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/*

Test program for sending measured values from the
Raspberry PI over Modbus TCP to the web server

Sending is done with HTTP POST

Josef Bernhardt 13.2.2021

Hardware Raspberry PI 4

Codeblocks fuer Raspbian

Example Message

POST /heizung/sglabfrage.php HTTP/1.0

Host: www.bernhardt.de

Connection: close

Content-Type: application/x-www-form-urlencoded;charset=UTF-8;

Content-Length: 44

aktion=write&file=inputs.csv&inhalt=23.00;1;0;1;0;1;0;1;1

*/

#include <stdio.h> /* printf, sprintf */
#include <stdlib.h> /* exit */

#include <unistd.h> /* read, write, close */
#include <string.h> /* memcpy, memset */

#include <sys/socket.h> /* socket, connect */
#include <netinet/in.h> /* struct sockaddr in, struct sockaddr */
#include <netdb.h> /* struct hostent, gethostbyname */

#define FC1 1
#define FC2 2

void error(const char *msg) { perror(msg); /*exit(0);}*/ }

// String for Result from Modbus Call FCO1

Char Strresult[16]={VOV,l;V,lOV,l;V,lOV,l;V,lOV,l;V,‘OV,‘,.V,‘OV,‘;V,‘OV,‘;V,‘OV,O};

// Post Message to HTTP Server

char *msg post = "POST /modbus/sqglabfrage.php HTTP/1.0\r\n";

char *msg host = "Host: www.bernhardt.de\r\n";

char *msg conn = "Connection: close\r\n";

char *msg cont = "Content-Type: application/x-www-form-urlencoded;charset=UTF-8;\r\n";
char *msg conl = "Content-Length: %d\r\n\r\n";

char *msg_acti fcl = "aktion=write&file=outputs.csvéinhalt=%.2f;";

char *msg_acti fc2 = "aktion=write&file=inputs.csvé&inhalt=%.2f;";

// mit Content length
char msg conl r[128]={0};
// mit Zahlenwert

char msg acti r[128]={0};

char msg send[512]={0};

//char message[1024];
char response[l024];

// Data from Modbus
char usr response[128]={0};

// build Poststring with Modbus Data and float Value
void build post string fcl(float value, char *str)

{

// Clear Post message memory

memset (&msg_send,0,512) ;

// Insert float Value
sprintf(msg acti r,msg acti fcl,value);

// Calculate and insert the length of the action string
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sprintf (msg conl r,"Content-Length: %d\r\n\r\n",strlen(msg acti fcl)+15);
// Build Post String

strcat (msg _send,msg post);

strcat (msg _send,msg _host);

strcat (msg_send,msg_conn) ;

strcat (msg_send,msg _cont);

strcat (msg send,msg conl r);

strcat (msg send,msg_acti r);

strcat (msg send,str);

}

// build Poststring with Modbus Data and float Value
void build post string fc2(float value, char *str)
{

// Clear Post message memory

memset (&msg_send,0,512) ;

// Insert float Value

sprintf (msg_acti r,msg acti fc2,value);

// Calculate and insert the length of the action string

sprintf (msg conl r,"Content-Length: %d\r\n\r\n",strlen(msg acti fc2)+15);
// Build Post String

strcat (msg _send,msg post);

strcat (msg _send,msg _host);

strcat (msg_send,msg_conn) ;

strcat (msg _send,msg _cont);

strcat (msg send,msg conl r);

strcat (msg send,msg_acti r);

strcat (msg send,str);

// Send Post Message to Server
void sendpostmsg ()

{

80;
"www.bernhardt.de";

int portno
char *host

struct hostent *server;
struct sockaddr in serv_addr;
int sockfd, bytes, sent, received, total;

/* create the socket */
sockfd = socket (AF INET, SOCK STREAM, 0);
if (sockfd < 0) error ("ERROR opening socket");

/* lookup the ip address */
server = gethostbyname (host) ;
if (server == NULL) error ("ERROR, no such host");

/* £ill in the structure */

memset (&serv_addr,0,sizeof (serv_addr));

serv_addr.sin family = AF INET;

serv_addr.sin port = htons(portno);

memcpy (&serv_addr.sin addr.s_ addr,server->h addr,server->h length);

/* connect the socket */
if (connect(sockfd, (struct sockaddr *)é&serv addr,sizeof(serv _addr)) < 0)
error ("ERROR connecting") ;
/* send the request */
total = strlen(msg send);
sent = 0;

bytes = write(sockfd,msg sendt+sent,total-sent);
/*
do |
bytes = write(sockfd,msg send+sent, total-sent);
if (bytes < 0)
error ("ERROR writing message to socket");
if (bytes == 0)
break;
sent+=bytes;



147 } while (sent < total);

148 */

149 sleep (0.020);

150

151 /* receive the response */

152 memset (response, 0 ,sizeof (response)) ;

153 total = sizeof (response)-1;

154 received = 0;

155

156 // Read Answer from HTTP Webserver

157 bytes = read(sockfd,response,total);

158 /*

159 do {

160 bytes = read(sockfd, responsetreceived, total-received);
161 if (bytes < 0)

162 error ("ERROR reading response from socket");
163 if (bytes == 0)

164 break;

165 received+=bytes;

166 } while (received < total);

167

168 if (received == total)

169 error ("ERROR storing complete response from socket");
170 */

171

172 /* close the socket */

173 close(sockfd) ;

174 }

175

176

177 // Read Data from raspberry PI PLC
178 void sendtcpip modbusFC1 ()

179 {

180

181 unsigned char obuf[128];

182 unsigned char ibuf[128];

183

184 unsigned short reg no = 0;

185 unsigned short num regs = §;

186 unsigned short unit = 1;

187 unsigned short transid = 1;

188 unsigned short slaveadr =1;

189

190 int portno = 502;

191

192 // test with second Raspberry PI

193 // char *host = "192.168.178.89";

194 // local adress

195 char *host = "127.0.0.1";

196

197 struct hostent *server;

198 struct sockaddr in serv_addr;

199 int sockfd, bytes, sent, received, total,i;

200

201 unsigned char mask = 0x01;

202 unsigned char result = 0x09;

203

204 obuf[0] = (unsigned char)transid >>8;

205 obuf[l] = (unsigned char)transid;

206 obuf[2] = 0;

207 obuf[3] = 0;

208 obuf[4] = 0;

209 obuf[5] = 6; // Message Length Low (6 bytes to follow)
210 obuf[6] = slaveadr; // SlaveAdress

211 obuf[7] = FC1; // Function

212 obuf[8] = reg no >> §; // Starting Address High
213 obuf[9] = reg no & Oxff; // Starting Address Low
214 obuf[10] = num regs >> §; // Quantity of Coils High
215 obuf[11] = num regs & Oxff; // Quantity of Coils Low
216

217 /* create the socket */

218 sockfd = socket (AF INET, SOCK STREAM, 0);

219 if (sockfd < 0) erEor("ERROR opening socket");
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/*

*/

/*

*/

/* lookup the ip address */
server = gethostbyname (host) ;
if (server NULL) error ("ERROR,

no such host");

/* fill in the structure */

memset (&serv_addr,0,sizeof (serv_addr));
serv_addr.sin family = AF INET;
serv_addr.sin port = htons(portno);

memcpy(&serv_gddr.sin_addr.s_addr,server—>h_addr,server—>h_length);

/* connect the socket */

if (connect(sockfd, (struct sockaddr *)é&serv addr,sizeof(serv _addr)) < 0)

error ("ERROR connecting") ;
/* send the request */
total = 12;

bytes = write(sockfd,obuf,total);

if (bytes < 0) error("ERROR writing message to socket");

printf ("TCP-Send..\r\n");
for (i=0;i<bytes;i++)
{

printf (" %02x ",obuf[i]);
}
printf ("\r\n");

sleep (0.05) ;

bytes = read(sockfd,ibuf,128);
//printf ("Bytes: %d\r\n",bytes);
//printf ("TCP-Received..\r\n") ;

for (i=0;i<bytes;i++)

{

//printf (" %$02x ",ibuf[i]);
}
if ( ibuf[result] & mask ) printf("1;"); else printf ("0;") ;mask
if ( ibuf[result] & mask ) printf("1;"); else printf("0;") ;mask =
if ( ibuf[result] & mask ) printf("1;"); else printf("0;") ;mask =
if ( ibuf[result] & mask ) printf("1;"); else printf("0;") ;mask =
if ( ibuf[result] & mask ) printf("1;"); else printf("0;") ;mask =
if ( ibuf[result] & mask ) printf("1;"); else printf("0;") ;mask =
if ( ibuf[result] & mask ) printf("1;"); else printf("0;") ;mask =
if ( ibuf[result] & mask ) printf("1"); else printf("0");
if ( ibuf[result] & mask ) strresult[0] = '1'; else strresult[0]
= mask << 1;
if ( ibuf[result] & mask ) strresult[2] = '1'; else strresult[?]
= mask << 1;
if ( ibuf[result] & mask ) strresult[4] = '1'; else strresult[4]
= mask << 1;
if ( ibuf[result] & mask ) strresult[6] = '1'; else strresult[6]
= mask << 1;
if ( ibuf[result] & mask ) strresult[8] = '1'; else strresult[8]
= mask << 1;
if ( ibuf[result] & mask ) strresult[l0] = '"1'; else strresult[10]
mask = mask << 1;
if ( ibuf[result] & mask ) strresult[l2] = '"1'; else strresult[l12]
mask = mask << 1;
if ( ibuf[result] & mask ) strresult[l4] = '1'; else strresult[14]

Q

//printf ("$s\r\n",strresult) ;
/* close the socket */

close(sockfd) ;

// Read Data from raspberry PI PLC Input Pins %IX0.0 to $IX0.7
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286 void sendtcpip modbusFC2 ()

287 {

288

289 unsigned char obuf[128];

290 unsigned char ibuf[128];

291

292 unsigned short reg no = 0;

293 unsigned short num regs = §;

294 unsigned short unit = 1;

295 unsigned short transid = 1;

296 unsigned short slaveadr =1;

297

298 int portno = 502;

299

300 // test with second Raspberry PI

301 // char *host = "192.168.178.89";

302 // local adress

303 char *host = "127.0.0.1";

304

305 struct hostent *server;

306 struct sockaddr in serv_addr;

307 int sockfd, bytes, sent, received, total,i;

308

309 unsigned char mask = 0x01;

310 unsigned char result = 0x09;

311

312 obuf[0] = (unsigned char)transid >>8;

313 obuf[l] = (unsigned char)transid;

314 obuf[2] = 0;

315 obuf[3] = 0;

316 obuf[4] = 0;

317 obuf[5] = 6; // Message Length Low (6 bytes to follow)
318 obuf[6] = slaveadr; // SlaveAdress

319 obuf[7] = FC2; // Function

320 obuf[8] = reg no >> §; // Starting Address High
321 obuf[9] = reg no & Oxff; // Starting Address Low
322 obuf[10] = num regs >> §; // Quantity of Coils High
323 obuf[11] = num regs & Oxff; // Quantity of Coils Low
324

325 /* create the socket */

326 sockfd = socket (AF INET, SOCK STREAM, 0);

327 if (sockfd < 0) error ("ERROR opening socket'");

328

329 /* lookup the ip address */

330 server = gethostbyname (host) ;

331 if (server == NULL) error ("ERROR, no such host");

332

333 /* £ill in the structure */

334 memset (&serv_addr,0,sizeof (serv_addr));

335 serv_addr.sin family = AF INET;

336 serv_addr.sin port = htons(portno);

337 memcpy (&serv_addr.sin addr.s_ addr,server->h addr,server->h length);
338

339 /* connect the socket */

340 if (connect(sockfd, (struct sockaddr *)é&serv addr,sizeof (serv_addr)) < 0)
341 error ("ERROR connecting") ;

342 /* send the request */

343 total = 12;

344

345 bytes = write(sockfd,obuf,total);

346 if (bytes < 0) error("ERROR writing message to socket");
347

348 /*

349 printf ("TCP-Send..\r\n");

350 for (i=0;i<bytes;i++)

351 {

352 printf (" %02x ",obuf[i]);

353 }

354 printf ("\r\n");

355 */

356 sleep (0.05) ;

357

358 bytes = read(sockfd,ibuf,128);
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/*

*/

}

// function to replace ,

//printf ("Bytes:

d\r\n",bytes) ;

//printf ("TCP-Received..\r\n") ;

for (i=0;i<bytes;i++)

//printf (" %$02x ",ibuf[i]);

{

}

if ( ibuf[result]
if ( ibuf[result]
if ( ibuf[result]
if ( ibuf[result]
if ( ibuf[result]
if ( ibuf[result]
if ( ibuf[result]
if ( ibuf[result]

if ( ibuf[result]
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= mask << 1;
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= mask << 1;
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mask = mask << 1;
if ( ibuf[result]
mask = mask << 1;
if ( ibuf[result]
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//printf ("$s\r\n",strresult) ;
/* close the socket */

close(sockfd) ;

int replacechar(char *str,
char *ix = str;

int n =
while((ix =

}

0;

strchr(ix,
*ix++ = rep;

n++;

return n;

// main function
int main(int argc,char *argvl[])

{

with

orig))

or others
char orig,

char rep)

= NULL) {

{

else
else
else
else
else
else
else

lll;

lll;

lll;

lll;

lll;

lll;

lll;

lll;

else

else

else

else

else

strresult[0]
strresult[2?]
strresult[4]
strresult[6]

strresult[8]

else strresult[10]

else strresult[l2?]

else strresult[l4]

printf("Testsoftware to Read Modbus Data %0X0.0 to QXO0.7\r\n");
printf("from Raspberry PI openplcproject PLC\r\n");
printf("\r\n");
printf("Send Data to HTTP Server www.bernhardt.de \r\n");

printf("to php Server directory /modbus/sglabfrage.php \r\n");
printf("\r\n");

float x1
float x2

Or
0

r

0.
5.

while (1)

{

// Teststring when no Modbus Data available
// build post string("1.34;1;0;1;0;1;0;1;0");

x1=x1+4+0.1;
x2=x2+0.1;
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}

if (x1 > 4.9) x1
if (x2 > 9.9) x2

0;
5;

// Read Data from Modbus

sendtcpip modbusFC1() ;

// Generate Poststring

build post string fcl(xl,strresult);

// Send Data to Webservers PHP Software
sendpostmsg () ;

// printf (msg send);printf ("\r\n");

printf (strresult) ;printf (" "),
// Wait
sleep(0.5);

// Read Data from Modbus
sendtcpip modbusFC2 () ;
// Generate Poststring
build post string fc2(x2,strresult);
// Send Data to Webservers PHP Software
sendpostmsg () ;
// printf (msg_send);

sleep(0.5);
// Answer from Webserver
// printf (response);

// Reasponse from Modbus
printf (strresult);

// Send Post Message to Terminal Windows
// printf (msg_send);
printf ("\r\n");

return 0;



