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This is a shard in Cerberus.



Shards in Cerberus work very differently 
to the blockchain shards we covered 
before, although the basic goal is the 
same - to break up data and allow 
parallel processing.

Every shard has an 
address. It starts with 1, 
although in reality it’s a bit 
more complicated.

Then 2, and 
so on....

All the way to shard 
2256.  

Combined, all the shards 
arranged together 
become the 
“shardspace”. 



We can find any shard in 
the shardspace by its 
address, as the address is 
always fixed. 



There is no “start” or 
“end” to the shardspace – 
only an ordering that 
loops like a clock.



Every shard has two 
neighbours - one above, 
and one below. The 
neighbours of shard 1 are 
actually 2 and 2256!

In Cerberus, shards are a container for 
“substates”. 



Substates are units of data that record changes 
to the ledger. 



Each substate has its own shard. We cover 
substates in detail in the next episode.

Hi!

I’m 1!

The Shardspace

I’m 2!

115,792,089,237,316,195,423,570,985,008,687,907,853,269,984,665,640,564,039,457,584,007,913,129,639,936

2256 

I am a 
substate!
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5
and so on....

This is a node in Cerberus. All Cerberus nodes contain 
instructions on how to use the shardspace.



Nodes in Cerberus have the same job as any other 
blockchain node - to verify, vote on, and maintain a 
record of transactions.



However, instead of a blockchain, nodes in Cerberus are 
responsible for serving a slice of the shardspace. They 
don’t serve the entire shardspace as that would be too 
large for any one computer to handle, and we’d be back 
in the same position as with an unsharded blockchain - 
with every node verifying and maintaining a record of 
every global transaction!
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I’m 2256

This node is powerful and can 
serve a wide slice of the 
shardspace.

This shard is served by the 
nodes whose slice of the 
shardspace intersects with it.

All these nodes 
together are 
that shard’s 
“validator set”

The Shardspace

Nodes serves a “slice” of 
the shardspace

Starting from an 
individual shard, the slice 
each node serves 
extends outwards in both 
directions. The width of 
that slice depends on the 
node’s hardware 
capabilities. More 
powerful nodes can 
serve more shards.



By serving a shard, a 
node verifies, votes on, 
and keeps a record of the  
transactions that take 
place across that shard.



Between them, all the 
nodes across the whole 
of Cerberus serve the 
entire shardspace.


So now we know what the shardspace looks 
like; we know that nodes each serve a slice of 
the shardspace depending on their hardware 
capabilities; and we know that shards are 
served by a collection of nodes called a 
validator set.



Let’s now explore what data looks like in 
Cerberus - which means understanding what a 
substate is, and how substates and the 
shardspace interrelate.

Shard

Cerberus 
Node

Validator Set

As the Radix network grows, and transaction 
volume increases, the computing power 
required to serve the same slice of shardspace 
will increase, and nodes will likely, with time, 
reduce the width of the arc they serve. 



How data is allocated to shards is covered in 
episode 8.



Validator Sets

As we can see, the slice of the shardspace that 
a node serves overlaps with many other nodes.



Any given shard is therefore served by multiple 
nodes. The collection of nodes that serve a 
single shard is called a “Validator Set”.



Additionally, each node will be a member of 
multiple different validator sets - one for each 
shard that that node serves.



The membership of any given validator set 
shuffles periodically as nodes join and leave 
the network, or when the slice of shardspace 
that nodes serve changes.



The period of time that determines when this 
shuffling takes place is called an “epoch”.
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The version of Cerberus described in this infographic series is scheduled to launch as part of the fully 
sharded Radix Xi’an release. Please visit  for details on the Radix roadmap.
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