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Block: Structure
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Block: Header
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Block: Hash vs PoW

1. Block Hash is not PoW but sometimes is
2. Block Hash = SHA256d (Block Header)
3. PoW = <PoW Algorithm> (Block Header)

a. PoW(Dash) == X11
b. PoW(LTC) == SCRYPT
c. PoW(BTC) == SHA256d
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Block: Header: variables

The Nonce starts at 0 and is incremented for 
each hash. Whenever it overflows, the 
extraNonce portion of the generation 
transaction is incremented, which changes the 
Merkle root.
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Block: Transactions
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Block: Transactions: Money moving
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Pool and workers: stratum protocol

Pool Server
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Pool: Jobs
1. Authenticate miner. Client sends: 

mining.authorize("username", "password")

2. Get subscription:
client sends: mining.subscribe("user agent/version", "extranonce1")
client receives: [[["mining.set_difficulty", "subscription id 1"], ["mining.notify", "subscription id 2"]], "extranonce1", 

extranonce2_size]

   3. Server sends:
mining.notify(...): Fields in order:

1. Job ID. This is included when miners submit a results so work can be matched with proper transactions.
2. Hash of previous block. Used to build the header.
3. Generation transaction (part 1). The miner inserts ExtraNonce1 and ExtraNonce2 after this section of the 

transaction data.
4. Generation transaction (part 2). The miner appends this after the first part of the transaction data and the two 

ExtraNonce values.
5. List of merkle branches. The generation transaction is hashed against the merkle branches to build the final 

merkle root.
6. Bitcoin block version. Used in the block header.
7. nBits. The encoded network difficulty. Used in the block header.
8. nTime. The current time. nTime rolling should be supported, but should not increase faster than actual time.
9. Clean Jobs. If true, miners should abort their current work and immediately use the new job. If false, they can 

still use the current job, but should move to the new one after exhausting the current nonce range.#Vagabondan, 10.2017 9



Pool: Shares

Client sends whenever it founds PoW with difficulty > Job difficulty:

mining.submit("username", "job id", "ExtraNonce2", "nTime", "nOnce")

Miners submit shares using the method "mining.submit". Client submissions contain:

1. Worker Name.

2. Job ID.

3. ExtraNonce2.

4. nTime.

5. nOnce.
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Block: Difficulty
Target: 0x0000000000000000FF...FF -> 64 symbols = 32 bytes = 256 bits

Target is for PoW!
Target_Max = 2**236 = 0x00000FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

Target_Min = 2**0 = 0x0000000000000000000000000000000000000000000000000000000000000001

Often truncated: 0x00000000FFFF0000000000000000000000000000000000000000000000000000

Difficulty = 0xFFFF * 2**208 / target = 2**224/target

difficulty_min= 2**(-12)

Network performance = 2**256 / target / Tb = D * 2**256 / (2**224) / Tb = D * 2**32 / Tb
where 
D - difficulty, 
Tb - block issuance period in seconds
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Dash
Retargetting every 288 blocks single block ?

Network Difficulty: 6 621 029.926 111 49

Tb (target): 150 сек

Network Hash Rate (current):      161.13 TH

=> 

Tb (current) = 176 sec

Average Network Hash Rate = 189 TH
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Block: probability
1. Simple probability calculations:

a. p = target / 2**256 = 2**224 / D / 2**256 = 1 / ( D * 2**32 ) - probability of getting one valid 
(difficult enough) block hash per one try (iteration/every single block hash calculation)

b. ph = H / ( D * 2**32 ) = 2.3 * 10**(-10) * H / D - probability of getting one valid hash per second 
as a function of Network Difficulty D and miner’s hashrate H [h/s],

c. ph = H / ( D * 2**32 ) = H / ( TH * Tb ) - probability of getting one valid hash per second as a 
function of  Total Network Hashrate TH [h/s], miner’s hashrate H [h/s] and block issuance 
period Tb [s]

d. pB = H / TH - probability of getting valid hash per Block ROUND (lasts Tb seconds) as a 
function of Total Network Hashrate TH [h/s] and miner’s hashrate H [h/s]
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Block: probability more precisely
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Block: probability: graph example
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Pool: Difficulty settings

"diff": 24,

            "varDiff": {

                "minDiff": 24,

                "maxDiff": 64,

                "targetTime": 15,

                "retargetTime": 90,

                "variancePercent": 10

            }
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