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Byzantium

FEOREMR

> LA
* Metropolis X %>  Byzantium+#=Constantinople ® /> -F I £ .

o 3 M 7 49 ® 8 K 4 & Byzantium iX A F Y f£, /& EIP
(Ethereum Improvement Proposal) * #* %, [ 42block

=1 p TR

1. EEITEAR bigTime /s HBIXRATERL, bigParentTimeAHBIXKHAIR X HRATIEIE.
// calcDifficultyByzantium is the difficulty adjustment algorithm. It returns
// the difficulty that a new block should have when created at time given the
// parent block's time and difficulty. The calculation uses the Byzantium rules.
func calcDifficultyByzantium(time uint64, parent *types.Header) *big.Int {

// https://github.com/ethereum/EIPs/issues/1@0.

320
321
322
323
324
325
326
327 |
328 |
329

¥
33e
331

3
332

333

i
//
//
//
1/

Frontier

Homestead

Metropolis
Constantinople

Serenity

reward A 5/NETH% 4 3ANETH.

algorithm: MEEFIHEINT:

diff = (parent_diff +

(parent_diff / 2048 *
max((2 if len(parent.uncles) else 1) - ((timestamp - parent.timestamp) // 9), -99))

) +| 2*(periodCount

- 2)|erryEa

bigTime := new(big.Int).SetUint64(time)
bigParentTime := new(big.Int).Set(parent.Time)

X
b

1= new(big.Int)
:= new(big.Int)
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2. BitER D itE

//-(2 if len(parent_uncles) else 1) - (timestamp - parent_timestamp) // 9

x.Sub(bigTime, bigParentTime) ZpifTEEL-S2XERETAIE:, S2IHRE A

x.Div(x, big9) BRLAOM) TEREE

[if parent.UncleHash == types.EmptyUncleHash { | ymessmoxis
X.Sub(bigl, x)

} else {
x.Sub(big2, x)

}
// max((2 if len(parent_uncles) else 1) - (timestamp - parent_timestamp) // 9, -99)
if x.Cmp(bigMinus99) < @ { FI-99(FEFR)HEL

x.Set(bigMinus99)

}

// parent_diff + (parent_diff / 2048 *

[/ max((2 if len(parent.uncles) else 1) - ((timestamp - parent.timestamp) // 9), -99))
y.Div(parent.Difficulty, params.DifficultyBoundDivisor) MEEVEEHIE

X.Mul(y, x) DifficultyBoundDivisor = big.r-le'.-:Irut(zia‘flEi)I
X.Add(parent.Difficulty, x) ‘ '
// minimum difficulty can ever be (before exponential factor)
if x.Cmp(params.MinimumDifficulty) < @ {
X.Set(params.MinimumDifficulty) ) ‘

by MinimumDifficulty = big.NewInt(131072)| DOEE TR

3. RN
// calculate a fake block number for the ice-age delayﬂ
/7 https://github.com/ethereum/EIPs/pull/669
// - fake_block_number = min(@, block.number - 3_000_000
fakeBlockNumber := new(big.Int) BHIERS
if parent.Number.Cmp(big2999999) >= 0 { xF2999999MIE#2999999

fakeBlockNumber = fakeBlockNumber.Sub(parent.Number, big2999999)

}

// for the exponential factor
periodCount := fakeBlockNumber
periodCount.Div(periodCount, expDiffPeriod) BEERSHEHRLII0GH FEEE
// the exponential factor, commonly referred to as "the bomb"
// diff = diff + 2”~(periodCount - 2)
if periodCount.Cmp(bigl) > 0 {

y.Sub(periodCount, big2)

y.Exp(big2, y, nil)

X.Add(Xx, 'y) SHEESHEEM

expDiffPeriod = big.NewInt(100000)

}
I AAEFZE3000000, 229999997 FAXBHAMMNRKXXIRES, MAXPERRESFIXIEERN,

PAKIGSERRGTE0E(20185E, ENE BBIPIZEPPT)
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3. FNEIXHMER difficulty I4ETX MR, total difficulty A4RTXEbE FFrE XEUEEMEM. B0, 8K
BSOS TRES LS EERKEIEE) .

Height: BX o511 Source:Etherscan.io Height: ELLEEVN Next > | Source:Etherscan.io
TimeStamp: 10 mins ago (May-29-2018 04:45:25 AM +UTC) TimeStamp: 23 mins ago (May-29-2018 04:41:51 AM +UTC)

Transactions: 89 transactions and 3 contract internal transactions in this block Transactions: 160 transactions and 9 contract internal transactions in this block

Hash: ox7edf 19d 748dcet Hash: 0x021 1482754641153210c02388914 006
Parent Hash: Oxtd! 208683207 13bef3910bcecT 184e017a Parent Hash: 0x3335cadceBad38423510223(d7be5e2d114610dcadd7d2464c00750a33Md e
Sha3Uncles: 461014 Jead Sha3Uncles: Oxabfb24: 3ctaadd:

Mined By: Oxoab741ddeT141d07 in 20 secs Mined By: Oxeab741dde7141d979de3ed0/56a0716b3980c3 (Ethermine) in 14 secs
[Oifcalty: 3.184,956,261,007,541 Difficulty: 3,189,637,521,566,694

Total Dificulty: 4,450,340,439,119,120,119,115 Total Difficulty: 4.450.305,367.839.904.34,039

Size: 18032 bytes Size: 27993 bytes

Gas Used: 7.967.412 (99.74%) Gas Used: 7,994,188 (99.93%)

Gas Limit: 7,988,337 Gas Limit: 8,000,029

Nonce: 0xd280930018199336 Nonce: 0xe1a077700002217f

Block Reward: 3.260603241218831558 Ether (3 + 0.166853241218831558 + 0.09375) Block Reward: 3.31510552614492206 Ether (3 + 0.12760552614492296 + 0.1875)

Uncles Reward: 2.25 Ether (1 Uncle at Position 0) Uncles Reward: 4875 Ether (2 Uncles at Pasition 0, Position 1)

Extra Data: etherming-aws-us1-1 (Hex:0xB5746865726d6066652d6177732d7573312d31) i dro-68 [Hor: 7538)

31 X Aunclefyreward 2 3 x 3—12 = 0.09375 I N24unclefyreward £ 2 x 3 x3—12 = 0.1875
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