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INTRODUCTION 

 There are many popular music streaming 

services 

 Pandora  

 Spotify 

 

 Many of these pay using a royalty system 

 Artist paid by number of streams 

 

 My project is to create a new payment service 

based on a crypto currency like set-up 
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MY PROJECT DESIGN 

 I built 

 A web front end  

 Upload music in MP3 format 

 Play music 

 A ranking tool 

 Verify crypto-coin tool 

 A back end 

 Uses artist’s name, content of music, timestamp, music 

listener’s IP address as seed in a hash cash SHA256 

function for artist to earn the new crypto-currency 

 Mining process is run in parallel while music is playing 
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BACKGROUND 

 ASCAP 

 American Society of Composers, Authors, and 
Publishers  

 Protects its members’ rights by licensing, distributing 
royalties, and copyright for the music publicly 

 Payola  

 The illegal paying of cash or gifts in exchange for 
airplay 

 Streaming music websites 

 Pandora  

 Spotify  

 Bitcoin 

 SHA256 
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BACKGROUND 

 Distribution of Royalty System for Spotify 
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ROYALTY SYSTEM ISSUES  
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MY SYSTEM VS SPOTIFY’S  

100 user listen for 5 minutes Artist 

earns 

My System $1000 * (500 the artist own 

coins / 1000 total coins)*(my cut 

10%) 

$450 

Royalty $1000*(100 streams / 600 

streams) * (70% website cut) 

$50 
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BITCOIN 

 Bitcoin uses peer-to-peer technology  
  

 No central authority or banks 
  

 Managing transactions and the issuing of 

bitcoins is carried out collectively by the network  
 

 Bitcoin is open-source 
 

 Its design is public 

 Nobody owns or controls Bitcoin and everyone can 

participate 
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BITCOIN TRANSACTIONS 

Public key  

 Verify the signatures to check the chain of 

ownership 

 

Private key  

 Proves who is the owner of a bitcoin 
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BITCOIN TRANSACTIONS  
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TIMESTAMP SERVER 

Peer-to-peer  

 Lets everybody know a bitcoin’s history 
 

Prevents the use of the same bitcoin twice 

 Keeps track of who is the owner of a bitcoin 

at a given time 

 

All transactions have to be public  

 Notification sent to bitcoin network when a 

transaction is completed  
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INCENTIVE 

Earn bitcoins 
 Verify others’ transactions 

 

 The number of leading zeros 
required is increasing to do 
verification 
 

 Number of people mining is 
increasing 
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MINING REQUIREMENTS 

CPU 

Graphics card 

 AMD (ATI) 

 Nvidia 

Mining Tool 

 Asic 

14 



15 

BITCOIN MINING 
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MY BITCOIN ACCOUNT 

 I got 0.00000875 bitcoin for one day  

 Nvidia GTX 670 
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MINING PERFORMANCE COMPARISON 

Source: http://www.ExtremeTech.com 
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PRICE COMPARSION  
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SHA256 

Hash function computed with 32-bit 

words 

 

One-way hashing method  

 Cannot be reversed to original value 

 

 Implement version SHA256 both in 

JavaScript and WebCL 
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FEATURES IMPLEMENTED IN THE MP3-

BASED CURRENCY SYSTEM 

System to upload music 

 

Generate a hash string for each individual 
listening coin 

 

Use the SHA256 method to mine for 
listening coins 

 

System to save the coin after the artist 
receives it 
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FEATURES IMPLEMENTED IN AN MP3-BASED 

CURRENCY SYSTEM 

Rank for who has the highest listening 
coin count for each month 

 

Verification check for each transaction 
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UPLOAD THE MUSIC FLOWCHART 

Web  

Front End 

Upload  

Music 
Database 

1. Pass MP3 

 file 2. Store data 
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UPLOAD THE MUSIC APPLICATION 
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UPLOAD THE MUSIC APPLICATION 
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GENERATE LISTENING COIN 

FLOWCHART  

Web  

Front End 

Hash Worker 

GainCoin Database 

1. Pass 

    string 

2. Return  

    result 

3. Pass   

    transactions 

4. Store 

    coin 
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GENERATE listening COIN 

APPLICATION  
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TRANSACTION FORMAT 

 (artistname)(music_data)(timestamp)(use
rIPaddress)(1)(nonce) 

 

base64_encode($string)  
 

Larry8eac221e13834defb2e14d636e1a241
7b30009dee009a6a07dd7b862c1b579b020
14-12-09 
15:59:1512ca17b49af2289436f303e016603
0a21e525d266e209267433801a8fd4071a0
1 n 
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WEB WORKER 

New in HTML5 

 

 

JavaScript running in the background, 

without affecting the performance of the 

page 

 

Allows the browser to mine for listening 

coins while listening to music in parallel  
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WEB WORKER EXAMPLE CODE 
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WEB WORKER DESIGN 

Web  

Front End 
HashWorker 

1. w.postMessage(pass the string) 

2. w.onmessage(return the result) 
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RANK FLOWCHART 

Web  

Front End 
Rank Database 

1. Navigate to 

2. Get query 

3. Pass back  data 
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RANK 
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VERIFICATION TOOL FLOWCHART 

Web  

Front End 
Verification Database 

1. Navigate to 

2. Get query 

3. Pass back  data 
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VERIFICATION TOOL APPLICATION 
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VERIFICATION TOOL 
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VERIFICATION TOOL 
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ISSUES ENCOUNTERED DURING TESTING 

WebCL 
 

 Interface that allows JavaScript to run 

code on the GPU 

 Utilize the GPU for processing instead of the 

CPU  

 Multi-core CPU parallel processing from 

within a Web browser  

 Out of memory 

 No cross-platform compatibility 
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WEBCL DESIGN 

JavaScript 

1. Pass integer 2. Return result 

OpenCL 
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IN OPENCL 

Execute  SHA256 
 

Return result 

  3 leading zero if less then decimal 1048576 

  4 leading zero if less then decimal 65536 

  5 leading zero if less then decimal 4096 

  6 leading zero if less then decimal 256 
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ISSUES ENCOUNTERED DURING TESTING 

Browser 

 Some ASCII characters not supported 

 Base64 used as solution 

40 



41 

CONCLUSION 

Generates listening coins to the artists 

while one of their songs is being streamed 

 

The longer a song is played, the more 

listening coins are paid out to the artist of 

the song 

 

Allows artists to verify other artists’ 

listening coins 
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