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E S #2912 2008H Satoshi Nakamoto2| =& “Bitcoin: A Peer-to-Peer Electronic Cash
System”oll A & 7HHSt IR 2 CHZ 3Hof Bitcoinl 34l 7|& 2 T3 ZIUCH. Bitcoin2 7HRIE 0|
gl ME HEE SIMo R 7|F5ls 28 Hel HESEM E5X Rl 7I1&2 ALEEtC}. Bitcoin2
0|5 X|E BHME sliZst7| fla 252 A8 2 of Ataich SLE MM #E[Xt7t eigolx
£ 7311 Bitcoin2 14822t 719| P2P(peer-to-peer) 7EHE MEXM o2 X|HFH oM, oA 10 ]
O|&o| Al7tEMHE Edstn QUL
Bitcoin2| 30l & Olo1 EEAQ 7I&S &

2 288 SH2 AAHIO| LIEFCE 4
ot5 5t E0| 34A Z™ Z0|H, IBMS| 2|2 E1 2 o]

Mol k2™ oAM= 90% Of&f 2y
& EHAMOI 88 T2 JO|X|EH O] 2lol=
28 4E U MHIA EF HE, M ARH, MM HE S0t 22 O E CIXIEH A2 2SAQ 7|IeS
AtE35tod ZhElsteds Al B CHY et T &0 AM LIEILED

20161, 22 8+ Ethereum B2 BHAIS WotTh O|CIZIZ 2 "Uolol AEfHEt B4 a0l AL E
& ol e MASHED ASE 4 ok BZNel RN Z2 Y Qlof7t LR E HE QL

'Satoshi Nakamoto, Bitcoin: A Peer-to-Peer Electronic Cash System, https://bitcoin.org/bitcoin.pdf
2| eading the Pack in Blockchain Banking: Trailblazers Set the Pace,
https://www-01.ibm.com/common/ssi/cgi-bin/ssialias?htmlfid=GBP03467USEN&

3 Vitalik Buterin, Ethereum Whitepaper, https://github.com/ethereum/wiki/wiki/White-Paper
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b. Agt

Trust Contracts. O] EX/|0i| CHEF BOScoine| 2 WAl Ut ALSXH7F &H el2 = 1 EFt
T34E smart contract7t HMMo 2 AYIISER| Mo 2 ZHE + QU Q
@10{(domain-specific language)& X &3t= ZJ0ICt a2 *El&=
Contracts-Owlchain 7|= 01 7|8t504 ot Al A™ME|= H k-8 QFt ESHES
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F7}H2 2 BOScoing S5l R2IE 23t et 2 SSHR BRElE EMES HEstE
Ct.
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OIMNEHE. B 5 Y™ AARIME AMARISHE oA A Z2MATE ZHo{|o] QUCH = 3Hm| M H ol M
OIAEE Z2MAQ BXZ MEEH EE2 FI MYMo R AE5| 2 &40 87| S 04247}K|
EX7F MM A2 E 0] URUJCH BOScoin2 X|ESHO 2 AX E Q02 A MEHHE THM5 7|
M, ol3| HEHIE F¥5te ERYAIE0| proposal2 2 dstn FEO| &I = U=
Congress Network2t 1 &= HHHAA A|ARIS T AFICH AAER] 8473 X|QHAE Congress
Networko| AMo| EE 7} S1tE|T AE(X g oo EEHet We 2 7HF5HH, AMetAof ofsl #HstE L2
HEXHIH RSS2 MBECH ECHE R MAMEE A2 ZE MetM7t it HE XMetM ME
% Congress Network2| £ FE0{M S|P Commons Budget(S3 0il4h2 AHSE £ QlCt

4 Golem, https://golem.network

5 Hodges, Andrew, Alan Turing: the enigma, London: Burnett Books, p. 111

6 N. Atzei, M. Bartoletti, T. Cimoli, A survey of attacks on Ethereum smart contracts,
https://eprint.iacr.org/2016/1007 .pdf

" The DAO, https://slock.it/dao.html
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SElHL (RYS LE 1= 231X € 3) E= A SKI= X2 Eo & =y
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01-E|91|0|/\4 HElA|. Bt FRd E % stm= MEHE AAEAE Qe F£7(of 240| &&=
AE0| Ut 2E2l= st 7tx[Et % OS2 5tH| 7t Hott REHH A0{X|Z U7} &t AV"J"—P
AS |0 QUCtD HzHet7| EEH—-01| BOScomE'° BOScoing M&3%t= F 7tX| o{E 2|70l E EAIE
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MZ2 AMEXE &Est=0lz =30| & Xolct.

Features Bitcoin Ethereum BOScoin

Coins Bitcoin Ether BOScoin

Core Features Financial Smart Contracts Trust Contracts
Transactions (Solidity, Serpent, etc) (OWL 2 profiles, SDLang,
(Bitcoin script) TAL)

Decision Making Non-systematic Non-systematic Democratic Congress

Process (One node = One vote)

Consensus Proof of work Current; Proof of work. | Modified FBA(Federated

Algorithm Future: Casper(?) Byzantine Agreement)

Transaction Speed | 7 tx/sec 25 tx/sec 1,000 tx/sec (target)

Block Interval 10 minutes 13 seconds 5 seconds

Block Size 1MB Dynamic Dynamic

Fig 1. &5 3tH H|m



2. Trust Contracts

a. i

BOScoin2 Web Ontology Language (OWL)®T} Timed Automata Language (TAL)Z 7A€ Owlchain
7|£& A5t xt BHCt O] Ol 7 [HA = EFRIE S YSIHMT AHefol otxiet HMesh M™S X|HE

T Qe BHItsHE RXIGHES MAEIo] U EAF QI EFA|Q! /o BHE0{Fl OWLchainOf|
7|gk8t A2k 2 Trust Contracts2h 1 SHC}.

Features Smart Contracts Ricardian Contracts Trust Contracts
(Ethereum) (R3CEV Corda) (BOScain)
Programming LLL, Serpent, Solidity | Ricardian Contract + Owlchain
Language pure functions (OWL* + TAL*)
Decidability Undecidable with Undecidable Decidable(TAL)
gas(fee) (3rd party evaluation)
Blockchain type Permission-less Permission Permission-less
Consensus PoW* various mFBA*
Contract Inference None None OWL Reasoning

OWL*: Web Ontology Language

TAL*: Timed Automata Language

Pow*: Proof of Work

mFBA*: modified Federated Byzantine Agreement

Fig 2. 282! 7|8t contracts H|1

b. HiZA

ESH M ALFE JLstE ole F 7K 7|12 Y2 L2lo| ULt stLhs 7t Al 2ol fed8t
Z2eHY 0{E M85te W0l OHE dtite ChA E | R(Bt ZHIts €S 712 THIQl S5t
2104(domain-specific language)& AF&35t= Z0|CH BOScoinE 2 FHM]| Weds MEHFICE 7 Ao

7|t”<a> E d3stuer FEl, FE AT2 AME & 7|20 7[Erst 22 T A-E[T]| T™of
CZREEEE FEY = ULk A2 2Y7 P%’Sc’ ZbX|m 43, Aol Ante EHS| FHIEoH

OIE A<k 7Isg 7HE, EFE%LT'_ Xl& 7ts8 S8 F &= O A0] A=l 7H OIEF

Ethereum2 A|E Of At&3to{ of 2XIE sl 2 f B SH I 714 MEXIEH REIE G

m.‘;“.

LI&
Azt owL L TAL *M_I ™ol 25~ 71gte| HlekE JHe st [l0M EEP OFEE #3s
NS g Zdolgtn e=rt

0

& Web Ontology Language Reference, https://www.w3.org/TR/owl-ref



c. 7l

2 Ho|x|& MIBst=l A= HTML, HTTP, RDF 2 OWLTH Z2 E&F ¢ 7|&g 7(gto = T e
M, Ol 7I€E2 ARETL ol E 7tsSatH siME & UE YR YEE SRITS HYE = ot
o

OWLI RDF 25 2&5tX| 2f2, # 25 & Clo|EH EFAMHE 2 dst=dl AH&E & ATt lan GriggE
olz48t §4g 0|835t0f X|E AlAEIQ| 2 E Zim odztEl |22l Ricardian Contracts 7H'ES A oHzHiCh.
OWLI RDF7} HI% 8t S48 LIEFLAR|E, 347 RDF EE2 P-time B4 S X6t K| eb=ct 2Lt
O|Toll MAIE At = S2|o| ZEollM =21l ZutE FE5HE 72l Reasoners& AF&3}04
OWL EZE2 P-TIME ST EF 3t} 01X2 7lefg M™st=d dels Alzhe Aol 28E =

[ Ly —

QICt= Zd2 olo|stct. o] EA40| OWLE Trust Contracts| 7|dt 2o{= AMEHSEAH El s Al 0| R O|LC}.

OWL DL(description logic)2 OWL2| 52| 1012, "AH&to| #TEE RXIERSFHEME 7ts 8 2|CH
EHAE MBSHESE LA EIQICE OWL DL 1S020022 AFZ 1t ZH0| AP Z |l #iCH st 0% E-<

= R A AP 9IoM 2t S Etot. etk 2ol 23 0l0f S2HEl TlsE OwL ALEolM RIS EIX| g7
20l ol HEHE 0% X EFAMA= AL oM &0k Btrt. Ol2HE 7I2X EXME
Ast7| s, ESAQ lof At "*Olil H AHoOlA EHIQIS é* 35t W g metett. of
HAAHOIA EHEI2 HYM HIEE 7|2 EIUYERAMHANS 22 & =
U EFH SYY 752 |%l5H7| -rIoH HIEZE 7|2 ELO| MB5HAH F7
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Ontology {
“http:
Import "http://blockchainos.org/ontologies/remittance-v1.owl"
Individual type="remittance" {
Sender addr="1KrGTeQs55sf1lzyTWWR4Y5qhe9Zxg2ftpy"

Receiver addr="1FZNMuL8HUmf9TLdac62K4cGGpD2JEwnax" balance=1000 unit=B0S
Receiver addr="1F1tAaz5x1HUXrCNLbtMDqcw605GNn4xgX" balance=500 unit=B0S

}

operator name="remitance" addr="http:
i

Fig 3. BOScoin & Oi|A|

ESA Qo Cigt FR-2tH™ Aol £ CHE EXls FE-27F ¢o{= HIMEZHE 0| 47| ofHCt=
Zdolct.'=2 '=7+ Hol2tH I == #HHE 2 E AKX 7L OlsHE 4= Qlo{of BHCt. A H 8 Fal-
CIO{E A 83tE 83t ZEE HE & U= AFFDE HALE = ot EAIQI2 OWL E&EE M83%t1
SDLang'°1 7*8 Qlojol EHES HEESZM, FFLE A2 LIS 211 I A ko] o|0|sHE= HIE
MEtstA olsie 4= 1AM sted st}

® OWL Web Ontology Language, https://www.w3.org/TR/owl-features/
'® Simple Declarative Language, https://sdlang.org/



Ontology {
"http://blockchainos.org/proposal"
Import "http://blockchainos.org/ontologies/proposal-v1.owl"
Individual type="proposal" {
Title "BOS Across The World"
Owner "B0S-in-USA"
Monthly-amount B0S=180
Completed-payments 'no payments occurred yet (3 month remaining)"
Payment-start-end start=04-01-2017 end=19-04-2017 added-on=08-12-2016
Please-vote-within days=19
Final-voting-deadline in-month=1
Will-be-funded No

Proposal-description {

Description "BOS Across the World — Weekly Show Interviewing Businesses and People"

Overview "This is a 3-month pilot proposal to seek out real business owners, both
conventional and unconventional, and conduct face-to-face interviews with them
regarding the use of BOS and how it could be used."

Scope "The scope of this project is not only to communicate the value of BOS to real
people in real businesses, but it allows BOS developers and community to follow
along and watch first-hand, how average people interact with B0OS. Real-world
interviews will be an invaluable feedback-loop to help eliminate or lessen the
barriers to entry, while promoting BOS in creative and fun ways."

Deliverables {
"1. One show per week for 12 weeks. Tuesdays, delivered to various social media
channels like Youtube, and shared on Twitter."
"2. Weekly frequent updates on the B0S.org proposal forum."
iy

Schedule {
"Each week, filming Wednesday to Friday (A+B footage)"
"Each week, Saturday to Monday (Post, editing)"
"Each week, Tuesday (Upload to social media channels)"
"12 episodes in total"

}

Note "All audio-video, lighting and editing equipment is owned by me, and provided at
no charge."
}
}
Operator name="proposal" addr="http://blockchainos.org/tal-repo/proposal—vl.talﬂ
}

Fig 4. Trust Contract 0| A|

Timed Automata Language 7H'&2 Andrychowicz2| =& 2! 'Timed Automata0i| 2|3t Bitcoin Contracts
DEg Jjgto 2 $toh TAL2 Trust Contractoll M AFRElE Z2 el 222 nERsHE o
AMEEICH owL 2 TALS| H & HTMLT Javascript| 2 &1t R AFSHCH OWL2 CIO|E X &
MB350 TAL2 QAARIA R Rt S 8ch =2 324 ¢o{9| QAR CI5H7|, 7| & H|met 242 EX
7lsg s¥st= FE0IC OWLE HEE M3 5tm TALS AFE{0l Clo|E M2 WS Led&ct.
TAL2 M AlZt 2 & (global time factor)7t 47| [20f CHE =224 Qlo{et ofzt CECEH &,

" Andrychowicz, Dziembowski, Malinowski and Mazurek, Modeling Bitcoin Contracts by Timed
Automata, Lecture Notes in Computer Science Formal Modeling and Analysis of Timed Systems, 7-22,
2014, https://arxiv.org/pdf/1405.1861v2.pdf
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BOScoin2 0| 221} 248, Stellare| o] ZZEZ(FBA)?’S 7|HIe 2 3t =X El FBA(MFBA) & 2
gng|ES 8572 Lt

Consensus Proof of Work | Tendermint Byzantine FBA[1] mFBA[2]
Algorithm Agreement (BOScoin protocol)
Decentralized o o o o
Control

Low Latency (0] @) 0] @)
Flexible Trust 0] O 0]
Asymptotlc o o o o
Security

Governance o
Features

[1] Federated Byzantine Agreement
[2] Modified Federated Byzantine Agreement

MazieresE FBA Z2EZ 0| Al 7|52 Ct=21 ZHo| Holsto.
o EIEZ2 Ko Y #E|xte| 57t QoI FTLE Z0{E s & 2lE o|RH = QlCt.
o H2CH7| A7t EE= AXNZ QlZto| ¥ EE= XIE 7HeHof CHal cHZ |5t Alzt (of : Z(cH 3

2 David Mazieres, Stellar Consensus Protocol,
https://www.stellar.org/papers/stellar-consensus-protocol.pdf
'3 |bid.
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c. How is the modified federated Byzantine agreement(mFBA) algorithm different?

FBA 2|0oi & BOScom Ol ZZEZ2 HE{HA AAHIS K| HEIE sl X2 SHO EME
ML AFE A 8 == LHoil 10,0007 22 BOScoins2 olx| & = U2, RS X5t
g E st B2 h:EOH of| x|El 2 219| & #=0i| H|2|5to{ MZ b”c"*EI BOScoin(0f| x|Z0i| CH$t
OlRIet RAIEHS gt=Ct Eof k|8 ZQI2 L EE sowt olof (2 AN QME|IEE

MEste A SAlo =9 EEXClo ERtE HEOo| Hot Al FZAMof CHEH B E 4& 2 Stk AP
MYE #alof el cE7 25 0le /=8 Jo 2 85 X|H of| x| E 2 2/10] 25 Commons Budget
HEez S4EiC}.

9]8|(Congress) HIER{3

a. i

Congress HE9|3 = BOScoin2| BIFA OJAIAY 7|2 M, ZHZt ol ELE 2FXER FHEICH

4 Ibid.
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o Ofx|E & =F(Freezing Reward) : Congress HHHE I QIS SZ5H (RIS SZ8h
et x| ALE Rt SU5HAH OlXHE BH=rt A E & 5,400702] BOScoinsO|
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'S Evan Duffield, Daniel Diaz, Dash: A PrivacyCentric CryptoCurrency,
https://www.dash.org/wp-content/uploads/2015/04/Dash-WhitepaperV1.pdf

6 Using Decentralized Governance: Proposals, Voting, and Budgets,
https://dashpay.atlassian.net/wiki/display/DOC/Using+Decentralized+Governance % 3A+Proposals%2C
+Voting%2C+and+Budgets
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a. Stardaq

Stardaq2 REC! 17| 0| & AlZolCt RE QAe] 17| X|+2 EAIZIH AFSAHE RE QALS
°|7|7|' &L otEf e ZQIX| o Fof Ol HIRIE & = UCH HIB2 2% EA30lo=20k

b. Delicracy

Wa|F Bt Al of= Z L M8 E £ UL FCHIAZEHAIAOITH 0fH(Augun ol ol E AR
HI2 S, SRS 2 MAIE oHSol CHaH HIZIS Bro2M SIAZIE gl Boid 4 Ich 7he Bie
44l

=
HIZIS ¥re Figto] MBE|S Zolch olafs Aol ALY A1 &2 ZESM A BT
Y4 048 BCHAIZIED 80l F Holc
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=20/ € 4 k.

7 Decentralized Prediction Market, https://www.augur.net/
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Milestone — M1 M2 M3 M4
1 Module
P2P Protocol Unit & Acceptance
specification & Test
Implementation
mFBA Consensus Key design Test App
Implementation
Remittance Address design Multisig Tx Specs Multisig Tx
UTXO Pattern Implementation
Send & Receive
coin
Data Store Store specs & MessagePack Blockchain
SQLite Store History backup &
implementation restore using
ISP(AWS,
Azure and
google)
CLI & Web Web design & Web UX design G N
Interface implementation A E E
L N B
Trust Contract P | Trust Contract E | Proposal & Vote 0]
Proposal & Vote H | design S | implementation L
A I A
Simple payment Wallet Formal UX design S Android & iOS
verification wallets specification Application PoC Wallet

(Mobile)

Test

Inference Engine

Formal spec. and
key design
elements available

Reasoner
integration with
Blockchain

Constructing
Basic Ontology

Trust Contract
Modeler

Formal spec. and
key design
elements
available

App
Deployment &
Demo Site

RPC & REST API

Blockchain
Explorer

Fig7. 781 2=
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7. Al uret

ME2 3212 U 7tx| Yo = LAEICH =7[ 7L o d(5A47H, 10 %), EF 8 E2H(18217H, 36 %),
ol k|2 E 4927}, 18 %) & Commons Budget(18247H, 36 %). R2l= Y22 100 HZH & 50471 2
FoIg dr&ls A &olct o] g2 HEE £ ot

Initial Development
Budget

Confirmation
Rewards

Freezing Rewards

Commons Budget

BOScoins 500,000,000 1,800,000,000 900,000,000 1,800,000,000

Share 10% 36% 18% 36%

Decrease Rate i 6.31% per 5.00% per i
6,311,520 blocks 6,311,520 blocks

End of Genesis Block Year 2145 Year 2076 Year 2023

Issuance

Initial Development Budget: 7| 7{gt

3ol

PR Wy

ZelojH AZEQof 7HY 2t 8 XIR4SHT| I8 ot o

Genesis 25 O|™M| HIZ &=
FQl21co Eof &

Z 4 Z(bounty)2 2 T EICE 524 79| BOScoinO| Genesis 251t & 7A & EICt.

Confirmation Rewards: Confirmation rewards= & E 255 Z0FcHod CHsH
FrQ2 Leof XIZElE 2™ E4olch EAo| R 9|2 EuiE o el =9

£ BISHH S LEV EAS Y2 EHE

6.31% Zr A BtCt,

Freezing Rewards: 0 x|Z20{| CH&t

E A2 Congress THHHE

o=
OlAb Aol S EFEOI| CiE

HAFS OF

Lo - T
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—_ O L

0| & =E0f oix|sted= Z 2!

o
s

ol ZAstct o] EAI2 =of ofx|E |
20 HI2IBtCH (MM 4d 2 Z). 1824 BOScoin2 EE8 MM EAaloZ2 WA EICL Mol
22 218 712| BOScoinO| &3 EICt,

6318t £5 (&

1) M 12814 S0t

= £0f oflX|El BOScoin &% 2| 40
HIzi|3tod 2HIEIH 720 25 (°F 1 AlZhotct Y2 Elch £7(9| & 542 5,4000(Ct.
24 =2 63108 EF(CHE 1 )0t 59'3 S2F 5.00 %M ZAFHCt of| X0 CiE

T8 scl=E§ RT8tn,

7| gt St AMEIEZ 2 FHT

Commons Budget: Commons Budget2 Congress NetworkE S} 8t A|QF Ao

X|Z& BOScoing &
#Hml 35008t E5 (& 5 'H) St 85 & 50 Commons Coins

ot Us AZCH et 9t SEE

of&hE BHEZ| I8l A

g g

Ch. M54

%0f Commons Budget2 7{2ll == 0f CHE 30 %2 commons =+ 2 & S5

XIEcH




Issuance Schedule

- Confirmation
4,500,000,000 Freezing Reward
—— Commons Budget

— Initial Development

8. AE

Coins
3,000,000,000
1,500,000,000 //
0
4@ Gl @ A gl oad A ol Sl @ onh ol ad ol
B 10-’ '1_'7-}-"'"1 = qﬁ’l o R e rﬂ’i*"’ 01 Tl g S’ 0-1
Meonth
Fig 9. Z QI &3l 7| &
BOScoin®2 Ch st ek Z3tmof LIXHE 71& 4ol D2l 2 49| BME 355t We SER
stct. ._ﬂEIE NE ,—J 2l A= 2 Mo FLEES2 UXStHM ZRlo| 7tk F &S WS
SEE BCH mFBA 21 2|E2 04X 2280 EoHME HE ETHMMZ J7ts5tAH BTt
Congress A|AEI2 ‘='E+ RIFE™MO|T HAXQI oAt 2 T2 MAE FE5H7| fIFt Zolct. Trust
Contracte £ 2! -?|0+IA-I Hekg ddstn Adst=0 ol 2Y7tsMHa M2rtsdE 71T
ZH T E M3 XWo|Ct BOScoinEl2 25X Q 7|22 S5 2 = U= Eetd W FA-ES
B23otHM ?let 22 SMg HMsle XS SEE ot Ut
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