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1. Introduction

Owlchain2 Web Ontology Language(OWL)2} Timed Automata Language(TAL)2 XM &FF
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T2 YAoZ MEsto] AR E SHZESHACE. BOSCoin2 Trust ContractE E435H7| I3t
ME35t=E “@ A E(linked) SIOIE"E OWL 2 Profile 7|8t 2 M3 &tCt 23 =

£t 4 EERXMoM EHE E2oiFT| fIsHM HTML, Csset #2 HXQl 249
AHIATREE 0[88 Xl XME[YAE A5, Trust Contractl| 2Mo|E Sl
*{2/0{ Timed Automata Language(TAL)7F A& EICH TALS timed automata modelingz}
pure function?| 27t x| MefALE 0| = ZEa2fY #ZF0|Ct. timed automata modeling=
Sall JHetRI7L gr7HS K| 28 T2 a3 F = Alo| H|F ol 2394(Undefined Area - reachability
problem)E& EMX[& &= /O pure functionS ASEOE M JH4 Alof| ErAisr £~ Q1= side

effectS M|Bt(get rid of) & £ Ct. O|H M2F2Z Qs Trust Contract g‘%‘iﬂ’:‘" HZ 2|

obMAMTE AKX s ME %Ir_n;n_%r & olct.

e Timed Automata - assure decidability
e Pure Function - remove side effect
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1.1 Comparison of Blockchains
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Feature

Consensus

- History
revision
mechanism

- Membership

Block
Confirmation
Time

Block Size

Maximum
Transaction

Transaction
Throughput

Coins

Governance
system

Smart
Contracts:

Computational
Power

- Decidability

Bitcoin

Proof of work

Soft and hard forks

Open

10 minutes

1 MB
100 KB

7 tx/sec

Bitcoin, plus tokens
such as provided by
Omni Layer

None

Stack-based
language with few
instructions

Decidable

Ethereum

Current: Proof of
work.
Future: Casper(?)

Current: Soft and hard

forks.

Future: Block
revisions in case of
temporary network
isolation.

Open

Current: 15 seconds

Dynamic

Dynamic based on
gas limit

25 tx/sec

Ether, plus tokens

that can be issued by

contracts.

None

Turing complete

Not Decidable, using

OWL-chain(BOScoin)
Modified FBA(Federated
Byzantine Agreement)

Block revisions in case of
temporary network
isolation.

Open with constraint
(min 10,000 BOS)

5 seconds (target)

Dynamic

Dynamic

Target is 1,000 tx/sec

BOScoin

Commons budget,

Proposal, Voting

Timed Automata Model

Decidable



instruction fee(gas)

- Runtime Script runs on Ethereum Virtual OWL inference Engine on
Architecture | Bitcoin Core, Machine implemented | multiple platforms
Libbitcoin, and other | on multiple platforms
native
implementations
- Programming | Bitcoin Script Solidity, Serpent, LLL | OWL + TAL
Language and any other

languages that get
implemented on the
EVM.

[&£ 0] Comparison of Blockchains

2. Architecture Overview
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[Picture 1] BOScoin Architecture Diagram

2.1 Trust Contract

Contract Types Smart Contract Ricardian Contract Trust Contract
Features (Ethereum) (R3CEV CORDA)[1,2] (BOScoin)



SEedoq Mednt el 2& Medn M2l 22l
Zz= ey @ (LLL, Serpent, Solidity) (Ricardian Contract + pure function)  (OWL* + TAL*)

Contract undecidable

4™ M(decidability) undecidable with gas(fee) (3rd party evaluation) decidable(TAL)
blockchain type Permission-less Permission Permission-less
Consensus PoWw* 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

[E£ 1] Contract Comparison

2.2 OWL(Web Ontology Language)

BOScoine| EZHMMEE OWL 2 Profileg 7|8t 2 AFE X 9|7t 7hs 8t Trust Contract®
K|t 7I1EQ 28! Contract= 7He Z|A|(Virtual Machine)& AFE3aiA 2|0l Ad
7158 ME3R| 2 3AC BOScoin®| Trust Contract= A|RHEL ¢l 7|0l &gt F2
A Zl(inference engine)2 &3 ERHMMO| EUW(semantic)g S [ =7t O[SHE =+
ot metMd FEATIe 2F 23S siAMsto] AR El Contract7t MMEE Zg
2T o2 ux|st,

2 B M XAl EHSHE HAIP W3C EFESHO| S MY & stLE ¥R
ACH OwL2 Zo| o|0|E(Semantics)E X|#5t7| s ZHEE EF10{0|Ck OWL 2
EEst= O™ HTMM EX7E EIRE Hs EXE siZst7] /et A2 MEH T2t
Hge Eelstod ol %A owLg ALEE = UEE SHUCEH OWL 2 Profile2 37}X|
TESRE FYEICH B3 ELO| SE e 2EE2X|2] ZR(TBOX 54/) OWL2 EL ZEItUS
MEHSto MG 2| MSHEl REEX| AUES U2 = JULSF sto UCt BHHol| Z3dsHof
g IJHA(Individual)E0| B2 ZA2? OWL 2 QL ZEIUS A830] E2 REEX
ClOIE{HIO|AE g £+ QICt. OWL-chain® AFSAI7 OWL 2 ZZolg MEHE o
ESAClg 7HE = UL T X|HECH MERe FE5tEAiE REEX| HIO|E{H|0|A HEjo
et z2ndg ZAYstod +EE = UL ST X ECh

2.3 TAL(Timed Automata Language)

Owilchain(t’, OWLdata) = OWLdata @ Owlchain(t)

Owilchain(t)) : ME22 EZ |2l 4 EH

Owilchain(t): 38 25 X|Q! & El

OWLdata: OWL & 2|E! individual data set

@ : TAL (Timed Automata Language) Operator X{ % A 01 % 2| &l Timed Automata
operator O|C}.
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3. BOScoin

3.1 Remittance

BOScoine| £32 HIEZQIe| UTXO m{En SUsH FAE MECH CHEF EZHMMZ
=3

Tt &A0] bitcoin scriptetE CH2H OWL 2
MME EMe FE2AZXI0 o5 HEO| O|Fo{x|n HMMA LdDE|ES S ==A2

— T = —

HEQ3Z &3EIC

Ontology {
“http:
Import "http://blockchainos.org/ontologies/remittance-vl.owl"
Individual type="remittance" {
Sender addr="1KrGTeQs55sf1zyTWWR4Y5qhe9Zxg2ftpy"

Receiver addr="1FZNMuL8HUmf9TLdac62K4cGGpD2JEwnax" balance=1000 unit=B0S
Receiver addr="1F1tAaz5x1HUXrCNLbtMDgcw605GNn4xqgX" balance=500 unit=B0S

}

operator name="remitance" addr="http:

[A| 1] &2 - SDLang format

OWLchian Remittance process
OWLchain-core

Web OwL TAL mFBA

Browser
Wallet Reasoner Interpreter Consensus

http:/flocalhost:8080

Send homepage

Transfer(Transfer data)

Generating
SDL + with
TAL Operator

Transfer with
operator(OWL+TAL)

Parsing

Reasoning
genTransactio
n{OwlOhiject)

Return A Transfer Transaction

Transaction

Memory Pooling Transaction

Return mem pogl status

Return mem pool status

Return mem pool status

[23 1] 3 MEl ctolo{T



3.2 Proposal - Trust Contract

EEZOo| 40| &l&= Met proposal Ricardian Contract @Al 2 L EICH [Picture 2]
Ricardian Contract ZEHZ X|¢t 0 K& Eo{F 1 QUCt M3 Ekl= ZHEBEOS| ZBI2 SDLang
SEN 2 Z|233|(serialization) EIC}. Proposale 1702 ERHMMO 2 7|S E| 1 5{A10]
2tEE|H 1] EFHIMM H5 (humber)E Foitot Fx 7t 7ts38l ZICH Proposal2 235 20|
U= HENS} Qi HEH 27t XIE R[EHCE.

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 BOS. 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."
}

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.tal"]

X

[Picture 2] BOScoin Proposal

3.3 Voting - decision making system

BOScoin2| EE 7|52 £ 2 QI%(block confirmation)|A ¥4 E|= Commons
budget2 £Hist= MFHLIEOICH £ X &= M OHE proposaldll 37+ X| YEHZ 7t 35tCt. MEY
g2 37HX| EENZ {positive, negative, neutral}2| AMEH0| 7H55HCH S & neutral2 R &
7ls€ 7teict.



" Ontology {
"http://blockchainos.org/vote"
Import "http://blockchainos.org/ontologies/vote-vl1.owl"
Individual type="vote" {
Voter addr="1KrGTeQs55sf1zyTWWR4Y5qhe9Zxg2ftpy"
Proposal title="BOS Across The World" id="2C499D3D-F5E2-40D8-BFDF-COA612E8E2AB"

balot "positive"

}
Operator name="vote" addr="http://blockchainos.org/tal-repo/vote-v1.tal"

[Picture 3] Voting

3.4 Commons budget
M|oHE!l Proposaloi CHEt o &2 Commons budgetol| Al &Y EICH. Commons budget2 27} X|
e 2 SFEICH

1. MUIAARE 5HAZH Ul - 28 HHst= =0l HEAlOCH S+ ERATM UTXO
SHE 2 E&35H04 Commons budget 7| ZHo| A2 EICH,

2. ERHMM =20 YEE Commons budget 7|ZHoi| X &IFtC},

2 E MY(self-descriptive) & 4= QA
15

HAlsh 4= QIE 2 X|ZHE|H, AS0| &2 &

OWL-chain2 FEA TS &3l dlo|E{7l &
MAZ|JACH FEATIS2 OWL 2 EEAHO{E
HSFE operatorE Sal| A&t}

4.1 Semantic Reasoner

FEUTI2 owWL 2 772 EHME EMo| HEM(validation)2 ZAZSEHCH OWLEME
class, property, individual Al 7tX| 2L AE O|F0{ZICt class= AR 2| type2 M olstm
propertyE &M 7|&8H, individual® Zeia Elglol JHE QIAEA(instance)E
MME7| {8t 7 E(statement)O|Ct. Semantic Reasoner= W3C OWL 2 profile #2442
SAdE = QU F FEHEICH OWL 2 profile® Description Logic 282 2t L& sH sHA
Mse EBEXSIETE ZYEUCE [E 18 OWL 2 profileQ] diA Azt EA|IStCH
OWL-chain2 OWL 2 profile@| EL, QL & RLO| M 2FALE LA FEEIC}. Profile LHOYA

HE FEATI2 [E 110 22 A7t SE T E EB(guarantee)StCt. Ol FEQITIO| A4t
A H(decidability)2 &2 st= HFHLIES R 2H&Ftot.

oir

Taxonomic Data Query Combined
Language Reasoning Problems Complexity Complexity Complexity Complexity

Ontology Consistency,
Class Expression
Satisfiability,
Class Expression
Subsumption,
OWL 2 EL Instance Checking PTIME-complete PTIME-complete  Not Applicable PTIME-complete


https://www.w3.org/TR/owl2-profiles/#OWL_2_EL

Conjunctive Query
Answering in EXPTIME PTIME-complete NP-complete in EXPTIME

Ontology Consistency,
Class Expression

Satisfiability,

Class Expression

Subsumption, NLogSpace-complet
Instance Checking NLogSpace-complete In ACO Not Applicable e

Conjunctive Query
OWL2QL  Answering NLogSpace-complete In ACO NP-complete NP-complete

Ontology Consistency PTIME-complete PTIME-complete  Not Applicable PTIME-complete

Class Expression

Satisfiability,

Class Expression

Subsumption,

Instance Checking PTIME-complete PTIME-complete  Not Applicable co-NP-complete

Conjunctive Query
OWL2RL  Answering PTIME-complete PTIME-complete NP-complete NP-complete

[ 1] OWL 2 Profile Time Complexity

4.1.1 IRl Namespace Restriction

el owL 2 profile2 QIEHYOM FEZdt= 2EXE HESI| s IRI
(Internationalized Resource Identifiers)E AF&EHCE. [picture 3]2] Prefixe EHEEE &

Ar&35tE IRl B3 oA OICE. blockchain Z[gte] 2FZX[0Me ¥ o EztE
2=EXEE MEdH EH 2EEX] HYo| EEA Q! F o EMH ElH, EERE
2EEX|o A2 ESAN QIS ol d1E|lEe FAYE EFE ¢E + A Ect. EEXNQ!

LESIS 90| ClolE{ol ChaHM S=XQI0| HMS A 8 £ girt

(:=<http://example.com/owl/families/>)
(otherOnt:=<http://example.org/otherOntologies/families/>)
(xsd:=<http://www.w3.0rg/2001/XMLSchema
(owl:=<http://www.w3.0rg/2002/07/owl
Ontology(<http://example.com/owl/families>
Import( <http://example.org/otherOntologies/families.owl> )

Declaration( NamedIndividual( :John ) )
Declaration( NamedIndividual( :Mary ) )
Declaration( NamedIndividual( :Jim ) )
Declaration( NamedIndividual( :James ) )
Declaration( NamedIndividual( :Jack ) )
Declaration( NamedIndividual( :Bill ) )
Declaration( NamedIndividual( :Susan ) )
Declaration( Class( :Person ) )
AnnotationAssertion( rdfs:comment :Person "Represents the set of all people." )
Declaration( Class( :Woman ) )
Declaration( Class( :Parent ) )

[Picture 4] OWL 2 IRI
BOScoinf9| IRl & ZEQ(reference namespace) ES#ICIo| &0l dT1a|EQ FLAME
HEE £ Q= https://blockchianos.org IRl WA H O|A(namespace)2 ¥d0| A FHEICE.
O dd2 ESAQ R EXHM EFAMRS EMMHEoR J|8s= A

10| &QlE
Jdolct. E¥ nEMEeR OE =5AQne 282X 3/ M7t M7l 2 = Ut
2EEX| 3®E SSAAUT &= 7-|EH01IA-I EZHZ{M ] QIDI% golsterl sE
Ol#rO|X|2F Oo|H AHo|M= CHEX| =Lt F=o| 222X 7|ghe| E5AQIzZtol Trust

Contracte| W &/74eli7t E et 4&olM =o/g = S Zolct.


https://www.w3.org/TR/owl2-profiles/#OWL_2_QL
https://www.w3.org/TR/owl2-profiles/#OWL_2_RL
https://www.w3.org/TR/owl2-profiles/#Computational_Properties
https://www.w3.org/TR/owl2-profiles/#Computational_Properties
https://blockchianos.org/

(:=<http://blockchainos.org/owl/families/>)
(otherOnt:=<http://blockchainos.org/otherOntologies/families/>)
(xsd:=<http://blockchainos.org/w3c/2001/XMLSchema
(owl:=<http://blockchainos.org/w3c/2002/07/owl

Ontology(<http://blockchainos.org/owl/families>
Import( <http://blockchainos.org/otherOntologies/families.owl> )

Declaration( NamedIndividual( :John ) )
Declaration( NamedIndividual( :Mary ) )

[Picture 5] BOScoin IRI Restriction
4.2 Development Components

4.2.1 SDLang

ESHQC AR AEE L0 EH, IR XIYAMAERHEIS ALERL, 22|10 HERE
"“"XFE TEY = i’JEP. ol AF%XP%?JOH SSEAME Trust Contract9_| LiEolct.
o A RHAME 7HH*XP°1|7'|| |' 7H‘=é“?_401°| XFE J‘°‘|°"01|A‘| 7|'='|'0|'D=| -_rL 8=l
CIO|Ee| EHT ZHEHSHH ="E -’F ?'E|' XAt AFgr2 SDLang 210 A7HE F A EHCH.

title "Hello, World"

bookmarks 12 15 188 1234

author "Peter Parker" email="peter@example.org" active=true

contents {
section "First section" {
paragraph "This is the first paragraph"
paragraph "This is the second paragraph"

}

"This text is the value of an anonymous node!"

matrix {

[Picture 5] SDLang format

4.2.2 MessagePack Serialization

MessagePack2 T2 protocolBufferet €2 m, Xz Fx 59| E|2d3l(serialization)od|
MNEEE EOIEF. MessagePack2 Z/HEH3E <25 IDLOHY S22 73tk gtot
Zz2agiHe| &S HYes M & QJCt EEBH Zero-copy EEEE HAEHSEHM
EEXNQUME CHHE HEXI Mo Z2EZ 3! Btz Ms49| 0|™o| QUct.
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struct S { int x; float y; string z; }

void main()

{

S input = S(10, 25.5, "message");

ubytel]l inData = pack(input);

write("file.dat", inData);

ubyte[]l outData = (ubytell)read("file.dat");

S target = outData.unpack!S();

assert(target.x input.x);
assert(target.y input.y);
assert(target.z input.z);

[Picture 6] MessagePack Serialization/Unserialization

4.3 Modified FBA Consensus

global blockchain network2| 747 d(integrity)2 | XI5t= A2 01242 LOolCt. HIEZR Q19|
p2p HIZEI & # EXl= HEZ QI 242 E8XQl 7|=0| SH5H7| O|RE 580l F
FEOFE 17 E|QICt ¢d7tol (2, SES o Wi S&5te L E7F EXRHEICHHE A|ARIR
CIHE T EEo| HIHAXMOI S& £2 ZZHo 2 2E| M{&E M(resistance)2 7HE £ UX|E
PBFT(Practical Byzantine Fault Tolerance)2t &2 7|Z29| H|EEl & 2Xo £FMER
#E|xtol o8t == SH|7F HAECEH

o
g'l_l
10

H|E§:JO|52 Xto4q

membership)st=0O| H3FXR[E, Z|EQ| HIFE H
LT (low latency), S48t 4AlZ|(flexible trust), Of
HEYEX] et=Ct.

Alg sl UESIIE i (open
of &8MEO| 7tx|Z JUH

Z|20s CHA| S$E2Z SOot7tA MSHMOI H|FHEl ¥ £2Mo| HHES FXI6HHAM
HERIE LT = U= Woto] cHEt ¢d+7F &4l =0, Federated Byzantine
Agreement’t 7t% 2t =2 A0t F StLE Bot &0 ot

4.3.1 Quorum and Quorum slice topology for Federation

* OIE N EEZ2 X9 FAFSE Quorum 28 (BME L £Tof st 229
*K|ls LdE|ES 0|88 x1Mo| HH XS UO|0|E 7[S(0tE otolC|of =&

4 .3.2 Decentralized Global Consensus

mFBAS| e # 7tX|= UES{F | JEo|Ct 7|E L HITE & £FHE2 HIZY S5




otLi7| el AlAR HA|o gol7t ey ME MEE +~ e HMM HELAZTL
X

o
1ZE 4 EFQ{(quorum slice)2 LHE |, HE 7t §Ho|st

MK EIQICt FBASE A AlAEIE H
LS HELT MAM7 S5 Aoz M ZUR7| HE0, HEXHT 70 oM

2 MR E JHELCHL

et EATQI MEHAHE T+ H5te tEES HE/INM 2F 5= FlA Z7H0H

DHESICIH XM REH HEXTO| 2420 H 4= QUCH T CHEt ol & EH, E5 dd
ST E RK|et7| I8t 2|4 UEQIT CHYZE Alo|= 50| 2F E £ ot

4.3.3 Stake Features

BOScoin membership2 7tX|1 254 St Z2 U ot7| flMe xl4asHo

=h 2l 5 H(Proof of Stake)O| E 3L 10,000 BOSY 1710| ERHAHMEE S MA|7| T SHE

EZMM M5 (number)& S35 & ""._4% et 00| ol HERZH F7ME RtEE

2 ar Co

I.%
E|S& & QICH FBASO| 344 Q! Stel onsensus Protocol(SCP)2| Xt74 30|
Quorum HH{4lo| EHo =0t 7P—°F ot A}O|7F QULCt.

4.3.4 Reward Features

confirm reward - 21}

5. Implementation Roadmap

BOScoin2 HIHL|Qd AMH|A 2t 24| Elof 23 7SS0 ICOYH &2 1edstod 7 tct.

o P2P
e FBA Consensus
e Remittance
e Web Interface
e Ricardian Contract Proposal & Vote
e SPV(simple payment verification) wallets
e Inference Engine
e Smart Contract Modeler
e RPC & REST API
Milestone — M1 M2 M3 M4
| Module
P2P Protocol specification & | Unit & Acceptance
Implementation Test
mFBA Consensus | Key design mFBA Acceptance
Implementation Test
Remittance Address design
UTXO Pattern
Send & Receive coin
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Data Store Store specs & MessagePack Blockchain backup
SQLite Store History & restore using
implementation ISP(AWS,Azure

and google)

CLI & Web CLI design & Web UX design

Interface implementation

Trust Contract Trust Contract design | Proposal & Vote

Proposal & Vote & specification implementation

SPV(simple Wallet Formal UX design Android & iOS

payment specification Application PoC Wallet

verification) wallets

Test

Inference Engine

Formal specification
and key design
elements available

Reasoner integration
with Blockchain

Trust Contract
Modeler

Formal
specification and
key design
elements
available

App Deployment &
Demo Site

RPC & REST API

Blockchain
Explorer

A. Reference

[E 2] Implementation roadmap

A.1 FBA Consensus

https://www.stellar.org/papers/stellar-consensus-protocol.pdf

https://medium.com/a-stellar-journey/on-worldwide-consensus-359e9eb3e949#.izg7ydd08

https://news.ycombinator.com/item?id=9341687

https://www.reddit.com/r/ethereum/comments/338mip/stellar _consensus_protocol canwill_something_like/

A.2 Web Ontology Language - OWL

http://www.semantic-web-journal.net/sites/default/files/swj120_2.pdf

https://www.w3.org/TR/owl2-primer/

https://www.w3.org/TR/owl2-overview/

https://www.w3.0org/TR/owl2-profiles/

http://www.semantic-web-journal.net/sites/default/files/swj120_2.pdf

fact++ owl reasoner - http://owl.man.ac.uk/factplusplus/

A.3 TAL(Timed Automata Language)

A theory of timed automata* - http://www.cis.upenn.edu/~alur/TCS94.pdf
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https://www.stellar.org/papers/stellar-consensus-protocol.pdf
https://medium.com/a-stellar-journey/on-worldwide-consensus-359e9eb3e949#.izg7ydd08
https://news.ycombinator.com/item?id=9341687
https://www.reddit.com/r/ethereum/comments/338mip/stellar_consensus_protocol_canwill_something_like/
http://www.semantic-web-journal.net/sites/default/files/swj120_2.pdf
https://www.w3.org/TR/owl2-primer/
https://www.w3.org/TR/owl2-overview/
https://www.w3.org/TR/owl2-profiles/
http://www.semantic-web-journal.net/sites/default/files/swj120_2.pdf
http://owl.man.ac.uk/factplusplus/
http://www.cis.upenn.edu/~alur/TCS94.pdf

uppaal language reference - http://www.uppaal.com/index.php?sida=217&rubrik=101
Modeling Bitcoin Contracts by Timed Automata - https://arxiv.org/pdf/1405.1861v2

A.4 Serialization & Parsing Tools

Structured Ontology Format - http://webont.org/owled/2007/PapersPDF/submission_18.pdf
SDLang - https://sdlang.org/

MessagePack - http://msgpack.org/

PEG - https://en.wikipedia.org/wiki/Parsing_expression_grammar

Bitcoin Script - https://en.bitcoin.it/wiki/Script

Bitcoin UTXO - https://bitcoin.org/en/glossary/unspent-transaction-output

[1] Jamie Redman, R3CEV Unveils Corda, But ‘Is Not Building a Blockchain’, April 6, 2016,
https://news.bitcoin.com/r3cev-corda-is-not-building-a-blockchain/

[2] Richard Gendal Brown, Introducing R3 Corda™: A Distributed Ledger Designed for
Financial Services, April 5, 2016,
http://www.r3cev.com/blog/2016/4/4/introducing-r3-corda-a-distributed-ledger-designed-for-fi
nancial-services

B. Appendix

B.1 Timed Automata Language PEG(Parsing Expression Grammar)

{
TAL A7 AFEAM ATH...

}

Operator repository specification

C. Coding Style Guide

C.1 D Coding Style
DZzORE HYst7[RE 2 #fE EotH et I =0l CiEF 7H540| Fob X[z
CHE ARt 2= 8 S8 "ol golsH Zict.

* Whitespace(& &)

B Eo] Bt B

. otEQo] &Y CHAl spaceE AFS.
.ZEEo{ MY B2 42t
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* QIHIAO| I = =M

= - —|— -1 O
ofcHol &2 GHEIX| tE 8 B E 4 E Z 35104 camelCased 24 g 7|20 2 §ir}.
2k A o424 o2 ZAEstod Y@M E O|E=2 3 Hm| o7t CHEX}7| of il CHE Eo{E

Zt=r}.
EEBt privateO| ot B9 ZE ' 'E AIFSHX| et=Ct

ex) int myFunc();
string myLocalVar;

* Modules(Z2 =)

2E 2 Ii7|X| 0|2 25 A EX040t5IH Xt [a..z] [0..9] [ ] Bf = & &Lt
Ol A5t ChA BXAIE FHSK| e U AARE CHE I EXI7F Y MSHK| =Lt

ex) import std.algorithm;

* Classes, Interfaces, Structs, Unions, Enums, Non-Eponymous Templates

AMEX Ho| 39| 0|E L PascalCased= &FAI8tC}.
(A B 2 X7t EH—v-XPol 742 ® QlstH camelCased?t S )
Enum membere= camelCasedZ X8t}

ex) class Foo;

struct FooAndBar;
enum Direction { bwd, fwd, both }

*Eponymous Templates

sig HER Lo =1 SUEt 012 71T HET 2 tHEXZ E A
(hEtM sl HESIe| QIARASE ST MEE CHA|F)

ex) template GetSomeType(T) { alias GetSomeType = T; }
template isSomeType(T) { enum isSomeType = is(T == SomeType); }

template MyType(T) { struct MyType { ... } }
template map(fun...) { auto map(Range r) { ... } }
* Functions
24 O|&2 camelCasedZ M3t H, £ X HH g+ X3 EICH

ex) int done();
int doneProcessing();
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* Constants(& )

Af£=0| O|E 2 Yt 8449} O} EHTHK|2 camelCased 2 EHAI8HC},

ex) enum secondsPerMinute = 60;
immutable hexDigits = "©123456789ABCDEF";

* Keywords

O|§0| 7|9lER & & B CIE 0|§2 MHSI= CHA 7|/EE ME8t= AO|
© o =2 |. =
T _=

HtEt2lsto o] 3
ex) enum Attribute { nothrow_, pure_, safe }

C.2 HTMLS5 Coding Style
owlchain ZEMEO|HTML5 2 & #42 ofe 2 AEY 710|=
Hatsto)

(&1 - https://google.qithub.io/styleguide/htmlicssguide.xml#HTML_Formatting_Rules)

JHtoz 4™
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