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S O L A N A

PURPOSE

Solana aims to be a single, censorship-resistant network to maximise the minimum number of 

independent parties who can disrupt the flow of information, fully replicate all the information 

and propagates every piece of information to everyone, everywhere, as fast as possible.

GENERAL INFO 

Creators Anatoly Yakovenko

Launch November 2017

Consensus Proof-of-Stake

Asset SOL

Max Supply N/A - inflationary asset

Smallest Unit 1 Lamport, 0.000000001 SOL

Genesis Mine
1.6% public sale, 38% community 
reserve, 12.5% team, 12.5% Solana 
Foundation, 21% investors, 15% other

Core Contributors
Anatoly Yakovenko, Eric Williams, Raj 
Gokal, Greg Fitzgerald

Language Rust, C, C++

QUICK STATS 

Market Cap $13.8bn

Current Issuance ~523m

Circulating Liquid Supply  ~342m

Total Inflation 4.52%

Active Stake ~384m

Number of validators 1981

Total Value Locked $2.7bn

dApp Dominance Marinade Finance (11% of TVL)

*Since September 2020, data as of 01 May 
2022 
Source: SOL/USD, Compass Financial 
Technologies, The figures shown relate to 
past performance. Past performance is not a 
reliable indicator of future results and should 
not be a sole factor of consideration when 
selecting a product. Transaction costs, fees 
and expenses not included. Figures do not 
include any Staking Rewards. 
 

THE SYSTEM

Censorship Resistant

Scalable

Cheap

Fast

THE ASSET

SOL

Staking

Transaction Fees

PRICE ACTION

Period Return

2020* -52.89%

2021 11947.28%

2022 (YTD) -77.11%

Source: Messari, Solana, CoinShares 
 

Source: Solscan, DeFi Llama, CoinMarketCap, CoinShares as of 27/06/2022  

 

Source: CoinShares 

Source: CoinShares 
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EXECUTIVE SUMMARY 

This report simplifies and clarifies what Solana is and what it does; the problem Solana tries to 

solve and its development since its launch; its strengths and weaknesses, and opportunities and 

threats. Furthermore, it covers the people behind the protocol, the core components and network 

participants within the protocol. 

Solana aims to be a censorship resistant, fast and cheap blockchain providing access to a fair 

and open network whilst capturing the Decentralised Finance (DeFi) market. There is a lot of 

contention and debate around the Blockchain Trilemma - scalability, security and decentralisation. 

Solana claims to have solved it with eight different innovations targeting verification processing, 

smart contracts, block creation, distributed data storage, consensus and more. These tools have 

optimised speed, latency, censorship resistance and throughput.

Source: https://solana.com/solana-security-audit-2019.pdf figure 38

Looking deeper into the protocol, these complex innovations have shown some kinks in Solana’s 

armour regarding security and decentralisation as evident in network downtime. Whether users - 

institutions or retail - prefer speed, consensus-resistance, security or decentralisation will explain 

if Solana stands the test of time.

 

Confidential 
Page 70 of 79 

 
Figure 38: Solana Blockchain Trilemma Placements 

 

8.1.3 Proof of History Blockchain Trilemma Position 

 
Figure 39: Blockchain Trilemma, Proof of History 

Proof of History aims to provide a new, enhanced mechanism for consensus and externalized 
timing which does not require direct wall-clock synchronization. It is a technology aimed 

https://coinshares.com/
https://knowledgebytes.coinshares.com/permissionless-and-censorship-resistance


A
S

S
E

T
 H

IG
H

L
IG

H
T

  
  

 S
O

L

     4  |  19

PURPOSE, MOTIVATION AND SOLUTION

Anatoly ‘Toly’ Yakovenko and his co-founders created Solana (SOL) with the main aim of scaling 

censorship resistance and transaction speeds whilst making it as cheap as possible for the user. 

This desire came from his hobbyist passion of trading on the side of his day job. Toly quickly 

found out that he and his trading friends could not compete on the same level-playing field as the 

institutions around him. Data flow was not fast enough, hence, defining Solana’s goal to create a 

blockchain that operates at NASDAQ speeds.

Toly’s main idea was to propagate information simultaneously across the same set of validators 

(participants who secure the blockchain and share the network state), in real-time. This was to 

allow users participating in DeFi to connect to the network where everyone has equal connection, 

speeds and information. Unlike exchanges such as the NYSE and others which require large 

payments to have access to market information. Solana replaces this with an open-source network 

that is fast, cheap and equal.

As a result, Toly designed a decentralised blockchain that implements certain optimisations such 

as “Proof-of-History” as a timing mechanism, “Archivers” for distributed storage, “Pipeline” as 

a transaction processing unit, “Turbine” to efficiently create blocks, and others. The result is one 

of the fastest blockchains capable of scaling transactions per second with the lowest latency and 

fastest finality. As well as the ability to grow the protocol without relying on Layer-2 applications 

or sharding.

Sharding is used to further scale the network and occurs when the network is partitioned into 

small subsets. These subsets spread the load to reduce congestion to increase speed because 

validators can view if a transaction is valid in parallel with each other. Sharding is widely debated 

as there are multiple trade-offs. 

Toly’s thesis behind not sharding the blockchain comes from his operating system background 

at Qualcomm. He thinks of the world as one giant network. Nodes (validators) on the network 

and bandwidth improvements in hardware give no need to shard (partition) the network. And, 

therefore, nodes have the ability to spread information around the world as fast as possible in a 

fair, censorship-resistant and open way. 

Unlike other blockchains, Solana doesn’t focus on software to scale its network. Rather, to 

maximise performance, efficiency and bandwidth, hardware is used. Based on Moore’s Law, every 

two years, the cost to run the network halves but doubles in speed. Therefore, contributing to 

Toly’s vision of allowing users to get the cheapest, fastest and the most censorship-resistant 

experience possible. Something he was missing as a hobbyist trader. 

Having these nodes dotted everywhere around the world means that consensus is scalable in a 

way that makes it as hard as possible for malicious actors to attack and harm the network. Toly 

argues that 33% of the total stake is the threshold at which this could occur. This is the minimum 

set of distributed nodes, currently 22, up to 33%, at the time of writing, that can push data across 

the network simultaneously to each other. This requires more hardware and more bandwidth. 

Therefore, growing the distribution of the number of validators that make up the 33% increases 

the security and decentralisation of the network. 

What is the censorship resistant network that Toly and co. aim to solve? It’s a network that 

becomes as hard as possible for users to be censored (e.g. restricted, manipulated or forced) in 

any way when using the network. This could be due to unintentional reasons such as computer or 

infrastructure failure or even because of intentional reasons such as harmful activity from a bad-

faith actor(s).

https://coinshares.com/
https://solana.foundation/about
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PEOPLE

Core people

Anatoly Yakovenko received his Bachelors in 

Computer Science from the University of Illinois 

and has over 10+ years of experience building high-

performance Operating Systems. Toly worked at 

Qualcomm for 12 years and holds 2 patents for high 

performance Operating Systems protocols, was 

a core kernel developer for BREW which powered 

every CDMA flip phone (100m+ devices), and led the 

development of tech that made Project Tango (VR/

AR) possible on Qualcomm phones.

Eric Williams studied Particle Physics at Berkeley 

and received his PhD from Columbia University while 

Higgs hunting at CERN. He completed a PostDoc in 

Medical Physics at Memorial Sloan Kettering Cancer 

Centre and later led data science at Omada Health.

Raj Gokal received degrees in Economics and 

Finance from The Wharton School, University 

of Pennsylvania. After 8 years of investing at 

General Catalyst, building Sano as Co-Founder and 

scaling Omada Health as Director of Product and 

completing various other roles and founding other 

start-ups, mainly in Health Tech.

Greg Fitzgerald has explored the full landscape of 

embedded systems. He’s worked on the BREW 

operating system, backend for the LLVM compiler 

toolchain, and published a variety of open source 

projects such as licence analysis tooling in Python, 

and a reactive web framework in TypeScript.

https://coinshares.com/
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Core Teams: Solana Foundation, Solana Labs

First, the Solana Foundation composed of Anatoly Yakovenko, Wolfgang Albrecht, James 

Prestwich, Mable Jiang and Patrick von Felton, and others, is a non-profit organisation 

headquartered in Switzerland, to achieve its mission statement of building the most censorship-

resistant network in the world. The Solana Foundation has four main causes: 

1. It encourages validators to maintain the operations via the incentive structure of the 

Delegation Program. This is done by validators meeting certain criteria relating to 

performance and decentralisation. If passed, free stake is given to the validators from 

The Foundation. 

2. The Solana Foundation Grants Program is the ‘start-up hub’ of The Foundation which 

consists of funding and feedback on completed milestones for different dApps, as 

well as potential VC introductions, technical support, and marketing and design help. 

3. The Solana Foundation Server Program has partnered with several data centre 

providers which offer flexible, month-to-month contracts for validators with the hope 

of increasing decentralisation and maximising the minimum set of validators which 

make up 33% of the network stake. 

4. Lastly, stake pools allow the delegation of stake to more than one validator at once. 

As a result, further increasing decentralisation.

Second, Solana Labs is a technology company at the heart of the Solana ecosystem. It has over 

170 employees across different teams such as software engineering, business development, 

legal, marketing, and more - all dedicated to the decentralisation, growth and security of Solana 

and its ecosystem. Having raised over $335m in total, in 2020, Solana Labs transferred all IP 

related to the protocol and 167m SOL to the Solana Foundation. 

https://coinshares.com/
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Source: GitHub, CoinShares, data available as of close 13 June 2022

DEVELOPMENT

It all started with Toly and his team first building the Proof-of-History chain and creating a single 

node (lines of code) that can record events. Then they built the first gossip network so validators 

can communicate and transactions can be sent, received and signed whilst each node monitors 

all the others. Then they replicated the state of the single node to build out a network which took 

3-4 months. And, about two years in, Toly and his team innovated novel consensus models, new 

network architecture, blocking propagation and gossip processes and other optimisations.

Solana’s governance process is also different to many other Layer 1s. Their Feature Proposal 

Program, using SPL Tokens, provides a workflow for activation of Solana upgrades through a 

community vote based on validator stake weight. Tokens are minted that represent the total 

active stake on the network, and distributed to all validators based on their stake. Validators vote 

for feature activation by transferring their vote tokens to a predetermined address. Once the vote 

threshold is met the feature is activated.

Solana Devlopment Ecosystem

Further, the quality and quantity of the developer and entrepreneur ecosystem is growing 

significantly. The Serum x Wormhole Convergence Hackathon boasted 783 participants with 97 

projects on 17 February 2022 and the IGNITION hackathon hosted nearly 6,000 participants with 

a total of 568 final projects. This is approximately a 755% increase from 66 project submissions 

during the previous Wormhole hackathon. Developer counts and commits have decreased 82% 

and 73% respectively YTD; and the number of pull requests have decreased 20% YTD as well.

Solana’s has lost TVL (Total Value Locked) market share from a peak of over 6% in October 2021 

to around 3.5%, as of 13 June 2022. This is likely due to withdrawals from the ecosystem as TVL 

has decreased around 80% from its All-Time-Highs and token price has decreased 89%, as of 

13 June 2022. Protocol specific reasons such as experiencing chain outages and clock-drift, has 

consequently spooking investors. As well as broader financial market and industry bearishness.
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Solana Development Ecosystem 

Source: GitHub, CoinShares, data available as of close 13 June 2022

NNuummbbeerr  ooff  SSoollaannaa  GGiittHHuubb  CCoommmmiittss  PPeerr  DDaayy  ((3300  DDaayy  MMAA))  ((RRHHSS))

NNuummbbeerr  ooff  SSoollaannaa  GGiittHHuubb  AAuutthhoorrss  PPeerr  DDaayy  ((3300  DDaayy  MMAA))  ((LLHHSS))

NNuummbbeerr  ooff  SSoollaannaa GGiittHHuubb  PPuullll  RReeqquueessttss  PPeerr  DDaayy  ((3300  DDaayy  MMAA))  ((LLHHSS))

Number of Solana GitHub Commits Per Day (30 Day MA) (RHS)

Number of Solana GitHub Authors Per Day (30 Day MA) (LHS)

Number of Solana GitHub Pull Requests Per Day (30 Day MA) (LHS)

https://coinshares.com/
https://spl.solana.com/feature-proposal#background
https://spl.solana.com/feature-proposal#background
https://solana.com/news/solana-ignition-hackathon-winners
https://coinshares.com/research/defi-spotlight-quarterly
https://coinmarketcap.com/currencies/solana/
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YTD DeFi TVL

Solana Ecosystem TVL

Source: DeFi Llama, CoinShares, data available as of close 05 June 2022

Source: Bloomberg, CoinShares, data available as of close 05 June 2022
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EEtthheerreeuumm  ((DDaarrkk  BBlluuee))  ((6655%%  TTVVLL))

BBSSCC    ((88%%  TTVVLL))

TTrroonn  ((44%%  TTVVLL))

AAvvaallaanncchhee    ((55%%  TTVVLL))

SSoollaannaa  ((33%%  TTVVLL))

PPoollyyggoonn  ((22%%  TTVVLL))

https://coinshares.com/
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As the ecosystem expands, it is only natural for larger protocols such as Radium, Mango Market and 

Serum to experience a decline in TVL market share and smaller, more emergent protocols such as 

Marinade Finance and Solend increasing. Investors try out new protocols as they deploy their capital 

elsewhere. A growing ecosystem is mostly indicative of product-market fit and protocol hype.

2021 was mostly a smooth year for the Solana network, apart from September when the network 

was down for almost 18 hours. In January 2022 alone, the network was also down for around 88 

hours. This considerable downtime is due to network congestion from validator’s transaction 

processing difficulties from run-ins with bots creating high demand. As a result, these events 

are likely to have knocked investor confidence. The developers have released updates such as 

1.8.14 and 1.8.12 which include improvements in performance issues (add in recent attacks and 

solutions, if needed). Although developers can decongest the network, increase validation speeds 

and transactions per second and more to make it harder for attackers to flood the network. All the 

attacker needs to do is send more transactions. Although Solana is already very fast - there are 

limits to the software development and hardware used.

CORE COMPONENTS

Hardware Consensus

Statistics The protocol is theoretically designed to 
scale with Moore’s Law. Double in capacity 
every 2 years with improvements in 
hardware and bandwidth. In other words, 
as computers get faster, so will Solana.

Blocks can be produced every 400milliseconds however 
the rate is currently 580millseconds.

Role Solana is designed to prioritise hardware 
over software to scale capacity with 
bandwidth, SSDs, and GPU cores. 

Censorship resistance means that the 
flow of all messages can be sent across 
the network at real time without being 
manipulated. This goal of Solana requires 
maximising the minimum number of nodes 
that add up to 33% of total stake weight. 
If those nodes collude they can reorder 
events and break up order flow.Therefore, 
increasing this minimum set of validators 
requires more hardware to increase the 
number of nodes (validators) that make up 
the 33% as large as possible and to soak 
up all the bandwidth with enough capacity 
to enhance network performance as it 
does not try to weigh down validators with 
massive stored chain history. 

Solana uses Proof-of-Stake (PoS) and is optimised 
by Proof-of-History (PoH) and other innovations. In 
PoS every validator stakes capital to the network to 
participate in securing the network, in turn, receiving 
rewards in proportion to their stake-weight. 

Solana’s PoS system relies on a Byzantine Fault 
Tolerance (BFT) mechanism called Tower Consensus 
which ensures the network keeps on running even if 
nodes are malicious or fail. Tower Consensus leverages 
PoH as a global source of time before consensus is 
achieved in order to reduce latency. PoH is designed to 
cryptographically verify the passage of time between 
two events. It chains messages from nodes about 
the validity of blocks together to provide a relative 
chronological order of events that is not dependent 
upon real-world clocks or timestamps. This happens 
by each block producer proving that they waited the 
required amount of time before producing a block and 
the output of this transaction is a hash number which 
is then used to generate the next hash. Essentially 
forming a sequential hash chain that can’t be faked.

Importance If validators do not optimise their hardware 
their yields will drop since rewards are 
dependent on voting performance for the 
validation of blocks. The worse validators 
won’t be voting fast enough which 
increases the likelihood that another group 
of validators will seed more ”control”.

The reason why latency is so low is because no 
validator waits for another validator. Each validator 
races to solve their own computing puzzle first 
(hash). But these puzzles have different lengths. So 
if Validator 1 finishes before Validator 2 because it 
had a different problem to solve, Validator 2 doesn’t 
need to wait on Validator 1 to finish its own problem 
(if it was slower) before submitting its own block. 
But wants to beat Validator 3 to get its rewards first. 
When Validator 2 then submits its own block on top of 
Validator 1, effectively there is no time lost and creates 
a Proof-of-History.

Source: Solana, Gemini, CoinShares as at 5 March 2022  

https://coinshares.com/
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Proof-of-Work Proof-of-Stake Proof-of-History

Measurement A measure of 
computational power

A measure of one's proportionate 
stake in the network.

A measure of time.

Why In order to verify blocks, 
miners solve cryptographic 
puzzles (hashes) which 
requires energy

Validators secure the chain by 
'bonding' (security deposit) 
themselves to the chain to gain 
participation rights to validate 
the chain. Rewards are stake-
weighted, i.e. determined by how 
large your portion of the total 
network stake is. Often there are 
Delegators who delegate their 
stake to Delegates because there 
can be minimum capital or node 
requirements to participate.

Nodes need to know when 
two events occurred without 
having to rely on other nodes 
confirmation by creating 
an internal cryptographic 
verifiable clock on the ledger 
via timestamps of when 
cryptographic puzzles were 
completed (hashes).

Strengths Due to the "longest chain" 
rule, malicious actors need 
to gain over 51% of the 
hash power which is hugely 
expensive due to the total 
amount of energy needed 
to do so.

"Much less energy intensive 
because Validators lock funds 
in smart contracts instead of 
using energy (solve cryptographic 
problems). 
The intersection between security, 
rewards and governance of 
tokenholders naturally provides 
a positive feedback loop as 
tokenholders are incentivised to 
align the community in the right 
direction and secure the network 
in order to receive rewards. 
More scalable as block time is 
faster.

A high performance blockchain 
with significantly lower fees 
($0.00025), faster latency 
(400milliseconds) and 
transactions per second (1933).

Weaknesses Slow block time and 
transaction speeds, 
and high energy usage 
(although all a function 
of its security and 
robustness).

Forking more likely to occur 
compared to PoW because the 
validator will receive a duplicate 
copy of the newly forked chain and 
double-spending (validating two 
block forks) is more likely as they 
will receive rewards (although 
this is disincentivised through 
slashing)

Deterministic block creation 
could lead to hacks and 
attacks because bad actors 
can predict in which order 
validators are signing 
transaction.

Other Proof-of-Work is much 
better for a store of 
value because it is more 
robust, less scalable, 
requires more energy and 
it's harder to change or 
manipulate due to its block 
authorisation/writing 
selection mechanism.

Proof-of-Stake (like Proof-
of-Work) is not a consensus 
mechanism they are Sybil 
resistance mechanisms. 

Proof-of-History is not a 
consensus mechanism nor 
is it used to prevent Sybil 
attacks (malicious actors). In 
terms of ordering validators, 
a Leader is selected and 
responsible for generating a 
PoH sequence. The ordered 
output is sent to replicator 
nodes called validators, which 
are in charge of verification for 
the consensus algorithm.  This 
order maximises efficiency 
and throughput but exposes 
the chain and network to 
potentially very negative 
impacts.

Source: Solana as of 17 Feb 2022, CoinShares    
    

COMPARISONS

https://coinshares.com/
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NETWORK PARTICIPANTS 

Cluster Leader Validator

Role A Solana cluster is a set 
of independently owned 
computers working together 
(and sometimes against each 
other) to verify the output of 
untrusted, user-submitted 
programs

A slot leader is a validator 
which is responsible for 
producing blocks during an 
assigned slot. It builds ontop 
of the last block it voted on to 
create a chain

A validator receives entries 
from the current leader and 
submits votes confirming 
those entries are valid

Statistics 280 Epochs 
132,613,450 Slot 
109,263,100 Block Height 

Reshuffled every epoch 
(2 days)

1743  Validators 
1623 RPC Nodes

Process A set of validators that 
work together to validate 
transactions and maintain the 
security of the chain

The Leader sends a new 
confirmed block to the 
validator. A validator rejects 
blocks that are not signed 
by the slot leader. The order 
of slots which each leader 
is assigned a slot is called a 
leader schedule

When a validator receives 
multiple blocks for the same 
slot, it tracks all possible forks 
until it can determine a "best" 
one. A validator selects the 
best fork by submitting a vote 
to it

Reward / 
Punishment

N/A Yield and Staking rules are the 
same as Validators

6.04% APY as rewards for 
securing the network. As for 
punishment, slashing slows 
down the network so there 
is not protocol in place but 
there have been two accepted 
proposals although it's not 
100% gauranteed to be 
implemented

Other Rotation of the "Leader" is 
an essential part of Solana's 
consensus mechanism. A 
cluster cannot elect a single 
node to hold the leader 
role indefinitely. Instead, 
the cluster minimises the 
influence of a malicious leader 
by rotating which node takes 
the lead

The list of identities of all 
slot leaders is called a leader 
schedule

Nodes continuously share 
signed data objects among 
themselves in order to manage 
a cluster. For example, 
they share their contact 
information, ledger height, 
and votes. Every tenth of a 
second, each node sends a 
"push" message and/or a 
"pull" message. Push and 
pull messages may elicit 
responses, and push messages 
may be forwarded on to others 
in the cluster

Source: Solana Docs, Solana Beach, Solana Explorer, CoinShares as at 5 May 2022    
        

https://coinshares.com/
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NETWORK PROCESS

Source: CoinShares (copied from https://medium.com/solana-labs/solanas-network-architecture-8e913e1d5a40)

This diagram shows how transactions are validated. To maximise efficiency and speed and 

minimise latency, the Leader splits the bandwidth between downstream nodes. Blocks (with 

transactions inside) are scheduled in advance and sent to validators who then immediately 

broadcast this information to every node on the network. This is to maintain the global state 

(every node knows what is going on at the same time). Scheduling transactions for nodes to 

validate means they do not need to wait on each other to sign off the last block because they 

can start straight away. 

Due to the different pieces of hardware, Solana nodes can make progress on multiple 

different transactions at once. Imagine it as having a washer, dryer and folder. The first 

batch of transactions are washed, then dried as the second batch of transactions are 

washed. Then the first batch is folded, the second batch is dried, and the third batch comes 

in and gets washed. As different blocks have made progress simultaneously (one node can 

make progress on 50,000 transactions at once) they have been verified at different times 

(validators race to beat each other) and are joined together in a chain showing a sequence of 

Proof-of-History. 

Leader

Tx Tx Tx Tx

Leader scheduling 

order of validation

Global state consisting 

of nodes broadcasting/

replicating all messages 

to each other

Val 
1

Val 
2

Val 
3

Val 
4

https://coinshares.com/
https://medium.com/solana-labs/solanas-network-architecture-8e913e1d5a40
https://medium.com/solana-labs/solanas-network-architecture-8e913e1d5a40
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SOL, THE TOKEN

SOL is Solana’s native token. It’s used for transactions across the network and is used to reward 

the validators by paying them in transaction fees. As well as securing the chain by receiving a 

yield (in SOL) on their staked SOL.

Staking Transaction Fees

Users can stake their SOL either directly on the 
network or delegate their stake to a Delegator 
(active validator) to help secure the network. In 
return, stakers will receive inflation rewards

Transaction fees are set by the network cluster 
based on recent historical throughput

No strict minimum amount of SOL required to run a 
validator on Solana.

Users can use SOL to pay for fees for transacting or 
interacting with decentralised applications

Stakes can be re-delegated to another node 
whenever but only once within each epoch (2-days). 
Rewards accrued in a given epoch are issued to all 
validators and delegators in the first block of the 
following epoch

Adjusting the minimum transaction fee can 
guide the hardware usage to a desired level 
which balances the optimum level of speed and 
decentralisation. This is similar to the difficulty 
adjustment algorithm in the Bitcoin protocol

Yield is based on the current inflation rate, total 
number of SOL staked on the network, and an 
individual validator’s uptime and commission (fee)

 A fixed-proportion of each transaction fee is to 
be burned (destroyed) to incentivise as many 
transactions as possible within a period of time for 
the main validator as transaction fees are part of 
the reward for validators

Source: Solana, CoinShares

STRENGTHS

Toly aimed to create a fast, cheap and censorship resistant protocol to propagate information 

across a network fairly and openly. These are the key strengths of Solana.

Solana’s censorship resistance aims to minimise the effect of malicious actors or network failure 

impacting transactions and how users use the network. They do this by maximising the number 

of nodes which add up to the 33% stake-weight threshold where actors can collude and affect the 

network and flow of information. This is done by Proof-of-Stake where delegators who don’t have 

enough capital to meet node requirements or become a delegate can distribute their stake to 

delegates in order to participate in the network. Given the high upfront hardware cost in setting 

up a validator, the stake delegating mechanism increases the decentralisation of the network, 

especially within the 33% threshold. Therefore increasing security and censorship-resistance. 

Node requirements are high and expensive because Solana wants to continually improve the 

bandwidth of the network and the speed, latency, cost and throughput of the validators. Moore’s 

Law suggests that due to the improvements of hardware every two years, cost should halve and 

speed should double. Therefore, having a direct effect on the Solana Network.

Further, speed, latency and throughput have been optimised by 4 main innovations. Proof-

of-History and Solana’s Tower Byzantine Fault Tolerant mechanism (a set of rules to form 

consensus regardless of an attack or network failure) work together to speed up consensus 

because it provides a cryptographic clock throughout the network. These transactions are time-

stamped which replaces the communication between validators as they don’t need to order the 

transactions. Therefore, speeding up consensus and finality of transactions as they are put on-

chain and made very difficult to be reversed. 

https://coinshares.com/
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Moreover, The Gulf Stream innovation further enhances Solana’s network performance. Since 

every validator knows the order and process of transactions and validation, validators can execute 

transactions ahead of time, reduce confirmation times and reduce the memory pressure on 

validators from the unconfirmed transaction pool. Therefore, the lighter the validators, the faster 

the network. 

Last, Solana’s Archivers is another integral part of creating the most performant blockchain in 

the world. This data storage solution finds where there is space to store data (block information) 

on the network with criteria namely: 1) replication rate (number of copies of each block across 

the network); 2) fault tolerance rate (number of Archivers which can fail or be attacked and the 

network can still run). This reduces the load on validators to remember all the information as well 

as increases the distribution of replicator nodes across the world. Alongside other innovations, 

improving smart contracts, scaling database systems, block creation and validation and more. 

Solana optimises for speed, latency, throughput and censorship resistance.

WEAKNESS

Solana’s emphasis on speed, cost and censorship resistance has been proven to expose some 

cracks in the fortress. Two main causes for concern arise: 1) security, and 2) decentralisation.

The network has gone offline for a total of around 118 hours since records started. On 17th 

September 2021 there was a classic Denial of Service (DDoS) attack where bots flooded the 

network with 400,000 requests to validate transactions which congested the network shutting 

it down for 18 hours. This was due to the network running out of resources to process all the 

information fast enough. Between 30th April 2022 and 1st May 2022, bots competing for an NFT 

mint (not as a DDOS attack) caused a Solana cluster (grouped validators) to cease producing 

blocks as result of stalled consensus. An enormous amount of inbound transactions (6 million per 

second) flooded the network, overriding validators memory and crashing. This caused insufficient 

votes to finalise earlier blocks. Although not a catastrophic failure, unlike an example such as the 

chain being attacked and breached - which hasn’t happened - these failures could come down to 

security challenges and issues of decentralisation. 

There have been other network outages as seen below where block production has halted (blocks 

stop being produced and chain stops moving forward) or issues such as clock-drift where longer-

than-normal block times (how long it takes for a block to be produced) occurred. The cluster’s 

clock (group of validators) begins to drift, that is to say, it loses synchronicity with real-world 

time.  While this has no impact on performance or network operations, this may affect operations 

of decentralised applications and staking.

https://coinshares.com/
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Total Number of Partial / Full Outages Since January 2021 

Frequency of Partial / Full Outage Since January 2021

Source: Terra, Solana, Avalanche, Bitcoin, Ethereum, Cardano, Hedera, Near, Cosmos, CoinShares, data available as of close 05 June 2022

Source: Terra, Solana, Avalanche, Bitcoin, Ethereum, Cardano, Hedera, Near, Cosmos, CoinShares, data available as of close 05 June 2022
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Solana’s combination of Proof-of-History and Turbine, Solana’s block propagation mechanism, 

fundamentally encourages deterministic block creation because of the order of scheduling of 

transactions and validators. This means that bad actors can predict and attack the next block 

producers in line and therefore disrupt the flow of information and censor users. 

The spectrum of decentralisation depends on your use-case and the goals you want to achieve. The 

reason for the node requirements being so high in terms of cost and operational ability is due to 

Solana’s focus on speed, cost and censorship resistance to propagate information across a network 

in an open and fair manner. Decentralisation is the final fault tolerance of the network. Depending 

on where you are on the spectrum of decentralisation affects your definition. Toly claims that it 

matters how much it costs to destroy every copy of the state to destroy the network - i.e. network 

downtime is not important. Other than the cost and expertise to set up one’s node, the problem 

with basing a whole blockchain model on top of hardware is that it takes individual upfront time to 

call a data centre and see if they have space to build and deploy your hardware. This creates a huge 

barrier of entry for validators. However, The Solana Foundation is trying to solve this problem by 

creating a grant to give validators access to hardware usually reserved for larger organisations.

OPPORTUNITIES

Censorship resistance is the prevention of the disruption of the flow of information flow for 

markets. In the world of DeFi this is a huge unique selling point as traders, both institutional and 

retail, will flock to a faster, cheaper, fairer and open chain which is less likely to be disrupted by 

bad actors. Most base Layer 1 chains have ambitions to usurp Ethereum’s market share without 

any fundamental improvements which can be done on any Ethereum Virtual Machine (Ethereum-

linked) chain. 

Given price discovery is very important to how markets are run, Solana’s efforts to capture the 

value of DeFi through its main goals of being fast, cheap, censorship resistant in a fair and open 

network may filter billions of dollars of value into this ecosystem. 

THREATS

Users may start to value decentralisation and security over speed across the crypto industry as 

more or consistent hacks/time-outs of the network from a blue-chip coin could only accelerate 

this transition. Further damaging the Solana brand as insecure and seeing projects move away and 

unlock value from the system.

Having such a focus on capturing the DeFi market solidifies the notion of Solana living by the 

sword (no scaling solutions) and dying by the sword (effective scaling solutions). Solana refuses 

to ‘shard’ because these pockets of the network expose security inefficiencies.  If Layer 2 scaling 

solutions are effective for Ethereum and others, Solana is vulnerable.

Last, is the societal challenge of users delegating their stake to the largest validators (as they are 

the most trusted) rather than validating/staking themselves due to the cost and expertise needed. 

This increases Solana’s problem of not being decentralised enough within the 33% stake-weighted 

threshold as the staked SOL is not sufficiently distributed. Therefore, reducing censorship 

resistance and security. This stems from Solana using hardware to scale, and, therefore, 

potentially reducing the effectiveness of The Solana Foundation’s Server Program. This aims to 

supply potential validators with hardware normally only accessible to institutions and access to 

data centre providers. 

https://coinshares.com/
https://knowledgebytes.coinshares.com/bitcoin-full-nodes
https://knowledgebytes.coinshares.com/permissionless-and-censorship-resistance
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MARKET PARTICIPANTS

As of 27th May 2022, SOL is the 9th largest token by market cap. Although it’s down -84% from 

its peak, it has increased around 5,210%, since its Initial Coin Offering. Solana’s rise in popularity 

throughout 2021 (price increased 703% Year-over-Year) was a very strong catalyst for exchanges 

to list Solana as demand sky-rocketed. As well as the fact that “DeFi Summer” was a huge boost 

for DeFi focused projects. More access to Solana increases the total volume traded and acts as a 

feedback loop pushing the price higher. There are 261 spot markets, 30 perpetual markets and 1 

futures market to trade SOL.

https://coinshares.com/
https://coinmarketcap.com/currencies/solana/markets/
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Disclosure

The information contained in this document is for general information only. Nothing in this 

document should be interpreted as constituting an offer of (or any solicitation in connection 

with) any investment products or services by any member of the CoinShares Group where it 

may be illegal to do so. Access to any investment products or services of the CoinShares Group 

is in all cases subject to the applicable laws and regulations relating thereto.

This document is directed at professional and institutional investors. Investments may go up 

or down in value and you may lose some or all of the amount invested. Past performance is not 

necessarily a guide to future performance. This document contains historical data. Historical 

performance is not an indication of future performance and investments may go up and down 

in value. You cannot invest directly in an index. Fees and expenses have not been included.

Although produced with reasonable care and skill, no representation should be taken as having 

been given that this document is an exhaustive analysis of all of the considerations which its 

subject-matter may give rise to. This document fairly represents the opinions and sentiments 

of CoinShares, as at the date of its issuance but it should be noted that such opinions and 

sentiments may be revised from time to time, for example in light of experience and further 

developments, and this document may not necessarily be updated to reflect the same.

The information presented in this document has been developed internally and / or obtained 

from sources believed to be reliable; however, CoinShares does not guarantee the accuracy, 

adequacy or completeness of such information. Predictions, opinions and other information 

contained in this document are subject to change continually and without notice of any 

kind and may no longer be true after the date indicated. Third party data providers make 

no warranties or representation of any kind in relation to the use of any of their data in this 

document. CoinShares does not accept any liability whatsoever for any direct, indirect or 

consequential loss arising from any use of this document or its contents.

Any forward-looking statements speak only as of the date they are made, and CoinShares 

assumes no duty to, and does not undertake, to update forward-looking statements. Forward-

looking statements are subject to numerous assumptions, risks and uncertainties, which 

change over time. Nothing within this document constitutes (or should be construed as being) 

investment, legal, tax or other advice. This document should not be used as the basis for any 

investment decision(s) which a reader thereof may be considering. Any potential investor in 

digital assets, even if experienced and affluent, is strongly recommended to seek independent 

financial advice upon the merits of the same in the context of their own unique circumstances.

This document is directed at, and only made available to, professional clients and eligible 

counterparties. For UK investors: CoinShares Capital Markets (UK) Limited is an appointed 

representative of Strata Global Limited which is authorised and regulated by the Financial 

Conduct Authority (FRN 563834). The address of CoinShares Capital Markets (UK) Limited is 

82 Baker Street, London, W1U 6TE. For EU investors: Napoleon AM (napoleon-am.com) is a 

French asset management company regulated by the Autorité des Marchés Financiers (AMF), 

registered under number GP-19000015 since 27/03/2019. Its office is located at 11 rue Paul 

Lelong, 75002 Paris, France.

The CoinShares Astronaut is a trademark and service mark of CoinShares (Holdings) Limited.

Copyright © 2022 CoinShares. All rights reserved. 
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