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Nodes

Bitcoin is a peer-to-peer network. Instead of a centralized server, Bitcoin lives on the devices of users who 

voluntarily opt to run the software. These devices are known as nodes.

Nodes speak the Bitcoin protocol language and propagate transactions and blocks throughout the system. 

They determine what transactions are valid and what blocks will be added to the chain. Thus, it is the nodes 

that ultimately decide what Bitcoin's rules are and will be. Simply put, nodes are the network.

It might be surprising then that such a crucial piece of infrastructure doesn't require specialized hardware. 

Many people repurpose old laptops or use simple Raspberry Pi computers to link up with the network. 

Whatever they use, running a node allows users to interact with Bitcoin in its purest form. With a node, 

users can transact without using a third party and independently verify the blockchain while simultaneously 

helping to secure the network.

Bitcoin Nodes Role

Nodes serve two main functions. First, they maintain a history of all bitcoin transactions. However, there 

are exceptions to this that we'll discuss below. In this sense, nodes are accountants. Nodes keep tabs on 

who owns what bitcoin. Second, nodes maintain the rules of the Bitcoin network. They are autonomous 

authorities that verify transactions and blocks that conform to Bitcoin's rules and reject those that don't. 

Miners must follow the rules upheld by the dominant share of nodes or else their work will go to waste.

When a person sends bitcoin from one address to another, nodes jump into action. They check that the 

transaction data is formatted correctly, is less than the block limit of 4 million weight units, and conforms  

to a host of other technical parameters.

Nodes are gossipers. They're regularly gabbing about who is sending and receiving bitcoin. But as any 

sensible chatterbox knows, you can't always trust what you hear. So when a node hears that Alice is sending 

bitcoin to Bob, it doesn't take the rumor as gospel. Instead, the node will validate the transaction on its own, 
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ensuring that Alice isn't trying to double-spend bitcoin. In this way, every node acts as an independent 

arbiter of Bitcoin’s rules.

Spreading false information has consequences. Nodes that pass along incorrect information, as 

determined by other nodes, can be relegated from the network.1

If the transaction passes this initial test, nodes add the transaction to what is known as the mempool. The 

mempool is simply a repository of valid transactions not yet included on the Bitcoin ledger. From there, 

miners take over by aggregating transactions into blocks and then searching for a proof-of-work solution.2

Once a miner finds what they think is a valid block, they broadcast their solution to the network. Nodes 

then verify the miner’s work and signal if the block can be added to the chain. If the block is approved, 

nodes update their ledger copy and then pass along the change to their connected peers.

Types of Nodes

All nodes aren’t the same. Some nodes maintain a full copy of the bitcoin ledger dating back to the first 

block ever mined. Others keep pared-down versions of the blockchain to minimize memory requirements. 

Still, other nodes only track a portion of the blockchain and do not verify transactions. Below we list the 

primary flavors of nodes:

Full Nodes  
A full node keeps a complete copy of the Bitcoin blockchain and validates all 

transactions and blocks. A full node requires more than 350 gigabytes of storage.  

It can take days to initially download, depending on the user's internet connection  

speed and the number of peer connections. Because full nodes share the whole history 

of the blockchain, they can upload about 5 gigabytes of data each day. Full nodes can  

be impractical for users who have bandwidth restrictions on their internet connection.3

1 For how long depends on the offense. Nodes can be banished for hours or permanently.

2 See our article on bitcoin mining for a full explanation of how that process works.

3 https://bitcoin.org/en/bitcoin-core/features/requirements
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Reasons For Running A Node

As of October 2021, there are nearly 11,000 reachable  Bitcoin nodes. These nodes are paid for by users 

who incur the expense of setting them up and keeping them active. Unlike miners, nodes don’t receive any 

form of compensation. So then, why do thousands of people run their own nodes? Here are a few reasons.

First, running a node is the most private way to interact with Bitcoin. With a node, you can transact without 

using third-party software. Second, a node can be used to verify bitcoin's supply. Countless websites show 

bitcoin transactions and the issuance of new coins, but with a node, you can see it all for yourself. Third, 
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Pruned Nodes 

As the name suggests, these nodes cut off some of the blockchain's history to minimize the 

storage space required. Pruned nodes can still validate all transactions and blocks, but they 

just keep an abridged record. It's worth reiterating that pruned nodes don't take away from 

a node's ability to interact with or secure the network. Pruned nodes download a full copy 

of the blockchain. After seeing the blocks that have already been verified, they throw away 

older data to free up storage space. For every new block a pruned node records, it removes 

an older one from its records. A pruned node takes up about 7 gigabytes of storage.

Simplified Payment Verification (SPV) Nodes 

These are lightweight implementations that don't take up nearly as much memory as full 

or pruned nodes. That's because SPVs don't store the history of the blockchain in either 

its complete or abridged form. Instead, SPVs only download the headers for each block, 

which is equivalent to recording the chapter titles of a book rather than all the text. The 

drawback is that SPVs don't function like full or pruned nodes. They don't verify all Bitcoin 

transactions or blocks, but they allow users to authenticate their own transactions. SPV 

nodes are only around 50 megabytes in size.
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running a node contributes to network security. The more healthy nodes on the network, the harder it 

becomes for a bad actor to break the rules. 

Bitcoin has more than enough nodes to function globally, but the more nodes, the better. For many people, 

running a node is a way of giving back to Bitcoin.
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DISCLOSURES

This report has been prepared solely for informational purposes and does not represent investment advice or provide 

an opinion regarding the fairness of any transaction to any and all parties nor does it constitute an offer, solicitation 

or a recommendation to buy or sell any particular security or instrument or to adopt any investment strategy. Charts 

and graphs provided herein are for illustrative purposes only. This report does not represent valuation judgments with 

respect to any financial instrument, issuer, security or sector that may be described or referenced herein and does not 

represent a formal or official view of New York Digital Investment Group or its affiliates (collectively, “NYDIG”). 

It should not be assumed that NYDIG will make investment recommendations in the future that are consistent with the 

views expressed herein, or use any or all of the techniques or methods of analysis described herein in managing client 

accounts. NYDIG may have positions (long or short) or engage in securities transactions that are not consistent with 

the information and views expressed in this report. 

The information provided herein is valid only for the purpose stated herein and as of the date hereof (or such other date 

as may be indicated herein) and no undertaking has been made to update the information, which may be superseded 

by subsequent market events or for other reasons. The information in this report may contain projections or other 

forward-looking statements regarding future events, targets, forecasts or expectations regarding the strategies, 

techniques or investment philosophies described herein. NYDIG neither assumes any duty to nor undertakes to update 

any forward-looking statements. There is no assurance that any forward-looking events or targets will be achieved, 

and actual outcomes may be significantly different from those shown herein. The information in this report, including 

statements concerning financial market trends, is based on current market conditions, which will fluctuate and may be 

superseded by subsequent market events or for other reasons. 

Information furnished by others, upon which all or portions of this report are based, are from sources believed to be 

reliable. However, NYDIG makes no representation as to the accuracy, adequacy or completeness of such information 

and has accepted the information without further verification. No warranty is given as to the accuracy, adequacy or 

completeness of such information. No responsibility is taken for changes in market conditions or laws or regulations 

and no obligation is assumed to revise this report to reflect changes, events or conditions that occur subsequent to the 

date hereof.

Nothing contained herein constitutes investment, legal, tax or other advice nor is it to be relied on in making an 

investment or other decision. Legal advice can only be provided by legal counsel. NYDIG shall have no liability to any 

third party in respect of this report or any actions taken or decisions made as a consequence of the information set 

forth herein. By accepting this report in its entirety, the recipient acknowledges its understanding and acceptance of 

the foregoing terms.
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