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Public Blockchains Properties

• Shared ledger: wallets, timestamped transactions, UTXO, balances

• Secure store of value / titles / data (but slow and limited)

• Programmable money / Smart contracts / Dapps (runtime error)

• Immutable and censorship resistant (cyber risk)

• Easily accessible and transparent (privacy? Permissioned?)

• Decentralized architecture (governance? concentration? legal?)



Ontology

• Closed economy vs. Open economy 

• Native blockchain vs. Platform token

• Pre-mined vs. Fixed supply vs. Open supply

• Dapps: payments, smart contracts, asset issuance, computing, 

storage



Total size of cryptoeconomics is around $90 bln today 

Cryptocurrencies + digital assets

https://coinmarketcap.com/charts/

Max=$117b

https://coinmarketcap.com/charts/


Bitcoin dominance

https://coinmarketcap.com/charts/

Min=37%

Max=96%

…with a bitcoin as a dominating asset, so far

https://coinmarketcap.com/charts/


Cryptocurrencies

635 cryptocurrencies, $87 bln market cap
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Value transferred is all time high

$73m
(2015)$62m

(2014)
$40m
(2013)$1.6m

(2012)

USD value sent

$158m
(2016)

$1.1m
(2011)

https://blockchain.info/charts/estimated-transaction-volume-usd?timespan=all

$460m
(2017)

Max=$1.3b

https://blockchain.info/charts/estimated-transaction-volume-usd?timespan=all


Total USD value of transactions > daily global remittance ($1.5 bln/day)

USD value sent



Bitcoin transactions can double every 2 years, but reached the limit

125k
(2015)

69k
(2014)

53k
(2013)23k

(2012)

Transaction rate

226k
(2016)

5k
(2011)

https://blockchain.info/charts/n-transactions?timespan=all

278k
(2017)

Max=370k

https://blockchain.info/charts/n-transactions?timespan=all


Ethereum was on the rise, but reached the limit too

Transaction rate

https://etherscan.io/chart/tx

25k
(2015)

50k
(2016)

150k
(2017)

Max=316k

https://etherscan.io/chart/tx


Ethereum has overcame Bitcoin by number of transactions

Transaction rate

Max=370k

Max=316k



Bitcoin & Litecoin ~$500 / tx, 2x Dash, 20x Ethereum & Dogecoin

Transaction size



Bitcoin median transaction fee is $1, 10x Ethereum, 100x of Dash

Transaction cost



Bitcoin hashrate now exceeds 6 bln TH/s

Mining power

400m  TH/s
(2015)

140k TH/s
(2014)

1.4k TH/s
(2013)

4.1b TH/s
(2017)

16 TH/s
(2012)

1 TH/s = 1’000’000’000’000 H/s

https://blockchain.info/en/charts/hash-rate?timespan=all

Max=7.1b TH/S

1.5b TH/s
(2016)

https://blockchain.info/en/charts/hash-rate?timespan=all


Hashrate distribution

https://blockchain.info/pools

…with Chinese pools dominate

https://blockchain.info/pools


Hashrate linear in logscale => exponential growth

Hashrate



Bitcoin 10 min, Litecoin 2.5 min, Ethereum 20 sec

Block time



Nodes geography

https://bitnodes.21.co/

https://bitnodes.21.co/


Nodes 

https://bitnodes.21.co/

https://bitnodes.21.co/


Blocks propagation 

https://bitnodes.21.co/

https://bitnodes.21.co/


Transactions propagation 

https://bitnodes.21.co/

https://bitnodes.21.co/


Traded value has soared

$24m
(2015)

$20m
(2014)

$17m
(2013)$455k

(2012)

Bitcoin market volume

$26m
(2016)

$240k
(2011)

https://blockchain.info/charts/trade-volume?timespan=all

$105m
(2017)

Max=$435m

https://blockchain.info/charts/trade-volume?timespan=all


Digital assets

158 digital assets, $4.8 bln market cap

Platform Assets Market cap, $ Top Assets

Ethereum 82 3,971,320,133 EOS, Qtum, Iconomi, Gnosis, Golem, Status, Augur, 
DigixDAO, BAT, Bancor, TenX, FirstBlood, Civic, 
Aragon, SingularDTV, Storj, Humaniq, SONM

Omni 9 497,701,286 Tether, MaidSafeCoin, Synereo, Safe, Agoras

Waves 15 156,397,372 MobileGo, CoEval, Bankcoin, Incent, ZrCoin

Nxt 14 142,281,326 Ardor, SuperNET, Jinn, Nautilus 

Counterparty 10 50,082,925 Databits, Pepe cash, BitCrystals, NVO

BitShares 13 32,251,320 bitCNY, OBITS, Bitland, OpenLedger, BlockPay

NEM 1 16,068,933 EcoBit

Ubiq 2 5,297,917 APX, Qwark

NuBits 1 1,856,331 NuShares

Ethereum Classic 1 1,459,100 InPay

Burst 9 821,601 Casino, MTGaming, Qubick





Lykke Exchange

FX cash coins

Cryptocurrencies

Crypto-equity

Derivatives

Metals

Music rights

CO2-certificates



Exchange design choices

Centralized Decentralized Semi-Centralized

Matching engine Centralized
Distributed over the 

network
Centralized

Speed/Throughput High Very low High

Last look No Yes No

Asset ownership Trusted Direct ownership Direct ownership

Custodian risk
Risk of hotwallet / 

coldwallet security
No No

Private key managment Exchange side Client side Client side 

Address for holding client's 

money
Hotwallet Private wallet Multisignature address

Settlement costs Low High Medium

Settlement Cashin/Cashouts only Orders/trades Offchain settlement

Integration efforts Low High High

Blockchain integration
CashIns/Cashouts/Hotw

allet
Fully integrated Fully integrated



Lykke Exchange architecture



Trading wallets multisig: 2-of-2 “permissioned-over-permissionless”

Exchange doesn’t take custody of the assets

Exchange2-of -2 Multisig wallet

Client + Exchange
Client

MultiSig wallets

Refund offchain
transaction

nLockTime=31d



Onchain atomic swap transactions: “delivery vs. payment”

Alice’s wallet Bob’s wallet

USD EUR

USDEUR

Swap has to have 2 signatures: buyer and seller

Atomic swap 

transaction

Onchain Settlement



Channel is opened as 2-of-2 multisig wallets. 

Clients and liquidity hub deposit collateral. 

When trade occurs commitment transaction is signed that has the 

new balance.

Channel is closed by broadcasting the latest commitment 

transaction.

Offchain Settlement

Liquidity hubState channel:

2-of -2 Multisig wallet
Client

Commitment 
transaction

nLockTime=31d

Commitment 
transaction

nLockTime=31d

USD EUR

https://www.lykke.com/city/blog/lykke_offchain_settlement

https://www.lykke.com/city/blog/lykke_offchain_settlement


Ethereum Settlement

https://github.com/LykkeCity/EthereumApiDotNetCore/blob/master/src/

ContractBuilder/contracts/mainExchange.sol

https://github.com/LykkeCity/EthereumApiDotNetCore/blob/master/src/ContractBuilder/contracts/mainExchange.sol








Asset UsdVol Trades %

BTC 13,101,596        4944 27.7%

LKK 10,284,139        3065 21.8%

CHF 6,280,186          2892 13.3%

USD 5,964,968          4887 12.6%

ETH 5,772,313          2105 12.2%

EUR 2,732,131          1686 5.8%

LKK1Y 1,537,883          496 3.3%

GBP 456,544              232 1.0%

TIME 438,476              396 0.9%

SLR 313,211              296 0.7%

HCP 161,073              90 0.3%

JPY 144,100              51 0.3%

MXN 24,824                1 0.1%

XAG 23,344                11 0.0%

Asset UsdVol Trades %

LKK 15,881,530.58  7973 33.6%

ETH 7,374,601.29    3954 15.6%

USD 6,100,985.85    1361 12.9%

BTC 5,774,881.75    3477 12.2%

CHF 5,648,685.64    1414 12.0%

EUR 3,092,646.91    660 6.5%

LKK1Y 1,772,448.87    958 3.8%

GBP 581,910.78        138 1.2%

TIME 393,536.88        472 0.8%

SLR 287,571.72        492 0.6%

HCP 144,188.49        176 0.3%

JPY 139,751.27        52 0.3%

XAG 37,189.90          13 0.1%

XAU 16,562.83          11 0.0%


