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Development and application of model-based
HEX automatic generation tool

LI Zhe-shuai, ZHOU Wen-hua, NIE Fei
(College of Energy Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract: Aiming at the time-consuming and error-prone problem of the manually generated HEX file and the complexity of data manage-
ment, the principle of compiling and linking was studied, and the method of updating variable address and the way of data management were
summarized and analyzed. Designed and developed with m scripts, the HEX automatic generation tool completed data management of the
control model and enabled HEX file and A2L file to be generated automatically with one key. The generated HEX file could be downloaded
directly to the microcontroller. At last by engine bench test, the correctness and reliability of the generated code was fully verified. The re-
sults show that the high-pressure common rail control strategy developed with this tool is accurate, and can realize the engine’s normal opera-
tion under various working conditions. The HEX automatic generation tool can greatly simplify model-based ECU development, and allow al-
gorithm development engineers to focus more on the design and verification of control strategies. Therefore, the tool improves development ef-
ficiency, reduces development cycle, and cuts down costs.
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10ms Task Scheduling

Section| Func Name
1 ESC_PushSampTime_Proc_10ms ()
2 ExeCon_Main_Proc ()
3 SyC_Main_Proc_10ms ()
4 BSW SyC_PreDrv_Proc_10ms ()
5 SyC_PostDrv_Proc_10ms ()
6 0S_1stDrv10msTask_Proc ()
7 SyC_Deadline_Proc_10ms ()
8 Epm_EngTooth10ms ()
9 Epm_Eng10ms ()
10 MCAL Epm_Spd_10ms_Proc ()
11 EpmCrS_Plaus (Epm_nEngInc10ms)
12 EpmCaS_ActiveTimer ()
13 APP_Co()
14 T15_DD_Co()
15 TrqCnv_Co ()
16 RailP_Co()
17 APP MeUn_Co ()
18 InjSys_CtlQnt_Co()
19 HLSDem_Co ()
20 EISGov_Co()
21 HPUn_Co ()
22 Cep_Daq_Proc_10ms ()
23 BSW Diag_Co_Proc ()
24 ESC_PopSampTime_Proc ()
25 TerminateTask ()

b Task5ms| Task10ms |Task20ms | Task50m
K6 10 ms {55 (R B %

TASK (Task10ms)
a{

ESC_PushSampTime_Proc_10ms () ;
ExeCon_Main_Proc() ;
SyC_Main_Proc_10ms() ;
SyC_PreDrv_Proc_10ms() ;
SyC_PostDrv_Proc_10ms () ;
OS_1lstDrvlOmsTask_Proc() ;
SyC_Deadline_Proc_10ms () ;

Epm_EngToothlOms () ;
Epm_EnglOns () ;
Epm_Spd_10ms_Proc() ;
EpmCrS_Plaus (Epm_nEngInclOms) ;
EpmCaS_ActiveTimer() ;

APP_Co() ;
T15_DD_Co() ;
TrqCnv_Co() ;
RailP_Co();
MeUn_Co() ;
InjSys_Ctlont_Co() ;
HLSDem_Co() ;
EISGov_Co() ;
HPUn_Co() ;

Ccp_Daq_Proc_10ms() ;
Diag_Co_Proc() ;
ESC_PopSampTime_Proc() ;
TerminateTask() ;

Bl 7 10 ms {155 98 B 34

3.3 RiE4aE

AHFFEE L copyfile. m pRECKE Matlab [ 24 5% C
AR A AR 1 A 1 C AR B8 — 48 DL 28 4, 5 i J2 3K
B FIFERIAR AT A TREBRAE T .
3.4 mIFHEE

He TREBRAS N B 2 B 2 IR A, i ik Je
BV 2 A 7 AR O ALERAS o I bat it 4k BESC

8, BOE 5 B AR cote. exe, MR TAE 25 [A) F1
1%, 52 X CPU 25714 TC 1782, % B8 TASKING 4%
#% Compiler fll Linker HPfic B A= A A% All options $HA 715
), RIS G 128 H ARSI F4E B AR SO 2R S
S BT BA TS, SE bk A s (R 43 e, I 5 SR C
RO iR 55 TAE

3.5 EHt A2L ¥

EH T Maltab 5 3042 iU A2L JFANSE %L, 7] 5 iod
IEBOAHOE e 15 Bk A E AR UFRAR A2L SO, AroE
8 XA Parameter, I 8 18 %€ B} Signal, 1% & Inter-
face Sy ASAP2, & asap2setup. tle 1 H F X E ST E ,
W XA TRA E R KRS S F
asap2userlib. tlc #7 F %€ X HEADER i H {5 B, f0 450
H g5 00 H AR A, 15 B0 4 58 B 43 N 2%, Qs
A2ML F1 IF_DATA £ MOD_PAR 1% B NA778 Bl 45,
B A E SCBCE IRy e SCHFERNE] Matlab 8 2 42,
A A SE L A2L S,

Matlab [ 225 ) A2L SCPFANAL & 52 bR ik, 75
PR o3 BC ) PR AT SO0 . BT 5 ARG b
M E 2 A A A2L X, R bat A
A5 B asap2editor , 4554 B G Pk 40 B b BE A
BV ELF SCHF A p b e sk S MAPCONV. TMP,
F TMP rh LS A Sl AR B A2L P ik, 58
B it b HE TR

4 KR
I R R A R A AN ] 8 s

R

' ’i-‘i!ﬁkbi o E CRAPBR AT i L_! :
: %ﬁmﬁ N T L R S |
A I R R |
AR Lo :
i I¢ Do e |1 m [ gkt e}
fIr [RN ey
R %fgﬁfif PEopmmeneenemeee
AR S e

: | IEEC
HESLE I =
e 2 Tk | [

: %ﬂ‘ztﬂg’é P A EE]

D [ |—> |

K8 e LA A B 4 P

WL SR B8 RSN e K% Y
PRESEIMAIL, DUGT , HER 1. 995 L, e JI% 75 kW, #iE
¥ 3 600 r/min, f KA 4223 Nm, B 3 5% 3 800 1/

wilsEs |



- 890 - HL L,

™ % H35 %

min, AU R H 48 4F20TCIL, FER ISP A2 L, &
FEE SRS ) T00 U] | S T A 43 1 e
TH5 4 jﬂ%biﬁﬁﬁ,ii)‘ﬂﬁ%}fﬁﬁ?ﬂ%fﬁ]ﬁf (385
YoE, B S  FE h Z S AL BB IE s AT, Sk T
H A BN HEX SCER AT Sk

4.1 FHIR

S A ZhHLR shad A a9 FJT/TD

1 000~ 800732
~ 700428 o~
P N Y A S g /}H i E
g ) )
. 600],, § 2
< S
@3 5001 ol
5 12053
° & S
S8 5 q00{ =3
COENG_ 16
RUNNING | |
300
COENG_ e
CRANKINGL | -t 200
13
COENG_| 100
READY
: o Ja
6 8 10

tls

B9 A sl R

Ja S B, B 2 s 224, Ja Sh e Je #
W 80 r/min A A7, AR 2 2 H AR B
800 r/min, A H B BRIT”, i oh i R IE R
T80 bar, I P Faad V8 2 HERUE, 24 )5 gl FEOE

B L R SSmALS sh K .

4.2 HEEH
S A P R AN AT 10 fs

— EBRUE
wor HAREE
i - Rt RRIER g 7 800
|
800 -
700
5 700
5
600 =
=< 600 §
500
500
400 1 I 1 1 1 1 ! 1 1 1 400

0 5 10 15 20 25 30 35 40 45 50 55
K10 BRSO

FahikE HFRHUE 3@ o 15 PID $2 5 S50, K
JEAS 25 W 22 BRI 7E + 5 bar PN, R R B K
1400 r/min, >4 HFRFUHBER 50 bar B, U HEEH 20 bar
£eA7 24 BARHUE HER 100 bar B, 81 #9830 bar 72

A3 M HPRFUEFER 200 bar B, #UE I 60 bar 2245,
BUEPS TR BT — BRI 1 508 3 3 XU 2 42 1l
TREME, Y Ry R AR PR, BRI E

BB, 290 e 25 i 2 42 1) R 2 285 i by 9% o) 8CR Wk A2
E“;}‘zo
4.3 BEIR
SN A EAIL S A A A 11 BN
1000 — um 160
--- HbrgE
- pERmmE |

EISGov_trg/Nm

Epm_n/(r + min™)

(=}
(=}
%]
(=]
9%}
(=}

PRSP BN AE £5 v/ min JLHIN, T3 E
FIAREEBTER 50 +/min, A/ F10 1/min, FfH

HEE R Hi‘m‘ﬁﬁ, e S S (BN BT 1 s, i 2 R AR A
4.4 WHHMIR

KAWLt far TOLUNE 12 FR o

10002000 ---- %5l 9300

- e Ly
000 - —— HiRSUE i T
------- TEAE R ' 4250

so0 ! 5T Pt —

T 200 £
- E 5
g - 700t i K
S I 150 o
5 £ co0 2
2 & <

100
500
400 i 30
3o0L O 1 1 (| L 1 1 o
0 80 160 240 320 400 480 560
tls
12 o e oL hil R E

IR 10 AN TA A THHIE: (1)1 000 /min
I T AL FH AR 43 5 A 0 Nm 10 Nm 20 Nm,
30 Nm; (2)1 500 t/min M IHHL I EFHEE 250 O,
30 Nm .50 Nm; (3)1 800 r/min [ IHHL EHHHE 4>
51250 Nm 30 Nm 50 Nm, S5 T80T 548 i s /e
+5 v/min JL N, BUEBSITE 5 bar JUFEN, &L 3L



55 8 1] 2T, 45 LT RIR ) HEX [ 3028 i T EL I FF & 5 0 . 891 -
BITRAGE T IR IR TR (2] BEEgz Rshb, B 7 b, 3L T4 B0 B R L sE T pL 2

5 4ERiE

(1) ZABFEFI m i85 e 35S A bat A, 58 B
Simulink $ #§il fBY 2] B 5L HEX SO —4 508, %
I AL ECU JF &5 H |, SEBIERH , HEX H
A T BT A i R 3 ECU i 2 S pL A% il 2
K IFHRTE TR R TR A SRR 4 T ST AR
RUFF R RCR

(2)HEX [ gl 5l T H R HE F R 807 XS 4%
it M FIaesess, lan vl id Excel 2 HUZ IR AR
RUE RSB A shAE R, #E— 2B 42T A sh b R
TAER, i T IF &R

(3)HEX HghA gl T H 2 A 3 omim F , AR
T @A ECU R H , 2l T B & 5 & il
B4R I, {H ik T AT ECU FF A H o

22 3Lk ( References) :

(1] J7 M e PRIRAY & e LB S AL SR s e 5 &5
ZRARALLD ] BUM WK 2 RE IR TR~ ,2017.

A5 AR

ES U NE B -

T/ YA ) SR W BRI [T . /NS R AIL S AR R
2014,43(4) :1-5.

JHA A, CHOUDHARY P. Adopting model-based software
design and verifcation for aerospace systems[ R]. Washing-
ton:SAE Technical Paper, 2017.

DION B. A cost-effective model-based approach for develo-
ping ISO 26262 compliant automotive safety related applica-
tions| R]. Washington; SAE, 2016.

MIRHEIDARI S, FALLAHI A, ZHANG D, et al. AUTO-
SAR model-based software component integration of supplier
software R]. Washington; SAE, 2015.
SR, JH S BT e TS B 2 A i ST
PEMIAME LT ] WL 4 : ToF R, 2011,45(8) < 1441-
1445.

VITKIN L. The role of the data dictionary in the model-
based development process [ R]. Wachington; SAE, 2009.
MACHER G, ATAS M, ARMENGAUD E, et al. A model-
based confguration approach for automotive real-time operat-
ing systems[ R]. Washington; SAE,2015.

XK, E B HET Simulink AR B 2R G0 %G KON
ML R G FHE,2016(2) :65-69.

KT

& AETHEI HEX A 3L T RBIT 25 HIT]. Pl T ,2018,35(8) : © -, 0.

LI Zhe-shuai, ZHOU Wen-hua, NIE Fei. Development and application of model-based HEX automatic generation tool[ J ]. Journal of Mechanical & Electrical

Engineering, 2018,35(8) : 9 - &, &

CHLHE T ) 2435 : http : //www. meem. com. cn





