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. WIWA linux-0.V-2.0.XX tar.gz 910 [14] 'fleti'lu'[ﬂmnmiu 0.V (s1ge) unxldriu
kernel Ju 2.0.XX angaan Wwinderysznauds 1WA kemel_patch ‘lﬂanuav.
My ua.mamﬂﬂmmu

- # tar =xzvf rilinux-0.V-2.0.XX.tar.gz

. patch W& kemel_patch 191A1 kemel juﬁizqﬁa 2.0.xX Taudd

# cd <directory of kernel source>

# patch -p1 < /?PATH?/kernel _patch

wslusunsues kemel

# make config W38 make menuconfig %30 make xconfig

# make dep

# make clean

# make zimage

# make modules

# make modules_install

. fans kernel Aldlna (zimage) unzmmﬂgmﬂ‘s'm

uv*:quagmia‘lﬂfftiwg'::uu

# insmod rt_pric_sched

# insmod rt_fifo_new

8519 device B8 rt0 rtf1 ... rtf63 HwiLlSumutiaaems

#for iin.0 1 2 3; do mknod /devirt$i ¢ 63 $i: done
nagaumslirmenlusunsudiothafliwdaunuwg rtifnux-0.V-2.0.XX.tar.gz
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proper.h

,.
* . Header file for Strickly Proper or Proper Control Law
*/

* For RT-linux */

#include <linux/rt_sched.h>

ftinclude <linux/rtf.h>
#include <asm/rt_irg.h>

M#include <linux/cons.h>*/

/* Uncomment below line if your control law is strickly proper */

{* #define STRICKLY */

* Uncomment below fine if you have partial-update of control signal */
I* #define PRECOMPUTE ¥/

* define FIFO to use for Operation and Status */
#define QperFifo 0

#define StatFifo 1

#deﬁné OperFifoSize 128

#define StatFifoSize 256

I* define Timing value */

#define CtriPeriod 10000 I* usec - 100 Hz *f
f#deﬁne OperPeriod 200000 fusec- SHz™
#define StatPeriod 250000 fusec- 4Hz*
#define Period2Tick(x) (RT_TICKS_PER_SEC * (x))/1000000

#define CtriTick Period2Tick(CtriPeriod)
#define OperTick Period2Tick(OperPeriod)
#define StatTick Pericd2Tick(StatPeriod)
#define CtriPrio 110

#define QperPrio 120

#define StatPrio 130




#* Must edit struct State and Command */
struct Command {
int code;
float arg1;
%
struct State {
float SV,PV.MV,DV;

* Not necessary to edit these lines below. */
#itdef PROPER

#define MODULE

#include <linux/module.h>

f* #include <linux/version.h> */

#include <linux/kernel.h>

extem void init_param{void);

extern void read_in_data(void);

extern void write_out_data(void);

extern void pre_compute_control_law{void);
extern void compute_controi_law(vold);
extern void do_command(void);

#else /" PROPER */

#include <linux/kemnel.h>

extern void ctri_start(float period);
extorn void stat_start(float period);
extern void ctrl_stop{void); -
extern void stat_stop(void);

#endif * PROPER */
/* End File ¢/
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proper.c

”
* Routine for Strickly Proper or Proper Control Law
*/

#define PROPER

#define MODULE

#include <linux/module.h>

#include <linux/kemel.h>

#include <linux/version.h>

I* For RT-linux */

”

#include <linux/rt_sched.h>

#include <linux/rtf.h>

#include <asm/rt_irg.h>

#include <linux/cons.h>*/

#include "proper.h”

RT_TASK CtriTask;
RT_TASK OperTask:
RT_TASK StatTask;

"~

*  Proper Control Law
*f

void ctrl_fun(int t)

{
rt_use_fp(1);
init_param();
while{1X
read_in_data();
#ifdef STRICTLY
' write_out_data():
compute_control_law();
#else

compute_control_law();




write_out_data(};
#endif
#ifdef PRECOMPUTE
pre_compute_control_law();
#endif
rt_task_wait();

}
Iﬁ

*  Operator Communication
*
void oper_fun(int t)
{
extern struct Command command;

rt_use_fp(1);

while(1{

if(rtf _get(Ope_rFIfo.&cornmand,sizeof(command))==sizeof(oommand)){
do_command();

}
rt_task_wait();

}
”
*  Status of process
“
void stat_fun(int t)
{
axtern struct State state;
rt_use_fp(1);
while(1}
rtf_put(StatFifo,&state,sizeof(state));
rt_task_wait();

" Initialize of Module
*/
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int init_module(void)

{ :
printk("Initialize PID module ... ");

if_create(OperFifo,OperFifoSize);
nf_create(StatFifo,StatFifoSize);

* nt_task_init(RT_TASK *,*fn,int t, stack, priority) */
rt_task_init(&OperTask, oper_fun, 1, 5000, OperPrio);
rt_task_init(&CtriTask, ctr_fun, 1, 5000, CtriPrio);
rt_task_init(&StatTask, stat_fun, 1, 3000, StatPrio);

rt_task_make_periodic(&OperTask,t _get_time(}+1000,0perTick);

printk("Done.\n");
retum(0});
}
”
* Ciea_n—up
*
void cleanup_module(void)

{
printk("Removing PID module ... "%

rt_task_deleta(&OperTask);
n_hsk_delete(&CtrlTask);
rt_task_delete(&StatTask);

1tf_destroy(OperFifo);
rtf_destroy(StatFifo);

printk("Donei\n");
}
/
*  Utilities Function
*f
infine void ctrl_start(float period)




rt_task_make_periodic(&CtriTask,rt _get_time()+100,Period2Tick(period));
}
inline void ctri_stop(void)
{
rt_task_suspend(&CtriTask);
}
inline void stat_start(float period)
{
rt_task_make_periodic{&StatTask, _get_time()+100,Period2Tick(period));
} :
inline void stat_stop(void)

{
rt_task_suspend(&StatTask);

Makefilo

# Makeflle for Sample Control Algorithm
# Strickly proper or Proper
CFLAG = -02 -wall
EXTRA_CFLAG = -D__KERNEL__ -D__RT__
RTL = fusr/srelinux
# Add new controller here
al: proper.o yourfile,o
# PID Controlier (Example)
proper.c; proper.c proper.h
gee ${CFLAG) ${EXT. RA_CFLAG} ¢ proper.c
%.0: %.c %.h I
gec ${CFLAG} ${EXTRA_CFLAG} ¢ -0 $"_tmp.o $<
Id -r -static -0 $@ proper.o $*_tmp.o
rm ~f $*_tmp.o
@echo "-> Got the controller <§*>"
# For Cieaning
clean:

m-f*o
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pid.h
#define N 10 I* Parameter for Low Pass Filter */

#define INCH 2 /* input from ch 0x0 to Oxf */
#define OUTCH 2 1* output to ch 1 or 2 only */

pid.c

lt
*  PID-Controller for Heat Exchanger.
i

#include *../adda/pclabrt.h”
- #include "proper.h”

#include "pid.h"

I* Global Parameter */

static . float Pb,TLTd,Ts:

static float SV,PV,MV,DV,PV_1;
static float K,P,loid,D,Dold:

!t

*  Control-Loop Function

*

void init_param(void)

¢ .
Pb=100;Ti=100;Td=0;
loid=Dold=PV_1=0;




}

Ts=CtriPeriod/1000000.0; /* sec */

void read_in_data{void¥

}

PV = itov{adin(iNCH));

void compute_control_law(void){

float Inew;

DV = SV - PV,
K = 100.0/Pb;
P = K*DV;
D = Ta/(Td+N*Ts)*Dold - K*Td*N/ATd+N*Ts}*(PV-PV_1);
if(Ti<100) {
Inew = K*(Ts/Ti)*'DV;
MV =P +Inew + lold + D;
lold += Inew;
}else if(Td>0) {
MV =P+D;

}else {

}

i MV <= 0.0 )
MV = 0.0;

} else If{ MV >= 5.0 }{
MV = 5.0;

}

Dold = D;

PV _1=PV,

struct State state;
void write_out_data(void){

}
It

*

daout(QUTCH,vtoi(MV));

Operation to ...
- update set point
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* - PID parameter
"l
struct Command command;
”
code
- toggle stop/start control task (period)
- toggle stop/start display task (pericd)
- update saet value (SV)
- set (Pb)
- set (Ti)
- set (Td)
*
void do_command(void)
{
switch{command.code){
case 0.
if(lcommand.arg 1) command.arg 1=CtriTick;
ctri_start{command.arg1);
loid=Dold=0;
break;
case 1:
ctrl_stop();
break;
case 2.
if(lcommand.arg1) command.arg1=StatTick;
st}at_start(eommand.argn;
break;
case 3:
stat_stop();
break;
case 4:
* SV=command.arg1; */
SV=vtoi(command.arg1);
break;
case 5;
Pb=command.arg1;

break;

66



case 6:
Ti=command.arg1;
break;
case 7:
Td=command.arg1;
brealk;
defauit;
printk(“Invalid Command<%d>.\n",command.code);

break;

Makefile

# Makefile for Sample Control Algorthm
# Strickly praper or Proper

CFLAG = -02 -Wall

EXTRA_CFLAG = -D__KERNEL__-D_ RT__
RTL = fusr/src/linux

# Add new controller here

all: proper.o pid.o

# PID Controller (Example)
proper.o: proper.c proper.h
gee ${CFLAG} ${EXTRA_CFILAG} -¢ proper.c

%.0: %.c %.h
goc ${CFLAG) S{EXTRA_CFLAG) < 0 §*_tmp.0 $<
d -r -static -0 $@ proper.o $*_tmp.o
rm -f $*_tmp.o
@echo "-> Got the controller <§*>"

# For Cleaning
clean:

m-f*o
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