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Abstract SCADE synchronization language is a common programming language for embedded system. It is often used to realize
real-time embedded automatic control system in the research of equipment in aviation, aerospace, transportation and other safety
critical fields. SCADE synchronization language is derived from the Lustre language.which adds more language structure to sim-
plify source code. However,compared with Lustre language,the development of model checking technology of SCADE synchro-
nous language is relatively backward. In this paper,we introduce a method and suite for model checking of SCADE programs. The
core idea of the method is based on program transformation, that is, the SCADE program is finally transformed into equivalent
Lustre program after lexical analysis,syntax analysis.abstract syntax tree generation, simplification,and then use JKind to com-
plete the model checking. Moreover, we prove the correctness of the suite’s model checking result by theoretical deduction and a
large number of experiments. Experimental results show that the SCADE and Lustre programs with the same function produce
the same model checking results,but the efficiency of SCADE is lower.
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1. node even_odd(c: bool;i,n:int8) returns(o:int last=0;s;:int;t;

real;r:bool)

2.slg a;

3. let

4. assume n:i>>0;

5. r="a;

6. s=1by(s,2,0);

7. t=restart add every c();
8. automaton even_times

9. initial state EVEN

10. unless if ¢ resume ODD;
11. let

12. tel

13. state ODD

14. unless if ¢ resume EVEN;
15. let

16. emit "a;

17. tel

18. returns;

19. tel

20. node add() returns(x:real)
21. let
22. x=1.00+0—= pre(x);
23. tel
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Table 1 Model checking time of SCADE and Lustre benchmark
SCADE 3l # & Lustre 1] i &
invalid 437/339.0s 437/289.9s
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timeout 79/7110.0s 79/7110.0s

H B 4t 2 A BF 5% 9 SCADE #1804 I T B LAMA H
2012 4R R AN G W W e A AR R BT R AE T R B B
iR, N KA A B A X iR T H S5 A SO R T AL 2
BE 3¢ F % % 19 SCADE i ¥, LAMA T. B AR X #F clock,
group,merge %141, i A SCSEEL T B 2 R T A 1Y SCADE
Bk, LFHRE AR A T ARA AT JKind #9088, 5
T BMC,k-induction, PDR 5% , [R] i 38 i I T 4 2 £ R
LR R AR AR ALK 5 L T LAMA THHSiH| T
BMC Al k-induction 53, H % 2 ALl AL BE AR . H Uk,
AR S0 S 3 A T LA R T AR R

ARSI F R T SCADE MR4E 5 Lustre M 32 4 114 455 7
R zsete . W 3 Jrzs B AL bR 2R 7R Lustre I 20 4R A5 200 K )
932 77 B ) A A% 57 2 7% SCADE I 2t 48 A5 80 4 ) 11 32 17 B
[E) . PIA~ZE A (SCADE 3 H 1 F1 Lustre 13K FH 1) 69 913K
FH B i A5 TR AG i 235 SR ] — A R o A0 R AN A T A A il
XL T O, MR Lustre 058 T 491 455 780 (04 465 0 20 3 T
75 M % SCADE 32 1 B2 80 fy 4 A R /. M 3 T
VA o 6 4 (] B 6 4 3 403 481, Lustre 0 524 A f31) 458 724
RORE I R B . [ A, 8 1 A 1, SCADE, Lustre il 45
r B A TR A T 45 SR O invalid I, 46 3% 5 )23 00 339. 0's,
289. 9s,valid 4E ¢ I A] 23 5] 9 1574, 85,989, 7s, JAHZ—2&
SCADE Suite @5 7 v, 4 A A5 A 58 58 23 58 ST 19 AR %0
SRR AT FL i 1, S 80 SCADE 2 B i 3% i A 20 K B b 4%
M i Lustre 0320 F 0] ) 32 55 28 204 o DA TG 7 75 455 780 1 A Y0 k0
FAHR AR

=
¥
&
¥
=
B
=
=
€3]
a
<
2]

Lustre il 5 H 41 247 Bt 7]

0.125

&l 3 SCADE 345 Lustre YA A I 25 2R X L &
Fig. 3 Comparison between SCADE and Lustre benchmark
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