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Abstract Currently, AADL in mission-critical and safety critical embedded field has a good application. In the design
phase, how to simulate AADL model is urgent. Model simulation can iteratively construct and refine design model for
early detection of problems,assuring the quality of the design model, thereby reducing the cost of system development.
SystemC is a system description language of hardware and software co-simulation, The paper proposed conversion tech-
nology and implemented conversion tool for AADL software component to SystemC simulation code. At last, the paper
used cruise control system as an example to explain the conversion technology and SystemC-based thread scheduling
simulation. Through the research results, users can obtain SystemC-based simulation of AADL software components in-
cluding the interaction, execution time and sequence between software components, and the thread scheduling simula-

tion,and can implement software and hardware co-simulation through combining AADL hardware component simulation

platform.
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BaEMA AR T AADL RGN BIERE, Ea&
FREPHBE VA . WG ISR SystemC Y E
AP ABR AP 5 e XBHER, XTRPEE X
PEASAY W DR AR A G R R R s Rt R S A, Ko T
DA — e S B 3L, X B IR O B T R A i AR
Fo BN BEEMERT R — L B 1 SR S (data_
BEWEL. b B 1 FORNEITE S RED 558 4
Fimntl, E A #h AADL PHEEM UL, A&
B {4 data_Personnnel_record. h fI{LA5 .

THRE S B E XN B R recsomel_record, EHERsystencfiBHZXMT:

stzuct Parsonnel_cecord {

ress: subprogren update_ddress;
ond Peraonnel tacord;
idats implementetion Personnel record. others

publie:
Pecsonnel_record updete_sddress(Reraonnel_recsed person, strng street, string city);

I
ress;
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BB O . AADL 435 O BT SystemC H
Seuk5e i BAFNEE (FIFO @) sc_fifo( XXMM F R, BT
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enum events {eventl,event2,event3};

sc_fifo(events) Ewventl,Event2,Event3;
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thread Button_Panel
features

aActivate: out event port)
Cancel: out event port;
Onnotoff: out data port Bool_Type:
Incspeed: out data port Bool Type:
Decapd: out daka poct Bool Typer

end Button Fanel:

thresd isplementation Button_Panel.Gui
calls

1{
subpl_11 subprogram subpl_l.iwpls
¥
properties
AADL_Properties::Dispatch Protocol =» Periodic:
AADL_Propertiest:Pariod => 20 Ms;
RAADL_Propertises::Corpute_Enteypoint => “Button_Panal _func™?
ARDL_Properties::Source_Tent => ,/fButton_Panel.cpp™s
UC: :POSIX_Scheduling Policy w» SCHED_RR:
UC cPriority w> 205
“AKBE Props 5

Wity Bxecution Time-ws 1 He LI0Nml
AADL_Propectie Initialize_Entcypoint => "Initialize ] Buttcm hnel. ]
ARDL_Properties::Initialize Execution Time => € Ma __ 9 Mx:
AADL_Propecties::Finslize_Batrypoint => “Finalize Button Panel":
AADL_PropertiesiiFinalize Execution Time => 6 N5 .. ¥ Msy
end Button Fanel.guis

e
while(true) {
sc_time period(20, SC_mM$);
sc_time start_time = sc_time _stamp();
subpl_10 :

int compute min_time = 1:
int timeout = 10; //

wait (compute_min_time, SC_M3) ;
JORITB, SRIBONOTRENEROGSRER
onnoteff.write{{short)64);
ennctoff_wr_ev.notify ()
Incspeed.write((short) 65)
inspd_wr_ev.notify(};
Decspd.write{{short) &6) ;
decspd_wr_ev.notify() ;
Activatel.write(activatel_event);
activel ev.notify();
cancel.write(cancel_svent) ;
cancel_ev.notify();
Activate2 write(activate2_event);
activeZ_ev.notify();
sc_time final_fime =sc_time_stamp() .
1£((final time-start time) < period/1000) {
: wait(final_time-start_time) ;
; }

}
int final_execution_time = (f+rand()%(9-6+1)):
wait(final_execution_time,SC_MS) ;7
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process Hei_Process
teatures

Breskpedalpressed: requires dats eccess Bool Type;
Clutchpedalpressed: in data port Bool Type:
Autospd_Mph: in dete port Float _Type;
cruiseactive: out date port Pool Type:
Refspd_Mph: out event data port Float Type:

end Hei_Process;

process implementation Hoi_Process.Model

subcomponents
Button Panel: thrsed Button_Panel.Gui;
i ic: thread Dri: dclogic. Simulink:
Refspd: thread Refspd.simulink;
b ¢ thresd I 1.6ui;
connections
-- Bus
lpressed: deta access 1 d ~> Drivermodel . lpressed;
1 d: datas poct < lpressed -> Drivermodelogic.Clutchpedalpeessed;

CAutospd_Mph: data port Autaspd_Mph -> Instrumentpanel.Autospd Mph;
CCruiseactivel: dats port Drivermodelogic.Cruisesctive -> Cruiseactive;
Refspdi: event date port Retspd.Refspd_Mph -> Refspd Mph;
-- Internal
cCruiseactive2: data port Drivermodelogic.Cruisesctive -> Refspd.Cruiseactive;
svent port Button Panel.Activate -> Drivermodelogic.ictivate;
event port Button_Panel.Cancel -> Drivermodelogic.Cancel;
COnnotoff: dete port Button Penel.Onnotoff -> Drivermodelogie.Onnotaf;
event port Button_pansl.Activete -> Refspd.activates
CIncspesd: date port Button_Panel.Incspeed -> Refspd.Incspeed:
cPecapd: deta port Button_Pansl.Decspd -> Refspd.Decspd;
Refspdz: avent date port Refspd.Refspd_Mph -> Instrumentpanel.Refspd Mph;
end Hei Process.Model;

(2) #7#& Hci_Process ﬁ]ﬁiﬂ%ﬁﬁ%ﬂ?%

iniclide"sytenc 2" ¥ . e
iC_MODULE (ticd_Process) {

ARRHEING |

3¢_in¢short> Breakpedalpressed:
56_indshort> Clutchpedalpressed;
sc_inctloat> Autospd Nph:

ac_outeshar> Crulseactive;
s¢_portasc_tifo_out if<Eloats > Refapd Mph:
HEREEIABINERE

sc_sigaleshort> Decspd;
3¢ signaleshort> CruiseactiveZ;
ac_fifact1oar> Refspd Mph2;
enun events {activatel event, activate2 event, caxcel event):
sc_fifocevents> Activatel, Activatez, Cazcel:
FHAAERRESY e8]
sC_event onaotaffy
sc_event inspd vr e
3c_event decspd wr_ev;
sc_event cruiseactive? ur_ev:
ac_event rafapd ev2:
sc_event activel v, active? ev, cancel ev:
5C ZTOR(KcE Pracess) {
SC_THRERD (Button_Pacel) :
sensitive por << clk
52_THREAD {Dr ivesnode logic) ;
sensitive < Breakpedalpcessed << Cluschpedalptessed;
3C_THRERD (Refapd) 5
SC_TRREAD( Instrunentpanel) ;
sensitive << Autospé_Hon;

void Button_Panel() ¢
void Driveraodelogicd) ;
void Refapd(};

v0id Instruentpenel();
INFHFARERNENE

short Hei Process:: Llasadofshort in_parameter, shart ply«
void cail server():

sc_signalestort> Omnotatt: @l
s¢ signslestort> Tncspeed: Bihy;

(b) #E#H N (HeiProcess. h) SUHEHR 5]

inclule'ti_Brocess.h
Er void bl Brocess:: subpd 1)
cid Hei Process:: Button Ponel{}{ [}

void Hol Process:: subpl 2(}{
oid Bei_Process:: Drivemodelogic()f [}

short Hei_Process:: llamsdo(short, in parameter, short pl){
c1d Hel Process:: Refspd(){ i

S ved ol Brocesss: el server()

Tnstrmentpanel(){ [}

(o)  FRB¥#H N (Hei Process. cpp) X HIR 5]
&l 3

03¢ Hel Process::

2.6 RGMEMIFEKIR

system Cruisscontrol
festures
Broskpedalprassed: requires data sccess Bool Typs;
Clutchpedalprassed: in data port Bool_ Type;
Autospd_Mph: in data port Ploat_Type;
end Cruisacontrol;
system impl ion Crui
subcomponents
9_Hei: system Hcoi.Model;
8_Cruisecontrollews: system Cruisscontrollaws.Model;

1.Generic

connections

dats access.Breakpedalpressed -> 8 Hci.Breakpedalpressed;

dets port Clutchpsdalpressed -> §_Hei.Clutchpedalpressed;

dats port Autospd_Mph -> 8_Hci.Autospd Mph;

deta port Autospd Mph -> §_Cruisecontrollaws.Autospd_Mph;

dete port #_Hci.Cruiseactive -> 8_Cruisecontrollaws.Cruiseesctive {
AADL_Properties::Allowed_Connection Binding => reference lan;
}i

Refspdl: event data port 8 Hci.Refspd Mph -> 8_Cruisecontrollaws.Refspd_Mph {
AADL_Properties::Allowsed Connection_Binding => reference len;

(a) FRGE Cruisecontrol {4545 8 H7= #

subs_heielidell) ;

8 Hcint subs_hci->Breakpedalpressed(beakpedalpressed) ;

#include s Cauisecunteollaw ¢ subs_hei-»Clutchpedatpressed (C-urchpedalpeessed) ;

. WODULE(S Cruisectntrol) { Subs_hci-pAutospd Mph{Aulospé Mph) ;
5c_freshorts Sreakpedalpressed; subs_hei->Cruiseactivelsigoriisesctive)

ac_incshocts Clutchpedalpressed;

sc_incloats Mutospd bph;

8 Kl * subs hei;

S emi

subs_crunsecontrolteve Selkele)

X * subs_crud Lave, sups
sc_signaleshorts sigtruiseactive; subs_

3¢_tifoctloat> fiforafspd ph; subs_cruisecontrollavs->Refspd Mpa{fiforetspd tph) ;
SC_CTOR(S_Cruisecontrol}{ ' R )
b subs_hoi = mew 8_Hoisube_hei”); ia

(b) R GEH {4558 2 ( Cruisecontrol. h) TR 6]
4
RO A& — Mk SC_ MODULE(S_& %
ZOFEBAMS(RES. b . BRI nE 2 5. B4
e 164

rol laws->hutespe Hph (Autospd Wah) ;
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