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Research of Confirming Calculate Order Based on Simulink Model

LI Jun ZHU Chang-haoc LU Meng-han

(Department of Automation, University of Science and Technology of China, Hefei 230027, China)
Abstract The combination of Simulink simulation and code generation has great practical value. By analyzing the fea-
ture of models, Simulink models can be converted into C language code, which realizes the purpose of combination of
Simulink simulation and code generation. And the primary problem is the confirmation of calculate order during the code
generation process. From the information extracted from Simulink models file, the feature of module in Simulink model
is analyzed and the dependence between modules from the relationship of the modules which is stored in graphsis is got-
ten. From the feature of module in Simulink model and dependence, two calculated orders are goten: the calculate order
based on module which takes into account the underlying module and the calculate order based on hierarchy with consid-
eration of subsystem. By analyzing and comparing the two calculate order, it was found that the calculate order based on

hierarchy is better than the calculate order based on module, Finally by testing the model of f14 in Simulink, it was
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found that the two calculate orders are feasible.
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typedef struct {
real T TransferFen2_CSTATE; /% '(S1)/Transfer Fen. 2" % /
real_T TransferFenl_CSTATE; / x '(S1)/Transfer Fen. 1’ * /
real_T ActuatorModel _CSTATE; /* '(Root)/Actuator Model’
*/
real T Wgustmodel CSTATE[2]; / * '(S3)/W—gust model’ * /
real_T Qgustmodel CSTATE; /* '(S3)/Q—gust model’ % /
real_T Alphasensorl.owpassFilter CSTATE;/ » '(S2)/Alpha-sen-
sor Low-pass Filter’ * /
real T StickPrefilter CSTATE; / * '(S2)/Stick Prefilter’ * /
real T PitchRateLeadFilter CSTATE; / * '(S2)/Pitch Rate Lead
Filter' = /
real_ T Proportionalplusintegralcompens;/ * ' (S2)/Proportional
plus integral compensator’ * /
} ContinuousStates_{14;
ContinuousStates_{14 f14_X;
f14 M—>>ModelData. contStates = ((real T %) &f14_X);
rtsiSetContStatesPtr(&.f14_M—>>solverInfo, &f14_M— >>ModelDa-
ta. contStates) ;
# define rtsiSetContStatesPtr(S,cp) ((8)—>>contStatesPtr = (cp))
typedef ssSolverInfo RTWSolverlnfo;
static void rt_ertODEUpdateContinuousStates(RTWSolverInfo * si )
real_T * x = rtsiGetContStates(si);
# define rtsiGetContStates(S) * ((8) —>>contStatesPtr)
for (i=0;i<nXc;i++){
x[iJ=yli]+foli] » hB[0]+f1[i] » hB[1]+f2[i] * hB[2]+13
[i] * hB[3]4-f4[i] » hB[4]41f5[i] » hB[5]);
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for G=0;i<<nf;i++)

{
nq+=nX[i];

}

dx[nq]=inputb;

for G=nX[nf]—1;1>>0;i——){
dx[ng]+=A[l] * ((* XD[ng+il);
dx{ng+i]=( * X)[nq+i—17;

}

dx[nq]+=A[0] * (( * XD)[nq]);

hBL0]=h* rt_ODE5_B[0][0];

for (i=0;i<<nX[nf]);i++>

{

(* X)[ng+il=y[ng+i]+ {[0][ng+i] * hB[O]);
}
out=D = input ¢+C[0] * (( * X)[nq]);
i=1;

while (——n){

out+=C[i] * (( * X)[nq+il);
i++;
}

return out;
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time_T tnew=rtsiGetSolverStopTime(si) ;
time_T h=rtsiGetStepSize(si);
real_T * x=rtsiGetContStates(si);
OEDG5_IntgData * id=(OED5_IntgData* )rtsiGetSolverData(si) ;
real_T * y=id—>y;
real_ T *fo=id—>f0];
real T *fl=id—>1[1];
real T * f2=id—>1f[2];
real T * f3=id—>f[3];
real T *f4=id—>f[4];
real_T *{5=id—>{[5];
real T hB[6];
int_T i;
int_T nXc=10;
rtsiSetSimTimeStep(si, MINOR_TIME_STEP);
(void) memcpy(y,x,nXc * sizeof(real_T));
rtsiSetdX(si, {0);
f14_derivatives() ;
hB{0]=h * rt_ODE5_B[0][0];
for (i=0;i1<nXc;i++){

x[iJ=y[i]+ o[i] * hB[0]);
}
rtsiSet T(si, t+h* rt_QED5_A[0]):
rtsiSetdX (s, {1);
f14_output(0);
f14_derivatives() ;
for (i=0;i<(=1;i++)

hBli]=h+* rt_ODE5_B[1][i];
for (i=0:i<nXc;i++){

x[i]=y[i]-+ (fo[i] » hBLo]+f1[i] = hB[1]);
}
rtsiSetT(si, t+h* rt_ ODE5_A[1]);
rtsiSetdX(si, {2);
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