code’s 
security. Lastly, it helps users feel more comfortable interacting 
with Move contracts knowing they have been formally verified.

Move leverages a ‘second mover’ advantage over 
early smart contract languages: before we created 
the language, we intensely studied existing smart 
contract use-cases and languages to understand 
what developers wanted to do and where existing 
languages were not delivering. The key problem 
we identified is that smart contracts are all about 
assets and access control, yet early smart contract 
languages lack type/value representations for 
both. The Move hypothesis is that if we provide 
first-class abstractions for these key concepts, we 
can significantly improve both the safety of smart 
contracts and the productivity of smart contract 
programmers. Having the right vocabulary for the 
task at hand changes everything.

vulnerabilities associated with accessing memory. Formal 
verification allows developers to mathematically prove that 
their code operates correctly. Even better, the Move Prover 
is fast – developers can run tests within minutes to verify 
their code. Together, these features create a more secure, 
more efficient programming language for smart contracts.

- Sam Blackshear, Creator of Move

17  | Figment Insider July 2022
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https://arxiv.org/abs/2110.08362
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Who is Using Move?
 � Sui and Aptos are the most notable blockchains uti-
lizing Move. The two networks offer extremely high 
throughput and low latency. 

 � Sui is built by Mysten Labs. The blockchain supports 
arbitrary computation, but is especially well-posi-
tioned for DeFi and gaming applications. Notably, Sui’s 
high-performance would not be possible without the 
Move language; it relies on Move’s data model to sup-
port parallel transaction processing.

 � Aptos is built by Aptos labs. Like Sui, Aptos is also great 
for DeFi, gaming, and payments applications.

 � Both projects were founded by former research sci-
entists and engineers at Meta working on the Diem 
project and are poised to make a major impact when 
they launch in 2022/23.

Looking Forward
Move can help mature the entire industry by bringing safer, 
more expressive smart contracts. With 2 of the most hyped 
layer 1 blockchains launching in the next year both utilizing 
the language, it is poised to seriously challenge Solidity and 
the EVM to become a new model for smart contracts.

Move Programming Language
Dynamic digital objects and smart contracts
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MEV - What is it 
and Why is it Such  
a Good Thing?
By Benjamin Thalman
Senior Protocol Specialist

“Maximal extractable value (MEV) refers to the maximum value 
that can be extracted from block production in excess of the 
standard block rewards and gas fees by including, excluding, 

and changing the order of transactions in a block”.
Ethereum.org

MEV exists because people (i.e., ‘seachers’) have found novel 
ways of making money on Ethereum by including, excluding 
and/or reordering transactions; this typically requires the 
ability to communicate with miners and have them build 
blocks accordingly. Miners are the gatekeepers deciding 
whether an MEV opportunity is included in a particular block. 
That said, the group of searchers find the opportunities and 
submit them for inclusion. The overall profit from these activ-
ities represents MEV; and this is split between the searchers 
who find these profitable strategies and the miners who must 
be paid to arrange transactions.

Why is MEV a good thing?
Some of the positive aspects of MEV:

1. Realizing the full value of the network. By optimizing a 
block and achieving its highest value, the value of the 
network is increased. To be sure, higher gas prices are 
not cause for celebration, but that would seem to be 
more of a bandwidth or scalability issue. 

2. Beneficial transactions (arbitrage, liquidations and  
privacy). Arbitrage and liquidations are common trades 
that flow through MEV infrastructure. Arbitrage is a use-
ful activity that keeps prices aligned between, say, a 
DEX’s AMM price and the price of the broader market. 
Liquidations are important for the smooth operation of 
over-collateralized lending platforms like Maker DAO, 
for instance. Privacy is not the end goal of MEV, but it 
is an integral piece. Many users seek privacy for their 
transactions until they are included on chain. This kind 
of transaction privacy has been popularized partially 
through MEV activities (for more see here).

3. Network Security. Just as MEV activities can be seen 
to destabilize a network (see below) it can also lead to 
improved security. MEV will increase the rewards available 
to validators post merge. An increase in protocol staking 
rewards is likely to lead to more stake, which implies a 
higher cost of attacking the network.

https://ethereum.org/en/developers/docs/mev/
https://samczsun.com/escaping-the-dark-forest/
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Source: https://explore.flashbots.net/
1 The wide range is a function of many unknowns: number of validators engaging in MEV, validators share of gross MEV extracted, 
volatility in MEV extracted etc; to get a sense of the magnitude of some of these numbers see here.

Listing the positives and negatives does not imply an either/
or decision with respect to MEV. The practical approach is to 
attempt to retain the positive elements while reducing the 
negative aspects.

Ed Felten of Arbitrum (an optimistic rollup) recently gave 
a talk at MEV-day where he talked about the possibility of 
having two different avenues for Arbitrum - one in which 
MEV was restricted and a second where MEV is enabled and 
the rewards are shared with users; the key point that users 
could opt in to the MEV-enabled version if they chose - this 
is the ideal solution.

What are the potential pitfalls of MEV?
Some of the key concerns around MEV are:

1. Exploitation of users. Certain transactions such as 
sandwich attacks or Just-In-Time (JIT) liquidity attacks 
seek to frontrun users, predominantly on decentralized 
exchanges, or DEXes.

2. Elevated gas prices. The idea is that as searchers bid 
up blockspace, gas prices will consistently increase and 

push out other users. Though there is some truth to this, 
it appears more likely that MEV activities create short 
term, outsized fluctuations in gas prices rather than 
prolonged upward pressure - the way that new apps do, 
for instance (e.g., cryptokitties).

3. Blockchain security. There is a potential for instability 
with MEV - if the incentive is high enough, miners could 
engage in behaviors that are detrimental to Ethereum. 
For instance, miners could attempt to “rewrite history”; 
this is known as a reorganization (or reorg; for more see 
here). Some kinds of reorgs are an ongoing concern but 
will be almost entirely eliminated post merge (due to 
the much higher cost of attacking the network), while 
other kinds have been eliminated by the introduction of 
proposer boost (see here).

What stakers need to know
MEV has the potential to add anywhere between 0.25% and 
21% to post merge rewards for stakers1. Another consideration 
is that the volatility of MEV revenue is much higher than the 
typical volatility of protocol staking rewards as represented 
in the next series of charts.

Daily Extracted MEV - Gross Profit (ETH)

https://explore.flashbots.net/
https://explore.flashbots.net/
https://www.youtube.com/watch?v=qxml80TparY
https://www.youtube.com/watch?v=qxml80TparY
https://coinmarketcap.com/alexandria/article/what-are-sandwich-attacks-in-defi-and-how-can-you-avoid-them
https://medium.com/coinmonks/quantifyng-just-in-time-liquidity-in-uniswap-v3-23ac1db729c5#:~:text=JIT%20liquidity%20happens%20in%20a,by%20the%20rest%20of%20LPs.
https://vimeo.com/637529564
https://github.com/ethereum/consensus-specs/pull/2730
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How much MEV will stakers get? 
A decent first cut would be for protocol staking service pro-
viders to charge the same commission on MEV revenue as 
protocol staking rewards. With that said, the community is 
still learning what MEV in a post merge world will look like. 
Additionally, the lift will be different for different teams, i.e., 
there is no ‘one size fits all’ approach.

Source: Flashbots - ‘MEV in Eth2 - an early exploration

This chart shows the rewards for the luckiest 1% of validators, 
the average and the unluckiest 1% of validators all without 
MEV. Compare this to the next chart, showing the same figures 
but including MEV. Notice the change in the chart scale and 
the much greater dispersion.
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https://hackmd.io/@flashbots/mev-in-eth2#fn2https://hackmd.io/@flashbots/mev-in-eth2#fn2
 https://hackmd.io/@flashbots/mev-in-eth2#fn2
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MEV and the Merge
Currently miners have little incentive to share their MEV rewards. However, when 
these rewards begin to accrue to validators the picture changes. Protocol staking 
service providers are much more in the public eye - they have a reputation and they 
face competition. An attempt to hoard MEV rewards would damage reputations and 
would likely be a losing business strategy in the medium to long term. Protocol stak-
ing service providers are likely to share the vast majority of rewards with stakers, as 
mentioned above.

How should validators engage with MEV?
Currently Flashbots appears to be the best way to engage in MEV - it is permissionless, 
transparent and fair. Additionally, related to transparency, Flashbots produces a lot 
of data and research. This research and data feeds into education. If the strategy is 
to allow MEV and leave it to apps, layer-2s, protocols, etc built on top of Ethereum to 
manage it themselves then education is vitally important.

Figment, along with many other large protocol staking service providers, pools, tech 
and client groups are part of the Flashbots Working Group; per its charter: “The goal 
of the Flashbots Eth2 Working Group is to ensure that there is a fair and efficient 
MEV solution adopted by PoS validators on Ethereum post-merge.” The benefit of 
having the largest protocol staking providers agree in principle on an approach like 
Flashbots would be extremely helpful - not only does it indicate that protocol staking 
service providers seek to foster the long term health of Ethereum it also does so in 
a transparent way.
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Shared Security  
in the Cosmos
By Elizabeth Barnes
Senior Protocol Specialist

Launching a Layer 0 or Layer 1 chain requires 
a high level of technical competency, as the 
team has to build a form of consensus, SDK, 
or modular stack to host applications. 
More difficult, chains have to assemble a group of node 
operators. As part of launching a new chain, developers must 
consider node operators who will maintain good uptime and 
upgrade their systems promptly to avoid a network halt. 
Developers must communicate to validators when there are 
upgrades and lead organizing efforts to coordinate node 
operators. This effort takes developers’ attention away from 
the product they are building.

When applications launch on these types of chain, they 
compete with other applications for block space, resulting 
in long transaction times and high gas prices for users. In 
addition, large blocks slow down the network as the system 
adds complexity.

Because of this, chains are turning to interchain security 
to provide a better developer environment and frictionless 
upgrades for node operators. Interchain security is the ability 
of one set of validators (on the ‘parent’ chain) to secure and 

create blocks for multiple chains (‘child’ chains). For dele-
gators, this means that they can use one protocol staking 
token to secure multiple networks. 

Three of Figment’s supported networks implement inter-
chain security to benefit the network by keeping block sizes 
small, block times short, and gas costs low. Avalanche and 
Polkadot currently have deployed a form of shared security 
for applications through the form of subnets and parachains. 
Cosmos Hub is targeting launching interchain security in 
August/September of 2022.

Delegators on the Cosmos Hub can expect to earn additional 
ATOM or native tokens from the child chains, on top of the 
rewards they already receive from protocol staking on the 
Hub. It’s up to the consumer chain whether delegators earn 
native tokens or ATOM. Prop72, which requested funding to 
support consumer chains launching with CosmWasm and 
liquid staking features, adds another layer where those pro-
tocol staking ATOM will be able to compound their rewards 
through liquid staking. Core developers are building incen-
tives for token holders to delegate all of their ATOM on the 
Hub, receive rewards from the Hub and the child chains, and 
use liquid staking features to continue to access the rest of 
the Cosmos.

https://www.mintscan.io/cosmos/proposals/72
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Interchain security mechanics 
In the simplest terms, interchain security is where a child 
chain collects its transactions, collapses them into a small 
package with just the essential information, and sends  
that package to the validators on the parent chain. Validators 
then certify that this package is correct, sign the block, and 
send it back to the child chain.

Interchain security aims to ‘spread the load’ of transactions 
across different chains to reduce the number of transactions 
held within one block. When there are many transactions 
within a block, the time it takes to process a block increases. 
When block times increase, the chain’s security is at risk. It 
costs more gas to make a block because it is computationally 
complex and requires more processing time. 

Layer 0 protocols (chains without smart contracts) will use 
different terminology for child chains. Cosmos refers to them 
as Consumer chains because the chains are ‘consuming 
security.’ Some have also referred to them as ISC, Interchain 
Security Chains.
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Once interchain security goes live on the network and the 
Hub’s validators can earn block rewards for validating on all 
the consumer chains, delegators will have access to many 
tokens. As the child chains roll out features like Cosm-
Wasm and liquid staking, there will be less to govern on the 
Hub, and tokens from child chains can be used to participate  
in governance. 

Governance on the Hub will not disappear; rather, it will narrow 
in scope to focus on approving consumer chains. The native 
tokens on the child chains will dictate governance and not 
be tied to supplying security. 

The goal of launching this interchain security is to have a 
system by which consumer chains can replace upgrades 
and changes to the code without having to upgrade the 
Hub itself. This will reduce the opportunities for delegators 
to miss rewards because node operators will not have to go 
offline to upgrade their nodes. Ultimately, with interchain 
security enabled, Hub stakers will be able to earn multiple 
native tokens and additional ATOM, use liquid staking tokens 
to stack rewards, and navigate the Cosmos, offering multiple 
different avenues of revenue in a frictionless environment.

Interchain security as infrastructure
Ultimately, interchain security allows chains to focus on the 
product they’re building, rather than coordinating with vali-
dators, researching consensus mechanisms, and deploying 
SDKs. Application layer chains can launch and develop their 
application, leaving the team building Layer 0 protocols to 
focus on supplying the infrastructure.

The Cosmos Hub’s core team is focused on building the roads 
and telephone lines for the next version of the internet. Inter-
chain security aims to alleviate the struggles of application 
layer chains developing that infrastructure. In the future, 
applications will be able to run their services and products 
with the flexibility and security necessary. The Cosmos Hub 
makes this effort possible by building a suite of features, 
including interchain security, essential for Web 3.

Interchain security and ATOM 
Token holders have the benefit of only delegating on the 
Cosmos Hub while earning rewards for security from all the 
chains that have launched as a child chain on the network. 
The move to interchain security also represents a move away 
from the original vision of the Hub. Initially, the Hub was 
designed to run in tandem with other interoperable chains. 
In practice, this meant the value of ATOM is used to stake and 
secure the chain, as the reserve currency for the ecosystem, 
and for voting on governance.

Interchain Security Mechanics
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Distributed Validator 
Technology and 
Infrastructure Resilience
By Anthony Spezzano
Senior Protocol Specialist

A non-trivial solution to the problems  
with current protocol staking infrastructure.
What is distributed validator technology?
One of the most critical developments in the Ethereum pro-
tocol’s roadmap is distributed validator technology (DVT) also 
known as SSV. DVT is a relatively new infrastructure primitive that 
allows splitting a validator key into a multi-signature construct, 
making it possible for two or more participants to sign messages 
as a group. The keys created in this process are then securely 
distributed between independent nodes and operate under 
consensus to secure the Ethereum protocol and earn rewards.

Advantages of DVT
Distributed Validator Clusters are the multi-operator, fault-tol-
erant, and geographically redundant by-product of DVT over 
the traditional validator node infrastructure.

Geographic Redundancy: Existing validators have a single 
point of failure. Only one validator client instance can be 
online and sign messages at any time. If two validators with 
the same private key sign conflicting messages the validator 
will be slashed.

Key Distribution: Distributed Validator Clusters share one 
private key, no single node in the cluster has the full private 
key, and the full private key never exists in full anywhere. This 
makes validator key compromise more difficult for an attacker.

Fault Tolerance: Distributed Validator Clusters require only 
a subset of nodes to be online to produce signatures. This 
allows for fault-tolerant validators to be built and allows a 
Distributed Validator to remain online despite hardware failure.

Protocol staking infrastructure risk management
We are encouraged by how much concern there is around 
the concentration risks on the Ethereum protocol. For larger 
providers gaining more stake, this is a way to distribute key 
pairs and run multiple validators through a single validator/
node client. By splitting a validator key across different sys-
tems, the distributed validator technology enables distributed 
control and operation of an Ethereum validator. 

”

“When the 32 ETH minimum validator stake is 
worth $320,000 or $800,000 at an ETH price 
upwards of $10,000 or $25,000, it’s my belief 
major financial institutions won’t be willing to 
accept the counterparty risk associated with 
solely relying on a single infrastructure provider, 
especially a provider who doesn’t implement DVT 
into its offering. The risks will be too great. 

- James Parillo, Portfolio Manager at Figment Capital

https://twitter.com/VitalikButerin/status/1466411377107558402?s=20&t=hSj7LKRnTbPF8R3GsjYF7A
https://twitter.com/VitalikButerin/status/1466411377107558402?s=20&t=hSj7LKRnTbPF8R3GsjYF7A
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Ecosystem Adoption
To create node redundancy and protect stakers from slashing risk, DVT optimizes the 
overall health and decentralization of the Ethereum protocol. We’ll likely see a surge 
in implementation use cases in the coming years. We believe that DVT (or SSV) will 
quickly become the standard ‘layer 0’ decentralized infrastructure for ETH protocol 
staking. The technology decentralizes the Ethereum security layer without compro-
mising validator performance. Obol and ssv.network’s rapid growth reflects distributed 
validator technology’s value in further decentralizing Ethereum. Outside of creating 
more decentralized protocol staking pools, DVT can be leveraged across our Ethereum 
protocol staking solution to improve our safety and liveness.

Helpful Links
 � Figment’s Obol Network: First Look

 � Obol Network

 � Obol Network Technical Documentation

 � SSV Network 

 � DVT on eth2 by Mara Schmiedt & Colin Myers

 � Biggest Ether Protocol Staking Service Has a Centralization Problem 

https://www.figment.io/resources/obol-network-first-look
https://obol.tech/
https://docs.obol.tech/
https://ssv.network/
https://medium.com/coinmonks/eth2-secret-shared-validators-85824df8cbc0
https://www.bloomberg.com/news/articles/2022-06-11/biggest-ether-staking-service-has-a-centralization-problem
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Ethereum or  
the EVM, Which  
One Wins?
By Christopher Raddings
Protocol Specialist

The birth of Ethereum and Ethereum dominance
Ethereum is a distributed ledger technology 
with a distributed state machine called the 
Ethereum Virtual Machine (EVM). 
To the layperson, these are the same. Here, however, we will 
outline a sharp distinction between Ethereum as a blockchain 
and the EVM. Ethereum is often described as a victim of its 
own success as its utility and dominance often results in 
congestion and consequently has expensive transaction fees, 
is too slow, and has a degraded user-experience compared 
to many of its layer 1 counterparts.

Despite chunks of ETH’s market cap being eaten into by 
competing smart contract platforms and layer 2s, Ethereum 
and also its EVM still remains dominant in the Web3 world. 
Why is this? Will this state of affairs change in the mid-to 
long-term and will Ethereum, the EVM or both be triumphant?

Ethereum as a blockchain
Besides having an EVM, Ethereum is a distributed ledger 
technology in the form of a blockchain that settles trans-
actions. Due to the issues mentioned earlier, Ethereum has 
a comprehensive roadmap for sharding effectively solving 
all these existing issues. Ethereum also leverages layer 2s, 
optimistic rollups and zk-rollups to address scalability issues. 
These layer 2s include Optimism Arbitrum, Polygon, Zksync 
and a multitude of others. 

What is the EVM? 
The EVM is a distributed state machine in which a network of 
1000’s of distributed nodes modify and update the state of 
Ethereum. The state of Ethereum is kept in a data structure 
called a modified Merkle Patricia Trie.

To be more technical, the EVM is a runtime environment for 
Ethereum smart contracts which executes smart contracts 
and thus state transitions using EVM bytecode. These state 
transitions modify smart contracts, balances etc. from its 
current state to an updated state.

Why is the EVM important?
The EVM is important beyond the utility of its initial conception 
for several reasons:

 � It is the part that deals with smart contract execution 
and thus dApps

 � It is open source and replicable and therefore widely 
adopted by smart contract platforms

 � Having an EVM layer and being a competing layer 1 to 
Ethereum allows a level of smart contract portability

https://l2beat.com/
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EVM dominance throughout the ages
Nearly every smart contract platform has been forced to 
create an EVM layer- Near has Aurora, Cosmos has Evmos, 
Polkadot has Moonbeam, Kusama has Moonriver,  Avalanche 
has its C-chain, Fantom has the Opera chain etc. Solana is 
the exception, but will soon have Neon EVM. See here for a 
more comprehensive list.

But why is this? The tacitly unacknowledged reality is that 
Ethereum and the EVM have a first mover advantage due 
to Ethereum being the first ever smart contract platform. 
Ethereum also has the most developers, the most dApps 
and most importantly, the most developed dApp ecosystem 
overall. 

Therefore, to compete with Ethereum for the developer 
talent pool, competitors create the requisite tooling and 
portability necessary for Ethereum devs to write smart 
contracts and port dApps on to their chains. 

Metrics 
TVL breakdown by smart contract language 

TVL breakdown by smart contract language reveals that again 
Ethereum’s Solidity is still the most dominant language used 
and the second most widely used language is Ethereum’s other 
language Vyper. Not until November 10th 2020 did any competing  
language emerge and even then it was diminutive. 

The next biggest contender is the coding language Rust used 
on L1s like Solana and Near. At its peak on September 12, 
2021, Rust was the third most used smart contract language 
by TVL with 7% TVL, Solidity at 81% and Vyper at 11%. Despite 
a loss of momentum, Rust is still the third most used smart 
contracting language in the web3 ecosystem. 

So, what do these metrics indicate? Namely, that Ethereum 
languages and thus by extension Ethereum’s smart con-
tract execution layer have retained their dominance despite 
multiple other languages encroaching and that importantly, 
at no point has Ethereum’s language pre-eminence been 
imperiled by a contender. This suggests that the EVM is not 
going anywhere in the short to mid-term.

TVL breakdown by smart contract language
An overall TVL breakdown by smart contract language reveals 
that again Solidity secures the most TVL followed by Vyper then 
Rust. This echoes the previous information and bolsters the fact 
that EVM compatibility languages are the dominant paradigm 
in the Web3 space and their lead has been unshaken.

Source: https://defillama.com/languages Violet is Solidity, Purple is Vyper, Yellow is Rust)

TVL breakdown by Smart Contract Language

 � Native Solidity and Vyper language compatibility

 � Can bring non-compatible coding languages to  
chains that use other languages such as Rust

 � It increases and bolsters network effects on  
other layer 1s

 � Can bootstrap nascent communities with  
developers, dApps and tooling.

https://chainlist.org/
https://defillama.com/languages
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Will Ethereum win?
Scalability could be the biggest problem Ethereum faces in 
the medium term, especially with other layer 1s on their back 
that don’t have the problems that Ethereum has, as they could 
get technologically outgunned. 

The most probable medium-term challenge Ethereum faces 
is implementing sharding in a timely fashion. There are sev-
eral reasons to believe this might not be implemented in 

Network TPS Nuances 

Solana 50,000 Mainnet Beta with normal transactions and not higher computational intensity

Near 3000 Infinite TPS once Near’s dynamic resharding is implemented via Nightshade 

Elrond 15,000 263,000 TPS on its Testnet

Sui 120,000 Using a 8-core M1 Macbook Pro on Testnet

Ethereum 15 Sharding alone will enable a 100,000 TPS according to Vitalik Buterin

Polygon 1,000 7,200 (Theoretical Max)

Arbitrum 4,500 40,000 (Theoretical Ma)

Optimism 3,000 Actually between 2000-4000- (median used)

Starkware 9,000 (Ropsten Testnet)

zkSync 2,000 With the current block gas limit of 12.5M- will and can go much higher in the future

Ethereum + 
Major L2s 19,515 Transaction execution exists across multiple Layer 2s, as well as Ethereum

So, will Ethereum be able to bring its vision  
to fruition in terms of scalability? 
The likely answer is yes. Even if Ethereum fails to accomplish 
the sharding phase of its roadmap, it still has a multitude of 
side-chains, optimistic rollups and zk-rollups solutions which 
are seeing increased adoption and will cushion any blows. 
These layer 2s are proliferating and will likely keep gaining 

momentum and traction in the future even when Ethere-
um’s sharding solution is implemented. Ethereum has proven 
itself secure, stable and scalable and will retain its dominance 
both through the use of its EVM and being a security and 
execution layer.

the intended timeframe. Firstly, Ethereum has pushed back 
dates for its roadmap implementations on the beacon chain 
phase and the merge phase on multiple occasions. This is 
indicative that there will be pushback on the sharding phase. 
Secondly, many layer smart contract contenders are creeping 
up on Ethereum.
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Conclusion
Thank you to all of our researchers who helped create this document,  
our developers who keep things operating, and everyone at Figment  
who values what Proof of Stake can accomplish.
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