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Jito

A Solana-based protocol providing MEV infrastructure for
validators and non-custodial liquid staking via JitoSOL,
distributing rewards from transaction ordering and stake
delegation.

Jito Labs, founded in 2022, develops high-performance MEV
(Maximal Extractable Value) infrastructure on the Solana
blockchain, including the Jito-Solana client—a fork of the official
Solana validator software—that enables validators to capture and
redistribute MEV profits from transaction bundling and ordering.
Its Block Engine and ShredStream tools allow searchers to submit
bundles of up to five transactions for atomic, sequential execution
within a single block, reducing failures during congestion and
enhancing efficiency for DeFi applications like Jupiter swaps or
Raydium trades. As of September 22, 2025, over 90% of Solana
validators run the Jito client, processing more than 80% of
network blocks and distributing $150 million in MEV tips year-to-
date, per Jito's dashboard.

Jito's liquid staking pool issues JitoSOL (program ID:
JitoSOL111111111111111111111111111111111), a derivative
representing staked SOL that accrues both native staking yields
(~7% APY) and MEV rewards (~1-2% additional APY), with a total
value locked of $2.8 billion and circulating supply of 45 million
tokens trading at ~$240 (mirroring SOL's price with premium
accrual). Users stake SOL via wallets like Phantom for JitoSOL,
which integrates seamlessly into Solana DeFi protocols such as
Orca pools or Kamino lending, enabling capital-efficient yield
farming without lockups. The JTO governance token (market cap
~$500 million, price ~$3.50) empowers holders to vote on fee
structures and treasury allocations through the Jito DAO, which
has funded $20 million in ecosystem grants by mid-2025.
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Security features include non-custodial staking and MEV auctions
that mitigate sandwich attacks, though past Solana vulnerabilities
prompted Jito's proactive audits and Merkle Distributor
adaptations for upgrades like Alpenglow (SIMD-0326), approved
in September 2025 to reduce finality to 100-150ms. Recent X
discussions highlight Jito's role in securing wrapped BTC on
Solana, with 66% of such trades leveraging its MEV protection
amid $1 trillion in cumulative volume, but users should note risks
like slashing for validator downtime (under 0.1% incidence rate).
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Jupiter on Solana

A decentralized exchange aggregator on the Solana
blockchain that routes trades across multiple DEXs to
optimize prices and minimize slippage for SPL token swaps.

Jupiter, launched in October 2021, serves as the leading DEX
aggregator in the Solana ecosystem, consolidating liquidity from
platforms like Raydium, Orca, and Meteora to provide users with
the best swap rates for SPL digital assets. It processes trades
using an intelligent routing algorithm that scans multiple
automated market makers (AMMs) and order books, ensuring low
slippage and fees as low as $0.00025 per transaction, leveraging
Solana's 65,000 TPS capacity. By September 2025, Jupiter has
facilitated over 1.7 billion swaps and $1 trillion in cumulative
trading volume, with Q2 2025 alone seeing $80 billion in volume,
making it the top trading interface on Solana and surpassing
competitors like Uniswap in daily activity at ~$2 billion.

The platform's native digital asset, JUP (program ID:
JUPyiwrYJFskUPiHa7hkeR8VUtAeFoSYbKedZNsDvCN), powers governance via the
Jupiter DAO, fee rebates, and perpetual trading rewards, with a
fully diluted valuation of ~$317 million and circulating supply of
2.7 billion tokens as of September 22, 2025. Key features include
perpetual futures with up to 100x leverage on Solana (150x on
ETH/wBTC), Jupiter Lend offering 95% loan-to-value ratios for
borrowing against collateral like USDC or SOL, and the
AcceleRaytor launchpad for token launches. Recent integrations,
such as with Pump.fun for memecoin migrations and Warden
Protocol's AI agents for automated swaps, have driven 7 million
monthly transactions, while the mobile app—available on iOS and
Android with Apple Pay support—has over 100,000 downloads
and a 5.0-star rating.
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Despite its dominance, Jupiter faces challenges like a DAO voting
pause until 2026 due to governance trust issues and occasional
transaction failures during Solana congestion, though 2025
upgrades like Firedancer have improved reliability. With $50 billion
in Solana TVL contributions and partnerships including Fireblocks
and the Solana Foundation, Jupiter positions itself as a DeFi
superapp, with upcoming JUPNET Layer-1 launch slated for late
2025 to enhance scalability for tokenized assets and cross-chain
bridges.
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Lamport

The smallest fractional unit of Solana's native digital asset,
SOL, equivalent to 0.000000001 SOL (one-billionth of a SOL).

A Lamport is the smallest denomination of SOL, Solana's native
digital asset, where 1 SOL equals 1 billion (10^9) Lamports.
Named after computer scientist Leslie Lamport, it serves as the
fundamental unit for transactions, account initialization, and fee
calculations on the Solana blockchain. For example, a transaction
fee of $0.00025 (at 2025 SOL prices) equates to approximately
5,000 Lamports, and creating a new account typically requires
0.001-0.002 SOL (1-2 million Lamports) for rent-exempt storage.
As of September 2025, with SOL's high transaction throughput
(up to 65,000 TPS), Lamports enable precise microtransactions,
critical for DeFi and NFT applications.

In the context of Solana's compute budget, prioritization fees are
calculated using micro-Lamports (1 micro-Lamport = 0.000001
Lamports, or 10^-15 SOL). These fees allow users to increase a
transaction's Compute Unit (CU) allocation—up to 1.4 million CUs
per transaction—for faster processing during network congestion.
For instance, a user might pay a fee in micro-Lamports per CU to
prioritize a complex DeFi swap on platforms like Raydium. This
system, refined in 2022 with dynamic fee markets, helps manage
network load, as seen during high-traffic events like the 2021 NFT
minting surge. Wallets like Phantom display balances in SOL but
handle Lamports internally for precision, ensuring seamless user
experiences.
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Meme on Solana

Humorous digital assets on the Solana blockchain, often
inspired by internet memes, leveraging low fees and high
speed for rapid launches and trading.

Memes on Solana refer to meme coins—speculative digital assets
built on the Solana blockchain using the SPL Token program—
that derive value from viral internet humor, community hype, and
cultural references rather than utility. These assets, such as dog-
themed or absurdly branded tokens, exploded in popularity in
2024-2025 due to Solana's scalability, processing up to 65,000
transactions per second at fees under $0.00025, enabling
platforms like Pump.fun to launch over 6 million tokens by
September 2025. The sector's total market cap reached $11.7
billion as of September 22, 2025, down 3.1% in 24 hours, driven
by daily trading volumes exceeding $1 billion and integrations
with DEXs like Raydium for automatic liquidity migration at
$90,000 market caps. Leading examples include Pudgy Penguins
(PENGU) at ~$1.2 billion market cap, tied to an NFT ecosystem
with real-world merchandise, and Bonk (BONK) at $2.19 billion,
which airdropped 50% of supply to Solana users in 2023 to boost
adoption.

Top performers by market cap in September 2025 highlight the
sector's volatility and community focus: Dogwifhat (WIF) at $3.5
billion, featuring a Shiba Inu in a hat and community stunts like
Las Vegas Sphere ads; Official Trump (TRUMP) at $10 billion peak
post-January 2025 launch, with $41 billion in first-week volume
and listings on MEXC; Popcat (POPCAT) surpassing $250 million
after 2,000% growth; and Fartcoin (FARTCOIN) at $2.5 billion,
launched via Pump.fun with transaction-triggered sound effects
for comedic engagement. These assets often burn tokens for
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deflation (e.g., BONK's mechanism) or partner with Web3
platforms like Pixelverse for Telegram gaming, but 99% fail to
exceed $100,000 market caps, per ecosystem data. Recent X
discussions emphasize ETF legitimization for memes like DOGE,
potentially opening doors for Solana tokens, amid warnings of
pump-and-dump risks.

While memes on Solana foster inclusivity through no-code
launches (e.g., $0.02 SOL creation fee on Pump.fun), they face
regulatory scrutiny and security issues, like X's 2025 crackdown
on Pump.fun for volatility. Investors use wallets like Phantom for
trading, with tools tracking 250,000+ weekly launches,
underscoring Solana's role as the premier chain for this $83 billion
30-day memecoin peak in September 2025.
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Nakamoto Coefficient

A metric quantifying blockchain decentralization by
identifying the minimum number of independent entities
needed to compromise network consensus, typically 33% of
stake in proof-of-stake systems or 51% of hash power in
proof-of-work.

The Nakamoto Coefficient, introduced in the 2017 paper
"Quantifying Decentralization" by Balaji S. Srinivasan and Leland
Lee, measures a blockchain's resilience to collusion by
calculating the smallest set of entities—such as validators,
miners, or node operators—that could collectively control enough
resources to halt operations or censor transactions. For proof-of-
stake (PoS) networks like Solana, it targets the number of
validators holding at least 33% of staked digital assets, reflecting
Byzantine fault tolerance thresholds; for proof-of-work (PoW) like
Bitcoin, it focuses on 51% of hash power via mining pools. A
higher coefficient signals stronger decentralization, reducing risks
of 51% attacks or governance capture, while values below 5
indicate vulnerability, as seen in early critiques of Ethereum's
staking concentration.

As of September 2025, Bitcoin's Nakamoto Coefficient stands at
3 for mining pools (e.g., Foundry USA, AntPool, and ViaBTC
controlling over 51% hash rate), highlighting centralization risks
despite ~17,000 nodes yielding a node-based coefficient of
~8,500. Ethereum's is 4, with Lido, Coinbase, Kraken, and
Binance nearing 51% of staked ETH. Solana's has improved to 20
validators for 33% stake (up from 18 in early 2025), per
Rated.Network data, surpassing Ethereum but trailing leaders like
Polkadot (50+) and Avalanche (24). These figures, tracked by
tools like Nakaflow and Chainspect, underscore dynamic shifts—
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Solana's peaked at 34 in 2023 amid validator growth to over
1,400—yet critics note limitations, such as ignoring geographic
clustering (e.g., Solana's early reliance on 2-3 data centers) or
client software dominance, where Bitcoin Core holds ~99%
market share, potentially dropping effective coefficients to 1-3.

While the coefficient provides a snapshot for comparing
ecosystems—e.g., Cardano at 50 for robust stake distribution—it
evolves with network upgrades, like Solana's Firedancer client
enhancing validator diversity. Investors use it to assess asset
security, with low scores correlating to higher volatility during
outages, as in Solana's 2022 disruptions tied to concentrated
stake. Developers optimize for higher values via incentives,
ensuring blockchains like these maintain trust in digital asset
protocols.
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Ondo Finance

A blockchain-based platform tokenizing real-world assets like
U.S. Treasuries and equities to provide institutional-grade
financial products onchain.

Ondo Finance is a decentralized finance (DeFi) platform founded
in 2022 and based in the Cayman Islands, specializing in the
tokenization of real-world assets (RWAs) to bridge traditional
finance with blockchain technology. It operates through an
ecosystem that includes the Ondo Foundation, which supports
decentralized protocols for tokenized assets, and commercial
partnerships focused on creating secure, compliant digital
representations of assets such as U.S. Treasuries, equities, ETFs,
and funds. By converting these assets into blockchain-based
tokens, Ondo enables 24/7 trading, enhanced liquidity, and
broader accessibility for both institutional and retail investors,
while maintaining regulatory compliance through permissioned
validators and proof-of-reserve systems.

Key products include USDY, a yield-bearing stablecoin backed by
short-term U.S. Treasuries and bank deposits, offering daily yields
and deployed on networks like Solana, Sei, and Stellar as of
September 2025; OUSG, the Ondo Short-Term US Government
Treasuries Fund, which anchors initiatives like Fidelity's onchain
money market fund (FDIT) and represents over 99% of its assets;
and Flux Finance, a lending protocol for borrowing and lending
tokenized RWAs with features like permissionless access and
yield optimization. Ondo also launched Ondo Chain in February
2025, a layer-1 blockchain tailored for RWAs with omnichain
bridging, integrated oracles for accurate pricing, and staking of
tokenized assets for network security, addressing liquidity
fragmentation in tokenized markets.
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Recent developments underscore Ondo's growth in the RWA
sector, which expanded 224% since early 2024, with tokenized
U.S. Treasuries up 85% year-to-date and U.S. equities surging
560%. Partnerships include integration with Mastercard's Multi-
Token Network (MTN) for OUSG, enabling 24/7 yield access for
businesses; collaborations with BNB Chain for tokenized equities
covering over 100 U.S. stocks and ETFs; and a $250 million
investment fund, Ondo Catalyst, with Pantera Capital targeting
RWA protocols. Backed by Founders Fund, Pantera Capital, and
Coinbase Ventures, Ondo has acquired Strangelove to bolster its
full-stack RWA infrastructure, positioning it as the second-largest
issuer of tokenized U.S. Treasuries.
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PayFi

A blockchain-based financial paradigm integrating instant
payments with DeFi and RWA tokenization to maximize the
time value of money, pioneered on Solana for high-speed,
low-cost global transactions.

PayFi, short for Payment Finance, is a decentralized financial
framework that merges real-time payment processing with
advanced financing mechanisms, enabling instant access to
liquidity and capital efficiency without traditional intermediaries.
Coined by Solana Foundation Chair Lily Liu at the 2024 Hong
Kong Web3 Carnival, it centers on the time value of money (TVM)
principle, where users leverage programmable smart contracts to
generate yields from future cash flows or tokenized assets, such
as using interest from a $50 deposit in a Solana lending protocol
to cover a $5 purchase under the "Buy Now, Pay Never" model.
On Solana, PayFi exploits the network's 400-millisecond block
times and sub-$0.01 fees to facilitate T+0 cross-border
settlements, targeting disruptions in the $16 trillion credit card
market and $89 trillion trade finance sector.

Key applications include invoice financing via platforms like Huma
Finance, which launched on Solana in November 2024 and
processed over $2 billion in transactions with zero credit defaults
by mid-2025, providing instant liquidity for global businesses
using stablecoins like USDC and PYUSD (64% market share on
Solana). Other projects, such as Reap for business lending and
Perena for stablecoin interoperability, enable creator monetization
through milestone-based payouts and RWA tokenization of real
estate or receivables, boosting liquidity for cross-border trade. As
of September 2025, Solana's PayFi ecosystem has driven $3.6
billion in on-chain stablecoin volume, with partnerships from Visa,

14



Circle, and Stripe enhancing scalability through Firedancer
upgrades for over 100,000 TPS.

Challenges persist in regulatory compliance and adoption,
addressed by the second PayFi Summit at Consensus Hong
Kong 2025, hosted by Huma Finance and the Solana Foundation,
featuring speakers like Lily Liu and Agora CEO Nick Van Eck to
explore institutional integration. Emerging protocols like Remittix
(RTX), raising $26 million in presale with CertiK audits and live
beta wallets, exemplify PayFi's growth, offering borderless
payments with 100x potential amid Solana's $50 billion TVL.
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Proof-of-History (PoH)

A cryptographic time-stamping mechanism used by the
Solana blockchain to sequence events and enable high
transaction throughput with verifiable order.

Proof-of-History (PoH) is a core innovation of the Solana
blockchain, introduced by Solana Labs founder Anatoly
Yakovenko in 2018. It is not a consensus mechanism but a
decentralized clock that cryptographically timestamps
transactions to create a verifiable, chronological order of events.
By using a verifiable delay function (VDF) based on SHA-256
hashing, PoH allows Solana validators to process transactions
without needing to communicate extensively to agree on their
order, significantly boosting scalability. This enables Solana to
achieve up to 65,000 transactions per second (TPS) with average
fees of $0.00025, as reported in 2025 network metrics.

In practice, PoH works by generating a sequence of hashes
where each hash depends on the previous one, creating a
tamper-proof timeline. Validators can independently verify this
sequence, reducing the time and computational overhead
compared to traditional blockchains like Bitcoin or Ethereum,
where nodes must synchronize to confirm transaction order. PoH
complements Solana's Proof-of-Stake (PoS) consensus, where
validators stake SOL to secure the network, allowing Solana to
process blocks every 400 milliseconds. As of September 2025,
Solana's PoH has contributed to over 200 billion transactions
processed, supporting DeFi platforms like Serum and NFT
marketplaces like Magic Eden.

While PoH enhances efficiency, it has faced scrutiny for
centralization concerns, as early Solana validators required high-
performance hardware, though optimizations have since lowered
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barriers. Network outages, like the 17-hour downtime in
September 2021 caused by a transaction surge, exposed reliance
on PoH's leader schedule, prompting upgrades like QUIC
protocol integration. Despite these challenges, PoH remains a
cornerstone of Solana's ability to handle high-throughput
applications, such as Visa's USDC settlement trials in 2023.
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Raydium

An automated market maker (AMM) and decentralized
exchange (DEX) on the Solana blockchain, enabling fast, low-
cost trading and liquidity provision for digital assets with
integrated order book functionality.

Raydium is a leading decentralized finance (DeFi) protocol on the
Solana blockchain, launched in February 2021, that operates as
an automated market maker (AMM) and decentralized exchange
(DEX) with a hybrid model integrating a central limit order book
(CLOB) via Serum's infrastructure. It facilitates trading, liquidity
provision, and token launches for SPL tokens, leveraging Solana's
high throughput (up to 65,000 TPS) and low transaction fees
(~$0.00025). Raydium's core features include swap pools,
liquidity farming, and the AcceleRaytor launchpad for initial DEX
offerings (IDOs), with over $2 billion in total value locked (TVL) and
$100 billion in cumulative trading volume as of September 2025,
per DeFiLlama data.

Raydium's AMM uses constant product pools (e.g., SOL-USDC)
for instant swaps, while its Serum integration allows tighter
spreads and deeper liquidity, benefiting traders with prices often
within 0.1% of centralized exchanges. Liquidity providers earn
fees (0.25% per trade) and RAY token rewards (market cap ~$1.2
billion, price ~$4.50 as of September 2025), with staking yields
averaging 5-10% APY. The AcceleRaytor has launched over 50
projects, including Star Atlas, with recent integrations like
Pump.fun's memecoin migrations adding 1.5 SOL liquidity per
token at $90,000 market cap. Raydium's program ID
(675kPX9MHTjS2zt1qfr1NYHuzeLXfQM9H24wFSUt1Mp8) governs its onchain operations,
consuming ~20,000 Compute Units per swap.
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Security challenges include past exploits, like the 2022 Serum
hack impacting Raydium's order book, mitigated by community-
driven upgrades to Serum's fork, OpenBook. Raydium's role in
Solana's ecosystem is bolstered by partnerships, such as Franklin
Templeton's tokenized fund explorations, but users face risks
from impermanent loss and rug pulls in IDOs. Its mobile-friendly
interface via wallets like Phantom and Solflare, combined with
Solana's speed, supports high-volume trading, with 7 million
monthly transactions recorded in Q3 2025, per Solana Explorer.
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Solana Account

A digital wallet address on the Solana blockchain used to
hold, send, and receive SOL and other SPL tokens, secured
by a private key.

A Solana account is a unique cryptographic address on the
Solana blockchain that represents a user's identity and holds their
digital assets, including SOL (Solana's native token) and other
Solana Program Library (SPL) tokens, such as USDC or NFTs.
Unlike traditional bank accounts, Solana accounts are
decentralized, controlled by a private key or seed phrase, and
interact directly with the blockchain for transactions, staking, or
engaging with decentralized applications (dApps). Each account
is identified by a 44-character public key (e.g.,
7C4jsPZpht42Tw6MjXWF56Q5RFGtTNGGfPSTDb9MpDRH), and its private key must be
securely stored to prevent unauthorized access.

Solana accounts operate within the blockchain's account-based
model, where each account stores data like token balances or
smart contract states. Creating an account requires a small
amount of SOL (approximately 0.001 SOL, or less than $0.01 at
current prices) to allocate storage on the network, a process
called "rent" (though Solana now allows rent-exempt accounts for
efficiency). Users can manage accounts via wallets like Phantom,
Solflare, or Solana's CLI, with hardware wallets like Ledger adding
security. As of September 2025, over 100 million unique Solana
accounts exist, driven by high transaction throughput (up to
65,000 TPS) and low fees ($0.00025 per transaction), making it
popular for DeFi and NFT activities.

Security risks include phishing attacks and private key exposure,
as seen in the 2022 Slope wallet hack affecting 8,000 Solana
accounts. Users are advised to use trusted wallets, enable two-
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factor authentication where available, and avoid sharing seed
phrases. Solana accounts also support advanced features like
staking for validator rewards (with ~7% annual yield) and
programmable accounts for smart contracts, enhancing their
utility in Solana's ecosystem.
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Solana Account Owner

The Solana program (smart contract) that has exclusive
authority to modify a specific account's data or state on the
Solana blockchain.

In the Solana blockchain, the account owner refers to the specific
Solana program (a smart contract) that has the exclusive right to
modify the data or state of a given account. Each Solana account,
which can hold digital assets like SOL or SPL tokens, is
associated with an owning program, identified by its program
address (a 44-character public key). Only this program can alter
the account's contents, such as updating token balances or
executing smart contract logic, ensuring controlled and secure
modifications. For example, the SPL Token program
(TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA) owns token accounts, allowing
it to manage token transfers or minting.

This ownership model is critical to Solana's account-based
architecture, where accounts store data like balances or contract
states. The owner program is specified when an account is
created, requiring a small amount of SOL (around 0.001-0.002
SOL, or less than $0.01 as of 2025) for initialization. Users interact
with the owner program via instructions, often through wallets like
Phantom or Solflare, but cannot directly modify the account
unless authorized by the program's logic. The related concept of
“authority” refers to an address (often a user's public key) granted
permission by the owner program to perform specific actions, like
transferring tokens.

As of September 2025, Solana's ecosystem includes over 100
million accounts, many owned by programs like the SPL Token
program or DeFi protocols (e.g., Raydium, Orca). Security risks
arise if an owner program has vulnerabilities, as seen in the 2022
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Wormhole hack affecting SPL token accounts, emphasizing the
need for audited programs. Misconfigurations in authority
delegation can also lead to unauthorized access, so developers
must carefully manage ownership and permissions.
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Solana CA

CA (Contract Address), is the unique identifier of a smart
contract or onchain program on the Solana blockchain,
represented as a 44-character public key that governs
specific accounts and executes transaction instructions.

In the Solana ecosystem, a Contract Address (CA), also referred
to as a program address, is the unique 44-character public key
(e.g., TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA) that identifies an onchain
program or smart contract deployed on the Solana blockchain.
These programs, written primarily in Rust and compiled to
Berkeley Packet Filter (BPF) bytecode, process transaction
instructions to manage accounts they own, such as transferring
SPL tokens, executing DeFi swaps, or minting NFTs. The contract
address serves as the entry point for interacting with the
program's logic, leveraging Solana's high throughput (up to
65,000 TPS) and low fees (~$0.00025 per transaction) as of
September 2025.

Each contract address is generated deterministically when a
program is deployed, requiring ~0.01-0.1 SOL (~$2-24 at 2025
prices) for rent-exempt storage, depending on the program's size,
per Solana's documentation. For example, the SPL Token
Program's CA (TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA) handles token
operations, while Raydium's CA
(675kPX9MHTjS2zt1qfr1NYHuzeLXfQM9H24wFSUt1Mp8) powers its AMM pools. Users
interact with these addresses via wallets like Phantom or Solflare,
sending instructions that consume Compute Units (e.g., ~10,000
CUs for a token transfer). The Solana ecosystem, with over 1,000
active programs, supports $50 billion in TVL, driven by platforms
like Jupiter and Pump.fun, which rely on specific CAs for their
functionality.

24



Security is critical, as vulnerabilities in a program's logic can lead
to exploits, as seen in the 2022 Wormhole hack targeting cross-
chain contract addresses. Developers use frameworks like Anchor
to ensure robust program design, and Solana's 2025 Firedancer
client enhances execution reliability. Users must verify CAs to
avoid phishing scams, especially for popular programs like
JitoSOL or Orca, as malicious addresses can mimic legitimate
ones. Tools like Solana Explorer allow checking a CA's
transaction history, ensuring trust in DeFi and NFT interactions.
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Solana Compute Units

The smallest unit of measurement for tracking the
consumption of computational resources required to process
transactions or execute programs on the Solana blockchain.

Solana Compute Units (CUs) are a metric used to quantify the
computational resources consumed by transactions or smart
contract (program) executions on the Solana blockchain. Each
transaction or instruction on Solana, such as transferring SOL,
minting an SPL token, or interacting with a DeFi protocol, requires
a specific amount of computational power, measured in CUs. As
of September 2025, Solana's runtime allocates a maximum of
200,000 CUs per transaction by default, though this can be
adjusted with a prioritization fee to request up to 1.4 million CUs
for complex operations, ensuring efficient resource allocation on
the high-throughput network (up to 65,000 transactions per
second).

Compute Units are calculated based on the operations
performed, such as reading/writing account data, executing
program logic, or cryptographic verifications. For example, a
simple SOL transfer might consume ~1,000 CUs, while a complex
DeFi swap on a platform like Raydium could use tens of
thousands. Solana's fee structure ties transaction costs to CU
consumption, with a base fee of 0.000005 SOL per signature
(around $0.00025 at 2025 prices) and optional prioritization fees
to increase CU allocation for faster processing. This system,
enhanced by the 2022 introduction of dynamic fee markets, helps
prevent network congestion during high-demand periods, like
NFT minting surges.

Exceeding the CU limit results in transaction failure, requiring
developers to optimize programs for efficiency, as seen in
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Solana's developer guidelines. Past network issues, such as the
2021 outage from excessive transaction loads, underscored the
importance of CU management, leading to upgrades like QUIC
and localized fee markets. Developers can monitor CU usage via
tools like Solana's CLI or explorer platforms, ensuring cost-
effective dApp performance in ecosystems like Serum or Magic
Eden.
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Solana Foundation

A non-profit organization based in Zug, Switzerland, focused
on fostering the decentralization, adoption, and security of
the Solana blockchain ecosystem through grants, validator
delegations, and global events.

The Solana Foundation, established in 2020 and headquartered in
Zug, Switzerland, operates as a non-profit entity dedicated to
advancing the Solana protocol as a high-performance,
censorship-resistant blockchain capable of supporting mass
adoption of decentralized technologies. It funds ecosystem
projects via its Grants Program, which prioritizes initiatives
enhancing network decentralization, such as tools for validator
operations and DeFi innovations, with over $100 million disbursed
in grants by mid-2025 to more than 500 projects, including
support for the Solana Attestation Service launched in early 2025
for private off-chain data verification tied to wallets. The
Foundation also runs the Delegation Program, providing SOL
stakes to high-performing validators—requiring at least 95%
uptime and geographic diversity—to secure the network, with
delegations totaling over 10 million SOL across 1,400+ validators
as of September 2025, contributing to Solana's Nakamoto
Coefficient of 20.

In 2025, the Foundation has ramped up institutional outreach, co-
backing a $300 million Solana digital asset treasury called
Solmate in Abu Dhabi with ARK Invest and UAE firms, aimed at
building crypto infrastructure and positioning the UAE as Solana's
global hub while managing Brera Holdings' sports portfolio on-
chain. It launched the Solana Policy Institute to influence
regulatory discussions, ensuring Solana's voice in policy arenas
amid post-2024 U.S. election shifts favoring crypto. Events like
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Breakpoint 2025 (December 10-13 in Abu Dhabi, featuring
speakers such as Anatoly Yakovenko and Ledger's Chief
Experience Officer) and a New York conference (May 19-23) drive
developer onboarding, with over 94% of 2024 Radar hackathon
projects from non-U.S. teams highlighting its global focus; these
gatherings have facilitated serendipitous collaborations, boosting
Solana's TVL to $50 billion.

The Foundation's lean structure—about two full-time staff on
grants—balances transparency with efficiency, though community
calls for detailed transparency reports on SOL holdings, sales,
and OTC deals persist, as noted in recent X discussions. Distinct
from for-profit Solana Labs, it addresses challenges like MEV
mitigation through validator sanctions on sandwich attacks and
supports upgrades like Firedancer for enhanced resilience,
solidifying Solana's role in applications from Visa's USDC
settlements to tokenized assets in Franklin Templeton's BENJI
fund.
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Solana Prioritization Fee

An optional fee added to a Solana transaction to increase its
processing priority by allocating more compute units,
calculated as the product of requested compute units and a
micro-Lamport price per unit.

A Solana prioritization fee is an additional cost users can include
in a transaction's compute budget instruction to expedite its
processing on the Solana blockchain, particularly during periods
of network congestion. Introduced as part of Solana's dynamic
fee market in the 1.8.0 upgrade (2022), this fee allows users to bid
for higher Compute Unit (CU) allocations—up to 1.4 million CUs
per transaction—ensuring faster confirmation in high-throughput
environments (up to 65,000 TPS). The fee is calculated by
multiplying the requested CUs by a user-specified price in micro-
Lamports (0.000001 Lamports, or 10^-15 SOL) per CU, rounded
up to the nearest Lamport (0.000000001 SOL). For example,
requesting 200,000 CUs at 1 micro-Lamport per CU costs 200
Lamports, or ~$0.00001 at 2025 SOL prices.

This mechanism helps manage network demand, as seen during
NFT minting surges or DeFi activity spikes on platforms like
Raydium, where transactions with higher prioritization fees are
processed first by validators. Users specify the fee via wallets like
Phantom or Solflare, with tools like Solana Explorer showing
average fees (e.g., 5,000-10,000 Lamports for complex
transactions in 2025). To minimize costs, developers are advised
to optimize programs to use the fewest CUs necessary, as over-
requesting inflates fees without guaranteed benefits. The 2021
network outage, caused by unprioritized transaction floods,
underscored the need for this system, which now supports
Solana's role in applications like Visa's USDC settlements.
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However, overuse of high prioritization fees can increase costs for
users and exacerbate congestion if poorly optimized, as noted in
Solana's developer documentation. Misconfigured fees may lead
to transaction failures if CU limits are exceeded, requiring careful
calibration. As of September 2025, prioritization fees have
stabilized network performance, with median fees around
0.000005 SOL (~$0.00025) for basic transactions, per Solana
Beach metrics, making Solana cost-effective for DeFi and NFT
ecosystems.
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Solana Rent

A fee mechanism on the Solana blockchain where accounts
and programs pay to store data on-chain, with insufficient
balances risking garbage collection.

Solana rent is a system designed to manage on-chain data
storage by charging accounts and programs a fee, measured in
Lamports (1 Lamport = 0.000000001 SOL), to maintain their data
on the Solana blockchain. Each account, which holds digital
assets like SOL, SPL tokens, or program states, requires a
minimum balance to cover storage costs, proportional to the data
size (e.g., ~0.001 SOL or 1 million Lamports for a basic token
account). Introduced in Solana's early design, rent ensures
efficient resource allocation on a high-throughput network (up to
65,000 TPS). If an account's balance falls below the rent
threshold and is not topped up, it may be flagged for garbage
collection, where the Solana runtime deallocates its storage,
freeing up space.

Originally, rent was charged periodically (per epoch, ~2 days), but
updates in 2022 shifted most accounts to a rent-exempt model,
requiring a one-time upfront payment to store data permanently.
As of September 2025, rent payments are less common due to
widespread rent exemption, but non-exempt accounts still face a
rate of approximately 19.2 Lamports per byte per year, per
Solana's documentation. For example, a 1 KB account incurs
~19,200 Lamports annually (~$0.001 at 2025 prices). This system
supports Solana's scalability, as seen in DeFi platforms like Orca,
but requires users to monitor balances via wallets like Phantom to
avoid data loss.
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Solana Smart Contract / Onchain
Program

Executable code deployed on the Solana blockchain that
processes transaction instructions to read from and modify
controlled accounts, equivalent to smart contracts on other
blockchains.

On the Solana blockchain, onchain programs—commonly
referred to as smart contracts in ecosystems like Ethereum—are
stateless executable binaries stored in dedicated accounts and
written primarily in Rust, compiled to Berkeley Packet Filter (BPF)
bytecode for secure execution in the Solana runtime. These
programs define entrypoints that handle specific instructions from
transactions, allowing them to interact with accounts they own,
such as updating token balances in the SPL Token program
(program ID: TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA) or executing trades
on decentralized exchanges like Raydium (program ID:
675kPX9MHTjS2zt1qfr1NYHuzeLXfQM9H24wFSUt1Mp8). Deployment involves uploading
the compiled program to an account via tools like the Solana CLI,
requiring approximately 0.01-0.1 SOL (around $2-20 at
September 2025 prices of ~$240 per SOL) for rent-exempt
storage, depending on program size.

Programs execute deterministically within Solana's parallel
processing model, leveraging up to 60 million Compute Units
(CUs) per transaction as of mid-2025 updates, enabling complex
operations like DeFi swaps or NFT mints without exceeding
network limits. Popular examples include the System Program (ID:
11111111111111111111111111111111) for basic account
management and the Stake Program (ID:
Stake11111111111111111111111111111111111111) for SOL staking, which as of
September 2025 supports over 70% of SOL supply staked across
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1,400+ validators. The Pinocchio library, introduced in early 2025,
optimizes program efficiency by reducing CU consumption by up
to 50% for common operations, aiding developers in building
scalable applications like Orca's whirlpool liquidity pools or
Jupiter's perpetual exchanges.

Security considerations for Solana programs emphasize thorough
audits, as vulnerabilities can lead to exploits like the 2022
Wormhole bridge hack affecting cross-chain program interactions;
developers use frameworks like Anchor for safer Rust-based
development, and recent 2025 enhancements via the Firedancer
client improve runtime reliability for program execution. With over
1,000 active programs powering $50 billion in total value locked
(TVL) in DeFi and NFTs as of September 2025, these onchain
components drive Solana's ecosystem, supporting high-
throughput applications such as Visa's USDC settlements at sub-
second finality.
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Solana (SOL)

A high-performance Layer-1 blockchain platform enabling
fast, low-cost transactions for decentralized applications and
digital assets using proof-of-history and proof-of-stake
consensus.

Solana is an open-source blockchain launched in March 2020 by
Solana Labs, founded in 2018 by Anatoly Yakovenko and Raj
Gokal. It addresses blockchain scalability challenges through its
innovative proof-of-history (PoH) mechanism combined with
proof-of-stake (PoS), allowing the network to process up to
65,000 transactions per second (TPS) at an average cost of
$0.00025 per transaction. This hybrid consensus timestamps
transactions cryptographically to create a verifiable historical
record, reducing validation times and enabling efficient
decentralized app (dApp) development in areas like DeFi, NFTs,
and gaming.

The platform's native digital asset, SOL, powers network
operations, including staking for validators and transaction fees.
Solana uses Rust for smart contract programming via its SPL
Token standard, akin to Ethereum's ERC-20, supporting seamless
integration with other languages and fostering a developer
community of over 3.5 million active Rust users. As of September
2025, Solana ranks as the second-largest blockchain by total
value locked (TVL), with integrations like Franklin Templeton's
BENJI platform for onchain U.S. government money funds and
Visa's support for USDC payments to merchants via Worldpay
and Nuvei.

Despite its strengths, Solana has faced network outages,
including a seven-hour disruption in May 2022 due to bots and a
fork in September 2021 from transaction surges, leading to
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improvements in resilience. It also encountered a 2022 class-
action lawsuit alleging unregistered securities sales and
misleading token supply information, alongside wallet hacks,
though it continues to expand with mobile initiatives like the
Seeker phone featuring onchain perks.
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Solana Token Program

A core Solana onchain program with the program ID
TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA, enabling the creation,
transfer, minting, and freezing of fungible and non-fungible
digital assets.

The Solana Token Program, part of the Solana Program Library
(SPL), is a pre-built onchain program with the program ID
TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA, designed to manage the
lifecycle of digital assets on the Solana blockchain. It provides
standardized functionality for creating, transferring, minting,
burning, and freezing both fungible tokens (e.g., USDC, SRM) and
non-fungible tokens (NFTs), similar to Ethereum's ERC-20 and
ERC-721 standards. Written in Rust and compiled to BPF
bytecode, the program processes instructions within Solana's
high-throughput environment (up to 65,000 TPS), with
transactions costing ~5,000 Lamports (~$0.00025 at 2025 prices)
for simple operations like transfers, per Solana's fee structure.

The Token Program manages token accounts, which are distinct
from main Solana accounts and store balances of specific tokens.
Creating a token account requires ~0.002 SOL (~$0.01) for rent-
exempt storage, holding 165 bytes of data. Key instructions
include mint (issuing new tokens, restricted to a mint authority),
transfer (moving tokens between accounts), burn (destroying tokens),
and freeze (locking accounts, used in regulatory compliance or NFT
staking), with authority delegated via public keys. As of
September 2025, over 1.5 million SPL tokens, including $2.5
billion in USDC and millions of NFTs on platforms like Magic
Eden, rely on this program, per Solana Explorer data.

Security is critical, as vulnerabilities in token-related programs can
lead to exploits, like the 2022 Slope wallet hack impacting 8,000
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accounts. Developers using the Token Program, often via
frameworks like Anchor, must ensure proper authority checks to
prevent unauthorized minting or transfers. The program's
efficiency, leveraging Solana's Proof-of-History, supports high-
volume applications, such as Visa's USDC settlements and
Franklin Templeton's BENJI fund, but requires careful CU
management (e.g., ~10,000 CUs for a transfer) to avoid
transaction failures during network congestion.
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Solana Token Program

A core Solana onchain program with the program ID
TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA, enabling the creation,
transfer, minting, and freezing of fungible and non-fungible
digital assets.

The Solana Token Program, part of the Solana Program Library
(SPL), is a pre-built onchain program with the program ID
TokenkegQfeZyiNwAJbNbGKPFXCWuBvf9Ss623VQ5DA, designed to manage the
lifecycle of digital assets on the Solana blockchain. It provides
standardized functionality for creating, transferring, minting,
burning, and freezing both fungible tokens (e.g., USDC, SRM) and
non-fungible tokens (NFTs), similar to Ethereum's ERC-20 and
ERC-721 standards. Written in Rust and compiled to BPF
bytecode, the program processes instructions within Solana's
high-throughput environment (up to 65,000 TPS), with
transactions costing ~5,000 Lamports (~$0.00025 at 2025 prices)
for simple operations like transfers, per Solana's fee structure.

The Token Program manages token accounts, which are distinct
from main Solana accounts and store balances of specific tokens.
Creating a token account requires ~0.002 SOL (~$0.01) for rent-
exempt storage, holding 165 bytes of data. Key instructions
include mint (issuing new tokens, restricted to a mint authority),
transfer (moving tokens between accounts), burn (destroying tokens),
and freeze (locking accounts, used in regulatory compliance or NFT
staking), with authority delegated via public keys. As of
September 2025, over 1.5 million SPL tokens, including $2.5
billion in USDC and millions of NFTs on platforms like Magic
Eden, rely on this program, per Solana Explorer data.

Security is critical, as vulnerabilities in token-related programs can
lead to exploits, like the 2022 Slope wallet hack impacting 8,000
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accounts. Developers using the Token Program, often via
frameworks like Anchor, must ensure proper authority checks to
prevent unauthorized minting or transfers. The program's
efficiency, leveraging Solana's Proof-of-History, supports high-
volume applications, such as Visa's USDC settlements and
Franklin Templeton's BENJI fund, but requires careful CU
management (e.g., ~10,000 CUs for a transfer) to avoid
transaction failures during network congestion.
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SPL (Solana Program Library)

A standardized set of protocols and tools on the Solana
blockchain for creating and managing fungible and non-
fungible digital assets, similar to Ethereum's ERC standards.

The Solana Program Library (SPL) is a collection of on-chain
programs and standards designed to facilitate the creation,
management, and interaction with digital assets on the Solana
blockchain. Introduced by Solana Labs, SPL provides developers
with pre-built, audited smart contracts (called programs in
Solana's terminology) to handle tasks like token issuance,
transfers, and governance. The most prominent component, the
SPL Token program, enables the creation of fungible tokens (like
USDC or Serum's SRM) and non-fungible tokens (NFTs), akin to
Ethereum's ERC-20 and ERC-721 standards. As of September
2025, over 1.5 million unique SPL tokens have been created,
powering DeFi, NFTs, and gaming applications.

SPL tokens are stored in Solana accounts, specifically in "token
accounts" associated with a user's main account, which requires
a small amount of SOL (approximately 0.002 SOL, or less than
$0.01) for initialization. These tokens leverage Solana's high
throughput (up to 65,000 transactions per second) and low
transaction fees ($0.00025 on average), making them cost-
efficient for applications like decentralized exchanges (e.g., Orca,
Raydium) and NFT marketplaces (e.g., Magic Eden). Other SPL
programs include Associated Token Account (streamlining token
storage), Token Swap (for AMM-based trading), and Stake Pool
(for liquid staking), all written in Rust or C for compatibility with
Solana's runtime.

While SPL enhances developer efficiency, risks include smart
contract vulnerabilities, as seen in past exploits like the 2022
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Wormhole bridge hack, which affected SPL token transfers.
Developers are encouraged to use audited SPL programs and
follow best practices. The ecosystem's growth is evident in
integrations like Circle's USDC on Solana, with $2.5 billion in
circulation as of mid-2025, and major projects like Franklin
Templeton's BENJI fund leveraging SPL for tokenized assets.
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