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contract Controller {

intn=N: ///NETE&HFRT ML ELGFTAERRE
while(this.guard_evt_1() || this.guard_evt 2() || ... || this.guard_evt _N()) {
uint r = rand(N) ; /// R {% —/0-N2 [ t F AL 2K
if (r == 0 && this.guard_evt_1()) this.run_evt_I() ; break ;

if (r ==N-1 && this.guard_evt_N()) this.run_evt_N(); break ;

}

1
s

& 3 F:F Event-B 1Y% g A 20 8 Ji 451 7Y

Fig. 3 Smart contract scheduling model based on Event-B
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5.1 H#EZ Event-B £7!
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WRTR M HBZ C 58 BT R i 3 AT 3R AR C A hE
SRR AR O T e R BT & P OC R R I A B R US pReg
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MG AAEAM T, FE R R X6 AR
X 87 B, FLWT LL7E WA 3K 5 R 3T W oK R A AR W I B R
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FEITH.

WIET R ML Fad R E 6 RS H & work, comple-
ted.done, Other, delay2, done2, overdue2, " work Ji§ T %I
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P2 RE RSN completed, Collect_1_Y Fl Collect_1_
N 443500 F T R P 2 A e A BR AT sk 45 B 2R
FHIEAT SRR ST Z 110 58 UK U 3R SR A5 78 1 Done, 7%
SERUN R B T Z B H AT 4 R 2 RGORE AN De-
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context c2 extends cl
constants ini ID_old ID

axioms

@axm2 IDEN
@axm3 ID\ID_old#Q
@axm4 ID_oldc<ID
@axm5 ini €ID_old

end

Fl6 AR ALY SCAR

Fig. 6 Text of refinement model
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HEE S ID HRAEN AL S d WEE. I L ID_
old WHAIENC ZPATHEN B S id WES, 52 X ini
FWEAENVLE PG id ., @axmd F /R ID_old & ID
B T4, @axmb F& ini J& T ID_old ML &, XA 5 HIH)

B id B ARJE — W AT I AL id 5, W R AT R A
B BEEHHIEAE dS.

FEALSE BIHLER B 7 B s € X id _trans 7% 1 3R 7 M H[
Lo id 5. Ktk ml HLE% Y Sigal 4, 7628 5 JF IR AT,
AR MR 5 AL R id _trans TR — Gk id 5. @inv2
H@inv3 & T W AAT G WA AL Y I v BT R R Y
HI3C 5 id AN A ki R PR S — B works Bl 38 55 6 % 3R
TIRERRLZH WA EE dE. AAREIRTF STATEN
{work} , B2z 5 ] DA IE H# $AT .

machine m2 refines m1 sees c2
variables state disc disc_f state fid_trans
invariants
@inv1 id_trans €ID
@inv2 id_trans € ID_old=state_f=work
@inv3 id_trans € ID\ID_old=state_fE STATE\ {work}
events

event INITIALISATION

then

@actl id_trans:=ini

@act2 disc_f:i=0

(@act3 state_fi=work

@act4 disc:=0 - 10

(@act5 state:=work end

event Sigal extends Sigal

any /

where

(@grd3 /EID\ID_old
then
(@act5 id_trans:=/ end

event Collect_1_Y extends Collect_1_Y end

event collect_1_N extends collect_1_N end
_Y extends Collect_2_Y end
N extends Collect 2_N end

event Collect_2
event Collect_2

end

7 R Y PL &

Machine of refinement model

JAnTE 8 IR .

Fig. 7
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@ m2
© Variables
+ Invariants
%« Events
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@ INITIALISATION/inv2/INV
@ INITIALISATION/inv3/INV
@ Transaction id/inv1/INV
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Fig. 8 Proof obligations of refinement model
5.2 EB2S TEliX
i 11 EB2S i 144 2438 B8 90E () Event-B #5171 % 6 15 1] i1y
Solidity fCTB @& 9 fr/n. 7E Event-B #l#s#,1D 5 ID_old
REWAE &, TR S id WIERIMRES i Solidity & 291
B ZE R FR Y, P e 5% 40 31 Solidity & A, 75 2 F o)
S

pragma solidity >=0.7.0 <0.9.0;
contract m0{
A R A A B B 4 B B 4L, founionSet%, N E AR £
enum STATE {working,completed.done, done2,
overdue2,delay2}
STATE state_f;
uint disc_f;
uint id_trans;
uint constant ini;
uint[] constant ID;
uint[] constant ID_old:
constructor() public {
state_f = working;
disc_f=0;
id_trans = ini; }
function sigal(uint 1) public returns (bool){
require((ID\ID_old).has(l))
id_trans = 1;
return true; }
function collect 1 _Y() public returns (bool){
require(state_f == completed):
state_f = done;
disc_f=10;
return true; }
function collect 1 N() public returns (bool){
require(state_f ==
state_f = delay2;
disc_f=5;
return true; }

completed);

function collect 2_Y() public returns (bool){
require(state_f ==delay2);
state_f = done2;
disc_ f=5;
return true; }
function collect_2_N() public returns (bool){
require( state_f==delay2);
state_f = overdue2;
disc_f=0;
return true; }

!
s

K9 EB2S A B A A0S

Fig. 9 Contract code generated by EB2S
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transdot to o0, colleot LY pundine
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Fig. 10 Contract execution log
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