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Algorithm 1: Safe Speculative Parallelization(SSP) 44 HEH| 61T

Procedure proposer.Propose ()
repeat
Receive T' € T;
Execute smart contract o = I'((Ty., L(T}.)), T);
Send the tuple (o, T}, T,,) to validator;
until exit
return;
Procedure wvalidator.Validate ()
Set of valid contracts V < &;
Delta world state Ao < null;
repeat
Receive the tuple (0,7, T,) from proposer;
for each valid contract V €V do

ifV,.NTy, #3 orV,NTy, # @ orV,NT, # & then
Abort T

end
end
if T is not aborted then
V«VuT;
Ao + Ao + o;
end
until timeout or the |V| > n;
Update world state o441 < oy + Ao,

return;
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CrossChainTransaction: {
blockno: B 3%3%, rawtransaction i3 % 3 5 £ B-BERE B 3
blockhash: blockno ¥} /& E 3% Hash
merklepath: B3 rawtransaction £ HF LB blockno W 4 K 5t BHEAZ
rawtransaction:{
owner: ""0xfbc2a4...ed"",

symbol: “UT" ,
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TokenSwapAction: {
taker: "LRC",
takerAddr: “0zfbc2a4...ed’
takerValue: 1000,
maker: "RDN",
makerAddr: “Ozabc35e...ef
makerValue: 500,
takerOrder WithSignature:
makerOrder WithSignature:

}
TR I A B AR AE TokenSwapAction FIEEEEEEE CrossChainTransaction, TR 5
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AARAD AT EIE MR, Blan e Rg e, 2 e U TR S oy A et . s2 800 %
propose, prevote, precommit Fll commit4 {HIREE. P, V,C & propose, prevote, precommit
MRS, 7 B EAE T 3 (E K. & T T ERNAIRERBAR, EEF T TR PrevoteSub
Fl PrecommitSub, %% VS fl CS. getProposal BREUE i p NS HT B#ERF p, &
HIRE G it s s BB — s R AR Mo BREL round_robin(k) = k mod N F/n i & aily
i —H A E propose HIIERE, HLL leader WM. N {E G B BRI T LA R 5
Consensus ::= Hfil Yio GHEETEEARRERCM s = {k,p,v}, k FREIK, p Fon ARtk m
HEE, v ZRrARIHEEE R v, and v, S BIZRTESE k 81 prevote il precommit 552
{5 R ERZ MEREGEGEEEEER, BEA cp, cv, ce Tl cw; RN ¢ HEREHR
propose, prevote, precommit, commit HE{F{E1E

B% Propose HEHFIFEE O 2T HBTHIIEHE, MAE, AFTEERIENA S pr b,
s pr I cp HE L BAG HAMERE; FRREAN VREB. WRAE proposer, 1M HERAHEH,
WA VIIRAEE; FRIEZIRHEEE cp WIEE KA REE BEREEEN VIREB. K Prevote
T BN Y FEIE co JEIE BB AG HAER, WA AMERRRY cv MIERZIEHE; REAIEL
TEEIE o, APINE R ¢ B FIFREA PrevoteSub TEE#{. fE PrevoteSub HR#H U
RAEHE 2/3 FERIGEIERASEE, AEAN CRRE; TRIFAIWLEIEE 2/3 FERIEHE,
A—E, AHER S iEaaEAN CHIRRE; AR AR 2/3 ERERE, T HOUEM . EuEE
c IEE, HEBLEEMHE, MIBEES, HEFIREE, HGIHEEGERIER; #Ad
Mm%, |2 PiRRE, 1B LERTH.

PR Precommit & cc 1M EEREHE A AR, IAEHAERR) cc WMEHEZIEH; K
AEEIEIE o, AFCEINE B £ o Bl Prevote BRI, WNSRAEHIE 2/3 HEFRRICEAH F] Y423k
HNERXIR 48w, SRR S A —, #3) PRAR, BIA T, GRIBESMA, s
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Algorithm 2: DVBC
Function DVBC()

while true do
list of delegates L = @;
L = DPoS(N /3, candidate__votes);
L.append(VRF (2 x N /3 + 1, candidates));
BFT(L);

end

4.3 BFT EiZillifTik

A IERYT propose, prevote, precommit, commit PUERRERTHERT 4> % T1, T2, T3,
T4, FHBRFTHIATE SRS N (8B 22 N« (T1+ T2+ T3+ T4) -

TR AR B AR LA SR IE (E P, PUELIR A W] LA P A T8 s, BARIENL T, @ 1ifR,
o JRK BRI J7 ST A RS N R SR TR S A I %% N« T1+ T2+ T3+ T4o H N &
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empty summation
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multiple summation
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m HERFE
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Algorithm 3: DPoS

Function DPoS(m, candidate votes)
list of delegates L = &;

status = candidate_votes;

sum = summation(candidate_votes);

fori=0; i<m; ++1ido

status += candidate_ votes;

top = sort(status).top_index());

L.append(top);

status(top) -= sum;

end

return L;

Algorithm 4: VRF

Function VRF (m, candidates)
list of delegates L = &;

info = candidates.pub_key + previous_block__hash;
candidates__hash = VRF _hash(sec_key,info);
topn = sort(candidates__hash).topn(m));

L.append(topn);

return L;
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Algorithm 5: BFT

Procedure Propose ()
PFPY = if § == round_robin(k) then
@p; < pr > |VFP"Y | where pr = getProposal(p)
else if p # & then
ypo
else

k.pr,v . k0,0
CPround_robin(k) (pr) . V; + tzmeOUtroundirobin(k) . ‘/7,

Procedure Prevote()
VEPY L= < p > |(new c)(l_[;\[:1 cv;(pr). < cvj,pr > [VSEPY(¢)
Procedure PrevoteSub()
VSFPU(¢) = if mazy(| {pr € v : pr.block == b}|) > %N then
b
else if [vy| > §N then
Cik‘,@,v
else
c(ev,vote). if vote.round < k then
cv(pr). < cv,pr > |[VSEPY(¢)
else if vote.round == k then

VSf,p,voter (C)

else

onte.round,p,voter
i

Procedure Precommit ()
ChPY L= < p > |(new c)(l_[;\f:1 cej(pr).c < cej,pr > |CSFPY(c))
Procedure PrecommitSub ()

» 2
CSFP(¢) = if mamy(| {com € vy, : com.block = b}|) > §N then
cw; < b >

else if |vy| > %N then
Pik—i-l,(l),v
else
c(pc,vote). if vote.round < k then
pe(com).e < pe,com > |CSFPY(c)
else if vote.round == k then

CSZk,p,voter (C)

else

onte.round,p,vater
i
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MintAction: {
name: "UToken”,
totalSupply: 100000000000000000000000000,
decimals: 18,
owner: "0zxfbc2a4...ed”,

symbol: "UT"
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SendMulti Transaction: {
from: ""0xfbc2a4...ed"",
symbol: “UT"
toLen: 4,
toList: {
"Oxfbc2a4...e1”, 100
"0zxfbcla4...e2", 500

}
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