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Tusunnamlfifudonnn ssys.c

/* collect data by using 8254 timer trig operation X/

/* this program must be linked with diskio.c, get.c

,diskio.c and rp2.c when compiled x/
B e e bt b x/

/* header file */

#include "sysl.h"

#include "sys2.h"

#include <dos.h>

#include "disk.h"

#include "get.h"

#include "filter.h"

#define INTR 13 /* IR@ = 5 plus B8 ¥/
#define bl3 Ox02ed

#define bl4d Ox02ee

#define B1S Oox02ef

#ifdef _ _cplusplus

#define __CPPARGS ...

#else

#define __ _CPPARGS

#endif

extern int maxx, maxy; /* external variable */
extern int Xmax,Ymax;

extern long ctoot:

extern int bcol, tmp_Kkey;

extern float maxd,scx,scy;

void initialize(void); /* function declaration

void mcplot(float far Xy,int n);

int J=ae
int pglp.pt;
ifE vi,v2.v3,v4,num,value[100];

float valuef([100],tml[4000],tm2[4000];

main()

i

void interrupt ( *oldhandler)(__CPPARGS):

void interrupt handler(__CPPARGS);
int tmpl.tmp2,tmp3;

Srtts " 1.,8%

union tm {

char chi2);

int Kkey;

Youg

DSP_FILE *in.,*outl,*out2;

char *cp;

[ R il e e o e set frameps= o~ -Hnte

bépiiisils /* blue background



clrscr();

orintf("Enter number of point:");
num = S000;

scanf("%d",&num);

initialize();
setbkcolor(bcol);

/* set initial value */
for(lp = l;lp<=num+l;lp++)

%
valuef[lp] = O.;
}

for(lp = 1;1p<=4000;1p++)

tmif{lp] = O;
tm2[(1lp] = 0O
}

/* plot scale and axis */
mcplot(valuef,num);

pg = 1;

pt = 1;

do /* wait for esc *x/

tmp_key = getch();

while (tmp_key != 27);

T e e end- Scoscnasas~~—==== */
e Tl e change' intelnupPt—veetoPmmmmmanmam<ys */

/* save the old interrupt vector */
oldhandler = getvect(INTR);

/% install the new interrupt handler x/
setvect(INTR, handler);

[Kemmmmmmmm—m— e Gtod SETUR Yy 2 hze-—e-de—mrmmee—— x/
outportb(0Ox2e3,0x25);

outportb({0x2e2,0x0A);

outportb(blS,0xb4);

outportb(bld,40);

outportb(bl4 . 0);

outportb(blS,0x74);

outportb(bl3,80):

outportb(bl13,195);

LEE R s S e i gnable Ints—-sgossrcsads */
i = AnponEb(0x21);
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tmpl = inportb(0Ox21);

tmp2 =.223;

tmp3 = tmpl & tmp2; .
outportb(0x21,tmp3);

s e et end---———=—=====--—-——--=-- x/
forls:) §

if( bioskey(1l) != 0 ){

u.key = bioskey(0);

for( oM

if( bioskey(1l) !'= 0 ){

u.key = bioskey(0);
switch(u.ch[1]){

/* increase sampling fregquency x/
it u el == 1" 3{
outportb(bl5,0xb4);
outportb(bl4,40);

outportb(bl4,0);
outportb(bl5,0x74);
outportb(bl13,32);
outportb(bl3,78);

3

/* decrease sampling frequency x/
i anchEliz==" ¥d™){
outportb(blS,0xb4);
outportb(bl4,40);
outportb(bl4,0);
outportb(bls5,0x74);
outportb(bl13,80);

outportb(bl3,195);
}

/* quit program */

if( Ww.chlods== ‘a0
outportb(0Ox21,1);
setvect(INTR, oldhandler):

closegraph();
exit(1l);
)

/* write data to file */

S0 e REO) E= AP ) {
outportb(0Ox21,1);

cp = get_string("ENTER FILENAME :");

strcatlcp; ' -dati);

out2 = open_write(cp.FLOAT,l,num+l);
valuef[0] = num;

write_record((char *)valuef,out2);
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setviewport(0,0,maxx,maxy,1):

clearviewport();

mcplot(valuef,num);
setviewport(maxx*leftmargin.maxy*topmargin,maxx*rightmargin
.maxy*bottommargin,l);

moveto(0, (maxd-valuef[1] )*scy);

setcolor(13);

for(lp = 2;lp<=num+l;lp++)

{

lineto(lp*scx, (maxd-valuef[1lp])*scy);

}
getch();
outportb(0x21, tmp3);

}

3

}

AT R e S int /routine F---=<-=------ */
void interrupt handler(__CPPARGS)
{

vl = inpartblibi);

v2 = inportb(bo0);

v3 = v1<<4;

v4 = v2>>4;

value[0] = v3+ v4 ;

valuef[l] = (float)valuel0]:
valuef[1l] = (valuef[l] = 2048)%20.0/4096.0;
tml[pt++] = valuef[1];

setactivepage(pg);
clearviewport();
setviewport(0,0,maxx,maxy,1l);
mcplot(valuef+l,num);

setviewport(maxx*leftmargin,maxy*topmargin.maxx*rightmargin
.maxy*pbottommargin,l);

moveto(0, (maxd-valuef[1] )*scy);

setcolor(13);

for(lp = 2;lp<=num+l;lp++)

{

lineto(lp*scx, (maxd-valuef[lp] )*scy);
}

setvisualpage(pg);

if(pg == 0)

{

pg=1;

}
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else
{
pg=0;
}

movmem ( &valuef[1],&valuef([2],4%num);

outportb(0x20,0x20); /* end of int signal */



Tsunamliiiassidoga  f-c

/* read file and evaluate peak value x/
/* this program must be link with diskio.c
ro .c and get.c when compile *x/

/* header file */
#include "sysl.h"
#include "sys2.h"
#include "disk.h"
#include "get.h"

/* variable declaration */

extern int maxx, maxy:;
extern int Xmax, Ymax;
extern long ct,o0t;

extern int i,z,bcol,tmp_Kkey;

extern float maxd,scX,scy;
extern float mul;

/* function declaration */

void initialize(void);

void mcplot(float far *y,int n);

void fmax(float *fit,float *lat,int ft);
void plot(float max,int point);

main()

{

float *Xvaluef;

DSP_FILE *inl, *in2;

char xnp, *cp, Xfp,C;

int lp,*num;

float *Xptr,max.min,pk{20];
int n=0; K3 G4 JER a1 thil %

/% read filename */
cp = get_string("enter filename to read\n”):
Xt roati SR Jdalt’ ) ;

initialize(): /x initialize graphic mode */
setbkcolor(l):

in2 = open_read(cp);

valuef = calloc(2565,sizeof(float));

valuef = read_float_record(in2);

*num = valuef[0];

mcplot(valuef.*num); /* plot frame and axis */

setviewport{maxxxleftmargin,maxy*topmargin
,maxx*rightmargin.maxy*bottommargin,l);
setcolor(13);

moveto( 0. (maxd-valuef(1l])*scy);

for(i=2:;i<=(*num);i++) /* plot data on screen */

{
1

lineto(i*scx, {maxd-valuef[i])*scy);

N
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do
tmp_key = getch();
while(tmp_key != 27);

/*x peak detection */
for( i=0;i <= *num;i++){
if(k < 20){

if(valuef[i] > 0.6)

k¥t

if(valuef[i] < 0.6)

k=0;

else(

f (k222004
i b

ke= 19524

3
if(va%uef[i] <1 06){

2L 215
o 52703
n++;

fmax(&valuef [ft],&valuef(1lt],ft);
}
)
}

getch();
closegraph();
3

/* find maxvalue of peak x/

void fmax(float *fit,float *lat,int )
{

float *i;

float max,Xtt;

intipoint;

tt i

max xfit;

for( i=fyt:;i k= B - v B 0 o 2
if(xfit >= max)

max = ¥*fit;

}

forf L=tt;i, <= lat;i++,tt++. Ft++){
ikt =3 max){

paint = Tt

i . = Yaty

}

}

olot(max.point);

}

/* plot max value on screen *./




void plot(float max,int point)

L

char buf[S5];
setviewport(maxx*leftmargin,maxy*topmargin
,maxx*rightmargin,maxy*bottommargin,l);
setcolor(14);
settextstyle(DEFAULT_FONT,1,0);
settextjustify(0,0);

gecvt(max,3,buf);
outtextxy(point*scx+3,(maxd—max)*scy-a,buf);

}
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rp.c

/* Function definition */

#include "sysl.h" /* header file x/
#include "sys2.h"

/* variable declaration */

1fE graphdriver; /* The Graphics device driver */

int graphmode; /* The Graphics mode value x/

int maxx, maxy; /*  The maximum resolution of the screen
it errorcode; /% /Reports any graphics errors X/

int numheight, numwidth;

float aspectratio; /¥ Aspect ratio of a pixel on the screen

char xname[][20)={"Time(Minute)"};
char yname[][20]={"I(10E-7 Ampere)"};
int Xmax,Ymax,bcol, tmp_key;

long Qb ot;

float maxd,scx,scy.mind;

float  mul;

/* function declaration */

void initialize(void);

void findblock(float *maxdata,float *mindata,int *countblock);
void mcplot(float far *y,int n);

void initialize(void) = /* initialize graphic mode */

{

int xasp, yasp; /* Used to read the aspect ratio x/
int g_driver,g_mode;

detectgraph(&g_driver,&g_mode);

g_mode = VGAMED;

initgraph( &g_driver, &g_mode, "c:\tc" )};

errorcode = graphresult(); /* Read result of initializationx/

if( errorcode != grok ){ /* Error occured during init *x/
printf(" Graphics System Error: %s\n", grapherrormsg( errorcode ) );
exit(1l);

}
Cmaxx = getmaxx();
maxy = getmaxy(): /* Read size of screen */
Xmax = maxx+l;
Ymax = maxy+l;
getaspectratio( &xasp, &yasp ); /* read the hardware aspect */
aspectratio = (double)xasp / (double)yasp; /* Get correction factor x/

numheight=textheight("0");
numwidth=textwidth("0");



/* calculate scale on x and y axis */

void findblock(float *maxdata.float *mindata,int *countblock)
{

float rangeblock,factor,tmp;

int i,sign;

if ((*maxdata-*mindata)<1.0e-10) {
*maxdata+=fabs(*maxdata);
*mindata-=fabs(*mindata);

}

1z0; .
rangeblock=(*maxdata-*mindata)/10.0;
factor=(rangeblock>=10.0) ? 0.1 :-10.0}
while (rangeblock<l1.0 || rangeblock>=10.0) {
rangeblock*=factor;

i++;

}
rangeblock=ceil(rangeblock)*pow(factor,-i);
if (((*maxdata)*(*mindata))<=0.0) {
tmp=0.0;

*Xcountblock=0;

while (tmp<*maxdata) {

tmp+=rangeblock;

(*countblock)++;

3

*maxdata=tmp;

tmp=0.0;

while (tmp>*mindata) {

tmp-=rangeblock;

(*countblock)++;

}
¢

*mindata:tmp:

=

else {
*countblock={int)ceil( ( *maxdata-*mindata)/rangeblock);
signa{*mindata<ol) 2~k <98

*mindata=fabs(*mindata);
factor=(*mindata>=10.0 0L ¥k ol05

i=0;

while (*mindata<l.0 || *mindata>=10.0) {

*mindata*=factor;

{5 2 s

+
xmindata=z((sign>0)?floor(*mindata):-1.0*ceil(*mindata))*pow(factor,-i);

x*maxdatazrangeblock¥*(*countblock)+*mindata;
1

}

/* plot axis and data on screen X/

void mecplot(flocat far *y,int n)

L

int maxviewx.maxviewy,countblock,linex,liney,xblock,xblock2;
int i,j,grid=1,line_dot=0,grtype=0;
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float maxdata,mindata,sclx,scly,rangeblock, tmp, tmp?2;
char: but[15]:

float value,x0=0,dx=0.1,db=30.0;

struct linesettingstype linetype;

setcolor(15);

rectangle(0,0,maxx,maxy);

maxviewx=widthviewxXmaxx;

maxviewy=zwidthviewy*maxy;
rectangle(maxx*leftmargin—offset,maxy*topmargin-offset*aspectratio
,maxx*rightmargint+toffset,maxy*bottommargin+offset*aspectratio);
setviewport(maxx*leftmargin,maxy*topmargin,maxx*rightmargin
,maxy*bottommargin,l);

/* Find maxdata,mindata */

switch (grtype) {

case O

case 1 :

maxdata=5.0;

mindata=0.0;

if (maxdata==0 && mindata==0) { /* Solve maxdata=0 and mindata=0 */
mindata=-10.0;

maxdata=10.0;

3

break;
findblock(&maxdata,&mindata,&countblock);
maxd = maxdata;

mind = mindata;

scx=sclx=(float)maxviewx/((float)(grtype==0)2(n):(n-1));
scy=scly=maxviewy/(maxdata-mindata);
setviewport(0,0,maxx,maxy;L1l);
rangeblock=(maxdata-mindata)/countblock;

valuez=maxdata;

linex=maxx*leftmargin-offset;

for (1=z0:i<scountolfocksids hal /* Draw scale y-axis *x/
liney=maxy*topmargin+rangeblock*scly*i:
line(linex.liney.linex-longlength,liney);

i Cgridd){

getlinesettings(&linetype);
setlinestyle(DOTTED_LINE,linetype.upattern,linetype.thickness);
line(linex,liney,linex+maxviewx+2*offset,liney);
setlinestyle(linetype.linestyle,linetype.upattern,linetype.thickness);
3,

gevt(value,3,buf);

j=strlen(buf)+1;
outtextxy(linex-longlength-j*numwidth,liney-numheight/2,buf);
value-=rangeblock;

if (fabs(value)<rangeblock/10.0)

value=0.0;

for (j=l;i<countblock&&j<=4;j++) {
tmp=liney+(rangeblock*scly*j)/5;

line(linex, tmp,linex-shortlength, tmp);

3
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3

xblock=(grtype==0&&((int)pow(2,logN(n,2))==n)) ? 8 : 5;
xblock2=(grtype==0&&((int)pow(2,logN(n,2))==n)) ? 8 : 10;
value=x0;

1iney:maxy*bottommargin+offset*aspectratio;
tmp2=liney+longlength*aspectratio+numheight/2;
Fora(azosic=Exblock; i++) /* Draw scale x-axis */
l1inex=maxx*leftmargin+(i*maxviewx)/(float)xblock;
line(linex,liney,1inex,liney+1onglength*aspectratio);
ifilagrigd)sf

getlinesettings(&linetype);
setlinestyle(DOTTED_LINE,linetype.upattern,linetype.thickness);
line(linex,liney,linex,liney—maxviewy-z*aspectratio*offset);
setlinestyle(linetype.linestyle,linetype.upattern,linetype.thickness);
}

gecvt(valuexmul,3,buf);

j=strlen(buf);

outtextxy(1inex-j*numwidth/2-2,tmp2,buf);
value+=dxx*((grtype==0)2(n):(n=1))/(float)xblock;

}

outtextxy(lS,maxy*topmargin/z.O,yname[grtype]); /* write axis name */
outtextxy(maxx*o.s,tmp2+numheight*2,xname[grtype]);
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get.c

#include <stdlib.h>
#include <stdio.h>
#include <string.h>
#include <math.h>

/*******************X*****************X****************************X******i

GET.C - Source code for user input functions

get_string get string from user with prompt
get_int get integer from user with prompt and range
get_float get float from user with prompt and range

**x**x***x*xx**********x*******************x****************xx*x*x*******/
/************************************X************************************»
get_string - get string from user with prompt

Return pointer to string of input text, prompts user with string

passed by caller. Indicates error if string space could not be

allocated. Limited to 80 char input.

char *get_string(char *prompt_string)

prompt_string string to prompt user for input

******X*X***X**************X****X******X****************X********X*******/

char *get_string(title.string)
char *title_string;

{
char xalpha: /% result string pointer */
alpha = (char *)gmalloc(80):;

if(lalpha) {
printf("\nString allocation error in get_string\n"):

exit(l); =

:

f

printf({"“"\nEnter %s : ",title_string):
scanf("%s" ,alpha);

return{alpha);

3

/***x*x*’xxx*x*****X**X****X********X*******X***********X******************

get_int - get integer from user with prompt and range

Return integer of input text, prompts user with prompt string
and range of values (upper and lower limits) passed by caller.

int get_int(char *title_string,int low_limit.int up_limit)

tring string to prompt user for input
low_limit lower limit of acceptable input (int)
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up_limit upper limit of acceptable input (int)

****x***xx*x*x*xx*x******x***x*************xx****x*x*******x****xx*xxx*»

int get_int(title_string,low_limit,up_limit)
char *title_string;
int low_limit,up_limit;

{

int.lJerror flag;

char *get_string(); /* get string routine x/
char *cp,*endcp; /* char pointer */

char *stemp; /* temp string */

/* check for limit error, low may equal high but not greater x/
if(low_ limit > wp_limit) {

printf("\nLimit error, lower > upper\n”);

exit(1l);

}

/* make prompt string */

stemp = (char *) malloc(strlen(title_string) + 60);

if(!stemp) {

printf("“\nString allocation error in get_int\n");

exit(1l);

3

sprintf(stemp, "%s [%d...%d]" ,title_string,low_limit,up_limit);

/* get the string and make sure i is in range and valid x/
do {

cp = get_strina(stemp):

i = (int) strtol(cp.&endcp 1077

error_tflag = (cp == endcp) . (*endcp != *\0”"); /* detect errors */
free(cp): /* free string space */
1 while(i- < low dimit ity 1. >wupfimit v anrar flag);

/* free temc string and return result X/

free(stemg

return(i);

!
}*X**X*xxxxxxwx*xx**x****x**XXX**XXX*****************x********x********1

get_float - get flocat from user with prompt and range

Return double of input text, prompts user with prompt string
and range of values (upper and lower limits) passed by caller.

double get_flocat(char *title_string,double low_limit,double up_limit)
title_string string to prompt user for input
low_limit lower limit of acceptable input (double)

a1 imat upper limit of acceptable input (double)

N K 3K K KK K K K 3K 5K SK oK K K K 3K 3K 3K 5K K SR K 3K K K 3K 3K 3K 3K K K 3K 3K 3K K K K 3K 3K K K 3K 2K 3K 3K 3K 3K 3K 3K 3K 3K K 3K K 3K K K K KK K KKK KK K K K K

double get_float(title_string,low_limit,up_limit)
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char *title_string;
double low_limit,up_limit;

{

double x;

int error_flag;

char *get_string(); /* get string routine */
char *cp,*endcp; /* char pointer */

char *stemp; /* temp string X/

/* check for limit error, low may equal high but not greater */
if(low_limit > up_limit) {

printf("“\nLimit error, lower > upper\n");

exit(1l);

3

/* make prompt string */

stemp = (char %) malloc(strlen(title_string) + 80);
if(!stemp) {

printf("\nString allocation error in get_float\n");
exit(1l);

3

sprintf(stemp, "%s [%1.29...%l.Zg]",title_string,low_limit,up_limit);

/¥ get the string and make sure x is in range x/
do {

cp = get_string(stemp);

x = strtod(cp,&endcp);

error_flag = (cp == endcp) ;, (*endcp != ’\0’); /* detect errors */
free(cp); /* free string space */
} while(x < low_limit |4 %> up_ limit | error_flag);

/* free temp string.and return result *x/
free(stemp):
return(x);

}
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diskio.c

#include <stdlib.h>
#include <stdio.h>
#include <string.h>

/***************************************************************X********

DISKIO.C - Source code for DSP data format read and write functions

open_read open DSP data file to be read

open_write create header and open DSP data file for write
read_record read one record

write_record write one record

seek_record seek to beginning of specified record
read_float_record read one record and convert to float array
read_trailer read the trailer text

write_trailer write the trailer text

append_trailer read a trailer and add to it

**************************X*X**************X************X****************

/* DSP INFORMATION STRUCTURE FOR MANIPULATING DSP DATA FILES */
typedef struct {

unsigned char type; /* data type 0-7 as defined below */
unsigned char element_size; /* size of each element */

unsigned short int records: /* number of records *x/

unsigned short int rec_len: /* number of elements in each record */
char *name; /* pointer to file name */

FILE *fp; /* pointer to FILE structure */

Y RSP _FIiks

/¥ FILE HEADER STRUCTURE FOR DSP DATA FILES */
typedef struct {

unsigned char type; /¥ data type 0-7 as defined below */
unsigned char element_size; /* size of each element */

unsigned short int records: /* number of records */

unsigned short int rec_len; /* number of elements in each record */
1 HEADER:

/% sefinec for data type usec ind DSP cata file header and structure */

#define UNSIGNED_CHAR
#define UNSIGNED_INT
tdefine UNSIGNED_LONG
#define FLOAT

#detine SIGNED_CHAR
#define SIGNED_INT
#tdefine SIGNED_LONG
#define DOUBLE

N s L) O

/**xxxx*xxx**x**x***x*********x**x***x***x***************x***xx*x*******x
open_read - open a DSP data file for read

Returns a pointer toc a DSP_FILE structure allocated by the
function and opens file_name.
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Allocation errors or improper type causes a call to exit(1l).
A bad file_name returns a NULL pointer.

DSP_FILE *open_read(char *file_name)

******X******************************************X**********************X

DSP_FILE *open_read(file_name)

char xfile_name; /* file name string */
{

DSP_FILE *dsp_info;

int status;

/* allocate the DSP data file structure x/

dsp. infoi= (DSP_RILE" X) malloc(sizeof(DSP_FILE));
if(!dsp_info) {

printf("\nError in open_read: structure allocation, file %s\n",
file_name);

exit(1l);

}

/* open file for binary read and update x/
dsp_info->fp = fopen(file_name, " r+b");

Ciftidsp _info->fp) {

printf("\nError opening %s in open_read\n",file_name);
return(NULL);

3

/* copy and allocate file name string for the DSP_FILE structure x/
dsp_info->name = malloc(strien(file_name) + 1);

if(!dsp_info->name) i =

printf("\nUnable to allocate file_name string in open_read\n");
exit(1l);

}

strcpy(dsp_info->name,file_name):

/* read in header from file */

status = fread((char *)dsp_info,sizeof(HEADER).1.dsp_info—>f:);
if{statds &= 1)

orintf("\nError reading header of file %s\n",file_name);
exit(l);

ey
i

/* return pointer to DSP_FILE structure */
return(dsp_info);

}

/x*x*xxx*x****x**x;*****x*****x**x**xx***x***x**xxx**x*x**x***x*****x****»
open_write - open a DSP data file for write

Returns a pointer to a DSP_FILE structure allocated by the function.
Allocation errors or improper type causes a call to exit(1).
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A bad file name returns a NULL pointer.

DSP_FILE *open_write(char *file_pame,int type,int records,int rec_len)

file_name pointer to file name string

type type of DSP data (0-7 specified in defines)
records number of records of data to be written
rec_len number of elaments in each record

3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K 3K K 3K 3K 3K 5K 3K 3K KK 3K K 3K 3K 3K 3K 3K K 3K 3K 3K 3K K 3K 3K K K 3K K 3K 3K 3K 3K 3K K K K KK K KKK KKK KKK KKKKKK XK KA

DSP_FILE *open_write(file_name,type,records,rec_len)

char *file_name; /* file name string *x/
int type; /* data type 0-7 */
unsigned short int records; /* number of records to be written */

unsigned short int rec_len; /* elements in each record */

"DSP_FILE *dsp_info;
int status;

/* allocate the DSP data file structure */

dsp_info = (DSP_FILE *) malloc(sizeof(DSP_FILE));

TG dentanto) {

printf("“\nError in open_write: structure allocation, file %s\n",
file_name);

exit(l);

}

/* set the basics x/

dsp_info->type = (unsigned char)type;
dsp_info->records = records;
dsp_info->rec_len =_rec_len;

/* set element size from data type */
switch(type) {

case O:

case 4:

dsp_info-relement _size = sizeoffchar);
break:

dsp_info->element_size = sizeof(short int);

case 6:

dsp_info->element_size = sizeof(long int);
break;

case 3:

dsp_info->element_size = sizeof(float);
break;

case 7:

dsp_info->element_size = sizeof(double);
break;

default:

orintf( "\ nUnsupported data type, file %s\n",file_name);
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exit(1l);
}

/* open Tile for binary write */

dsp_info->fp = fopen(file_name, "wb");

if(!dsp_info->fp) { d
printf("\nError opening %s in open_write\n",file_name);
return(NULL);

¥

/* copy and allocate file name string for the DSP_FILE structure x/
dsp_info->name = malloc(strlen(file_pname) + 1);

if(!dsp_info->name) {

printf("\nUnable to allocate file_name string in open_write\n");
exit(1l);

i

strcpy(dsp_info->name,file_name);

/* write header to file */

status = fwrite((char *)dsp_info,sizeof (HEADER),l,dsp_info->fp);
if(status iz 134

printf("\nError writing header of file %s\n",file_name) ;
exit(1l);

3

/* return pointer to DSP_FILE structure */

return(dsp_info);

}

/***X***********************************************X*********************
read_record - read one record of DSP data file

Exits if a read error foccurs or if the DSP-FILE structure is invalid.

void read_record(char *ptr,DSP_FILE *dsp_info)

o e pointer to previously allocated memory to put data
dsp_info pointer to DSP data file structure

x*x****xx*x***xx*x*x*****xxx************xxxx*x******xx***x*xxx*x**x*x****l

void read_record(ptr,dsp_info)

char *ptr; /* pointer to some type of data */
DSP_FILE *dsp_info; .
‘

int status;

ifClUgsp_info) §
orintf("\nError in DSP_FILE structure passed to read_record\n");
exit(1l);

}

status = fread(ptr,dsp_info->element_size,
dsp_info->rec_len,dsp_info->fp);
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fclose(dsp_info->fp);

if(status != dsp_info->rec_len) {

printf("“\nError in read_record, file %s\n",dsp_info->name);
exit(1l);:

3

3

/**x**xx***xx*************x******x**********x********x**xxx*******x***xx*
write_record - write one record of DSP_FILE data

Exits if write error occurs or if the DSP_FILE structure is invalid.

void write_record(char *ptr,DSP_FILE *dsp_info)

ptr pointer to data to write to disk (type in dsp_info)
dsp_info pointer to DSP data file structure

3K 5K 3K 3K 3K 3K 3K 3K 3K 3K 5K K K 3K 5K K 3K 3K K 3K 3K 5K 5K 3K 2K 3K 3K 3K 3K X 5K 3K K K X K K 3K XK 3K 5K K K 3K 3K 3K 3K 3K K K K XK 3K 3K K K K K KKK KKK KKK KKK KKK

void write_record(ptr,dsp_info)

char *ptr; /* pointer to some type of data */
DSP_FILE *dsp_info;
{

int status;

if(!dsp_info) {

printf("\nError in DSP_FILE structure passed to write_record\n");
exit(1);

3

status = fwrite(ptr,dsp_info->element_size,
dsp_info->rec_len,dsp_info->fp);

fclose(dsp_info->fp)l;

if(status != dsp_info->rec_len) {

printf("\nError write_record, file %s\n",dsp_info->name);
exit(l);

}

1
/*X*x**x***xX***XX**X*XX**X%*X*X*******XK*X*X**************X***********X*
seek_recorc - seek to the beginning of a record of DSP data file

If improper seek is requested. the function calls exit(1l).

void seek_record(int recorc_num,DSP_FILE *dsp_info)

record_num integer record number to seek in DSP data file
dsp_info pointer to DSP data file structure

3K 3K 3K 3K 3K K K K 3K 3K K 3K XK 3K K 3K 5K K K 3K 5K 3K 3K K 5K 3K 3K K K 3K 3K 3K 3K 3K 3K K 3K 3 K 5K 3K 5K K K K 3K 3K 3K 3K 3K K 3K 3K K 3K 3K K K K K K K K KK K KK KK KK

void seek_record(record_num,dsp_info)
int record_num; /* record number to seek */
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DSP_FILE *dsp_info;
{

long int position,bytecount;

if( vdsp_info) £

printf("\nError in DSP_FILE structure passed to seek_record\n");
exit(1l);

3

/* get the number of bytes to the beginning of the record of data x/
bytecount = (long)dsp_info->element_size * (long)dsp_info->rec_len
x (long)record_num;

bytecount += sizeof (HEADER); /* add on the header length *x/

/* find the end of file location */
fseek(dsp_info->fp,0L,2); /* seek to end of file */
position = ftell(dsp_info->fp);

/* check for errors in position %/

if(position <= OL || position < bytecount) { ;
printf("\nError in locating record in file %s\n",dsp_info->name);
exEt 1)

fseek(dsp_info->fp,bytecount,0); /¥ move to record X/

3

/***********X*********************************************X***X************

read_float_record - read one record of DSP data file and convert
to float array of values.

Returns a pointer to the beginning of the allocated float array
of values representing the record read from the DSP_FILE.

Exits if a read or allocation error occurs.
float *read_float_record(DSP_FILE *dsp_info)
****XX****XX*X**********X*******************X*X****X**********X*******XX*/

float *read_float_record(dsp_info)

DSP_FILE *dsp_info;

{

void read_record():

static long int prev_size = 0; /X previous size in bytes */
static double *buf; /* input buffer to read data in x/

float *out; /* return output pointer x/
float *out_ptr;

long int byte_size; /* current size in bytes x/
int i,length;

length = dsp_info->rec_len;
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byte_size = (long)length*dsp_info->element_size;

/* check to see if we have to allocate the input buffer */
if(byte_size != prev_size) {

if(prev_size != 0) free(buf); /* free old buffer *x/

/* allocate input buffer area cast to double for worst case alignment
buf = (double *) calloc(length,dsp_info->element_size);

S5 g @ 75 & B

printf("\nAllocation error in input buffer\n”);

exit(1l);

i

prev_size = byte_size; /* lattest size */

}

/* allocate the output pointer only if conversion required */
if(dsp_info->type != FLOAT) {

out = (float *) calloc(length,sizeof(float));

if(lout)

printf("\nAllocation error in read_float_record\n");

exit(1l);

3

)

/* read the record into buf */
read_record((char *)buf,dsp_info);

/* perform conversion to floating point */
out_ptr = out;
switch(dsp_info->type) {

case UNSIGNED_CHAR: {
unsigned char *uc_ptr:

uc_ptr = (unsigned char *)buf;
forlins 0 i < l@ngth o i++)
xout_ptr++ = (float)(*xuc_ ptrEt);
5

break;

case SIGNED_CHAR: {
char *sc_ptr;
sc.ptr = (char *)buf;

Par(iE0 3 1% Tength ;- ir4)
*out_ptr++ = (float)(*sc_ptr++);
}

break;

case SIGNED_INT:
int xsi pbr;

sizptr sotint *)bufs
EF I 2. O T e Yength: 3 i++)
xout _ptr++ = (float)(*si _ptr++);

3
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break;

case UNSIGNED_INT: {

unsigned int *ui_ptr;

ui_ptr = (unsigned int *)buf;
Forll = 0.5 i< dength = T+%)
*xout_ptr++ = (float)(*ui_ptr++);
3

break;’

case UNSIGNED_LONG: (

unsigned long *ul_ptr;

ul_ptr = (unsigned long *)buf;
for(i = 0 3 i < length ; 1i++)
*Xout_ptr++ = (float)(*ul_ptr++);
3

break;

case SIGNED_LONG: {

long *sl_ptr;

sl_ptr = (long *)buf;

for(io= 0 i < ' langth T 1)
*Xout_ptr++ = (float)(*sl_ptr++);

}

break;

case FLOAT:

out = (float X) buf; /* no conversion *x/
prev_size = 0; /* force next allocation x/
break;

case DOUBLE: {
double *d_ptr;
dbtr=="buf;

for(il.s Q. i < lendgth ; d+Es

*¥out_ptr++ = (float)(*d_ptr++);

}

break;

}

return(out); /* return converted pointer */

13

/ K K K K K K 3K K K KK K XK K K K K 3K 3K 3K K K K 3K 3K 3K K 3K 3K 3K 3K 2K 3K K K 3K K 3K 2K 3K 3K K 3K 3K 3K K 3K 3K 3K K 3K 3K 3K 3K 3K K K K K K KK KK K KKK XK X K K:

read_trailer - read trailer from existing DSP data file

Returns pointer to allocated string.
Returns NULL if read error or file error.
Exits if allocation error.

char *read_trailer(DSP_FILE *dsp_info)
S 3K 3K 3K K K 5K 3K K 3K 3K 5K K K K 5K 3K 5K K 3K 3K 3K 5K 3K 3K 3K 3K 3K K 3K 3K 5K K 5K 3K K 3K K K 3K 3K 5K 3K K 5K 3K 3K 3K 5K 5K 5K K 3K 3K 3K 3K 3K 3K 3K 3K K 3K K XK K K K K K KK K

char *read_trailer(dsp_info)
DSP_FILE *dsp_info;

r
L

int status.,len;
long int position,bytecount,old_pos;
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char *text;

/* get the number of bytes in the data */

bytecount = (long)dsp_info->element_size * (long)dsp_info->records
x (long)dsp_info->rec_len;
bytecount += sizeof (HEADER); /* add on the header length */

/* save current position x/
old_pos = ftell(dsp_info->fp);

/* find the end of file location */
fseek(dsp_info->fp,0L,2); /* seek to end of file x/
position = ftell(dsp_info->fp);

/* check for errors in position */

if(position <= OL || position < bytecount) {
printf("\nError in trailer, file %s\n",dsp_info->name);
return(NULL);

3

/x try to allocate space for the trailer text x/

len = (int)(position - bytecount);

text = malloc(len+l); /* +1 for NULL termination */
if(ttext) {

printf("\nError in allocating trailer space for file %s\n",
dsp_info->name):

exit(1);

}

/* read trailer */

fseek(dsp_info->fp,bytecount,0); /¥ seek to beginning of trailer x/
status = fread(text,sizeof(char),len,dsp_info->fp);

if(status '= len) {

orintf("\nError reading trailer of file %s\n',dsp_info->name);
return(NULL) ;

1
J

/* restore file position x/
fseek(dso_info->fp,old_pos.0);

/* make sure the trailer is NULL terminated */
text[len) = NULL;

return(text):

}

'_/ **********,***xxX*X*>KX*********************************************X*****»
write_trailer - write trailer to DSP data file

Writes *text to the trailer of the DSP_FILE.

Exits with error message if write or positioning error.

Returns the number of characters in the trailer string.

int write_trailer(char *text,DSP_FILE *dsp_info)
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*****X*************************X********************X********************/

int write_trailer(text,dsp_info)

char *text: /* pointer to trailer text */
DSP_FILE *dsp_info;
{

int status,len;
long int position,bytecount,old_pos;

/* get the number of bytes in the data *x/

bytecount = (long)dsp_info->element_size * (long)dsp_info->records
* (long)dsp_info->rec_len;
bytecount += sizeof (HEADER); /* add on the header length x/

/* save current position */
old_pos = ftell(dsp_info->fp);

fseek(dsp_info->fp,bytecount,0); /* seek to beginning of trailer */

/* determine current file position and check if all records written X/
position = ftell(dsp_info->fp);

if(bytecount != position !} position <= OL)

printf("\nError in write_trailer: all records not written, file %s\n"
dsp_info->name);

exit(1);

}

/* write out the trailer */
len = strlen(text);

status = fwrite(text,sizecf(char),len,dsp_info->fp);

if(status != len) (

printf("\nError in writing trailer to file %s\n",dsp_info->name);
exit(1l):

3

/¥ restore file position x/
fseek(dsp_info->fp,0ld_pos.0);

return(len); /* return length of trailer %/

}

/********X*X***X***************************************************X******!

append_trailer - read trailer from existing DSP data file
and add on a new string

Returns pointer to new trailer which is the old trailer + *string.
Exits if read error. file error, or allocation error.

char *apoend_trailer(char *string, DSP_FILE *dsp_info)

*X*X*********X*X****X*******X**X*****X***********************************/



char *append_trailer(string,dsp_info)

char *string; /* string to add */
DSP_FILE *dsp_info; /* input trailer file *x/
{

char *read_trailer();

char *trail; /* trailer pointer x/
trail = read_trailer(dsp_info);

/* re-allocate the output for the total size */

trail = realloc(trail,strlen(trail) + strlen(string) + 1);

if(Vtrail) @

printf(“\nError in re-allocating trailer space for file %s\n",

dsp_info->name);

exit(1);

}

/* add on string to trail */

strcat(trail,string);

return(trail);

}
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2. z-ratio

1 acoustic impedance  |ITWONSIATENININAN (crystal) ¥O9
v &y o - ' : A v
sensor uaz’m@mmﬁumﬁz MY A9 A.1 UAANAY z-ratio YONEISNIY

Substance ?3;::E¥ Z-ratio Substance ?;;:;ﬁ{ 2-catio
AL 2.70 L.08 Mo 10.2 0.257
5b 6.62 0.768 Hi 8.91 0.331
As 5.73 0.966 b 8.57 0.49)
Be 1.85 0.543 pd 12.0" 0.157
B 2.54 0.389 Pt 21.4 0.245
cd 3.64 0.682 KeL' l.?’ﬂ 2.05
cds 4.83 1.02 Se 4.82 0.864
CdTe 5,85 0.980 si 2.32 0.712
CaF, J.18 0.775 510, 2.20 1.07
c 2.25 3.26 Ag 10.5 0.529
Crc 7.20 0.305 AgBr 6.47 1.18
Co 8.71 0.343 Agct 5.56 1.32
Cu 8.93 0.437 Hact 2217 1.57
Ga §.93 0.593 Ta 16.6 0.262
GaAs Sia¥ 1.59 Te 6.25 0.900
Ge 5<35 0.516 Sn 7.30 0.724
Au 20 0.381 TL 4.50 0.628
In 7.30 0.841 W 19.3 0.161
InSb 5.76 0.769 WC 15.6 0.151
Ir 22.4 0.129 u 18.7 0.238
Fe 7.86 0.349 v 5.96 0.530
Pb L. 3 1.13 Y 4.34 0.835
PbS 7.50 0.566 in 7.04 0.514
LiF 2.64 0.774 Zn0 S.61 0.556
Mg 1.74 1.61 inSe 5.26 0.722
MgO 3.58 0.441 ZnS 4.09 Vi t1S
Hn 7.20 L % i i J

J ] % i : bl - 1
AN A.1 AN density UdT acoustic impedance 10@16Qﬁuﬂﬂﬂﬂﬂ
3. tooling %

‘z v " b v v ~' ) a 1
uwALADIY o L Tufufiramgnfesiiuandiein  sEwitenaumingos
'. [} ] J a 1
RAUTFWNINUNUE M UAERAUNUGNUUAI¥OINAN (crystal) ¥ON sensor M) tooling
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factor Ao

Tooling = AWM YOIRAUNAIUMISUAUIN  * 100

‘A'o '
AU VOIRAUNAIUWUY  sensor

MIMWIUYOIAATUINUUUAUG I (substrate) WAL ITULTOT (sensor) WAD
WIIMNUAT tooling factor IR 100 % AMIINPNFDNYONAT tooling factor
£M11AIINNITNAADN TABIIN monitor substrate 1INAIUMINUAUGIU(substrate)
uﬁaﬁwnﬂsihﬁﬂﬁaﬂuuuﬂvGQQéuﬁugﬂuu monitor substrate  4ariIu1USoULNBY
NUAIUMINTLAANLY  CRTM RIRIINDAHONY9Y  tooling factor WM IAIINGATHO
z
Tuu

Tooling = AMINTAITIUULAUFIY  * 100

ANUAAIUY CRTM
4. thkl, thk2

V" gl AAI‘ y
WL ART AL L TUNIS AR A I YOI RANTFRNNS LR IunIS ALY
v
AuAIIMIYeRaY AS 0L R Redevarimiin 1Ty Koa.

5. time limit

v 1 E
MIAIAIWISIN L ADS Lﬁ@%iﬁun1sﬂ1uquﬂ11nﬂu1maqﬂéu TRUNISTAIAN
v
1A dded lune e uazun
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wnyd - &1SamsAnuTegnaiicnssumansioin @ 3dinssniua Inaes
AT SuAIARS QmasmsnhmSnmé'u‘luﬂmsﬁﬂm 2533 uast%ﬂnmda‘lwé'ngm
JAnsSuAdRs ISR A19138n5SUIN andfanssuAdRs Qmamﬁmm%wmé’u
1ueilnnsAny 2534



	รายการอ้างอิง
	ภาคผนวก
	ประวัติผู้เขียน

