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Abstract Synchronous data-flow languages,such as Lustre and Signal,have been widely used in safety-critical industrial
areas.such as airplane, high-speed railways. nuclear power plants and so on. Hence, the safety of development tools
themselves for such languages has been paid highly attention on. The trustworthy compiler from a synchronous data-
flow language to a sequential imperative language is typically one of such kinds of tools.such as Scade. There are two
ways to implement a trustworthy compiler:the traditional method,for instance, plenty of testing and strict process ma-
nagement; the formal method,for example,formal verification for the compiler itself,and translation validation,etc. The
formal method has been paid much attention in recent years, because it has been widely studied as the critical approach
in the construction and verification of a trustworthy compiler,and it is expected to have the opportunity in solving the
“miscompilation” problem to the utmost extent. After the introduction of formal methods to construct and verify a

trustworthy compiler,the survey and analysis of the research work and the current status for the trustworthy compilers

of synchronous data-flow language were specially focused on in this paper.
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Pnueli it 4575 0 61 F 09 95 15 75 42 Signal FAF 1) 2 B 5 8] 25
BHNES HBWmE T2 C. MG, Pnueli 7654 T/E R 3k
fith I A 252 3T % P A IR 25 Rl B S B C R RS 0 R
BEFIATY GBI AR A & T K4 100 AR FND L HiF
TR A 3 AR g R R ST T — A
PEAfIN 28 CV T (code validation tool) V%, Hw] X 4 7% 2% f5 —
UCPHAT T 72 A A A 0 77 A 0, 38 3 B 0 A 56 ) o 5 AR

JEE AR . B —F AR B 4w i A8 TR AR B Wk S A &
B A B

W43k, Ngo #l Talpin 5 3 T B3 8 A 19 TAH, thJF R
T IR AE B 15 T Signal B C B 4R A5 1 E T4, H
FE T AR xR AT A B bs ARS8 88— (4 15 SCAHE 48
PDS(polynomial dynamical systems) #4525 H—Fh Y5 A1 H 5
Z TR) A G A e S A 5 RT3 0 X S A O R AT 8 UE R 17
TE G 1% 25 1 B o SO — B HOUE AR A SMIT SR 57 H
BN 58 15 [ A0 3 — Bl — 9 38 5 0 2 S A A A A
FER T AR 45 I B o SO B G A AR R A ) 2 4 i
(SDGs) XA 3¢ F2 B9 4 45 1 2 A7 10 A 00 5 i ) ) 2 0408 3
SKAE & (SDVGs) » X B 128 0 5 09 oK A 38 AR 35 M 3F 17 7
RN IR B H R R T — B OB R B B i S
Gn PRSI0 I B R M R A IR T O R 1% SR e
B B AR 56 R AR L DA T AR R A S A S5 D I Y
BN .

0 3.3 T TR, BRI 7 SRR B B AR
AR E S B R R AT I8 I B AT R, SR
XA R BB , En— B T R o A S R R
FERY R (mis-alarm) ., BARKE , R TAEEAER Tk %
7T LR 1 A A 1
4.3 —LEHXHEMETRRE

55 [ 20 B B A R AR S BE R A R 2 B AT
AR T I A B9 J5 0 [ 25 B R R SO AT RE 3L

X B AR P T AL R SR AR A A B

Kahn™ V6 —2 525 1 5 IR 47 2 5 (BLFR 24 Kahn B 45
i 2 F 9 AE i (stream transformation) [ 33 0 77 72 & 4t .
FEG H —Fh ot & T 5 (CPOY I L. 2% Kahn ™ %% [ 1 5
[R5 A2 7 ] LA g H Lustre s HAb 6] 25 38 5 09 L6
PL Kahn 26 7 i AATTAL A %8 [ 25 8408 il e 24 9k 47
Pt

TJoBE T T A 26 B0 i 18 18 A X4k X, Kahn ¥
#H) CPO B L (R I SO R EEWZ % Z —. Paulin-Mo-
hring % T Coq JF & #Y Kahn Networks in Coq JZEL% 07 &2 33 J5
AT B — 00 8 B8 T A [ Al AT 0T & T @ CPO JE L H I
Kahn >y Coq F¥ & ) CPO FE"™ 58 i 58 3

i T2 — kA & L 4% Lucid ™' 8% Lucid Synchronet'*]
VB S — AT A LA 4 R R B R SCE L K
X TAETE Coq FEE TG SCEL, 7 Lustre & & Al 15 4 B 45 11
WF A v A T LA %

% L3R TR TT LA Hh )20 Bde i o 5 09 16 AR S, B
FEAHEH Coq WYHIR T F 4 ORIl 9 2 L. SR, AT 2 4
FRIE U FE 5 4 3R 45 19 S LA B 57 B B 38 R 00 0 I — 2

fE Lustre i 5 MR AEFL T Lustre 15 H
B BE AR AR TR SCHLIN W6 35 T S s O e T
A b v B A MR U, #E Caspi Fl Pouzet B BIF 7T oh g 2% 24
L7786 8 SR 0 B HE T i 5 W IR A0 BT 5L, X R R AT
SCHTE SCHLIN HE 7 WL L2 By B L SR 10 2 X N ) G
i 10 52 B, 3 R BT A 1) 52 I U I — A0 2R A0 R R
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WA VL 5 R A6 B0 1 T OG0 TR BB 1S 50,
Cohen % T 2005—2008 4F [i] $2& 11 T &1 %F [7] 25 £ i & 48 8
T S B [ 25 B Aol i B A TS Delaval S5 42 T 48
EZE8 2 e, Lh3CH7 00 A X R 48 b T 20 B4 Wi iR & i
e,

Schneider 2 JF 8 T 28 Esterel B9y 42U 218 7 0 B3
B 5F T AE it T Schizophrenia [w] 858575, % Bl 3iF B T. B 5% 1
HOLP), Schizophrenia [a] 82 45 76 B H 43 #7 (causality anal-
ysis) Z T R[] 25 B0 00 15 55 AN A7 76 G 2% 9] A, 5 g 4b
AFER

L2C 41 3T — 4~ /MY Lustre I 5 FHELHA T —4
HF B 09— Ak i AR Y SR T L W] LK 22 b IR Ak R B — A B e
T F I8 AL S8 AE T 728 e s Bt ) 38 SRR PETT T L AR L X —
JEAUE ] T m by ¥ 2 NS8O, 72 24651 L2C W
HEEsI R

HRIE BB ST R LB S S
A (AT AR W8 ) T2 2 4630 19 7 15 7T LA R Bar A ik 2k
— R IR BT X PR AR AR B 1 B0 IE CREAR B ) L o — R R B
A 09 T 1 CHRE AR ARG AR AR RD 22 8] (9 45 & 4 R 560 0E S5
PEESA S . W& & — R e R B TAEE R AR S
PR R E WY AR ARG A TR RS, Bt
S 5L Tl Oy a2 BE I 4 BT X G R AR AR B JEAT I UE Y T
FE s AR SCHE B ) Pouzet I H AL DL ) L2C W H A, —# 1)
BEIEF BT Lustre 15T . X T HRIPEH N Pnueli 5 8 Soi2
H K — 5 I TR A 7 G 5 R 20 SO0 S Sig-
nal; F AT E R84 19 TAEA Ngo Al Talpin %5 BF JF & Y [] 22
BRI T Signal 2] C B4R 45 K 0E T1E .

[R5 B R i 5 5 B AT a2 2UiR F iR L2 A AR R 2%
FE PR [ 25 B0 i 1 G 0 A AT B0 E CRe 2 B0 4 R
A AR B HEAT I UE D (9 M B AN AR B EOR A SE R A AE I S T
SR b ALK IR Kk T 0T b — B s DT A
S S AU VE TR TR O A AR . D) Ah RN G A
B T 3 E AT Skt A, H AR A R R lexer I
parser # A (GG TE TAE . A . R HE B, 76 26 i i Fn 4
P AR S gk R 0 R R B B, FRATT AT LA R R N X 4 1R A A B
A7 S0k , T 8 B 2R I B3R 0 A 19 7 B AE b AR FE L i Comp-
Cert T HW AN HIBER A T BIEHIAT R, HXFREGH
77 ¥ Tt S AT b V- A o 1R A 50 Ao AR b A T A M MERE DL K T
e Z LR,

HAR G I8 AL I8 UE (Y 4 1 4 B T A AR Y g
FE 3 AF S S S o B A b SR AR IR 2 AR T RE I L T
o BT B — AN 2 WA N A A B . X TR R gAY T K
JERKACIAE (Y J7 ¥ B ER T — Fh AR R B B AR AR Sy e,

B, AR G 2R IR A D3 A — B % S BVUS T R R B 1
PEXT G AT o AR SCAN 6 T g 19 5 AR 00 AT AR L OR ¥5 Jak Jr T
E

B EA K L2C T H 41 A S AR B 5 3R 4R T
Z AN E R R AL RN A,
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