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The Symphony of Blockchains is an interactive, visual and auditory exploration of Bitcoin, cryptocurrency and the blockchain. It is an ongoing
research initiative with a singular aim: to help bring about greater understanding of both blockchain technology and the ever expanding (and
contracting) cryptocurrency marketplace.

The term ‘blockchain’ is being increasingly found in everyday language, with little explanation or understanding of the technology and its
implication for the future. This work aims to explain both blockchain technology and its most visible application—cryptocurrencies. Through this
visualisation we explain the concept underpinning blockchain as well as the individual transactional detail and ultimately the health of any
cryptocurrency.

As the technology becomes more pervasive and it impacts on everyday life more, it's important that we attempt to explain it in a meaningful way.

At Kuva, a design studio of artists, designers and technologists, we help define new metaphors through which to understand these technologies.



In Symphony we explore the blockchain of Bitcoin as a physical structure. We examine its inherent underlying qualities by encapsulating data as
crystalline forms connected in space, that are immutable and persistent. Using this as a metaphor provides a means to understand the Bitcoin
blockchain. Blocks take on the properties of the data, their size, colour and orientation represent various qualities. Blocks are orientated in a spiral
tracing back through time, each periodic rotation representing a day in the life of the blockchain. Their size and colour represent the total value of

transactions made.
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Symphony also explores the blockchain as an auditory experience. We ask a simple question: ‘what does the blockchain sound like?'. Using the
frequency and timing of Bitcoin transactions as a foundation, the audio extends the crystalling structures by encoding as an sound based entity.

The background sound is an ambient soundscape created from real recordings of computer power supplies and fans to emulate the sound of
Bitcoin mining.The intensity of the sound varies with the hashrate of the network.

The audio of the Merkle tree is based on the transactions of the block. A repeating loop is set to run every musical measure (a segment of time
corresponding to a specific number of beats in which each beat is represented by a particular note value) Transactions are arranged in ascending
order based on the time they were made. The timescale of a block from the earliest to the latest mined, is mapped from 0 to 30 seconds.
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‘This biock was created on Sunday, December 31st 2017 at 23:17:33 GMT with 1684 transactions.
Every block contains a merke tree; a data structure used to verify and authénticate a blocks integrity. Here you can see the blocks meride tree, its shape and structure determined by how expensive it was fo create; an indicator
of the overall network heaith. Each block has a signature that defines it's sound, creatted by the number and time of the transactions. Each sounds loops and accumuiates.

« BBITCOIN BLOCK 250CFEDAT1FA9CED <>
BL0cx Taae SUNDAY, DECEMBER 31ST 2017 AT 23:17:33 GMT oS 402,691,653 Fex § 282,585,489
FEELEVEL 0.000433460966277773 mock HeoHT 501953 BL0ck HAsH 250CFEDATIFAICED
TOTAL NPUT VALUE § 651,928,341,845 TOTAL OUTPUT VALUE § 653,178,341,845 NUMBER OF TRANSACTIONS 1684

Each transaction sound is triggered and set to loop based on the mapped time value (quantized to the nearest 32nd note). As the master loop
repeats, notes accumulate and build up a pattern.

The note of each transaction sound is based on the position on the y-axis, to the nearest note in the Aeolian mode.

When it came to the user experience we wanted to ensure it was effortless to explore. The concepts and technologies we're attempting to explain
are complex enough. We didn't want users having to fathom out a complex navigation system on top of it all.

Once the blockchain is loaded users simply scroll up or down to move forward or back in time through the blockchain. Using their pointer (or
finger on mobile devices) they can easily select an individual node or block in the chain to investigate it further. Once accessed, the user is
presented with a view of the unique Merkle tree that identifies that specific block. In addition to the Merkle tree view, the user is presented with a
plethora of information giving detail about the transaction the selected block represents. To exit the block view the user simply clicks away.
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A walkthrough of the experience



