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Teaching Guide - CyberPiProjects 
Pi Miner 

Teacher Overview 

Blockchain is the technology that is the foundation of crypto currencies, that uses a 
list of hashes created by all the transactions that have occurred. Mining is the process 
of checking the history of the hashes in a specific block and making sure nothing has 
changed. The first widely released crypto currency was bitcoin, which launched in 
2009 and was intended to be a decentralised currency that wasn’t controlled by any 
banks or large corporations. This is the ethos that can be seen in most of the other 
crypto currencies that have been created since then, there are over 1500 different 
crypto currencies that are being mined and in distribution now, with more being created 
and released daily. The popularity of a crypto currency is dependent on its use as this 
also equates to its real currency worth that is then traded on the stock markets, as 
more people mine and more importantly use a currency its worth will increase. A hash 
is a cryptographic function that is created by inputting string into the hash function and 
the output is a unique string that cannot be reverse engineered back to original input 
string. This maintains the security and integrity of the system and increases the trust 
of the users of the currency, so it is used more.  

Mining is the process of comparing a section of the blockchain called a block, using 
the processing power of the PC to do this as fast as possible. This used to be able to 
be done on a commercial Graphics Processing Unit (GPU), but different currencies 
also increase the difficulty of completing the hashing process. With Bitcoin this has 
increased the difficulty to a point where using a GPU is not feasible and will not create 
enough profit between the initial costs and electricity used to make mining this way 
possible. To mine Bitcoin there are custom made devices called Application Specific 
Integrated Circuits (ASICs) are used which increase the hash rate and lower the power 
consumption so when used in large numbers makes mining Bitcoin more profitable. 
There are a range of other currencies that are easier to mine and do not require 
specialised hardware like Bitcoin does. The other way of mining is contributing to a 
pool of miners, instead of working alone and you are then rewarded for your 
contribution to the pool. This can be much more profitable in the long-term if you 
configure your mining device properly.  

Suggested Year Group  

The suggested age group is 16+, due to the nature of this project and the skills it is 
developing. 

Learning Outcomes 

• Teach the students about crypto currencies and develop understanding; 

• Instruct the students how mining works; 

• Show the students how to configure the Raspberry Pi to mine as a part of a 

pool. 
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Equipment Specification 

Component Number 
(Peli Case) 

Component Number 
(Box Case) 

Component 

(Base) 4 + 5 Slot 1 Raspberry Pi + Case 

(Base) 4 Slot 11 Raspbian SD Card 

(Base) 9 Slot 11 TFT Screen 

(Level 1) 2 Slot 11 HDMI 

(Level 1) 2 Slot 11 Keyboard 

(Level 1) 5 Slot 12 Mouse 

(Level 1) 1 Slot 13 Power unit 

Disclaimer 

Any actions and or activities related to the material contained within this project and 
website are solely your responsibility. The misuse of this project can result in criminal 
charges brought against the persons in question. Cyber Security Associates Limited, 
will not be held responsible for any criminal charges brought against any individuals 
misusing the information on the website and in these projects to break the law. 
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Lesson Plan Pi Miner 

Preparation 

It is suggested that students work either independently or in pair on this project they 

will need access to a monitor, the full CyberPiProjects Drop Crate and a workspace 

to complete this project. Suggested completion time is an hour. 

 

Learning Objectives 

1. Teach the students about crypto currencies and develop understanding; 

2. Instruct the students how mining works; 

3. Show the students how to configure the Raspberry Pi to mine as a part of a 

pool. 

Key Vocabulary  

Raspberry Pi, Command Line Interface, Blockchain, Crypto currency, Dash, 

Configuration, Mining, Pool, Hashing, Principle 

Content 

Explain to the students that in this lesson they will develop the skills to configure the 

Raspberry Pi to perform crypto currency mining.  

Starter (suggested time 5 minutes) 

As a starter discuss with students about their understanding of crypto currency and 

the blockchain.  

(Possible key questions to ask and address) 

• What is crypto currency? 

• What can it be applied to? 

• What is the blockchain? 

• What else can the blockchain be applied to? 

Highlight to the students that the use of crypto currencies is not illegal in any way. 

Like using any kind of currency, it is possible to purchase a range of products and 

over the recent years crypto currencies have been given a bad press relating to 

crime and criminal use. There are many legitimate uses for crypto currencies which 

need to be understood.  

Project Overview (suggested time 10 minutes) 

Introduce this project with an explanation of crypto currencies and the blockchain.  
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(Malik, D., (2018) Cryptocurrency News Today) 

https://smartereum.com/7983/cryptocurrency-news-today-spanish-

authorities-demand-cryptocurrency-data-from-banks/) 

Crypto currencies are digital assets that work as a medium of exchange, just like 

most modern currencies. Gone are the days where precious resource like gold set 

the standard of currency and crypto currencies are the application of this standard 

as it develops. Most crypto currencies are decentralised, meaning they don’t answer 

to a government, business or central banking system for costings allowing for a 

degree of anonymity within this system. This is why there is such a strong media 

presence with crypto currencies and crime, the reality there is just as much crime 

using physical cash and digital and crypto currencies and the dark web are where 

more people are able to make anonymous transactions. Since the introduction of 

Bitcoin in 2009 there are over 4000 altcoins available.  

The blockchain is how crypto currencies work. Use the diagram below as a way to 

explain to the students how transactions are confirmed to maintain the accuracy and 

security of this system.  

 

(Shankland, S., (2018) Blockchain Explained, 

https://www.cnet.com/news/blockchain-explained-builds-trust-when-you-

need-it-most/) 
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Set up and Code Project  (suggested time 40 minutes) 

Using the support notes online and the video as guidance students need to work 

independently to set up a pi miner. Teacher to support learning and offer 

discussion points with student. 

Assembly and Setup 

1. All the hardware the students need, needs to be out of the Peli or Box case 

and laid out on the work station to be ready to be used. You can use the 

component list of the project and cross reference it with the kit list to figure 

out what and where everything is. It is all labelled and numbered, and there 

is one for each case; 

2. Make sure the students have inserted the Raspbian SD card into the Pi, and 

the SD cards have been put in the correct way up and have been inserted all 

the way in; 

3. Check that the students have all inserted the USB dongle into the Raspberry 

Pi properly for the mouse and keyboard or have correctly inserted an external 

USB keyboard and mouse; If there are problems with the wireless keyboard 

and mouse check the batteries, they might need changing or have been put 

in wrong; 

4. When the students are connecting the TFT screen to the Raspberry Pi GPIO 

pins they need to do it carefully, so none of the pins get bent, making sure 

the HDMI ports are aligned on the side. If there are problems with this check 

the pins are all straight and the students are inserting them in the correct way. 

If the pins are bent straighten them back up, you can use something small to 

carefully straighten the pins. Make sure the HMDI is fully inserted into the 

TFT screen and the Raspberry Pi. The HDMI port is located at the bottom of 

the Raspberry Pi. If the students are using a monitor then connect it to that 

instead, you will then not need the TFT screen; 

5. Powering on the Raspberry Pi needs to be done last. Make sure the students 

have plugged the power supply into the walls power outlet and have turned 

on the switch. Then they need to connect the mini USB cable to the power 

socket on the Raspberry Pi, which is located on the bottom left of the 

Raspberry Pi. When this is all done a red light should appear and a green/ 

amber light flashing as the Pi starts booting up. If this doesn’t appear take out 

the power supply and make sure all the wires and everything else is in the 

correct place and is fully inserted. Then retry it by inserting the power supply 

into the Raspberry Pi again; 

6. Make sure the students let the Raspberry Pi boot up fully and they don’t touch 

anything. You don’t need to worry about logging in it will automatically do that 
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for you with the username: pi and password: raspberry. They are the default 

login details and need to be kept the same and not be changed; 

7. You will need Wi-Fi so make sure there is a connection available, and if you 

are using ethernet cables make sure they all work and are giving you a 

connection beforehand. You can test it on your laptop, just plug it into your 

laptop and see if you get a connection. Then connect it to the Raspberry Pi. 

The ethernet port is located next to the USB ports on the right side of the 

Raspberry Pi. 

Code 

8. When the students click on the terminal tab, they only need to press it once 

and let it load, otherwise if you spam click it, it will load up multiple windows. 

The tab is located at the top left of the screen; 

9. Make sure you create an account with a strong password, and then create a 

new worker, use a unique name for the worker so it can be remembered; 

10. ./ executes the cpuminer tool; 

11. -a x11 specifies the x11 algorithm for mining; 

12. -o stratum+tcp..... specifies the stratum mining pool, using tcp connections 

to make sure the data stream is controlled; 

13. -u ….. identifies the user and worker name; 

14. The CPU will get very hot and there will be heat warnings within 60s, if any 

students wish to use a Raspberry Pi for longer amounts of time then putting 

a heat sink and fans will keep the Pi from shutting down. 

Plenary (suggested time 5 minutes) 

Conclude with a few questions for the students to understand the applications of this 

project.  

(Possible questions include) 

• What are the advantages of using crypto currencies? 

• What security implications are there using a Raspberry Pi to mine? 

• How can you keep your crypto wallet secure? 

• What further developments of this project can you think of? 

Conclude the project using the material highlighted within the conclusion section 

online to summarise its importance. 

Additional Notes  

There can be more discussion throughout this lesson about the application of crypto 

currencies within society and how the principles of blockchain can be applied in 

many different areas.  
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Instruct the students to explore alternative applications of the blockchain and how 

they could develop this project. Is there any way to send a notification once a certain 

amount of crypto currency has been mined? Are there any other altcoins that could 

be mined instead of Dash? 

Conclusion 

There is a big stigma around the world of crypto currencies and blockchain and its 

relationship with the dark web and criminal enterprise. While there is an association, 

it is no more than the association with legitimate currency and crime. Blockchain 

has a wide range of application and is being used for more than just crypto 

currencies. Invite the students to research the additional applications of blockchain, 

such as property security, IoT, etc. While using the Pi for mining is not profitable it 

is an easy introduction to the world of crypto currencies and the blockchain in cyber 

security, students need to understand how this project can be applied and change 

opinions around crypto currencies.  
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