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SPESC: Design and practice of smart legal contracts

Wang Di, Qin Bohan, Song Weijing, Zhu Yan
(School of Computer & Communication Engineering, University of Science and Technology Beijing, Beijing 100083)

Abstract: Smart contract is presented as a new infrastructure for programming, deployment and execution
with the rapid pace of blockchain technology in recent years. However, there is still a lack of more
comprehensive languages for law-oriented smart contract. This paper introduces a formalized method
to specify law-oriented smart contract description languages, called SPESC. This method supports the
composition of smart contracts with structure similar to real-world contract and grammar similar to natural
language. Moreover, the proposed SPESC clearly defines the obligations and rights of the contracting
parties, the time expression specifications and the transaction rules for cryptocurrencies. Based on them,
our work improves the legality of the SPESC contract, facilitates the cooperation development between
legal specialists and computer experts, and makes the contract easy to understand and use.

Key words: smart legal contracts; SPESC; specification; blockchain

il

T % B 3 B 1),

HRAYREFERBEEXRERARNER 7ilal.

Vol.11 No.9 Sep.2020

MERRBXEA, MINMERT XRENA
KERERKXRERA LR

ZRERMN—MERFRIT. BERSITHHG
R BTEGRBSE5FTAEBENNITAIEE

HHFINARE KR RENZOKAR, EAEER
MR, FRAYEAVEIXHEMEXNRE
BEEMETRE, ARALEEELAALEE

39

BRILFFENREREHRAARAMEEE ™
mPXHFEESATR. flm, UKHEFEM
MBEEATE. ETFBitcoinXHREARSKE
&. IBM2 AR H & FKHyperLeger FabricF
A%, FEFRMEHBRANEETHRASYR



[ 4% 2% 1] % 4= Cyberspace Security

20204E4591H

RERETEE, HXRERAERE TR T
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EEHGNESTH, KEHERAAE
EEMTENREARNAEH Z#ITEXY,
HEAMUESHPFTERBTFITEN T LS
MALTHFEER, WTFTEFROAHEMAPRRZ
St KiFE®, CRAMRE TEREEUNES
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XM BRIROBEACTENEEEZEEES
HAEEHAR, FXAHATERAABRES
(SPESC) "MEHM A—MEMBEETFEREER
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B 221 5/ B HATRIIT EVLE F B HE.
TEAEUREANEENE. ETEREALSHE
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BEEAHE, SPESCGEERATSULERENM
MEWRATEEREY, HRERTEMBRIES
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SPESCIEEHHEANHEMAITENHE A, EE
5&MNEaEXYE., EiBE%EH L, SPESCE
ERALREAANENMELE, RARNXEE—X
MITENERNLESHEE, ANMBRERIES
BN Z X EMATHEME.

SPESCIEE4MMEFMBETFRR, 4%
HENIER. U85, GUEXAKMMER
m#B 5. SPESCEHRARXHITEE, &Y
ERATFHMEEHENR. %R, EHAMEE
EE, AUSE5ANNEEANS S5 FHITIRH
(UX@EFpartyRR) ; SHAXKHVNZBALE
UERARIEESEANITAH. WAMNE (X
#EFtermER) ; WMEENWNEHTRHEE
EEHITEN (UXBEFtypeR®) i,

EETFEARIEEEA0FH, FIENERK
¥ TETAHRITTHE:

(1) EHEZREEEYH, EXRTITER
#iI A Apost() B EHITERE

(2) EFRELAApay()ahElEReH2 &
Y hiEA LRI,

(3) YERFAHBreceive()HNEXRRE Y Z
54, RRAFTEBcollectHRIAIRE &,

MBETHRAHEFY, SPESGEEEBFLEHE
B RRESTER. KBEREFS, MA,
5% ERREETHI, ZBESEFENENX
M FZENURESHE, BTEERBERLES
(S E5HFMITH. Iksd, SPESCGEEXREEEY
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IREEN

FESPESCIEEE#fT L, BHSPESCIEEERS

contract purchase{
party Seller: address
0x14723A09ACff6D2A60DcdF7aA4AFf308FDDC160C {
post()
collect()

party Buyer{
pay()
receive()

asset Printer: address
0xCA35b7d915458 EF540aDe6068dFe2F44E8fa733¢ {
name: "Printer”
value: 2000 RMB
Y
s

term nol: Buyer can pay
while deposit $ Printer::value.

term no2: Seller shall post
when within 7 days after Buyer did pay.

term no3: Buyer shall receive
when within 7 days after Seller did post.

term no4: Seller can collect
when after Buyer did receive
while withdraw $ Printer::value.
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MEREGARTREAKNEESIREESH
SR, ITXHFEEECAEMAGRRES
RRENEEEFREMEE LET. FERAK
&, SPESCEERENEAH A EREMAMIT
BAEFREEEM, SPESCGEEEREHREANS
BEREHERT, EEAMARFHIEEA &
XitHE. HEFIEHTER ERIRER
FRABRITEINAREITREAREITE.

Hit, SREEANESEN—MEHEERE
MEMERAGUESRIES, ENESEHMNITE
NMASHBEGURESRZLX, EMTRIEME
B, EBAEMRESHNEMNASNFER
it, B, IREMNERAEAtLES HWIER,
HWEHFERNFEREEMFES,

3SPESCEAS5RAE

HSPESCGEEHREANSEAWEXEANE
REATE, X5ULAHEMUN. GAS5HFBEE
—WEX, B—R55HHpartyEMHITENX,
EH—MEARRBBR. —LEHEABMEN
BB, Hf, XLEBEEMITHARLRICRER
B FE S —AENEAK.

SPESCHHIZ5AAMM A

(1) —1TE8APAAEENS 57,

2) =T RAPIMEATUETFEMS57,

B) =& 5FAUEELIARIMME (K
MARA) ;

(4) 55 REROBRRAT AL,

BASSAPEXHBIHERBRRIZEN
HEATUBABITHERITA. S§13011EE
HREEMESHITER, BIMETHMpost()E
THEALETA, pay()RERMWEZABMAFRIT
AE, RETAERNLEYPAFESHIRA
%, AERBANSEREZHNBRATESRE
AARFUH—FIHA, B2RTT =1 EE

BHEASS5ANBITF: ER (Seller) . R
(Buyer) #A#E# (Voters) . ERFAITE
MFabortfgE R £ collectmMNTA; TRE
BitHpayfiEireceivemM N TH, HEEHEEY
B, REENEXNERT X#iAgroupERRiZS
5AFMEARLE—NNE (B SN REREKR
JIRER) , EEIHREZCGE—IFHHELE
MaFEYE TE—ITETHREENNE—IK
Z, FREXNHSEAREEBEMITABAER
EEAEZFTPWER.
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fEA—MiE#EXH, SPESCGESMERMA
BRBEEEAMEMEN (Contract Terms) {KIL
B, EERLEARFNREAEASENTY. &6
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EREW, URERRMEN—HEBEAHE, AR
EENENNEASEAENTLAEZHTHEER A4
BITHIfTH. MSPESCE:ALiH#, BES5FFMR—
NtEZ R, ZAMEME (RMBATI) BITWE
ZRIERAESRSZFHRETIE,

—%&SPESCEAERIFR—15 5555
FHzhiE, FESZNERTHEIE. FEFRMGM
"EEB, BEAME, —£%ZHEENRRERN:

(1) AE: £FNBHENSE5RH,;

(2) B ZEFFERETFRAERNE,

(3) #N1E: EHHPHIBNE;

(4) AIEENY: HRRBEETAZHETI
WATHRK,

(5) BFEE®: ShiEMMITHEBBES-
HBER,

party Seller { | party Buyer { | party group Voters {
abort() pay() name : String
collect() receive() vote()
b b b
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(6) REHRMN: HITERFTEHENENK.

REVMUHBENARTMES, SAXRTHIENE
BEAMEIEAHENESPIRHIMMENX,
BSPESCHERMEXEMMRLMBAML, RA
FHERFNEBZHEMIR, 5—F@E, MiE
BARME, SPESCHEMBIIEXKAITEN
RN AR B 0 UK iR, ENAE L AR L,

ATHEMATEMYE, SPESCRAEMARIE
EHIBEEREXNEGERENR. ZFXWEKEBEE
EBNFRENX A:

term name : party (must|may) action

(when preCondition)?

(while transactions+)?

(where postCondition)?.

Hr, ZESPESCHI# AR E thE I #E & WX
FEER, XEFUHKER,

BERHMENEITAR, SPESCERS AT
FRMYBZEHAE,

(1) XEEF: AESESHFE—EXRE
HTRAMITIZANE, BERKPINIEATHRR
FmustiLE X,

(2) WMAFF: EXTSE5FE—ERR
FHETRAUBITIZENE, BIRRPAEMXE
FmayMmLE X,

FENRPME, HPITREEAIRIL, FE
FRHSE5FMAELEIZITH.

ZRPITHARFTERENEZHATHAE. B
BEMEEERERRE, BiEA:

(1) PreCondition®RHUTE AT E SR,

(2) TransferOperationZERIITIZEHNH
HREFHEENETED,;

(3) PostConditionERiZEZEXMITERE
ZHENREEEY.
B34 H T = &SPESCEHMTAE, BikR

(1) B—1%F& (nol) EFXLPHIHIF,
EREERAMEIRWIANULAIZIESY,
HEHCUEEmAFENHEARIEE.

(2) BZA%EFK (no2) EREFHIAIF,
EREREEEREAGR, MRMERHTI
®RE, BAtTUARENARMIRE, FEKM
RICAERENRT.

(3) B=41%H (no3) EHMZHHIBF,
ERRRHEEEIRAAREHAEERHERA
AUEH, ANERAAKPREALLBRRES N
BHMNE, ARLLANESNELRIAN RS
E REERZITEHERFHURSH.

HILAIJ, SPESCEAREAREME EMY
EANTAREEN,

5 SPESCH R} [E| RiX T HSE

SPESCHRRIZAXZIRAHMF. BEF. #S.
TEBECHABXNHIAEZMBHNAS, ERMK
EAMEM. SPESCGEEREXKBOARE:
BEREX., XARZERX, SEREX. BHX

term nol : scller can abort

term no?2 : voters can delegate

where his::voted is true.

term no3 : bidders can Bid,

while

when before buyer did confirmPurchase

while withdraw $ xxxDescription::price*2.

when voting is true and his::voted is false

when after chairPerson did StartBidding and before BiddingStopTime

deposit $ value > highestPrice
transfer $ highestPrice to highestBidder
where highestPrice = value and highestBidder = this bidders.
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iZX. IfERENX, ATHNEXSEERFIESKH
HE, EEEHAEMNRBRERXNRERSAPIT
AIHEZEIMEERFXR, T EHIFE S AE
RIEXHEMANT A,

EREEAP, FXPHNFEXEFEER
WA EBREIRY, bk, ERLAEZITEAR
B=XANHH. MUREREN FEAFRFEN
HRESIEEEEZ, Eitk, SPESCHREILT—
RIMBREXREFEUAREERMRIERF
XER, BEEEMINE, ESPESCGES FREIRIER
EATXHAERY. REXRGNRTRBNE
ik, HESEEE. ETHATE. 2T E
xR,

B, SPESCHEGAESTETXNME A
(timepoint) WFRREM LIEREREXS A M
f, K AMETE. HEEE. EREA. 3
E 5T BB E] = 1A I 2

(1) BHELZEHE X AAE (date/time)
HEE,

(2) BfEEEHE—LEEMNBTENE,
m3/hEF2047 4,

(3) ERERAENREMEAPE —/
E]fHXE 2 RIIKEL, tban, IRELE 246 AT a
(start) . FREREAIATE (now) (FHRRFE
HRgEm REEREN S A X REGETE])

(4) ShETHEIERARTENTAETH
X I 3 {E /Y B i)

MEETHEBEEAME, BFHEARAA
(R AAE) ARRR—IHENHEAN, B
MENESR, BltEXEREXERXS:

(all | first | this)? party did action

E BB EE 7 — B 8]

BEmME, HMEETRFEEAREBESEAN
REALRE, AASABmMER,

BHE, MRAGETFENNE, MRE—F
HEA, BABMENEEAEZETH X
£, REXBFERE—PMERANE, HXITEHE
AR TEANENE, RiEXIREXAHETHX
T3 = 4 B4 Bt (8]

HR, MRApe:—HANE, BLAFTEE
MERBEERARERPERERBFRENR,
fmEiR s Aall. first. this=7f:

tk

X

(1) 2idallRFEAER P NMEE TR IZE
{ERYETIE], #nall Voters did Vote,

(2) 2idfirstRRE—THP MR IZE
{EBTiE, #nfirst bidders did Bid.

(3) BiFthisR LA AP TR E, W
this bidders did Bid.

BRTRERERXZI, SPESCREXTED
EARAEEIA: beforeflaftersKRH HEAT
7 55 X HY B 18] 5B B 3 B WS4 ik & B B ) SR A
Ho, BRAREERARE—EHKR. £EH
METEIZIREX A

(before | after) timepoint

Hi, timepointR RAIHEHE XA E &,
beforeflafter4y 7l & 7R 721X A B 8] 2 = B #A B [8]
Bz, flinbefore BiddingStopTime. after all
Voters did Vote,

RfEEIRRERXNAHEULARXRRERIERN,
before timepoint&#f Fnow < timepoint, after
timepointZ#/r Fnow > timepoint, E#, nowX
X A BT E,

BiRARERMEERIERBLE S T LAER A E
SEE, B, EEREHEH=ZKRARTUREAHN:

(after buyer did pay) and

(before buyer did pay + 3 day)

Hep, HERA#HITEHENRKEZE. B
XMRILLEBETE, BAAERERSHAAERA
#., SPESCHR THEERIBRMAKREAK,
EXAH:

(within)? boundary (before | after) base

Ho, boundary®RRrELFEE, #Him,
within 3 day after buyer did pay.

tesh, SPESCIEEmMXBHHEERERERE
BENA:

(1) BEFEX, @&and (5) . or
(8) « not () KU RKimplies (BE) .

(2) (7FRIEK, &>, >=. <. <=,
=. !=#belong to (BF) .

(3) BERIER, @&+, — * /L ¥
(‘&7) .
(4) EERIEX, EREREER. ERE

B. hREES

Bz, B EARSPESCESHRIZXME,

7
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AUAMEAREFITAMURE, &2 5 FRiE
FIERER B

6 SPESCH 5 321 Th &E

ATEREREAPR G T A6,
SPESCIRHET—ME LM T XTI, #EBS
NEXRERFPHHFEDMELE, KAER
MEMHZHRIEE. RTFEESAHRRED
ft, ESPESCHIBAEMKX GHEZBIR 51T
B, TEERRSRRPZEEZENEKRIZE.

SPESCERAEAETESHIHNREZNA A=
BE:

(1) deposit: AHEEEAKRPRHEN—TE
BE,

(2) withdraw: ZEBEHYFHHAN, &4
WP mEiEREE R,

(3) transfer: REBELHHHMN, &LHMK
PEEKFRE—ER,

E5RMETRE, depositRBREMBIITH,
eEAANLZEYN, MERESKRBAEANER
HMITHITA, REMITRALAERN., El, FE
EARRKRBEAHEAMIT, MdepositiEAEA
= 1 B B PR Il SR A R &

BiEME, ZME~RBITANIEE:

deposit (= | > | >=]| < | <=)? $amount

withdraw Samount

transfer Samount to target

ATEBREREANERGE, B4GHT
EMEAFEBITARSEROBEARG, FHEIE
FHRERT AR AR ERER,

E—ITERFERR, WREIRUBETERH
ZU (receive) RIEMAEABIELRER, FHEE
RIEE,

BINERERTR, MRITELEERISKE
ERMEEHINBSEZREAERIF (HEHEHR
™), REREIEMLE, IRMAATBEIRE
ENEHHBERLELEIR, FRESHHHF
#}, MftECSHEESMERN.

7 SPESCSE 5l [ FH

ATHIESPESCEEMAENME, ATEES
K Aarid SPESCIEEME, W "fTHNESRE
E" A%, RUSPESCEESERSHEEESH
FREEREESE. ZHEURAEE,

(1) EALHEAEXN: BEEXHFMEA,

SARA-—NEAE—RIRAMtE, FEA
MHITIRELR S, B FTENHLRIBN1E.

EAABEBR, AMTITWITEN.
INERITENHLE B 4

party Seller: address 0x14723---60C {

credentials:String

deliever()

collectPayment ()

}

party group Buyer{

order()

confirmReceive()

}

(2) AR —EME2000EARMHY
FTED#L,

asset Printer: address 0xCA35b---733c {

name: "Printer"

value: 2000 RMB

}
(3) AHAFERENX:
FHXT: IATUAMEEFITE—ETEN,

withdraw Sinfo::price.

withdraw balance.

term Nol: Buyer must receive
when within 15 day after Seller did post

while transfer $info::price to Seller

term No2: Seller may collect when 15 day after Seller did post

while transfer Sinfo::price to Buyer

El4 =R =BT AR B R



T %: SPESC:HMBEHEMNERALFITE LR

FEahBFENTE,
term nol1: Buyer may order
while deposit $ Printer::value.
FH2 MELAEEZAFITMET —EE
I, %N, RARZETRANETNNETE
®"EA
term no2: Seller must deliver
when within 7 days after Buyer did
order.
£HM3: BEREANEIRABIMMLE,
term no3: Buyer must confirmReceive
when within 7 days after Buyer did
receive.
FR4: EFXAWINGSER, EZA ALK
WEHERRS.
term no4: Seller may CollectPayment
when after Buyer did confirmReceive
while withdraw $ Printer::value.
(4) &4 in{s BAdditionalE X—F N
AAEBEAEA,
SellerSignature : String
BuyerSignature : String

contract purchase{

gZr, FREZERNEZASPESCIZFaES
FiR. EAAH, SellerAMEKA A, BuyerAEHK
AR, EXAPESPERXBKAITHNE, W
SellertB X Bx &1 1E A deliver ()#collectPayment(),
HMIERKN R HEBRRHITE N,

BEBLEHNERLEFLIY, GEFINSF
&3 term no2: Seller must deliverfiterm no3:
Buyer must confirmReceive, RN
Fterm nol: Buyer may orderffiterm no4: Seller
may collectPayment, FHikEEATIEX, EX
HEXBWMEE. REMEEZEHE.

tesh, #FEtermno2d, MEZRLMEZERT
BREIRAMITHFHERE, LFERAwhenRRE
HETEEMH, FEMwithin 7 days after Buyer did
ordery B 8] ik X X 5B 14 & 4 B B #E 1T 23R,

fEterm nol1®, E7FITMITENHLEY [ B & @)
BAENITE, BAREAEDINGTA, XH
depositiffTENIZIE. term nodd M E L FH A
Wi, RARMURRKE, LERESMESR
HRIRE, RBEHFHAN, §AKFEER
HEBA”, AEAwithdrawkBIRRRED
XAt

party Seller: address 0x14723A09ACt6D2A60DcdF7aA4AF{308FDDC160C {

deliver()
collectPayment ()
}
party group Buyer{
order()
confirmReceive()
}

asset Printer: address 0xCA35b7d915458 EF540aDe6068dFe2F44E8fa733¢ {

name: "Printer"

value: 2000 RMB
}
SellerSignature : String
BuyerSignature : String
term nol: Buyer may order

while deposit $ Printer::value.

term no2: Seller must deliver

when within 7 days after Buyer did order.

term no3: Buyer must confirmReceive

when within 7 days after Seller did deliver.

term no4: Seller may collectPayment

when after Buyer did confirmReceive

while withdraw $ Printer::value.
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