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HEE IS I7L 212 & TH| Fofl £2[5pA17] HFELICS,

FLIPE dig BYE LEo HAY B Hetd s 2514 2,
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M, 0|2t HEX | ZEfO|HA| A= Qs YFMe = 7 7hs et ARt H[O]&{ 2t
HE2 S8Aelez SARGU L O 21 Yoshy 3 thi 275 E2(NFT)a 22 &
A2 0RO X2 AKX, 7|HO|Lt HEIL HE XLUO|LE 7|2S HER SFHQICZ 7ML
= g2 A9l glsLt.

O] Y3}zl oiE2[7 0] XSt SH|5H| ‘9“I1|°|(off cham)” 2t Z 0f| A —?L:EIJ_ 2
|= iy 7150] 37 UERZ BoM 2=, ArEXEHEE SEX QoM 7|

7|1E 28X|2 HELIT | 5HA
AHHMOZ, 0|C2|2(Ethereum) 2 RAISH ADLE HEZE L|EQ(I0|ME= CHS o L2

E=H7F EXHELIC:

£ FHOlIAILE 2= H|O|E 7} 2tE 5| &EF5HA SHE LT,

-
rio

gofl g2+ %

2. 2|0|0f 10| M= el M2| B0l Chst AAst 21 StA|7F EXHEILICE,
3. 20|01 2, E(rollup), 7|Et FAFSH &HE 2D 2 ERHMAM ZgHd(transactional
composability)O] $§°.=.“-I Ct.

4. RHobealiXh= XhAtof| st SH|IHE 71E dE2l(pseudonymous validators)2|

=0f| E70F LTt

—

A1 2EM = o, H[0]E Q] 2PEeh S -J 1t RHitof| Chet S &&2 of2{et HIE
=7t 587120] A8t |of| EXefstA BHELC

o

AOLE ZAEZHE OfZ2|H|0|M0] 72 M| Ao EE5tH, HER AL 1 2[oM 2YE s
OHZ2[A|0| M MSXt 2F0|A X|FXQl ZtE =efgt IEL olE £0{, 20173 Axiom
Zen2 O|H 2|2 HERIN M S 2 HE oHEE|AH|0 2 E7|E|(CryptoKitties)E
SN, HA IHIEOF' EZTHMO| 12% O|A S 'PIIEFEH 2 HESZ SXE Y
SHSLICH O Ant YA 0|5 2|E 2| CHE O EZAH0|MER iR =2 =22t X
§ﬁ§ ICt. O|= Axiom Zen?l| 27|22 MER 2EA|QIS 7L L HE
[BHO|RIE HEQIIE WLt A S 2ESIISLIC

n&"—r

(latency)s &8
stotoq, 7| & 32l 7

7|1E 25Helel =

o>|
%
|

ot7A|= O Z2(7|0| H|O|H & eS| S7|3t XA
EILICH 22[&= 0[2{§h M2F2 slulgt 4 U= AAIE MetetLIC 7|2 HEs 28X 2 2
= OfZ2[7|0|M0| Tt &=AM3F MH|A(single ordermg service)= Saf{ofot St=2 2
HNEtLICt O2iLt o= E X0l X| AELICH O E &0, &t HA|A OfZ2|AH[0] M| EX} DA
X| =M= CHE o Z2[A|0|H2] A4 I|E &AMt %EPS*.OIOiOF StL|CE & ofZ2|AH 0|82 2t
2F XHA| &fEli(state)ofl CHEt S M Q! =Mt HF{LIES 7FKOF &ELICE DFEIVLEX| 2 ADLE
HEE OfZ2|AH|0|M W EY T 5t EUMM =M E X|¥3H(localization)sto] 2t2(et
2= QIO{OF BLICE T2{L} 0[2{§t ofE2(AH|0|M 7t = 2R S I A4S 28M S StH5!Y| 9
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E2/70|ME fIst HEHIS HERXA
(network of networks)Z, OfZ2|A|0|M HZAt7t Xpale| ofZ2[AH0|M 2 21 SHI

T AT L.

of ESM =ME S7|5let 4~ QU0{0F BLICE OIE 2l A= 0121 O Z2|AH[0| M0l A 7
ME| EBNMME E7|5t617| 95t 22 Z2EZ0| ZRFH|CH x| ofZ2|AH0|M 7t S2IH
Ol M E HMSotHM S7|SHE Kot = IE(EﬂOIOi QEEREES EY, IAZAHCE
2|X| S)= AEst SEMu Hot 2X|E =2ljot QIen, O|= £[2 Ch2| s AIIE &
off USEIASLICE 0fof etaj ZHE HERI= 0|0 2 Z2EESO|LE XA EE|XIE HR2
SHX| o211, 0124 MEUI(subnet)o| ZZ! OHZ2[AH0|ME0| HO|E|E5HH S 2EE &+ U
EE ghLch

$2le] 7|of

2 HiMo M= HE HEYIE AT o= Q5 4lat ALt 0|2 M (heterogeneity)
1t b2 (scalability )2 & ADIE ZHEZE 0

71& 22 HEKIA OIEVIX 2 HE WERI= 7Rt 2t 2iZst Ho[HE *'M’J
2 S7|SHeLICE 0= =2 UEYZ oM Z2t0|Hl S=A|Q12| Z2t0|HA|E FX[oHH,
HE HERF2 2= ofZ2[A|0|82 B 371 A& (public ledger)2 Hi2 EI—| Cf.

HE HER T = DamlO|2t= E3H0| =2 ADIE ZAEME 0| E AFE5IN, 2= Attt
Clo|Hofl Z232iHE Z2t0|H{A|(programmable privacy)7t LHEHE|0f QU&LICE, ZH
= I2ES2 2 ofZ2|7[0[M0| SRIM o= tEel = QA 510 71848 =0|10 458
S RARLICH

et e HER S HEE Y 92| =2 S tlsSLIth:
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Daml
Daml2 QEAA ADIE ZHEHE A10{0|Xt ZQUUIZ, TEI0[HA|Q} H|0JE LM S
QX|SHHM HE| THE| OfZ2[H0|MS £ 7HE, 2A, SR E48 4= U2 MAE US|

Ct.

5O A OR,
1. Damle AH H|XL|A 7S F83He FAIS Eaks & 9l Jjde HBFLICH
0|2 S5 T2 )= Hotato| UUIHQI SIS T|3HE A HEL|A 2Eoj|2t S
8t 2 QlLct,

2. Daml2 ADIE ZEHE TS Lol g 2 U 2ot 0| HHS YAF 2 Y2 X
Azt
012 S5 GloJE|E 7|20 BE/HZ SAIEIn, B2 MM e Hol=lof Ante
ZEHE U7 0|2 Ol3kstn AIR2I5E7| BOIRLIC

3. Daml2 ofZ2|7|0|M A5 28N S XIEH|c
Ol §aB2S Tl =Tt %EH THE < 90 340}, 0J0] M2 O L|=Rae)

= 7| HIEER % @3&4 g o2 Sy %1051 Ol= J’é* APRO
AL 2 &2 FXlsty S3hd2 #elot= ol =22 ELICEL Daml2 2t of Z2|
70| 2| m2tO|HAl} Het FAE RX[HHA, HES I MAM0M IEERE
T 4 QA BILIC

4. Daml2 A =

HEME
Damloi|A ZHAEE (contract)= HWIEY 3 Ate| Ciz-o| E0{X} 2t IAZ 2 0] CHEH =
SHEl S| JL|Ch o] HEME| MYSH= YAKIE ZHEME MY} (contract
signatories)2til s, ZIEAME S 2T SE 4 Ql= SAIXI= ZEME 2HEX}
(contract observers)ztil gL|Ct 20iXH= ZHRI(7HR! 7|2 M) Y = 1, TS A
H F&M(multi-signature policy)2 AFE5ts ZHAAYEY =& USLICH M2t KRt
Y 7|2 e AAAM0]| ofs H3l= 0 MHE o~ JUSLICH

EajxiM

— =1L
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HEMEE= ERHHMO| AR Z MME(0{) MM AR 2y O|=2o| EZHMAM
2 ol ZIEMEZ 01710|E510] H|2dstet 4~ JUSLICH HESR I FOoJAt 7te| ditdE &
X|5tHA 2t HEMEQS| I2I0|HA|E B35t flel, ERMME O & 71X EM2 7t
O BfLICE:
1. @=Afofl cist &el(Agreement on ordering):
ME CHE YAXE0| ERAMO| &= Mof| &g &~ U= HAHLIFO0| EXHsHOF o+, Of
E Soff &0[st e QlAl S EX[RL|CE
2. ME EHMM Zato|HA|(Sub-transaction privacy):
EY ZEMEQ| m2t0|HA| Folof w2t Crkst TAXIE ERMOl M2 CHE 22
oF = == QU0{0oF BLCt
EMMME ZF AKX RS 2N A S AT = UEE B2 F(sub-
transaction view)Z X|&3H0F &fL|Ct
g HEMEO| Melfl= &M ZHEME T (Active Contract Set, ACS)9 2 22|, E
A T2 of| A TR EILICE O] J2fzZo| ZF EHMME HEME S WML OfFt0|=
° .
22 x5t .
O FME £ Ao, ME CIE YA ME CHE ME EAM0| HZRILICH M2kA
ZH HAKHE MY ACSe| M2 CHE BEEEe 2 2HEsHA ZLlch

1. O SAMKHE TA| EGHMME J2iZE & 4 glsLCt
Zh AR ARl B(view)2td =2l deiZo| Y& (subgraph)tt = &= U5
Ch Ol= 2 YAKIZL A EMAMM J2jZ S £ o Ql= H[EZQIO|LE FIECtH:
(Cardano)2t €2 UTXO0 =E#|2l 1= CHEXMQIL|CH

2. EHMMO| EXE HEMEE YtEA| OFF|0|E6HK| = ZELICH
EZiziM0| /2 UTXOE OFH0| 2 X| 015 = O Z2|7|0|M 2Z|of w2} ZH2tX|H,
DamldiME consuming & nonconsuming 7|{E2 Ho|ElL|CL O|= HIER

2l S0IM UTXOE & 2e I BIEA| AHE|=

0F
1z
X
rir
&
A
i)l
i8S
C
n

EME2 Ee| Fx2 7PN, 0|2 Sall 2 E2 22 20| ZtsalELILE &, 7I1E 9
SAE2RQ B2Vt 2ot IAZ2 R MEEZ|7} &N, 2 FAK=E Rtlel MEERIE 4
S5t LI K= FAIE 4= ASU T
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initial state of transaction 1
the active
contract set

transaction 2

‘ l Alice's view of the tx grapn\

e N N\ y,

Bob's view of the tx grsoh/

archiving reference

non-archiving reference

active contract

I:I archived contract

T8 1. ME ESNHN TEIO[HAIE e ESHHM T2 04,
YE|A9p B2 MA ESHM T1ajmol QRO 2 & QIELIC FI[ofl= Al WS B 7EE
EJQlen Z} A= = B 8 = QISLICE 2| A9f Bfo] 212 MjEst E2HEM 11} 2

L B4 HEE FEACS) S MBI, £7] HEHE & HZ 01510/2511 & o] M2

SN ZIEMEZ MMSI0, = o] LAIF(transitory) ZIEHEE MM & ZA[ 0f7f0]
BILIC} = ESNMAM 0|5, HEFMO = HAIE A FHS| 84 ZIESHETF ZXfsfny, Z} SIAIAF

25 £ et E3E + Lt

Ml Ho T

CHE Y2 ofH, HES| Y I CHE S2X|Q! 7he] = XI0|F2 WEMM= 2 AL
7t ACSe| 28 R M ERMM T2jmo| MEINZ(F, sy AKX ])2F &2
Ch= FYLICH

O] SAKIE FiE XL =t HEYO0[H, Zf SAKS| =E0M 2HZ HEE + AsLICH
=, 452 ?lall ChE YAAE AI2[e 27t glaUth

YA L E= B (= ME EMMMS 4t ] M| 7HKIE AS LT

3. EMIMO| 5| S2UEIHER|

0l2{3t 9} 28t IxE W xf2|(parallel
= o= o|=NE MotsloE, HE =2

=0l ERHMS I ol matol A HHE 2| 4 YALICH 0|2 HE HEYAE HEY

3 e Hso| mat 82k %7fst0d £1 sxk(horizontal scalability)S Sr4fat 4 ¢
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Ea“ééﬁf: IE “%*QI(Consensus)” MIMOf| A A etL|Ct,

218t M|&HA 2l L2to[H{A| H|Of SHof| M Z7HH0] E0[g oOfEE(A|0] M 7HE 20| E
St

Daml SDK”} 0|Z 08| X[@5h=X| LS|l M -l TY.

Daml2 HH EfR} A|AB(static type system)S & SICHHQl &8 02, ATt
AIEo| E2 H|Q =X SA0|L Hetd @FE Ao SR o~ AUSLICH.

JHYXt= H0|E A7[0F I EZR2| 2|0|2(semantics), EZHMM Ml XS5 HE=H
E &lZ3|(contract templates) LHO| A} HlEfL|CE.
Ol= x| X|gF == 12U (O0P)2| SalA oLt SQL H|O|E{H|0|A AZ[Oto)| sHEFehL|C.

ol

tLto] ElZEl(template)2 CHS 2 FolEtLIC:

1. 2IXH(Arguments) — ZAEHET} X{Z5t= H|O|E.

2. MEH(Choices) — ZAEE| CHal FOJXIS0| e o~ = & ?|(actions).
MEH2 ZHH|X|&F A2 Bl M E(method) S CI[O|E{H|0| AS| ME ZZAIX
(stored procedure)of| si=ftLI|Ct,

3. #Hst 20{(Authorization) —

MHXH(signatories)= ZHEMEQ| MM L= OF7}0[2E S2I8H0f 5= TALAO|

D%

& XM observers)= HEHMEE T8 4 = CHE GARKIRILICH

SHIXH controllers)= ZAEE Q| MEH(choices)2 A&lsl0 EH SRS Fet
U= AL

ShtEAKLE 4 MEHof CiSH #shs CHE TARKO|A| 2[Rl (delegate)e &~ U2,
QAUE HSHO| AHEE mOICH O AFME QK|S & JAELICE

4. M|eF &=71(Constraints) —
HEZE8lo| R E HEMEO Cis BtEA| SFE|0{0F st= =7 (predicate)S
ensure 7|9 E2 FogL|C},

Of|Al:

template Iou
with
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issuer : Party
owner : Party
currency : Text
amount : Decimal
where
ensure amount > 0.0
signatory issuer, owner

choice Transfer : ContractId Iou
with newOwner : Party
controller owner, newOwner
do
create this with owner = newOwner

Moz, MES AdlstH sy ZEMEE OFFI0|E ELICE. ?|2] Transfer M&9] &
?, ZEMEZ 0}710|E5t= SAIO| ME2E2 AFXAE 7 MZ22 HEMES d4eiL

HIEZRQIO| UTXO 22! 2! 7t2Ctx(Cardano)2l eUTXO Rt IHME
7t t1B#E nonconsuminglE X[Fe 4 QUCh= AYLICH H|AR MEIR UTXOE o7}
0|E5lX| ptoo =2 AMZ E0ELICL

DamlQ| HA|X Aot Ho| e HEE O|s{2AXIZ} 0| 7| X| 22 A S

& 7 (manual intervention)2 &g & UYL= eHLCH HESI2 AIMHMOZ ofH
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clo|E| =24 (Data pruning)
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[F2EA 71 CSPE A3 0|91 L EBNEEAM Q@ of| CHEH & 2 A (total order)E ZAX st
2| 28X (deterministic)2 2 O|20{Z&IL|CE.

Alice and Bob see
the entire transaction

1. Bob exercises

choice "Swap"
SwapOffer
Signatory: Alice —
Observer: Bob 2. archive

SwapOffer
Choice: Swap (Bob) |/

Issuerl 3a. Alice & Bob exercise | |3b. Alice & Bob exercise Issuer2
sees only part choice "Transfer" choice "Transfer" sees only part
of the transaction of the transaction
AssetTypel AsselType2
issuer: Issuerl issuer: Issuer2
owner: Alice 'ﬁ owner: Bob
4a. archive 4b. archive
Signatories: issuer, owner Assetl Signatories. issuer, owner Asset2
Choice: Choice:
Transfer (owner, newOwner) Transfer (owner, newOwner)
5a. Issuerl & Bob Sh. Issuer2 & Alice
create new AssetTypel create new AssetType2
contract contract.
AssetTypel AssetType2
issuer. Issuerl issuer: Issuer2
owner: Bob owner: Alice
Signatories: issuer, owner Signatories: issuer, owner
Choice: Choice:
Transfer (owner, newOwner) Transfer (owner, newOwner)
\ J J

T8 5: XX TpA 3t ESHFM(Atomic asset swap transaction).
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