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Abstract—Building trustless cross-blockchain trading protocols
is challenging. Centralized exchanges thus remain the preferred
route to execute transfers across blockchains. However, these
services require trust and therefore undermine the very nature
of the blockchains on which they operate. To overcome this,
several decentralized exchanges have recently emerged which
offer support for atomic cross-chain swaps (ACCS). ACCS enable
the trustless exchange of cryptocurrencies across blockchains,
and are the only known mechanism to do so. However, ACCS
suffer significant limitations; they are slow, inefficient and costly,
meaning that they are rarely used in practice.
We present X CLAIM: the first generic framework for achieving
trustless and efficient cross-chain exchanges using cryptocurrencybacked assets (C BAs). X CLAIM offers protocols for issuing,
transferring, swapping and redeeming C BAs securely in a
non-interactive manner on existing blockchains. We instantiate X CLAIM between Bitcoin and Ethereum and evaluate our
implementation; it costs less than USD 0.50 to issue an arbitrary amount of Bitcoin-backed tokens on Ethereum. We show
X CLAIM is not only faster, but also significantly cheaper than
atomic cross-chain swaps. Finally, X CLAIM is compatible with
the majority of existing blockchains without modification, and
enables several novel cryptocurrency applications, such as crosschain payment channels and efficient multi-party swaps.
Index Terms—blockchain, interoperability, C BA, Bitcoin,
Ethereum

I. I NTRODUCTION
Blockchain-based cryptocurrencies enable secure and trustless transactions between parties. As a result, they have gained
widespread adoption and popularity in recent years; there are
currently over 2 000 different cryptocurrencies in operation,
with a total market cap of USD 135bn [48]. However, despite
a growing and thriving ecosystem, cryptocurrencies continue
to operate in complete isolation from one another: blockchain
protocols provide no means by which to communicate or
exchange data with external systems. Hence, achieving interoperability between blockchains remains an open challenge.
Centralized exchanges thus remain the preferred route to
execute fund transfers and exchanges across blockchains.
However, these services require trust and therefore undermine
the very nature of the cryptocurrencies on which they operate,
making them vulnerable to attacks [32], [35], [89], [95]. To
overcome this, decentralized exchanges [1], [2], [13], [16],
[18] (DEXs) have recently emerged, removing the need to trust
centralized intermediaries for blockchain transfers. However,
the vast majority of DEXs only enable the exchange of
cryptocurrency-assets within a single blockchain, i.e., they do
not operate across blockchains (cross-chain). As such, it is

only a handful of platforms [17], [30] that actually support
cross-chain exchanges through the use of atomic cross-chain
swaps (ACCS) [4], [33], [69], [105].
ACCS enable secure cross-chain exchanges, e.g. using
hashed timelock contracts (HTLCs) [5], [47]. At present,
they are the only mechanism to do this without necessitating
trust. Unfortunately, they require several strong assumptions
to maintain security, thus limiting their practicality: they are
interactive, requiring all parties to be online and actively
monitor all involved blockchains during execution; they require synchronizing clocks between blockchains and rely on
pre-established secure out-of-band communication channels.
In addition, they also incur long waiting periods between
transfers and suffer the limitation that for every cross-chain
swap, four transactions need to occur, two on each blockchain.
This makes them expensive, slow and inefficient.
We therefore present X CLAIM (pronounced cross-claim):
the first generic framework for achieving trustless cross-chain
exchanges using cryptocurrency-backed assets. In X CLAIM,
blockchain-based assets can be securely constructed and oneto-one backed by other cryptocurrencies, for example, Bitcoinbacked tokens on Ethereum. Through the secure issuance,
swapping, and redemption of these assets, users can perform
cross-chain exchanges in a trustless and non-interactive manner, overcoming the limitations of existing solutions.
To achieve this, X CLAIM exploits publicly verifiable smart
contracts to remove the need for trusted intermediaries and
leverages chain relays [6], [33], [76], [106] for cross-chain
state verification. Using these building blocks, X CLAIM constructs a publicly verifiable audit log of user actions on both
blockchains and employs collateralization and punishments to
enforce the correct behavior of participants. Thereby, X CLAIM
follows a proof-or-punishment approach, i.e., participants must
proactively prove adherence to system rules.
Due to its simple and efficient design, X CLAIM enables
several novel applications, such as: (i) cross-chain payment
channels, where users can exchange payments off-chain across
different blockchains in a trustless manner; (ii) temporary
transaction offloading, where users temporarily tokenize their
cryptocurrency on other blockchains to overcome network
congestion and high fees; and (iii) N-way and multi-party
atomic swaps allowing efficient and complex atomic swaps.
Finally, as X CLAIM maintains compatibility with existing
standardized asset interfaces [10], [11], the issued assets are
tradeable via existing decentralized exchanges, enabling these

