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Pi Miner – Student Worksheet 

Learning Outcomes  

• Develop and understanding of crypto currencies; 
• Understand how mining works; 
• Configure the Raspberry Pi to start to mine Dash.  

Background  

The technology that makes crypto currencies possible is called blockchain, this is a list (block) of 
records that is always growing as people use that specific crypto currency. The block contains a mix of 
records, and is used in currency as an open, distributed ledger that records transactions between 
different parties. This can be compared with looking at your bank account and seeing your payment 
and who you have sent it to. Crypto currencies use encryption and hashing to create a historic log of 
transactions that is recorded in the Blockchain. A Hash is a mathematical process where an input and 
the hash algorithm create a unique hash for that input, which means there should be no way to get 
back to the original input and each hash should be completely unique. The processes that the 
blockchain goes through to create the transaction hashes is currently considered secure which 
provides overall security and trust in the blockchain technology. Bitcoin was created in 2009 by Satoshi 
Nakamoto and was the first de-centralised crypto currency to be released, this has then increased to 
over 1500 different cryptocurrencies that each uses a different process and requires different 
hardware/software to mine.   
 

Mining is the process of verifying the blockchain and the transactions that have occurred since the 
start of the currency. Each miner has a copy of either the entire current blockchain for that currency 
or a sample of it that they are comparing and checking to make sure that everything matches. This did 
require smaller amounts of processing ability but as more people adopt crypto currencies the mining 
difficulty increases. When Bitcoin was first released it was possible to mine effectively with a dedicated 
Graphics Processing Unit (GPU) but now specific hardware called Application Specific Integrated 
Circuit (ASIC) has been created to mine Bitcoin effectively and can be expensive to purchase.  
 
There are also a range of mini miners for hobbyists and individuals interested in getting into mining 
crypto currencies and this project will show how the Raspberry Pi can be adapted to this purpose. 
Once a block on the blockchain has been verified then the reward for this processing power and time 
is a coin of that specific currency. If you mine the entire block you get an entire coin, or you can join a 
pool and contribute to the overall processing ability and be rewarded with a percentage of a coin that 
you have contributed towards. This is how we are going to configure this project, we shall contribute 
to a pool of miners and thus be rewarded with a very small percentage of the currency we are mining.  

Warning 

To extract the crypto currency generated you will need to set up your own wallet. You will need to do 

your own research into each currency you decide to mine, and setup your own wallets. This will not 

be covered in this project.  
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Hardware Required 

Component Number (Peli Case) Component Number (Box Case) Component 

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

(Base) 5 Slot 11 Raspbian SD Card 

(Level 1) 3 Slot 11 HDMI 

(Level 1) 3 Slot 11 Wireless Keyboard 

(Level 1) 5 Slot 12 Wireless Mouse 

(Level 1) 1 Slot 13 Power Supply 

Pi Miner Setup 

Step 1: Ensure that all the hardware required is taken out of the Peli or Box case; 

Step 2: Insert the Raspbian SD card into the SD slot on the Raspberry Pi; 

Step 3: Insert the USB dongle for the keyboard and mouse (or connect an external USB 

keyboard and mouse); 

Step 4: Connect the TFT Screen to the Raspberry Pi GPIO pins ensuring that the HDMI ports 

align on the side. Connect the HDMI to HDMI “U” shaped connector between the 

Raspberry Pi and TFT Screen. (If using an external monitor connect the HDMI cable 

directly to the external monitor and you do not need to use the TFT screen); 

Step 5: You are now ready to power on the Raspberry Pi. Plug in the power supply unit into 

your wall power outlet and connect the mini USB cable to the power socket on the 

Raspberry Pi. You should get a red light appear and a green/amber light flashing as the 

Raspberry Pi starts to boot up; 

Step 6: Once the Raspbian OS has booted up it will auto log in using the username: pi and 

password: raspberry; 

Step 7: 
Open a terminal window by clicking on the  icon on the top menu bar; 

Step 8: In the terminal type ls and you should see a directory called cpuminer within this 

directory; 

Step 9: Using a different PC, open your browser and navigate to www.multipool.us and in the 

top right corner click the Register button; 

Step 10: Create a new account with multipool.us; 
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Step 11: After you have created an account with multipool.us you will be presented the home 

page, click the Account drop down menu and then open the Workers page, you will 

have the 1st worker already set up, usually this is your username.1. Make sure you 

remember your Account Name and the Worker Name; 

 

Step 12: Return to the Raspberry Pi terminal and type cd cpuminer/ to move into the next 

directory; 
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Step 13: Next type cd CpuMinerRaspberryPiAutoInstall/ to move into the next directory; 

 

Step 14: Next type cd cpuminer-multi/ to move into the next directory; 

 

Step 15: Type ls to see all the files that are contained within this directory, this is where the 

cpuminer tool is located; 

 

Step 16: Now we are in the correct place in the directory we are ready to start mining, in the 

terminal type ./cpuminer -a x11 -o stratum+tcp://eu.multipool.us:11111 -u <your 

workername> and hit Enter; 
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Step 17: If you encounter any issues with starting the mining this is probably as a result of your 

firewall configuration, if it is possible disable the firewall and this will then allow you 

to start mining;  

You need to make sure your internet connection is stable and you leave the Raspberry 

Pi in a cool place, this project will use a lot of CPU power and makes the Raspberry Pi 

VERY hot; 

Step 18: This is the end of this project and you can now shutdown and pack away your 

hardware. 

Conclusion 

There are many that believe that blockchain is the future of currency as it provides more long-

term security as it is very difficult to replicate or be used for fraudulent purposes. With many 

blockchain types of currencies, each one needs thorough research to understand the technology 

behind it and the hope that it will be adopted and become profitable to mine. Mining requires the 

initial cost outlay for the hardware requirements and has ongoing costs for electricity. If the cost of 

the crypto currency become too high, then it might not be profitable to mine. However, it is important 

to understand the background and usage of crypto currencies and how more cities are accepting 

crypto currencies for common goods purchases which can be done as easily as using contactless bank 

cards.  

Disclaimer 

Any actions and or activities related to the material contained within this Website is solely your 

responsibility. The misuse of the information in this website can result in criminal charges brought 

against the persons in question. Cyber Security Associates will not be held responsible for any criminal 

charges brought against any individuals misusing the information in these projects to break the law.  
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