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Research on SCADE for Aeroengine FADEC Software
FANG Wei, ZHOU Zhang-yi
(AVIC Aeroengine Control System Institute, Wuxi Jiangsu 214063, China)

Abstract: To explore the advantage of Safety Critical Application Development Environment (SCADE) development environment in
software development using Model Based Development (MBD) method, apprehend its modeling and auto-code generation mechanism,
research its implement method of test and coverage analysis based on models, the full MBD development processes, include modeling,
simulation, test and coverage analysis, code generation and integration were used based on the health-monitor software development of an
aeroengine. The totally system test was completed and all the test scripts were passed. The correctness and reliability of FADEC software
development, based on SCADE development environment, were verified according to the results of the system test. The technique and
project guidance of SCADE development environment on aeroengine FADEC software development are supplied by these researches.

Key words: MBD; coverage analysis; auto-code generation; SCADE; aeroengine

FESE TR & (MBD) i, 521 A URYE R 456
it R AR, I XA AT 7 L, SR R B
HR BRI AW T IE MR IR AR, e E ik

0 s5l5
LGS BT R 5 LIRS Sy bt iV RUTT %376

PDF pdfFactory Pro

e, B Ao R 0 F R S . LA S O B K
PEIF ™ B MO i BT 2 3 AN B 7K, 75 5
FIATEL A AR R, ] e PEASCR B, 7R IT
S R SUIAROME B i A BUAR P PP A B D s TR T AR SR
B PR AWK, B 2 B 2 20 m9 Ll TR 4K
PEREA T BTN RVEL 5 3R 08T, S T T A 1 R
A BIE TARTERFA T A 1S5 1A T, AR ML
i, BT X g TARSEA T 5 BEPPAY , S B2 A
AR A

B A AR AR AT ST AR A U RS o i TR AL Y T
BARBCT G BOmL A Wr 2 B B sk B I T EA T £ 1], HL
BT F LA T T, PR AR 2
K J1 B h BN BB AR R A A b

SCADE (Safety Critical Application Development
Environment )J& 1 /™ 3EFEIRI B FHF R AEE , € 1F
TR NI LY, GE.PW Hl RR A FJ 5T
SCADE JF& 1 @iz KLY FADEC R4t 7EH:
T SCADE #EA7Hii %5 & st FADEC Z &¢I & J5 i,

YR HE:2016-03-01  E&£IA : EZKEIIERHIFTIH BT

YEE A J516(1987), % , Wi+, \ZF FADEC %k -8 & T4 ; E-mail : fangwei1702@163.com.,

5| A=K : Jrfh, JE#4E SCADE 1iAizs & 8)Hl FADEC B 1 TH 4 H B RE I WTERII AL A8 % 511, 2016,42(5) : 43-47. FANG Wei, ZHOU Zhangyi. Research on

SCADE for acroengine FADEC software[J]. Aeroengine, 2016,42(5):43-47.

www.fineprint.cn



mailto:fangwei1702@163.com
http://www.fineprint.cn

PDF pdfFactory Pro

4 i %

3

! 42 %

[l R DL . $%% SCADE fefiizs & ShBLE I |
BN, 857 1 ELL SCADE M#% .01 FADEC %k |
SRR, RIIEAIT C i P R A R
RN HA T RERATT  ZEREAE I SR O R
AR RN BRI R I A,

IR IR R T R E X
AR A #r SCADE I & B35 () AR AL, I
gl O HAE HE R 25 K S HLAE R4S BRAR 4 v ) BAA R

FH, ¥ T 3T SCADE #{T FADEC #(ffIF % iy |

B & W IE R AT S, MRS R APl

FADEC 3471 & Hh A R L T T AR %5
1 SCADE BB R EWHI 2
1.1 SCADE %

3 TR A RTIT B IR T RS - 5 oK A | [P A s Y
Ao AR BT B I B 5 R AR
A S AR SO AE AR, 2R P I SR R
B, f#i ] SCADE T H., o] LA B 70% LA - i ik A =X

KR SR I EE AL AR AT R A A . X 73X
A TS ] RGO, LU P E SR A

ARIBEAF ZHIZFAT LRI NP IB AT ik

KPR AR A W T 36T SCADE JE17 FADEC © FERARF AR S 2% 1 2 K. 4 T I7 3 43401

R R, RSB KA B 5 i i AR A8
LARENEA BORZSHLE AL S 8 il il 5 |

ORI R Ok b BT R A A 3

TR R . eROE T e 2R I

L ATHRIRAS S o 2 ARSI B AL 7 125 1T ARG 4
SCADE {2 % G ASUBRPF A R8T B
- R R G AR RS MR R AR RN R 5t

XF B B GEAERE , Fl— RS PIRAS R AR 5ok 3%

AL, A v T sl A S S Ak BT SRR i e

. IRBRE RGBT, A SR B 2
- ORRAS . R RIRAS Z 1A R AIIEAT 2 RhLA L

O, 3524 50% L FRTF & HES, A% T
A IRAT IR FTAT KA HS T AEAE Rl — 20 T
CONEIRAS AT HORAS BT AE LA AS B B R
O WO I — R R AR LA E % R

(DRI IR, DU A 807 BS O
E T B B e BTG — SO

(2) IR AL BT 2R, 532 5 A T %

TER BRI RO LB T T4
DU T A& '

(3)if 1t DO-178B it Ak f Ui AL il #KCG,
AL A B A s B 0 i g C AR, R S
JURE—3, TR TAE ST R i ght it B, H ok
B T F TGS AN TAR R, 365 1T 3R a]
SN BEAN, Jo 6 BT A B AR RS A T T, Y A
T IR, B T I R RCR,

PTFF K B BeteA 7 o B H 56 ED
1.2 SCADE RyEEAEH &
SCADE A5 i % 0 S [R] 0 T R P 1R = LUS-

BT ERE R 200 1 AR TR

JUBE
1.3 SCADE HJfX#8 4 B #1%l

SCADE {1t [ 2l AE iy Ji R AR AR A 5 1
AT EAS R GRS A ids KCG A 34 ik

R ORI, EL AL, BT 5 K
2 B P (R ) A G R L

(FEHACASAE BN 25 )M, B SCADE KB & At

RS AP Je BRSO LUSTRE 15
LU RSO A, SCADE i IE R R A 52 B | S

(&) BRBATECT RO ORI T B x| LT LUSTRE JEEELO, X DAL EHOR.

- R RE IR LUSTRE 575 fid  J5 R EE

FR IR ZA S T G P LUSTRE $i8 5C

SO C 1T, AT T

TRE, LUSTRE ¥ 5 T st 28 M S B

A& BT SCADE AR HEAR , fEIL 2 F AT Y
S AT B R R S URIE B A A A

ol FCHE O PR A2 A RS AL
SR FH T 1) o 5 1) KRR A R GO TR ey
RGBS I A B B0 15 S A A fe

A A G FE AN 1 TR o T A AR
i) SCADE #iRIVE N KCG Ay ASCH: , M4 HARE &

ARV KCG AR K T T DAL, s —

12 B T AT, SCADE HLfbabifty Jrst oy 2 | VA A AT I S MR FL Lo vt (S

LRI H SRR B S
| 2 SCADE & TRt R BER N

AR v SR A SR L 1 T AL SCADE KRS, 2%

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

%5

Jr fH%: SCADE TEfi%s K shil FADEC #A4-TF & A n; i 45

(ot )

SCADE DESCRIPTION

model.scade
model xscade
SCADE DESCRIPTION ‘
kacg_xm{_fikar._out.scade Kcg<version>.exe KCG COMMAND LINE |
e = N OPTIONS
LOGGING KCG
INFORMATION || Code Generator
keg.log
TRACEABILITY
INFORMATION
keg_trace.xml
keg_metrics.txt
keg_ files. txt C CODE GENERATION
<prefix> <operator_name>.*
keg_types.®
| Optional Generated Files.
keg_consts.* (*= ¢ h)
keg_imported_functions.h
keg_sensors.h
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EMV_AftBurn >——

LedTempOver >——
T6>—

Swi_Oil_MetalContained >——
Swi_Oil_FilterJamed >—
Swi_Antilce_On>—
Swi_QDICZ_A_MC1>—
Swi_QDICZ_B_MC1>—

Ts LifeDeta L1

B4 TEERZY
3.2 BEFERHMERHFE
SCADE ) i H #% fiE {/f 2 74 i SCADE £ 7Y

N1>—
PLA>——

I

www.fineprint.cn



http://www.fineprint.cn

PDF pdfFactory Pro

46 fir %

3

! 42 %

SCADE fj ELj2: 1 fi2ETJm AU I 05 B, ek 3h i)y
FLHIT, SCADE 5 S i i AR A Uit , 7 A R 2 L ik
Fr 05 L, AR AR XA B St L ) i 09, 0
(R B HR p A7 e ST R S B T AR I ], AR A
R BCEXT R AR, 7 EAT R ANTE] 5 PR

| [ SorkingTizesfrertura BorkingTine afelera/ : 0.83

Xleiable
| «

- WorkingTime_AftBurn
- WorkingTime_Aftbu

Value
0.68
0.68
P AL E 1
R

K 5 9 310 3113 33 16 35 38 37 < >

5 Il TiErfEERTESER

3.3 AR FIBE RS

D5 ARG B 5T AS JZ2 M ERAETR 2R, 4 5 Ik
Yyt SHSERUIEA IR ORN 7 55 R 40T, 7 55 2R
MC/DC 7z i 0], 3580 37 B AS I &l 6 frs . MR
oI 7 5 R , o A 26 1 4y S i i
s, R AN TR B A 4 S Ui B . AR 4E MC/DC
RGN AS JA ARV B 55 1 4 5 R 651 4,
& 100%7 55 R 4 5 (M AR A 812 17, HE-F5 1A
46 UEH

# Test Fuel_FilterJamed LU i 2 FE 4% 15 % 1h ik

SSM::set Fuel_FilterJamed true

SSM::check HM::HealthMonitor/Alarminfo_HM.Fuel_FilterJamed true
SSM::cycle 1

SSM::set Fuel_FilterJamed false
SSM::check HM::HealthMonitor/Alarminfo_HM.Fuel_FilterJamed false
SSM::cycle 1

# Test Starter_NtcOver #li{ B HLER L thfE

SSM::set QDJCZ_A true

SSM::set QDJCZ_B false

SSM::check HM::HealthMonitor/Alarminfo_HM.Starter_NtcOver true
SSM::cycle 1

SSM::set QDJCZ_A false

SSM::set QDJCZ_B true

SSM::check HM::HealthMonitor/Alarminfo_HM.Starter_NtcOver true
| SSM::cycle 1

| SSM::set QDJCZ_A false
SSM::set QDJCZ_B false
SSM::check HM::HealthMonitor/Alarminfo_HM.Starter_NtcOver false
SSM::cycle 1
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