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任务矿工
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矿工的任务
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寻找有效区块Bitcoin 
Mining



改变临时随机数Bitcoin 
Mining



挖矿难度Bitcoin 
Mining

00000000000000003AAEA2000000000000000000000000000000000000000000

256 bit hash output

64+ leading zeroes required

Current difficulty = 266.2

next_difficulty= previous_difficulty * 
(2 weeks)/(time to mine last 2016 blocks)



难度随时间变化Bitcoin 
Mining



发现一个有效区块的时间Bitcoin 
Mining

10 minutes



硬件挖矿



SHA256Bitcoin 
Mining

Addition mod 32

256-bit state

x80 

iterations

round 

constants

Bitwise tweaks



CPU挖矿Bitcoin 
Mining

while (1){
HDR[kNoncePos]++;
IF (SHA256(SHA256(HDR)) < (65535 << 208)/ DIFFICULTY)

return;
}

two hashes

139,461 years to find a block today!

Throughput on a high-end PC = 10-20 MHz ≈ 224



GPU挖矿Bitcoin 
Mining

Throughput on a good card = 20-200 MHz ≈ 227

≈173 years to find a block w/100 cards!

2010

OpenCL



FPGA挖矿Bitcoin 
Mining

Field Programmable Gate Area 2011 

Throughput on a good card = 100-1000 MHz ≈ 
230

25 years to find a block w/100 boards!



ASIC挖矿Bitcoin 
Mining

First shipped Jan 2014 
2 TH/s 
Cost: US$6,000 

Still, 14 months to find a block!



矿场Bitcoin 
Mining



挖矿发展Bitcoin 
Mining



池矿



为什么需要矿池Bitcoin 
Mining

Cost: ≈US$6,000

Expected time to find a 

block: ≈14 months

Expected revenue: 

≈$1,000/month

TerraMiner IV



挖矿不确定性Bitcoin 
Mining
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months

Time to find first block

# blocks found 

in one year

probability 

(Poisson dist.)

0 42.4%

1 36.4%

2 15.6%

3+ 5.6%



挖矿互助Bitcoin 
Mining
Idea: prove work with “near-valid blocks” (shares)



矿池模式Bitcoin 
Mining

0x00000000000490c6b00...

0x00000000000000003f89...0x000000000001e8709ce...

0x0000000000007313f89... 0x0000000000045a1611f...

0x00000000000a877902e...

Pool manager

mrkl_root: H(  
)

coinbase:
25→pool

prev: H(  
)

nonce: 
hash:   

Hey folks! Here’s 
our next block to 
work on

$$$
$$

$



矿池算力Bitcoin 
Mining

GHash.IO



略策



分叉攻击Bitcoin 
Mining

M→M’

M→B

M→M’

M→B



临时保留区块攻击Bitcoin 
Mining

Secret Block

Secret Block

All other miners are 

wasting effort here!



交易费Bitcoin 
Mining





workHome



课后作业Homework



课后作业Homework
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