Introduction

What is Saber?

Saber is an automated market maker and liquidity pool on Solana designed for extremely efficient trading between similarly
priced (pegged) assets, without an opportunity cost.

This trading activity results in fees for providers of liquidity, resulting in a safer, lower-risk staking opportunity representing real
world transaction volume.

For more information about why Saber is useful, see: Why Saber?

Asset Types

Saber generally allows for trading between assets that mean revert in price. There are several assets that Saber specializes in:

» USD Stablecoins. There are hundreds of dollar-based stablecoins in existence, ranging from dollar-backed stablecoins
like USDC and Tether, decentralized stablecoins such as UST, and native Solana stablecoins such as Cashio.

» Bridged assets. There are a large number of bridges that lead to Solana, and Saber is the primary liquidity source to
exchange between the different bridged assets. One example is the renBTC-BTC pool, which allows swapping between
the Ren and FTX versions of Bitcoin. Many stablecoins are also bridged assets; Saber is the primary way for Solana users
to navigate between different chains.

» Staking derivatives. Saber is the largest venue for trading SOL staking derivatives such as Marinade SOL and Lido SOL.

Disclaimer

All claims, content, designs, algorithms, estimates, roadmaps, specifications, and performance measurements described in
this project are done with the author's best effort. It is up to the reader to check and validate their accuracy and truthfulness.
Furthermore, nothing in this project constitutes a solicitation for investment.


https://docs.saber.so/
https://solana.com/
https://docs.saber.so/about/why-saber
https://www.circle.com/en/usdc
https://tether.to/
https://terra.money/
https://cashio.app/
https://app.saber.so/#/pools/btc/deposit
https://renproject.io/
https://ftx.com/
https://marinade.io/
https://lido.fi/
https://github.com/saber-hq/docs/tree/master/docs/about/intro.md
https://github.com/saber-hq/docs/tree/master/docs/about/intro.md
https://docs.saber.so/about/how-it-works
https://docs.saber.so/
https://docs.saber.so/about/how-it-works
https://docs.saber.so/about/why-saber
https://docs.saber.so/about/ecosystem
https://docs.saber.so/about/public-goods
https://docs.saber.so/about/listing
https://docs.saber.so/getting-started/wallets
https://docs.saber.so/getting-started/providing-liquidity
https://docs.saber.so/getting-started/swapping-tokens
https://docs.saber.so/getting-started/yield-farming
https://docs.saber.so/developing/overview
https://docs.saber.so/developing/registry
https://docs.saber.so/developing/decimal-wrappers
https://docs.saber.so/developing/swapping
https://docs.saber.so/developing/pricing-lp-tokens
https://docs.saber.so/developing/sdks/saber-common
https://docs.saber.so/developing/sdks/stable-swap
https://docs.saber.so/assets/allbridge-assets
https://docs.saber.so/assets/ren-assets
https://docs.saber.so/quarry/use-case
https://docs.saber.so/quarry/how-to-use
https://docs.saber.so/quarry/merge-mining
https://chat.saber.so/
https://twitter.com/Saber_HQ
https://github.com/saber-hq/
https://docs.saber.so/quarry
https://docs.saber.so/
https://chat.saber.so/
https://github.com/saber-hq/docs

Why Saber?

It is a misconception that Saber is competing with general AMMs and orderbooks. They are not the same and go after
different markets.

Saber is meant to be a place for low risk staking on large transaction volume. It encourages high volume by having the best
pricing for swaps (encouraging arbitrage bots to trade), and it is extremely composable with other DeFi applications on Solana,
reducing the opportunity cost for the otherwise low yields.

Zero Impermanent Loss

Saber's StableSwap algorithm makes the assumption that assets in a pair will converge to the same price. As such, it does not
have impermanent loss in the way that constant product AMMSs do.

Note that there is still a risk of prices diverging from equilibrium: if one asset in the pool "de-pegs" (that is, drops or skyrockets
in price permanently), a liquidity provider will experience impermanent loss. One should take care to research the underlying
assets they are investing in.

Concentrated Liquidity

There is an age-old debate of whether or not automated market makers are more efficient in providing liquidity than
orderbooks.

There are two properties to measure the efficiency of liquidity: spread and depth. Spread refers to the difference between the
bid (selling) price and the ask (buying) price, and depth refers to the total amount of volume that can be moved for a particular
percentage of price decrease.

Constant product market makers like Uniswap V2 are very inefficient in liquidity provision, as they spread liquidity out over a
large curve. For example: if $1,000,000 is allocated to the USDT-USDC pair evently, swapping 10,000 USDT to USDC results in
a new price of $1.04 USDC.

Saber is different. The algorithm knows that USDT and USDC should be the same price, so you can expect a virtually zero
change in price. As a result, liquidity providers are able to charge higher fees and more profit.

Zero Opportunity Cost

Unlike other concentrated liquidity AMM positions, Saber LP tokens themselves are able to be used in all sorts of places
ranging from lending markets (see Port) to collateralizing other stablecoins (see Parrot). This allows for Saber to be much
more composable than orderbooks, as orderbook positions cannot directly be used as assets within other protocols. This
greatly reduces (and in the long run, eliminates) the opportunity cost of deploying capital, providing a passive "risk-free" rate
of return to the decentralized financial ecosystem.

This means that the goal of Saber as a protocol is not necessarily to maximize fees per LP token-- it is just the closest thing to
a risk free rate of return on Solana, relative to an LP's underlying assets. A more important goal would be to maximize the
protocol's revenue, meaning that total volume is more important than volume/TVL ratio.
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Ecosystem

Aggregators

o Tulip
e Sunny Aggregator

Lending

e Apricot Finance

If your project isn't listed here, submit a pull request on GitHub!
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Saber Public Goods

The Saber team has built or been a major contributor to a wide variety of products and services on the Solana blockchain.

Some applications listed here are closed source. If you would like to contribute to a closed source project, please contact the
Saber team at team@saber.so.

Developer Tools

Continuous Integration/Continuous Deployment

e Goki CLI - A CLI for deploying programs on the Solana blockchain, with extra safety checks and checksums.
e DeployDAO Migrator - (unmaintained) A tool for versioning programs and program upgrades.

e Solana Program Registry - An open registry for transparent, verified builds of Solana programs, binary checksums, and
Anchor IDLs. Built on GitHub Actions.

e Anchor.so - A Solana account explorer and program simulator, built on Anchor.
o WalletKit by Goki -  Wallet connector for Solana dApps.

e Captain - (unmaintained)  Version control and key management for Solana programs.

Frontend/JavaScript

e Sail-  AReactlibrary for Solana account management and transaction processing.
e solana-contrib - General Solana utility functions.

e use-solana - Solana React library.

o token-utils - SPL Token arithmetic and types.

e anchor-contrib - TypeScript client for Anchor programs.

e chai-solana - Chai test helpers for Solana programs.

Python

e solana-py - Solana Python SDK.

e pyserum - Serum DEX client library.

Smart Contract Libraries

o Vipers - Assorted checks and validations for writing safer Solana programs.

o U128 - U128 helpers for Solana programs to make programs more efficient.

Miscellaneous

o Token List Builder - Tools for merging token lists.

e saber-overlay - A Nix overlay containing various Solana and crypto CLI tools.

Treasury Management

o Goki Smart Wallet - Multisig Solana wallet with Timelock capabilities

e Tribeca- An open standard and toolkit for launching DAOs on Solana.

o \enko - Streaming payments and token release.

e Quarry Mint Wrapper - A mechanism for allowing multiple addresses to mint tokens.

o Merkle Distributor - A smart contract that distributes a balance of tokens according to a Merkle root.

Governance

e Permalock - Tribeca vote escrows with infinite lockup durations.

e SAVE: Simple Agreement for Vote-Escrowed tokens - A SAFE-like derivative which enforces that tokens must be locked
for a specific period of time.

e Quarry Gauge - A veToken-based liquidity mining rewards allocator.
e Tribeca Registry - A registry of DAOs on the Tribeca protocol.

e Snapshots - Voting Escrow Snapshots: Historical snapshots of previous voting escrow balances.

DeFi

e spl-token-swap (Stable Curve) - Stable token swap curve used by Orca, Raydium, Atrix, Aldrin, Saros, Penguin, and others
o Mercurial is based off of this code, but does not use it.

e TokenDAO - A browser for Solana token lists.

e The Certified© Token List - An aggregated token list, managed by protocols.

o Certified® Limit Book - (unmaintained) A powerful, fully decentralized crypto exchanged powered by Solana and Serum.
e Quarry -  An open protocol for launching liquidity mining programs on Solana.

o Crate Protocol - A composable primitive for tokenized baskets of assets.

» Arrow Protocol - Protocol for launching staking derivatives for communities and DAOs.

e Sencha - An automated market maker based on the constant product invariant.

e Traction - An American options protocol.
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Listing on Saber

Anyone can create a Saber pool: Saber is a permissionless protocol.

However, getting featured on the web app and being added to gauges requires additional steps. This is because Saber only
lists stable pairs: assets must be verified to be relatively stable before being pushed to users.

To get your asset listed on Saber, perform the following steps:

1. Add your token to the official Solana token list.

2. Submit a pull request to the Saber Governance repo, editing Sources.toml and assets/Mainnet.toml. If you are non-
technical, you may create a ticket here instead.

More Help

Please email team@saber.so if you have any additional questions with Listing Request in the subject.
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Solana Wallets

The Saber interface currently supports the following wallets:

e Phantom (suggested for most users)
o Clover

o Coin98 Wallet

o Ledger

o MathWallet

e Slope

e Sollet Extension

e Sollet

e Solong

Adding a Wallet

We use use-solana to allow users to connect to their wallets.

If your wallet is not yet supported by Saber, please submit a pull request to this repository and contact our team at
team@saber.so.
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Tutorial: Providing Liquidity

Pools are a way to provide /iquidity, or the ability to trade, between tokens on Saber. They allow users to earn trading fees on
tokens they're holding.

Deposit
Let's say you want to supply to the USDC and USDT pool.

e Go the the Pools tab and select Deposit.

e Enter a quantity of USDT and USDC to trade from.
o Because this is a stable pair, you aren't required to deposit both tokens. However, depending on how different the
quantity between tokens is, you may have to pay a larger transaction fee. This is to incentivize close-to-equal
distribution within the pool.

Position Management

e

Deposit Withdraw

USDC
USD Coin 5

Balance: 6.9770808 USDC ~$5.00
USDT
Tether USD

Balance: 1.996292 USDT $—

o Select Deposit. This will display a breakdown of the transaction you're about to make:
o Deposit Currencies shows the amount of each token you're depositing
o New pool share is what your share of the pool will be after the transaction is made

o Fees is determined by how different the quantity between tokens you're depositing is. This is to incentivize close-to-
equal distribution within the pool.

Review Deposit esc

Total Deposit

$5.00

Deposit Currencies . 5 USDC

@ ouspt
New pool share $100,019.26 (96.94%)
Fees & 0.005 SSLP (0.10%)

You may be asked to confirm the transaction
via your wallet.

» Select Confirm Deposit. Depending on what wallet you're using, you'll likely be prompted to confirm the transaction via
your wallet's interface.

e The deposit is now complete! On the bottom left, you'll see a notification that contains a link to the transaction on Solana's
explorer.
o You'll notice that you also now have LP tokens in your wallet that represent your share of the pool.\

Withdraw

Let's say you want to withdraw your liquidity from the USDC-USDT pool.

e Go the the Pools tab and select Withdraw.

o By default, you'll be given the option to withdraw using a single token in the pool. You can click on the currently selected
token to a different token in the pool.
o If you are withdrawing a large proportion of the pool, you may want to choose to withdraw a distribution of all tokens
in the pool instead. To do this, you can enter Settings by clicking on the settings icon in the top right corner. Here,
you can switch Withdrawal Currency to All Currencies.\

Settings esc

Max Slippage

0.1% - 1.0% %

Withdrawal Currency

o Enter how much of your liquidity in the pool that you want to withdraw by moving the percentage slider.

Position Management

-

Deposit Withdraw

Select the percentage of your position to withdraw:

100.00%

o 198.725801

Max Withdrawal: 198.725861 USDC ~$198.73

e Once you've entered your desired amount, click the Withdraw button. This will show a review screen with the following
breakdown:
o Withdrawal Currencies shows the amount of each token you're withdrawing

o New pool share is what your share of the pool will be after the transaction is made

o Fees is determined by the quantity of token(s) you withdraw relative to the other token in the pool. This is to
incentivize close-to-equal distribution within the pool.

Review Withdrawal esc

Total Withdrawal

$198.73

Withdrawal Currencies . 198.725 USDC
New pool share $1.27 (<0.01%)
Fees ® 1.188 USDC (0.60%)

You may be asked to confirm the transaction
via your wallet.

o Select Confirm Withdrawal. Depending on what wallet you're using, you'll likely be prompted to confirm the transaction
via your wallet's interface.

e The withdrawal is now complete! On the bottom left, you'll see a notification that contains a link to the transaction on
Solana's explorer.
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Tutorial: Swapping Tokens

Saber allows you to swap between a stable pair of assets (e.g. USDC and USDT) with very low slippage and fees.
Let's say you have USDT and you want to trade it for USDC.

e On the swapping interface, select the tokens you want to exchange from (USDT) and to (USDC).

o Enter a quantity of USDT to swap from.
o You can click on a token balance to populate the max amount you can swap.

o Clicking the arrow button in the center will switch between what token you're swapping from and to.

-

Swap

USDC 1
USD Coin
Balance: 58,0087 .977688 USDC ~$1.00
L 2

Tether USD 0.996291

Balance: 50, 001.0800000 USDT ~%$1.00 (<0.01%)

<« Exchange Rate 1 USDC = 0.9963 USDT

o Select Review. This will display a breakdown of the transaction you're about to make:
o Swap from is the quantity of the token you currently hold that you want to exchange

o Minimum Received is the minimum quantity of the token you'll receive. If the received amount turns out to be lower
after you execute the transaction, the transaction will fail.

o Exchange Rate is the conversion rate between the two tokens you're swapping.

o Price Impact is the slippage percentage of the swap. The lower the price impact, the better value you're getting on
your swap.

o Liquidity Provider Fee is the transaction fee for swaps. This fee is split evenly between rewards to incentivize liquidity
providers and reserves for the protocol.

Review Swap esc

Estimated Received

0.996 USDT

Swap from ® 1usbc
Minimum Received . 0.991 USDT
Exchange Rate 1 USDC = 0.9963 USDT
Price Impact <0.01%
Liquidity Provider Fee 0.002 USDT (0.20%)

You may be asked to confirm the transaction
via your wallet.

Confirm Swap -

o Select Confirm Swap. Depending on what wallet you're using, you'll likely be prompted to confirm the transaction via your
wallet's interface.

e The swap is now complete! On the bottom left, you'll see a notification that contains a link to the transaction on Solana's
explorer.
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Tutorial: Yield Farming

Yield farming (or liquidity mining) is a way to incentivize liquidity providers to deposits crypto assets in the protocol.

Farms

Active Farms

®@® USDC-USDT

Total Staked $19,999

APY )

®® USDC-PAI

Total Staked

APY oo

Once inside of a farm, you'll be able to stake or unstake LP tokens.

Liquidity Mining

Stake Unstake

SLP
USDC-USDT Sab... 8 . 88

Balance: ©.000000 SLP $—

Enter an amount

You can see in each farm how much you have liquidity stake, as well as how much SBR you have available to claim.

9 USDC-USDT Saber LP

Your unclaimed SBR

9 O / day
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Overview

Protocol

The Saber protocol consists of several programs:

e The Stable Swap program, which handles creating LP tokens and swapping

e The Saber Periphery, which consists of:
o The Decimal Wrapper, which handles adjustments of decimals

o The Continuation Router, which routes between different Saber pools and the Add Decimal program atomically in one
transaction.

(¢]

The Lockup, which controls the tokens released to the Saber team and pre-token investors

[¢]

The Mint Proxy, which handles the issuance of new Saber tokens

The Redeemer, which allows burning an "lIOU" token for a Saber token

[¢]

Liquidity Mining
Liquidity mining is handled by the Quarry protocol.

Governance

Governance is handled by Tribeca. Documentation on its programs may be found on the Tribeca documentation site.
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The Saber Registry

The Saber Registry is an automatically generated JSON list of all Saber pools. It contains metadata not present on-chain which

may be useful if displaying pool information.

Pools List

The pools list is available at https://registry.saber.so/data/pools-info.mainnet.json.
The list contains the following info for each pool:

o 1d: the unique user-friendly ID of the pool, used in the URL

» tokens: the tokens backing the pool

o tokenlcons: the tokens backing the pool in the order that they should be rendered. E.g. USDC-USDT should be rendered
as USDT-USDC.

« underlyinglcons: the tokenlcons, unwrapped for their underlying assets. This is generally only different than
tokenlcons for decimal wrapped tokens.

e currency: the currency category of the pool, all uppercase. A pool generally only trades against other pools with the
same currency.

o IpToken: token information of the LP token.

o plotKey: Deprecated. This is the key of the Plot in the old Saber farming system.

e swap: The pool config and state.

e quarry: Key of the Quarry associated with the official Saber liquidity mining program.
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Decimal Wrapped Tokens

A decimal-wrapped token is a token which has been modified to add more decimal places. It exists because the Saber stable
swap invariant formula does not adjust for the number of decimal places that the underlying token has.

For example, USDC has 6 decimal places but wDAI has 9 decimal places. Without the decimal wrapper, the stable swap
invariant would assume that 1,000 USDC = 1 DAI, which is obviously incorrect.

The lack of decimal adjustment was intentional to ship fast with as few edge cases as possible; however, it can cause
confusion for developers attempting to integrate tokens. Furthermore, it is possible to acquire decimal-wrapped tokens in
one's wallet if the Saber Ul was not used to withdraw or swap tokens.

The token is the token that is staked into the decimal wrapper. The token is the decimal wrapped token.

Each wrapper token is suffixed with the number of decimal places it has. For example, USDC-9 is the wrapper token of USDC
with 9 decimals.

There are four key instructions for interacting with decimal-wrapped tokens:

InitializeWrapper : if your token does not yet have a decimal wrapper, you must create a decimal wrapper using this

instruction. Make sure to select a mint that is user friendly, as it might end up in your users' wallets!
» deposit: Deposits underlying tokens for wrapper tokens.
o withdraw: Burns wrapper tokens to get the underlying tokens.

o withdrawAll: Burns all wrapper tokens to get the underlying tokens. This is particularly useful for multi-instruction

swaps.
One should use the Saber Periphery SDK in order to interact with this program.

TODO: add code examples of the saber-periphery.

C

The code for the Add Decimals program can be found on GitHub.
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