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1.0  Overview

The Versatile Instrumentation Acquisition Server (VIAQS) is a system for controlling and communicating with Bergoz Instrumentation beam instrumentation devices.  This manual provides a detailed reference for VIAQS users.

To find user-level information or installation instructions, please consult the VIAQS user manual.
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Figure 1:  Process architecture of the VIAQS system
Architecture

The block-level process structure of the Versatile Instrumentation Software Architecture (VISA) is shown in Figure 1. The drivers and Core Services Process cooperate to provide and refresh the list of parameters that is published in a shared memory segment.  The c routines in the VIAQS Library provides a public interface to the parameter list by attaching to the shared memory segment.  The VIAQS Library can be used to write server processes that allow standard and custom clients to attach to and access the parameter list.

Configuration File

The configuration of the parameter list is determined at startup by the information contained in the VIAQS configuration file.  The configuration file is a text file that contains definition blocks for each parameter describing its properties.  In order to add or remove parameters or modify intrinsic parameter properties, the configuration file must be modified and the VIAQS system restarted by running the startviaqs startup program.  The startviaqs program takes the configuration file as a command-line argument, so different VIAQS configuration may be saved and restored easily.

Parameters

Raw data coming from the beam-line instrumentation (and control data to be written to the instrumentation) are abstracted and encapsulated using the “parameter object” concept.  A parameter is a data structure that describes the character and history of a data source.  Each parameter has, in addition to its “value” history, a set of properties that specify the character and state of the parameter.  For example, a parameter may be AUTOMATIC.  In which case it will be considered for processing each time the low-level device drivers signal that new data is available.  The parameter “history” is just a list of the last “n” values of the raw data source encapsulated by this parameter object. 

Core Services Process

The Core Services Process (CSP) updates the parameters based on signals from the hardware drivers or periodically based on a user-specified time interval (depending on the type of parameter).  The VIAQS CSP may be extended by adding external functions to process a parameter.  External functions are user-provided data processing algorithms, usually written in c, and called automatically by the CSP.

VIAQS Library

The routines in the VIAQS Library provide a public interface for the parameter list.  A programmer may use the VIAQS Library to write software that accesses and modifies the values and properties of a parameter.

2.0  Configuration File

When the startviaqs command is executed, the Core Services Process start-up sequence reads the configuration file and creates the parameter list according to the PARAMETER specifications.  The configuration file also provides the information necessary to configure and control VIAQS devices and process frequency.  The configuration file is a list of three types of control blocks:  CONTROL, DEVICE, and PARAMETER.

The configuration file should start with exactly one CONTROL block followed by zero or more DEVICE blocks, followed by zero or more PARAMETER blocks.  The CONTROL block specifies the maximum sleep time between parameter list processing.  DEVICE blocks are required to specify and control the link between the data acquisition hardware and the Core Services Process.  One PARAMETER specification block should be created for each parameter that the VIAQS will manage.  The VIAQS startup process will allocate a parameter buffer for each PARAMETER specified in the configuration file.  A sample configuration file is shown below. (Indentations are not meaningful.  characters following “#” are comments.

# A simple VIAQS configuration file

# to setup three parameters for a BPM device

CONTROL


VERSION  1.0




DEBUG  TRUE




TIMING  TRUE




MAX_WAIT   100000

#Max wait time in microseconds

END CONTROL

DEVICE


DEV_NAME        
COMEDI




PATH_NAME
/dev/comedi0


COMEDI_FLAGS
0x020   

#TRIG_WAKE_EOS


COMEDI_START_SRC 
0x002  

#TRIG_NOW


COMEDI_START_ARG
0


COMEDI_SCAN_BEGIN_SRC  
0x010       #TRIG_TIMER


COMEDI_SCAN_BEGIN_ARG
0.0005E9    #1e9/2000.0


COMEDI_CONVERT_SRC
16


COMEDI_CONVERT_ARG
10000


COMEDI_SCAN_END_SRC
0x020       #TRIG_COUNT


COMEDI_STOP_SRC

0x001       #TRIG_NONE


COMEDI_STOP_ARG

0

END DEVICE

PARAMETER


NAME

X


DEVICE

COMEDI

# hardware device to use


GROUP


BPM_1


# group name


DESCRIPTION

"BPM_1_X_Parameter"


ACTION
1        


# Parameter is updated via 

  COMEDI

LENGTH
4096      


# The length of the history 

  array

   
DIRECTION 
1         


# Comedi -> VIAQS


SUBDEVICE 
0         


# analog input on the 6031e


CHANNEL 
1

  
DATA_TYPE   2                 
# 16 bit integer

END PARAMETER

PARAMETER


NAME 

Y

   
DEVICE          
COMEDI


GROUP  

BPM_1


DESCRIPTION     
"BPM_1_Y_Parameter"


ACTION  
1


LENGTH  
4096

   
DIRECTION 
1



SUBDEVICE 
0



CHANNEL 
2


DATA_TYPE
2

END PARAMETER

PARAMETER


NAME 

AGC


DEVICE          
COMEDI


GROUP  

BPM_1


DESCRIPTION     
"BPM_1_AGC_Parameter"


ACTION  
1


LENGTH  
4096

   
DIRECTION 
1


SUBDEVICE
0


CHANNEL 
3


DATA_TYPE   2

END PARAMETER
Notice that each DEVICE and each PARAMETER has a name.  The name is used in the configuration file and in the VIAQS Library to refer to the objects that are created in the shared memory segment.  The single DEVICE block in the example above specifies the COMEDI driver characteristics for the device named COMEDI.  The three PARAMETER specifications that follow the DEVICE specification are specified by a list of named properties.

NAME – The NAME property is a name that the user can choose for the property.  The parameter name (along with the device) is used by the VIAQS Library to uniquely identify the parameter in the parameter list.

DEVICE – The name of the DEVICE block that will provide data for an automatic parameter.

GROUP –  The GROUP property allows the parameters to be associated in a set.  The VIAQS user specifies group names in order to organize the parameter list into groups.

DESCRIPTION –  A short description of the parameters (in this version of VIAQS, spaces are not allowed in strings, so underscores are substituted).

ACTION – The ACTION property determines how the parameter is processed (updated). The ACTION property may have one of the following values:

1 -  Automatic Parameters

Automatic parameters are parameters that are updated directly from the raw data provided by the COMEDI drivers.  Updates are driven by the “data available” signal provided by the hardware through the device.  Data are then transferred from the raw data frames to the parameter objects by the Core Services Process.  Data values from automatic parameters generally represent basic information about the beam such as X and Y position.  (VISA does not perform any conversions to engineering units.)

2 - Linked Parameters

Linked parameter updates are dependent on other parameters such as the automatic parameters.  When a parameter is processed any other parameter which is liked to the parameter is also processed.  An alarm is an example of a linked parameter.  Processing the alarm parameter will check the new data to see whether the alarm conditions are met.  A linked parameter must specify the SOURCE property.  The SOURCE property is the parameter ID of the parent parameter to which this parameter is linked.
3 - Externally Triggered Parameters

Externally Triggered parameter updates are requested by a user process by setting the STALE property in the PARAMETER.  The parameter will be processed the next time the Core Services Process executes.  VISA executes the external function, updates the parameter value, and resets the STALE property .  This action is invoked using the refreshparameter console command.

4 - Housekeeping Parameters

Housekeeping parameters are used for debugging.  If the debug process is enabled, housekeeping parameter updates contain performance data values.

All identify the COMEDI device as the device that will provide their raw data.  

LENGTH – The LENGTH property is the length of the data history.  The parameter will keep a history of the value of the parameter with this many values.

DIRECTION –  The DIRECTION property specifies whether the data will be transferred to hardware or from hardware.  It must have one of the following values:

1 -  Transfer data from the hardware to the parameter.

2 -  Transfer data from the parameter to the hardware.

3 -  No data transfer to or from hardware.

SUBDEVICE – The SUBDEVICE property specifies how the data will be transferred to or from the hardware.  The property values are specific to the hardware used.  

0 - Analog input on the 6031e

1 - Analog output on the 6031e

2 - Digital I/O

CHANNEL – The CHANNEL property is the channel on the device that the raw data is being received from.  The number of available channels depends on the hardware.

DATA_TYPE – The DATA_TYPE property specifies the type of data that is managed by the parameter.  The DATA_TYPE property must be one of the following:

-3 - TYPE_COMPLEX, IEEE Complex (complex in c).

-2 - TYPE_DOUBLE_FLOAT, 64 bit floating point (double float in c).

-1 - TYPE_FLOAT, 32 bit floating point (float in c).

 1 - TYPE_CHAR (char in c).

 2 - TYPE_SHORT, 16 bit integer (short in c).

 3 - TYPE_INT, 32 bit integer (int in c).

3.0  Parameters

Parameters are organized as a linked list in the shared memory.  Table 1 lists the parameters that are available to the user.  Other parameters exist, but are not accessible through the API Public Interface.

Table 1:  Accessible Parameters

	Variable Type
	Variable Name
	Get
	Set
	Description

	int
	action
	X
	X
	The action property of the parameter

	int
	busy
	X
	
	Value of 1 if the buffer is busy or 0 if it is available

	int 
	chan
	X
	X
	The ID of the source channel (see COMEDI documentation)

	int
	dataSize
	X
	
	Indicates the variable size

	int
	dataType
	X
	
	Indicates the variable type

	char
	description
	X
	
	A short description of the parameter

	int 
	direction
	X
	X
	Indicates the direction of data flow (either read or write)

	int
	frameCount
	X
	
	The frame number which can be used to synchronize the parameters

	char
	group
	X
	
	The group name

	int
	historyLength
	X
	X
	The length of the history buffer in values

	int
	id
	X
	
	The parameter identification

	char
	name
	X
	
	The name of the parameter

	char 
	processName
	X
	
	The name of the process

	char
	propertyName
	X
	
	The name of the property

	char
	propertyValue
	X
	
	The value of the property

	int
	src_id
	X
	X
	Index of the data source parameter if data comes from another parameter

	int
	stale
	X
	X
	Returns 1 if the buffer is stale

	int
	subDevice
	X
	X
	The ID of the parent subdevice (see COMEDI documentation)


4.0  Core Services Process

The Core Services Process acts as a broker between the COMEDI drivers and the parameter list in shared memory.  Each time the Core Services Process is signaled by the driver or when the service interval times out, the Core Services Process updates all automatic parameters and determines whether other parameters need to be updated.

4.1  Shared Memory

The parameter buffers are allocated in a shared memory segment.  The segment ID and master pointer are passed to the server processes through the file system.  The structure of the parameter buffers linked-list is shown in Figure 2.  The diagram illustrates that the history lengths created in the shared memory may be different.













Figure 2:  Structure of the shared memory

4.1.1  Shared Memory Structure

/*!\file  vqSharedMem.h 

 * \author Abhishek Tripathi & John McKisson

 * Last Modified: Mar 15, 2004

 *

 * Defines the parameter headers as they appear in shared memory

 */

#ifndef _COMEDILIB_H

#include <comedilib.h>

#endif

#ifndef _SYS_TIME_H

#include <sys/time.h>

#endif

/* Define our BYTE type if it isnt already defined */

#ifndef byte

typedef char byte;

#endif

#define MAX_DEVICE_CHANS         128

//parameter types

#define PARAM_AUTO                1

#define PARAM_MANUAL              2

#define PARAM_PSUEDO              3

#define PARAM_ALARM               4

/* directions */

#define FROM_COMEDI_TO_VIAQS      1

#define FROM_VIAQS_TO_COMEDI      2

#define NO_DATA_TRANSFER          3

/* property defaults */

#define DEFAULT_HISTORY_LENGTH    4096
// samples

#define DEFAULT_DATA_SIZE         2

// bytes

#define DEFAULT_DATA_TYPE         2

#define TYPE_CHAR                 1

#define TYPE_SHORT                2

#define TYPE_INT                  3 

#define TYPE_FLOAT               -1

#define TYPE_DOUBLE_FLOAT        -2

#define TYPE_COMPLEX             -3

/*user property array subscripts*/

#define U_P_ROWS                  2  /*one for name and one for value*/

#define U_P_COLUMNS               8  /*number of user properties*/

#define U_P_STRING              256  /*size of each string(name or value)*/

typedef struct deviceInfo {

    char  devName[256];  /* The name of the device*/

    char  devPath[256];  /* The file path to the /dev device file */

    comedi_cmd cmd;

    comedi_t *dev;

    int frameSize;

    unsigned int *chanlist;

    unsigned int listarray[MAX_DEVICE_CHANS]; /* Array of uints to hold chanlist */

    int num_chans;

    void *map;

    int nextDeviceOffset;

} deviceInfoType, *deviceInfoPtr;

/*bufHead structure

* A bufHead structure is allocated for every parameter that is to be managed by

* the VIAQS. The data buffer for the parameter is expected to follow the header.

*/

typedef struct bufHead {

    unsigned int    nextBufOffset;
/* offset to the next parameter in the list */

    int             busy;

/* Tells whether the buffer is busy or available */

    int             stale;

/* State of the buffer */

    int             sem_id;

/* sync access to parameter structure */

    char            name[256];

    int             action;
/* The parameter action (auto, triggerd, linked, etc) */

    int             id;

    char            description[256]; 
/* A short description of the parameter */

    int             frameCount;            
/* Frame number */

    char            group[256];          
/* Group */

    char            devName[256];      
/* name of the associated device */ 

    //char            devPath[256];         
/* The file path to the /dev device file */

    void            *devRef;           
/* ptr to deviceInfo struct */

    //int             frameSize;   
/* The comedi frame size for the parent device */

    int             subDev;            
/* The id of the parent subdevice */

    int             chan;              
/* The id of the source channel */

    int             direction;         
/* Says whether to read or write the data */

    //byte            *dataCurrentPtr;   
/* Points to the most recent history */

    unsigned int    dataCurrentOffset;

    //byte            *dataTopPtr;
/* Points to the start of the parameter history */

    unsigned int    dataTopOffset;

    int             historyLength;        
/* Length of the history buffer */

    int             dataType;
/* > 1 is int size, < 0 is special type (in header) */

    int             dataSize;

    int             srcParamID;
/* Index of data source parameter */

    char            processName[256];

    //void            *processPtr;
/* Function pointer to process routine */

    int             pid;    

/* Process ID of the external parameter process*/

    struct timeval start_time;

    struct timeval stop_time;

    char            userProperty[U_P_ROWS][U_P_COLUMNS][U_P_STRING];

                                            /* User declared properties */

} bufHeadType;

/*struct representing the data in shared memory*/

typedef struct shMemCtrlBlk {

    int paramListOffset;  /* offset to parameter list */

    int deviceListOffset; /* offset to device list */

    int pid;

    int semIDset;         /* identifier for the semaphore set */

    int timeout;

} shMemCtrlBlkType;

4.2  External Function Example

Externally Triggered parameter updates occur when the user requests data from the parameter.  In order to trigger a parameter, the user invokes the refreshparameter command to change the value of some user property such as stale.  VISA sees that the value has been changed, executes the function, updates the parameter value, and sets the user property back to its original value.  The user waits for the user property to return to the original value, then reads the updated parameter value.  

/*!\file vqAlarmFunction.c

* A sample of an external function demonstrating access to parameters 

* and properties from within the VIAQS system.

* This code is intended to be linked as a function pointer

* but may also be executed from a command line given valid shmemid and param ID

*

* The Config file *must* have set up the following:

* userProperty[0]Name = "lower_limit"

* userProperty[1]Name = "upper_limit"

* userProperty[2]Name = "alarm"

* userProperty[3]Name = "latched_alarm"

* userProperty[4]Name = "old_frame_number"

*

* (the user parameters need not be in this order, but they must all be present)

*

* The default values for the user parameters *should* have been specified as well

 */

 //gcc -Wall -I../viaqslib ../viaqslib/sem.o vqProperties.o vqAlarmFunction.c -o vqAlarmFunction

#include <stdio.h>

#include <math.h>

#include <stdlib.h>

#include <unistd.h>

#include <sys/ipc.h>

#include <sys/shm.h>

#include <sys/sem.h>

#include <string.h>

#include "vqSharedMem.h"

#include "vqProperties.h"

#include "sem.h"

int vqAlarmFunction(byte* ctrlBlkPtr, struct bufHead *paramPtr)  {

    double low_lim;

    double high_lim;

    int source_ID;

    int source_type;

    struct bufHead *src_Ptr = paramPtr;

    unsigned short new_val;

    int frame_number;

    short old_frame_number;

    char tempStr[256];

    //printf("\nIn vqAlarmFunction, paramPtr=%p\n",paramPtr);

    //convert the user property values 

    //(these are read-only to others while busy is true)

    //!! Names of user parameters must match exactly !!

    if(get_property_matching_name(paramPtr,"lower_limit",tempStr)) return -1;

    low_lim = atof(tempStr);

    if(get_property_matching_name(paramPtr,"upper_limit",tempStr)) return -1;

    high_lim = atof(tempStr);

    if(get_property_matching_name(paramPtr,"old_frame_number",tempStr)) return -1;

    old_frame_number = (short)atof(tempStr);

    //also we preflight the two parameters the we can 

    //write so that we are certain they are present

    if(get_property_matching_name(paramPtr,"alarm",tempStr)) return -1;

    if(get_property_matching_name(paramPtr,"latched_alarm",tempStr)) return -1;

    //get the parameter which is the source data for this function

    source_ID = paramPtr->srcParamID; 

    //printf ("the specified source parameter ID =%d\n",source_ID);

    //initialize the pointer to source parameter before searching

    src_Ptr = (struct bufHead *)(ctrlBlkPtr 


          
+ ((struct shMemCtrlBlk*)ctrlBlkPtr)->paramListOffset);

    //printf("src_Ptr = %p\n",src_Ptr);

    if (source_ID == 0) {

        printf("ERROR: invalid source parameter specification in external function\n");  

        return -501;  //external function: source parameter = self 

    }

    //should also test to see that this is the function name specified in processName

    //we seem to have a good source specification: traverse list to get src_Ptr

    while (src_Ptr->id != source_ID)  {

        //printf("searching for srcID=%d, found ID=%d\n",source_ID, src_Ptr->id );

        if(src_Ptr->nextBufOffset == 0) break;

        src_Ptr = (struct bufHead*)((byte*)src_Ptr + src_Ptr->nextBufOffset);    

    }

    //printf("after search, src_Ptr = %p\n", src_Ptr);

  if (src_Ptr->id != source_ID)  {

      printf("ERROR: invalid source id in external function\n");

      return -502;  //external function: source parameter invalid

  }

  //printf("vqAlarmFunction source Parameter: owner:name= %s:%s\n",src_Ptr->group,src_Ptr->name);

//Get the source type

  source_type = src_Ptr->dataType; 

  //must lock (and unlock) the source to assure atomic access while getting data

  //src_sem = src_Ptr->sem_id;

  sem_lock(src_Ptr->id); 

  //printf("vqAlarmFunction source Parameter: locked\n");

  //source's frameCount

  frame_number = src_Ptr->frameCount;

  //verify the framecount has changed

  if (frame_number == old_frame_number) {   //if frame is the same clean up and get out

      sem_unlock(src_Ptr->id);

      printf("vqAlarmFunction frame number unchanged, exiting: frame_number= %d\n",frame_number);

      printf("vqAlarmFunction source Parameter: ulocked\n");

      return 0;

  } 

  //get most recent value of the source parameter

  switch (src_Ptr->dataType) {

    case 1: new_val = *(unsigned char *)((byte *)src_Ptr + src_Ptr->dataCurrentOffset); 

            break;

    case 2: new_val = *(unsigned short *)((byte *)src_Ptr + src_Ptr->dataCurrentOffset); 

            break;

    case 4: new_val = *(unsigned int *)((byte *)src_Ptr + src_Ptr->dataCurrentOffset); 

            break;

    case -1:new_val = *(float *)((byte *)src_Ptr + src_Ptr->dataCurrentOffset); 

            break;

    default: new_val = 0; 

            printf("unrecognized type in external function vqAlarmFunction\n");

            break;

  }

//printf("in external, new_val = %hu\n",new_val);

  //unlock the source parameter before continuing

  sem_unlock(src_Ptr->id);

  //printf("vqAlarmFunction source Parameter: unlocked\n");

  //lock THIS parameter before accessing the new values

  //sem_id = paramPtr->sem_id;

  sem_lock(paramPtr->id); 

  //manage circular buffer

  paramPtr->dataCurrentOffset += paramPtr->dataSize;

  if ( paramPtr->dataCurrentOffset >= 

      (paramPtr->historyLength * paramPtr->dataSize + paramPtr->dataTopOffset) ) {

      paramPtr->dataCurrentOffset = paramPtr->dataTopOffset;

  }

  //store the latest data, overwrite oldest data

  //note: may have other type conversion requirements for non-float values      

  if ((low_lim < new_val) && (high_lim > new_val )) {

 //         sprintf(paramPtr->userProperty[1][2],"%d",0);   //clear the alarm

         // printf("vqAlarmFunction clearing alarm\n");

          set_property_matching_name(paramPtr,"alarm","0");

          *(float*)(((byte*)paramPtr) + paramPtr->dataCurrentOffset) = 0;

          } else {

//          sprintf(paramPtr->userProperty[1][2],"%d",1);   //set the alarm

//          sprintf(paramPtr->userProperty[1][3],"%d",1);   //and latched_alarm

          set_property_matching_name(paramPtr,"alarm","1");

          set_property_matching_name(paramPtr,"latched_alarm","1");

            //  printf("vqAlarmFunction setting alarm\n");

          *(float*)(((byte*)paramPtr) + paramPtr->dataCurrentOffset) = 1;

      }

 //write the copy of the frameCount

  paramPtr->frameCount = frame_number;

  //paramPtr->userProperty5Value = frame_number;

  sprintf(paramPtr->userProperty[1][4],"%d",frame_number);

  //unlock THIS parameter

  sem_unlock(paramPtr->id);

 // printf("external after unlock\n");

    // once the alarm has been computed, we can return 0

  return 0;

}

/*!\ Main entry point for the vqAlarmFunction external function

*

*

*/

int main(int argc, char *argv[]) {

    byte* cbPtr;

    struct bufHead* ParamPtr;

    int       shmID;

    int       ParamID;

    if (argc != 3) {

      printf("vqAlarmFUnction requires two arguments (shmID, paramID)\n");

      return -503;  //external function: argument error

    }

    shmID = atoi(argv[1]);   //first argument is the shared memory ID

    //printf ("External function shmID=%d\n",shmID);

    if( ( cbPtr = (byte *)shmat(shmID, NULL, 0) ) == (void *)-1 ) {  

      perror("External function vqAlarmFunction unable to attach");

      return -504;  //external function: unable to attach

    }

    //printf ("External function attached at controlBlockPtr=%p\n",cbPtr);

    ParamPtr = (struct bufHead *)(cbPtr 



+ ((struct shMemCtrlBlk*)cbPtr)->paramListOffset);

    ParamID = atoi(argv[2]); //second argument is the invoking parameter ID

    //printf("External function from parameter %d\n",ParamID);

    //Traverse the linked-list to the invoking parameter

    while(ParamPtr->id != ParamID)  {

        //printf("searching for ID %3d, found ID=%d, offset to next param=%d\n",



//             ParamID, ParamPtr->id, ParamPtr->nextBufOffset);

        if (ParamPtr->nextBufOffset == 0) break;

        ParamPtr = (struct bufHead*)((byte*)ParamPtr + ParamPtr->nextBufOffset);     

    } 

    //printf("found ID=%d, offset to next param=%d\n",

    //


ParamPtr->id, ParamPtr->nextBufOffset);

    //verify we have a valid parameter spec

    if ((ParamPtr->nextBufOffset == 0) && (ParamPtr->id != ParamID)) {

        printf("vqAlarmFunction unable to find Parameter with ID= %d\n",ParamID);

        return -505;  //external function: invoking parameter not found (id mismatch)

    }

   //call the function, passing pointers to shared memory and invoking parameter

    if (vqAlarmFunction(cbPtr, ParamPtr)) {

        printf("vqAlarmFunction returned nonzero\n"); 

    }

    //mark fresh

    ParamPtr->stale = 0;

   // printf("external, stale cleared\n");

    //release the busy

    ParamPtr->busy = 0;

   // printf("external, busy cleared\n");

    _exit(0);

    return 0;

}

5.0  VIAQS Library

The VIAQS Library provides the basic API for access to the parameters in shared memory.  The Library uses the shared memory ID published by the Core Services Process to find and connect to the shared memory segment.  VIAQS server processes use the routines in the VIAQS Library to read and write information into the parameters in the shared memory segment.

5.1  API Public Interface

/*!\file viaqslib.h

 * \author John McKisson

 * Created: Dec 15, 2002

 * Last Modified: Mar 15, 2004

 *

 * VIAQS API Public Interface

 */

#ifndef _VIAQSLIB_H

#define _VIAQSLIB_H

#ifndef _COMPLEX_H

#include <complex.h>

#endif

#include <string.h>

#ifdef __cplusplus

extern "C" {

#endif

int vq_init(void);

int vq_close(void);

char *vq_error_str(int err);

int vq_get_id(char *owner, char *name);

int vq_get_busy(int paramID);

int vq_get_stale(int paramID);

int vq_set_stale(int paramID, int val);

int vq_get_action(int paramID);

int vq_set_action(int paramID, int val);

int vq_get_frameCount(int paramID);

int vq_get_direction(int paramID);

int vq_set_direction(int paramID, int val);

int vq_get_historyLength(int paramID);

int vq_set_historyLength(int paramID, int val);

int vq_get_dataType(int paramID);

int vq_get_dataSize(int paramID);

int vq_get_src_id(int paramID);

int vq_set_src_id(int paramID, int val);

int vq_get_subDevice(int paramID);

int vq_set_subDevice(int paramID, int val);

int vq_get_chan(int paramID);

int vq_set_chan(int paramID, int val);

char *vq_get_name(int paramID);

char *vq_get_description(int paramID);

char *vq_get_group(int paramID);

char *vq_get_processName(int paramID);

char *vq_get_propertyName(int paramID, int idx);

char *vq_get_propertyValue(int paramID, int idx);

int vq_get_parameter(int paramID, void *result, int *frame, int length);

int vq_get_param_as_str(int paramID, char *result, int *frame);

int vq_get_param_as_short(int paramID, short *result, int *frame);

int vq_get_param_as_int(int paramID, int *result, int *frame);

int vq_get_param_as_float(int paramID, float *result, int *frame);

int vq_get_param_as_double(int paramID, double *result, int *frame);

int vq_get_param_as_complex(int paramID, complex *result, int *frame);

int vq_set_param(int paramID, void *value);

int vq_get_param_property(int paramID, char *property, void *result, int *frame);

int vq_set_param_property(int paramID, char *property, void *value);

int vq_list_parameters(char *str, int size);

int vq_list_properties(int paramID, char *str, int size);

#ifdef __cplusplus

}

#endif

#endif
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