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Tipologia di Esercizi

E’ richiesta, ai fini della prova di Informatica Industriale, lo sviluppo in linguaggio C di esempi di applicativi che permettono lo scambio dati tra la scheda Master DP Applicom, installata sul PC presente in laboratorio, e gli Slave Profibus DP SAIA RIO 16I e 16Q (di indirizzi Profibus DP 20 e 30, rispettivamente).

Gli esercizi di comunicazione che possono essere sviluppati possono riguardare:

· L’uso di funzioni Wait Mode di lettura: ReadPackIBit, ReadPackIByte, ReadPackQBit, ReadPackQByte

· L’uso di funzioni Wait Mode di scrittura: WritePackQBit, WritePackQByte

· L’uso di funzioni Data Base: SetPackIBit, SetPackIByte, GetPackIBit, GetPackIByte

1 Requisiti Software

Per lo sviluppo dei programmi di comunicazione Applicom è richiesto l’uso dell’ambiente Microsoft Visual C++, disponibile anche al centro di calcolo della Facoltà di Ingegneria. Si sconsiglia di usare l’ambiente BorlandC++, in quanto dà molti problemi con le dll Applicom.

2 Linee Guida per sviluppare gli esercizi in ambiente Visual

Le seguenti linee guida si riferiscono all’ambiente Microsoft Visual Studio 5.0. In tale ambiente, al fine di creare un progetto eseguibile su Applicom, bisogna seguire le seguenti indicazioni:

1. Creare un nuovo Workspace (File->New->Workspaces)

2. Aggiungere un Progetto dentro il Workspace (ciccare con il pulsante destro del mouse sul nome del workspace e scegliere Add New Project to Workspace). La tipologia di progetto deve essere Win32 Console Application
3. Aggiungere i seguenti files dentro al progetto così creato:

a. Applicom.lib

b. Applicom.h

c. Applicom.dll

4. Aggiungere il nuovo file in C (NON in C++) che conterrà il vostro programma, dentro il progetto prima creato

5. I files Applicom prima citati devono essere copiati dentro la directory del workspace. Il file di esempio accluso contiene tali files.

Descrizioni delle Funzioni Applicom da utilizzare negli esercizi

Verranno descritte nel seguito le funzioni Applicom che potrebbero essere utilizzate negli esercizi.

2.1 ReadPackQBIT

prototype in C:

void readpackqbit(short *, short *, short *, long *, short *, short *)

Syntax in C:

readpackqbit(&nchan,&neq,&nb,&adr,tabl,&status) 

Parameter

Type

nchan
16-bit integer, Channel number (0-31).


neq
16-bit integer, Equipment number (0-255).

nb
16-bit integer, number of bits to be read (1-2048).


(the maximum number depends on the protocol and target device).

adr
32-bit integer, address of the first bit to be read in the device.

tabl
16-bit integer table receiving read data.

status
16-bit integer, interchange status.

Description :

This applicom® standard function can be used to read output bits in a equipment in packed format. The different values are stored in the integer table called 'tabl'. A table item therefore contains a 16-bit chain maximum.  The bits which are not read in the last word that receives the data are in an undetermined state.

The applicom® "transwordbit" function allows you to unpack bit chains.

example in Microsoft C language

Reading of output bits 0 to 33 in equipment number 6, from the applicom® interface channel number 1.

#include inimsc.h"
/* Prototype declaration file
*/

short i;
/* For loop counter
*/

short nchan = 1;
/* Channel number
*/

short neq = 6;
/* Equipment number
*/

short nb = 34;
/* Number of variables
*/

short status;
/* Status
*/

long  adr = 0;
/* First variable address
*/

short tabl[3];
/* Table receiving the data
*/

short tablbit[34];
/* Table containing the unpacked values
*/

main()

{

  /* Initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      readpackqbit(&nchan, &neq, &nb, &adr, tabl, &status);

      if (!status)

      {

        transwordbit(&nb, tabl, tablbit, &status);

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

          printf(" %hd",tablbit[i]);

      }

      else

        printf(" problem on equipment no. %hd \n",neq);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before exitting */

  exit(0);

}

ReadPackQBYTE

prototype in C:

void readpackqbyte(short *, short *, short *, long *, char *, short *)

Syntax in C:

readpackqbyte(&nchan,&neq,&nb,&adr,tabl,&status) 

Parameter

Type

nchan
16-bit integer, Channel number (0-31).

neq
16-bit integer, Equipment number (0-255).

nb
16-bit integer, Number of bytes to be read (1-256).


(the maximum number depends on the protocol and target device).

adr
32-bit integer, Address of the first byte to be read in the device.

tabl
Byte table receiving read data.

status
16-bit integer, interchange status.

Description:

This applicom® standard function can be used to read output bytes in a device. The different values are stored in the byte table called 'tabl'.

example in Microsoft C language

Reading of output bytes 0 to 33 in equipment number 6, from the applicom® interface channel number 1.

#include inimsc.h"
/* Prototype declaration file
*/

short i;
/* For loop counter
*/

short nchan = 1;
/* Channel number
*/

short neq = 6;
/* Equipment number
*/

short nb = 34;
/* Number of variables
*/

short status;
/* Interchange status
*/

long adr = 0;
/* First variable address
*/

char tabl[34];
/* Table receiving the data
*/

main()

{

  /* Initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      readpackqbyte(&nchan, &neq, &nb, &adr, tabl, &status);

      if (!status)

      {

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

          printf(" %d", tabl[i]);

      }

      else

        printf(" problem on equipment no. %hd \n",neq);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before exitting */

  exit(0);

}

2.2 ReadPackIBIT

prototype in C:

void readpackibit(short *, short *, short *, long *, short *, short *)

Syntax in C:

readpackibit(&nchan,&neq,&nb,&adr,tabl,&status) 

Parameter

Type

nchan


16-bit integer, Channel number (0-31).


neq


16-bit integer, Equipment number (0-255).

nb


16-bit integer, number of bits to be read (1-2048).




(the maximum number depends on the protocol and target device).

adr


32-bit integer, address of the first bit to be read in the device.

tabl


16-bit integer table receiving read data

status


16-bit integer, interchange status.

Description:

This applicom® standard function can be used to read input bits in a equipment in packed format. The different values are stored in the integer table called 'tabl'. A table item therefore contains a 16-bit chain maximum.  The bits which are not read in the last word that receives the data are in an undetermined state.

The applicom® "transwordbit" function allows you to unpack bit chains.

example in Microsoft C language

Reading of bits 0 to 33 of equipment number 6, from the applicom® interface channel number 1.

#include inimsc.h"
/* Prototype declaration file
*/

short i;
/* For loop counter
*/

short nchan = 1;
/* Channel number
*/

short neq = 6;
/* Equipment number
*/

short nb = 34;
/* Number of variables
*/

short status;
/* Status
*/

long  adr = 0;
/* First variable address
*/

short tabl[3];
/* Table receiving the data
*/

short tablbit[34];
/* Table containing the unpacked values
*/

main()

{

  /* Initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      readpackibit(&nchan, &neq, &nb, &adr, tabl, &status);

      if (!status)

      {

        transwordbit(&nb, tabl, tablbit, &status);

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

          printf(" %hd",tablbit[i]);

      }

      else

        printf(" problem on equipment no. %hd \n",neq);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before exitting */

  exit(0);

}

ReadPackIBYTE

prototype in C:

void readpackibyte(short *, short *, short *, long *, char *, short *)

Syntax in C:

readpackibyte(&nchan,&neq,&nb,&adr,tabl,&status) 

Parameter

Type

nchan


16-bit integer, Channel number (0-31).

neq


16-bit integer, Equipment number (0-255).

nb


16-bit integer, Number of bytes to be read (1-256).




(the maximum number depends on the protocol and target device).

adr


32-bit integer, Address of the first byte to be read in the device.

tabl


Byte table receiving read data.

status


16-bit integer, interchange status.

Description:

This applicom® standard function can be used to read input bytes in a device. The different values are stored in the byte table called 'tabl'.

example in Microsoft C language

Reading of packed input bytes 0 to 33 in equipment number 6, from the applicom® interface channel number 1.

#include inimsc.h"
/* Prototype declaration file
*/

short i;
/* For loop counter
*/

short nchan = 1;
/* Channel number
*/

short neq = 6;
/* Equipment number
*/

short nb = 34;
/* Number of variables
*/

short status;
/* Interchange status
*/

long adr = 0;
/* First variable address
*/

char tabl[34];
/* Table receiving the data
*/

main()

{

  /* Initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      readpackibyte(&nchan, &neq, &nb, &adr, tabl, &status);

      if (!status)

      {

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

          printf(" %d", tabl[i]);

      }

      else

        printf(" problem on equipment no. %hd \n",neq);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before exitting */

  exit(0);

}

WritePackIBit

prototype in C:

void writepackqbit(short *, short *, short *, long *, short *, short *)

Syntax in C:

writepackqbit(&nchan,&neq,&nb,&adr,tabl,&status) 

Parameter
Type

nchan
16-bit integer, Channel number (0-31).

neq
16-bit integer, Equipment number (0-255).

nb
16-bit integer, Number of bits to be written  (1-2048).


(the maximum number depends on the protocol and target device).

adr
32-bit integer, Address of the first bit to be written.

tabl
16-bit integer table containing the data.

status
16-bit integer, interchange status.

Description:

This applicom® standard function can be used to write output bits in a device. The different values are stored in the integer table called 'tabl' in "packed" mode (16 bits per integer).

example in Microsoft C language

Setting to 1 of output bits 20 à 30 of equipment number 4, from the applicom® Interface channel number 2.

#include "inimsc.h"
/* Prototype declaration file
*/

short i;
/* for loop counter
*/

short nchan = 2;
/* Channel number
*/

short neq = 4;
/* Equipment number
*/

short nb 11;
/* Number of bits
*/

short status;
/* Interchange status
*/

long  adr = 20;
/* First bit address
*/

short tabl[1];
/* Table containing the data
*/

main()

{

  /* Initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      tabl[0] = 0x07FF;

      writepackqbit(&nchan, &neq, &nb, &adr, tabl, &status);

      if (status)

        printf(" problem on equipment no. %hd \n",neq);

    } while(status == 0);

  }

  /* execute function "exitbus" before quitting */

  exit(0);

}

WritePackQByte

prototype in C:

void writepackqbyte(short *, short *, short *, long *, char *, short *)

Syntax in C:

writepackqbyte(&nchan,&neq,&nb,&adr,tabl,&status) 

Parameter


Type

nchan
16-bit integer, Channel number (0-31).

neq
16-bit integer, Equipment number (0-255).

nb
16-bit integer, Number of bytes to be written (1-256).


(the maximum number depends on the protocol and target device).

adr
32-bit integer, address of the first byte to be written in the device.

tabl
Byte table containing the data to be written.

status
16-bit integer, interchange status.

Description:

This applicom® standard function can be used to write output bytes in a device. The different values are stored in the byte table called 'tabl'. 

example in Microsoft C language

Writing of output bytes 10 to 11 of equipment number 4, from the applicom® interface channel number 2. Values are positioned at 255.

#include "inimsc.h"
/* Prototype declaration file
*/

short nchan;
/* Channel number
*/

short neq;
/* Equipment number
*/

short nb;
/* Number of bytes
*/

short status;
/* Interchange status
*/

long adr;
/* First byte address
*/

char tabl[2];
/* Table containing the data
*/

main()

{

  /* Initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      nchan=2; neq=4; nb=2; adr=10;

      tabl[0] = 255; tabl[1] = 255;

      writepackqbyte(&nchan, &neq, &nb, &adr, tabl, &status);

      if (status)

        printf(" problem on equipment no. %hd \n",neq);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before quitting */

  exit(0);

}

2.3 GetPackBIT

prototype in C:

void getpackbit(short *, short *, short *, short *, short *)

Syntax in C:

getpackbit(&ncard,&nb,&adr,tabl,&status) 

Parameter
Type

ncard
16-bit integer, Board number (1-8).

nb
16-bit integer, Number of bits to be read (1-2048).

adr 
16-bit integer, Address of the first bit to be read (0-32767).

tabl 
16-bit integer table receiving the data.

status
16-bit integer.

Description:

This applicom® standard function can be used to read bits in the applicom® interface data base in packed format. The different values are stored in the integer table called 'tabl'. An item of this table therefore contains a 16-bit chain maximum. The bits not read in the last word which receives the data are in an undetermined state.

The applicom® "transwordbit" function allows you to unpack the bit chains.

example in Microsoft C language

Reading of bits 0 to 7 in the data base of the applicom® board number 1.

#include "inimsc.h"
/* Prototype declaration file
*/

short i;
/* for loop counter
*/

short ncard = 1;
/* Board number
*/

short nb = 8;
/* Number of bits
*/

short status;
/* Status
*/

short adr = 0;
/* First bit address
*/

short tabl[1];
/* Table receiving the data
*/

short tablbit[8];
/* Table containing unpacked values
*/

main()

{

  /* initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      getpackbit(&ncard, &nb, &adr, tabl, &status);

      if (!status)

      {

        transwordbit(&nb, tabl, tablbit, &status);

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

          printf(" %hd",tablbit[i]);

      }

      else

        printf(" problem !! status = %hd \n",status);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before quitting */

  exit(0);

}

GetPackBYTE

prototype in C:

void getpackbyte(short *, short *, short *, char *, short *)

Syntax in C:

getpackbyte(&ncard,&nb,&adr,tabl,&status) 

Parameter
Type

ncard
16-bit integer, Board number (1-8).

nb
16-bit integer, Number of bytes to be read (1-256).

adr 

16-bit integer, Address of the first byte to be read (0-13 999).

tabl 

Byte table receiving the data.

status
16-bit integer.

Description:

This applicom® standard function can be used to read bytes in the applicom® interface data base. The different values are returned by the function into the byte table called 'tabl'.

Notes:

The byte area is common to the word area with an offset of 25 000 on word addressing (see DATA-BASE section in "Functionality" manual).

Word address
Byte address

Most signif. byte
Least signif. byte

24 999



25 000
1
0

25 001
3
2

.
.
.

.
.
.

31 998
13 997
13 996

31 999
13 999
13 998

example in Microsoft C language

Reading of bytes 0 to 7 in the data base of the applicom® board number 1.

#include "inimsc.h"
/* Prototype declaration file
*/

short i;
/* for loop counter
*/

short ncard = 1;
/* Board number
*/

short nb = 8;
/* Number of bytes
*/

short status;
/* Status
*/

short adr = 0;
/* First byte address
*/

char tablbyte[8];
/* Table receiving the data
*/

main()

{

  /* initialize the communication with the applicom® product with "initbus" */

  {

    do

    {

      getpackbyte(&ncard, &nb, &adr, tablbyte, &status);

      if (!status)

      {

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

          printf(" %X",tablbyte[i]);

      }

      else

        printf(" problem !! status = %hd \n", status);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before quitting */

  exit(0);

}

SetPackBIT

prototype in C:

void setpackbit(short *, short *, short *, short *, short *)

Syntax in C:

setpackbit(&ncard,&nb,&adr,tabl,&status) 

Parameter
Type

ncard
16-bit integer, Board number (1-8).

nb
16-bit integer, Number of bits to be written (1-2048).

adr
16-bit integer, Address of the first bit to be written (0-32767).

tabl
16-bit integer table receiving the bits to be written.

status
16-bit integer.

Description:

This applicom® standard function can be used to write bits in the applicom® interface data base in packed format. The different values are stored in the integer table called 'tabl'. An item of this table therefore contains a 16-bit chain maximum.

The applicom® "transbitword" function allows you to group bit chains.

Notes:

The bit area beyond 31999 has specific assignments, see "DATA-BASE" section in "Functionality" manual.

example in Microsoft C language

Setting to 1 of bits 0 to 7 in the data base of the applicom® board number 1.

#include "inimsc.h"
/* Prototype declaration file
*/

short ncard = 1;
/* Board number
*/

short nb = 8;
/* Number of bits
*/

short status;
/* Status
*/

short adr = 0;
/* First bit address
*/

short tabl[1];
/* Table receiving the data
*/

main()

{

  /* initialize the communication with the applicom® product with "initbus" */

  {

    tabl[0] = 0x00FF;

    do

    {

      setpackbit(&ncard, &nb, &adr, tabl, &status);

      if (!status)

        printf(" Writing OK \n ");

      else

        printf(" problem !! status = %hd \n",status);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before quitting */

  exit(0);

}

SetPackBYTE

prototype in C:

void setpackbyte(short *, short *, short *, char *, short *)

Syntax in C:

setpackbyte(&ncard,&nb,&adr,tabl,&status) 

Parameter
Type

ncard
16-bit integer, Board number (1-8).

nb
16-bit integer, Number of bytes to be written (1-256).

adr
16-bit integer, Address of the first byte to be written (0-13 999).

tabl
Byte table receiving the data to be written.

status
16-bit integer.

Description:

This applicom® standard function can be used to write bytes in the applicom® interface data base. The different values are stored in the byte table called 'tabl'.

Notes:

The byte area is common to the word area with an offset of 25 000 on word addressing (see DATA-BASE section in 'Functionality" manual).

Word address
Adresse Octet

Most signif. byte
Least signif. byte

24 999



25 000
1
0

25 001
3
2

.
.
.

.
.
.

31 998
13 997
13 996

31 999
13 999
13 998

example in Microsoft C language

Setting to 1 of bytes 0 to 7 in the data base of the applicom® board number 1.

#include "inimsc.h"
/* Prototype declaration file
*/

short i;
/* for loop counter
*/

short ncard = 1;
/* Board number
*/

short nb = 8;
/* Number of bytes
*/

short status;
/* Status
*/

short adr = 0;
/* First byte address
*/

char tabl[8];
/* Table receiving the data
*/

main()

{

  /* initialize the communication with the applicom® product with "initbus" */

  {

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

      tabl[i] = 1;

    do

    {

      setpackbyte(&ncard, &nb, &adr, tabl, &status);

      if (!status)

        printf(" Writing OK \n ");

      else

        printf(" problem !! status = %hd \n",status);

    }

    while(status == 0);

  }

  /* execute function "exitbus" before quitting */

  exit(0);

}

2.4 TRASWORDBIT

prototype in C:

void transwordbit(short*, short*, short *, short *)

prototype in MS pascal:

Syntax in C:

transwordbit(&nb, tabls, tabld, &status)

Parameter
Type

nb

16-bit integer, Number of bits to be unpacked

tabls

16-bit integer table containing the integers to be unpacked.

tabld

16-bit integer table receiving the result (0 or 1).

status

Integer

Description:

This applicom® function allows you to unpack the integer bits in a table. An integer from table "tabls" is unpacked into 16 bits in the table called "tabld".

example in Microsoft C language

Unpack the 16 bits contained in the val integer.

#include "inimsc.h"
/* Prototype declaration file
*/

short i;
/* For loop counter
*/

short nb;
/* Number of bits to be unpacked
*/

short tabls[1];
/* Table containing the data
*/

short tabld[16];
/* Table receiving the result (0 or 1)
*/

short status;
/* Status
*/

short val; 
/* Value to be unpacked
*/

main()

{

  /* initialize the communication with the applicom® product with "initbus" */

  {

    nb =16;

    tabls[0] = val;

    transwordbit(&nb, tabls, tabld, &status);

    if (status == 0)

    {

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

        printf( "state of bit %hd = %hd \n ", i, tabld[i]);

    }

    else

      printf("Problem !! status = %hd \n",status);

  }

  /* execute function "exitbus" before quitting */

  exit(0);

}
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