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Introduction

This manual describes how to use Version 3.5-Beta3 of the Spectrum API (Application Programming Interface) routines.

Organization of This Manual

This manual is organized as follows:

· Chapter 1, API Overview, contains an overview of the Spectrum API.

· Chapter 2, Calling the Routines, describes how to call the Spectrum API routines.

· Chapter 3, Routine Reference, contains a detailed description of each Spectrum API routine. The routines are arranged alphabetically. 

· Appendix A, Status Codes, contains a list of the status codes returned by the Spectrum API routines. 

· Appendix B, Revision History, describes the changes made in recent versions of this document.

Chapter 1. API Overview

The purpose of the Spectrum API is to provide customers with a simple way to communicate with Spectrum data loggers from a wide range of applications running under Windows 95, Windows 98, Windows NT 4.0, and Windows 2000.

The Spectrum API consists of the following components:

· SPECTRUM.DLL - Dynamic Linked Library file.

· SPECTRUM.LIB – Import library file. This file is only required for implicit linking to SPECTRUM.DLL. 

· Miscellaneous include files.

· Miscellaneous sample files.

· The Spectrum API Reference Manual (this manual).

The Spectrum API provides the following general functionality:

· Get the configuration information from a data logger.

· Get the samples from a data logger.

· Modify the configuration information in a data logger.

· Create a logger file.

· Read a logger file.

The Spectrum API supports two different communication protocols. The Phase 1 communication protocol is used for point-to-point communication. The Phase 2 communication protocol is used for network communication. All data loggers will communicate using the Phase 1 communication protocol. Only specially equipped data loggers will communicate using the Phase 2 communication protocol.

Chapter 2. Calling the Routines

This chapter describes how to call the Spectrum API routines.

2.1 Call Format

Each Spectrum API routine is called as follows:

      StatusCode = RoutineName(Parameter1, Parameter2, … Parametern)

The Spectrum API routines must be called using the Pascal calling convention (not the C calling convention). The Pascal calling convention is also used to call the Win32 API routines.

2.2 Status Codes

Each Spectrum API routine returns a 32-bit signed integer that indicates the success or failure of the routine, as follows:

Status Code
Description

Negative
The routine did not execute because of an error.

Zero
The routine completed successfully.

Positive
The routine executed but with a potentially serious side effect.

Appendix A, Status Codes, contains a list of the status codes returned by the Spectrum API routines.

2.3 Parameter Types

The Spectrum API routines support the following parameter types. All parameter types are stored in little-endian (least significant byte first) format.

ParameterType
Description
Range
C/C++
Visual BASIC

BOOL
32-bit signed integer
0 to 1
Long int
TBD.

I8
8-bit signed character
-128 to 127
Char
TBD.

U8
8-bit unsigned character
0 to 255
Unsigned char
TBD.

I16
16-bit signed integer
-32768 to 32767
Short int
TBD.

U16
16-bit unsigned integer
0 to 65535
Unsigned short int
TBD.

I32
32-bit signed integer
-2,147,483,648 to 2,147,483,647
Long int
TBD.

U32
32-bit unsigned integer
0 to 4,294,967,295 
Unsigned long int
TBD.

F32
32-bit single-precision floating point
-3.402823E38 to 3.402823E38
Float
TBD.

F64
64-bit double precision floating point
-1.797683134862315
E308 to 1.797683134862315
E308
Double
TBD.

STR
Character string
n/a
Use null terminated character array.
TBD.

STRUCT
Structure
n/a
Struct
TBD.

When a parameter type is enclosed in square brackets (e.g. [I32]), then an array of the named parameter type is required.

2.4 Specific Parameters

The following parameters are used extensively, so they are described here, instead of each time they are used:

Name
Description

ChannelIndex
The channel index. Valid values are from 0 to 7.

ComPortNumber
The COM port to use when communicating with the data logger. Valid values are from 1 to 4.

LoggerAddress
For Phase 1 communication, this parameter is unused, and should be set to zero.

For Phase 2 communication, this parameter is the logger address. This parameter should be set to zero to broadcast to all data loggers.

LoggerHandle
The handle for the logger object in memory. 

2.5 C/C++ Programming Considerations

The file SPECTRUM.H contains definitions required when calling the Spectrum API routines from C or C++.

2.6 Visual BASIC Programming Considerations

The file SPECTRUM.INC contains definitions required when calling the Spectrum API routines from Visual BASIC or Visual BASIC for Applications (VBA).

The following code shows how to call Spectrum API routines that have a string as an output parameter:

   Dim ApiDate As String

   ApiDate = String(65, Chr(0))

   StatusCode = SPAPI_GetApiDate(ApiDate)

   ApiDate = Left(ApiDate, InStr(ApiDate, Chr(0)) - 1)

Chapter 3. Routine Reference

This chapter contains a detailed description of each Spectrum API routine. The routines are arranged alphabetically.

SPAPI Routines

The SPAPI routines perform general API operations. 

3.1.1 SPAPI_GetApiDate

Purpose

This routine gets the API date. The current version of SPECTRUM.DLL returns “April 10, 2001”.

Format

StatusCode = SPAPI_GetApiDate(ApiDate)

Parameters

Name
Direction
Type
Passed by
Description

ApiDate
Output
STR
Reference
This buffer should be at least 65 bytes long (including the null terminator).

Remarks

Programs calling the Spectrum API routines should call this routine during startup to verify that they are using the correct version of SPECTRUM.DLL. Using the wrong version of SPECTRUM.DLL may result in unpredictable operation. 

See the sample code in the SPLGR_ReadLogger section to see how this routine should be used.

SPAPI_GetApiVersion

Purpose

This routine gets the API version. The current version of SPECTRUM.DLL returns “V3.5-Beta3”.

Format

StatusCode = SPAPI_GetApiVersion(ApiVersion)

Parameters

Name
Direction
Type
Passed by
Description

ApiVersion
Output
STR
Reference
This buffer should be at least 65 bytes long (including the null terminator).

Remarks

Programs calling the Spectrum API routines should call this routine during startup to verify that they are using the correct version of SPECTRUM.DLL. Using the wrong version of SPECTRUM.DLL may result in unpredictable operation.

See the sample code in the SPLGR_ReadLogger section to see how this routine should be used.

SPAPI_GetPhase1Properties

Purpose

This routine gets the properties of the Phase 1 communication protocol.

Format

StatusCode = SPAPI_GetPhase1Properties(Phase1Properties)

Parameters

Name
Direction
Type
Passed by
Description

Phase1Properties
Output
STRUCT
Reference
As described below.

Remarks

The Phase1Properties structure has the following format:

Field Name
Type
Description

BaudRate
I32
This field contains the baud rate, as follows:

· 19200.

· 2400.

· -1 (auto).

THIS ROUTINE IS NOT CURRENTLY IMPLEMENTED.

SPAPI_GetPhase2Properties

Purpose

This routine gets the properties of the Phase 2 communication protocol.

Format

StatusCode = SPAPI_GetPhase2Properties(Phase2Properties)

Parameters

Name
Direction
Type
Passed by
Description

Phase2Properties
Output
STRUCT
Reference
As described below.

Remarks

The Phase2Properties structure has the following format:

Field Name
Type
Description

BaudRate
I32
This field contains the baud rate, as follows:

· 57600.

· 38400.

· 19200.

· 9600.

· 4800.

· 2400.

· -1 (auto).

PacketSize
U32
This field contains the packet size, as follows:

· 512.

· 256.

· 128.

· 64.

· 32.

· 16.

· -1 (auto).

THIS ROUTINE IS NOT CURRENTLY IMPLEMENTED.

SPAPI_GetProtocol

Purpose

This routine gets the default communication protocol. The Phase 1 communication protocol is used for point-to-point communication. The Phase 2 communication protocol is used for network communication.

Format

StatusCode = SPAPI_GetProtocol(Phase2)

Parameters

Name
Direction
Type
Passed by
Description

Phase2
Output
BOOL
Reference
True for Phase 2 communication protocol, False for Phase 1 communication protocol.

Remarks

None.

SPAPI_GetTemperatureScale

Purpose

This routine gets the default temperature scale.

Format

StatusCode = SPAPI_GetTemperatureScale(Celsius)

Parameters

Name
Direction
Type
Passed by
Description

Celsius
Output
BOOL
Reference
True for Celsius, False for Fahrenheit.

Remarks

None.

SPAPI_SetPhase1Properties

Purpose

This routine sets the properties of the Phase 1 communication protocol.

Format

StatusCode = SPAPI_SetPhase1Properties(Phase1Properties)

Parameters

Name
Direction
Type
Passed by
Description

Phase1Properties
Input
STRUCT
Reference
As described in the SPAPI_SetPhase1Properties section.

Remarks

THIS ROUTINE IS NOT CURRENTLY IMPLEMENTED.

SPAPI_SetPhase2Properties

Purpose

This routine sets the properties of the Phase 2 communication protocol.

Format

StatusCode = SPAPI_SetPhase2Properties(Phase2Properties)

Parameters

Name
Direction
Type
Passed by
Description

Phase2Properties
Input
STRUCT
Reference
As described in the SPAPI_SetPhase2Properties section.

Remarks

THIS ROUTINE IS NOT CURRENTLY IMPLEMENTED.

SPAPI_SetProtocol

Purpose

This routine sets the default communication protocol. The Phase 1 communication protocol is used for point-to-point communication. The Phase 2 communication protocol is used for network communication.

Format

StatusCode = SPAPI_SetProtocol(Phase2)

Parameters

Name
Direction
Type
Passed by
Description

Phase2
Input
BOOL
Value
True for Phase 2 communication protocol, False for Phase 1 communication protocol.

Remarks

None.

SPAPI_SetTemperatureScale

Purpose

This routine sets the default temperature scale to either Celsius or Fahrenheit.

Format

StatusCode = SPAPI_SetTemperatureScale(Celsius)

Parameters

Name
Direction
Type
Passed by
Description

Celsius
Input
BOOL
Value
True for Celsius, False for Fahrenheit.

Remarks

None.

SPDLG Routines

The SPDLG routines display dialog boxes that allow the user to perform various operations.

3.1.2 SPDLG_ClearLogger

Purpose

This routine displays a dialog box that allows the user to clear the existing samples in the specified data logger. 

Format

StatusCode = SPDLG_ClearLogger(ComPortNumber, LoggerAddress)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

Remarks

This routine performs the same operation as the LOGGER, CLEAR menu item in the Spectrum application.

SPDLG_ExploreNetwork

Purpose

This routine displays a dialog box that allows the user to browse through the data loggers on a network. 

Format

StatusCode = SPDLG_ExploreNetwork(ComPortNumber)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

Remarks

This routine performs the same operation as the LOGGER, NETWORK menu item in the Spectrum application.

SPDLG_SetupChannels

Purpose

This routine displays a dialog box that allows the user to view and change which channels are enabled in the specified data logger.

Format

StatusCode = SPDLG_SetupChannels(ComPortNumber, LoggerAddress)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

Remarks

This routine performs the same operation as the LOGGER, CHANNELS menu item in the Spectrum application.

SPDLG_SetupDescription

Purpose

This routine displays a dialog box that allows the user to view and change the description in the specified data logger.

Format

StatusCode = SPDLG_SetupDescription(ComPortNumber, LoggerAddress)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

Remarks

This routine performs the same operation as the LOGGER, DESCRIPTION menu item in the Spectrum application.

SPDLG_SetupLogger

Purpose

This routine displays a dialog box that allows the user to view and change the configuration information in the specified data logger.

Format

StatusCode = SPDLG_SetupLogger(ComPortNumber, LoggerAddress)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

Remarks

This routine performs the same operation as the LOGGER, SETUP menu item in the Spectrum application.

SPDLG_SetupSampleInterval

Purpose

This routine displays a dialog box that allows the user to view and change the sample interval in the specified data logger.

Format

StatusCode = SPDLG_SetupSampleInterval(ComPortNumber, LoggerAddress)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

Remarks

This routine performs the same operation as the LOGGER, SAMPLE INTERVAL menu item in the Spectrum application.

SPDLG_TransferSamples

Purpose

This routine displays a dialog box that allows the user to transfer the configuration information and the samples from the specified data logger and create a logger file.

Format

StatusCode = SPDLG_TransferSamples(ComPortNumber, LoggerAddress, LoggerFileName)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

LoggerFileName
Output
STR
Reference
The name of the created logger file if successful, otherwise a null string. This buffer should be at least 260 bytes long (including the null terminator).

Remarks

This routine performs the same operation as the LOGGER, TRANSFER menu item in the Spectrum application.

SPLGR Routines

The SPLGR routines are used to interact with data loggers and logger files. All interactions occur through logger objects, as illustrated in the following diagram: 
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A logger object is simply a snapshot in memory of either a data logger or a logger file.

The following routines create and delete logger objects:

· SPLGR_CreateLoggerObject

· SPLGR_DeleteLoggerObject

The following routines initialize a logger object:

· SPLGR_ReadLogger

· SPLGR_ReadLoggerFile

· SPLGR_ReadChannelValues

The following routines retrieve information from a logger object. 

· SPLGR_GetChannelDescription

· SPLGR_GetChannelEnabled

· SPLGR_GetChannelValue

· SPLGR_GetChannelSamples

· SPLGR_GetChannelUnits

· SPLGR_GetDescription

· SPLGR_GetFirmwareVersion

· SPLGR_GetHardwareModel

· SPLGR_GetHardwareRevision

· SPLGR_GetSampleCount

· SPLGR_GetSampleEndTime

· SPLGR_GetSampleInterval

· SPLGR_GetSampleStartTime

· SPLGR_GetSerialNumber

The following routines modify the configuration information in a data logger, and update the associated logger object:

· SPLGR_ClearLogger

· SPLGR_SetChannelDescription

· SPLGR_SetChannelEnabled

· SPLGR_SetChannelUnits

· SPLGR_SetDescription

· SPLGR_SetSampleInterval

SPLGR_ClearLogger

Purpose

This routine clears the existing samples in the specified data logger, and updates the associated logger object. 

Format

StatusCode = SPLGR_ClearLogger(LoggerHandle, ComPortNumber)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

Remarks

None.

SPLGR_CreateLoggerObject

Purpose

This routine creates an empty logger object in memory. This routine returns a logger handle, which is passed as the first parameter to the other routines in the SPLGR group.

Format

StatusCode = SPLGR_CreateLoggerObject(LoggerHandle)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Output
U32
Reference
As described in the Specific Parameters section.

Remarks

Logger objects are deleted by calling SPLGR_DeleteLoggerObject.

SPLGR_DeleteLoggerObject

Purpose

This routine deletes a logger object.

Format

StatusCode = SPLGR_DeleteLoggerObject(LoggerHandle)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

Remarks

Logger objects are created by calling SPLGR_CreateLoggerObject.

SPLGR_GetChannelDescription

Purpose

This routine gets the description for the specified channel in the specified logger object.

Format

StatusCode = SPLGR_GetChannelDescription(LoggerHandle, ChannelIndex, ChannelDescription)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

Channel
Description
Output
STR
Reference
This buffer must be at least 13 bytes long (including the null terminator).

Remarks

None.

SPLGR_GetChannelEnabled

Purpose

This routine gets the channel enabled flag for the specified channel in the specified logger object.

Format

StatusCode = SPLGR_GetChannelEnabled(LoggerHandle, ChannelIndex, ChannelEnabled)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

ChannelEnabled
Output
BOOL
Reference
True if the channel is enabled, False if the channel is disabled.

Remarks

None.

SPLGR_GetChannelValue

Purpose

This routine gets the last value for the specified channel in the specified logger object.

Note that this value is part of the configuration information, and is separate from the samples. This is the value read from the associated sensor when the configuration information was last read from the data logger.

Format

StatusCode = SPLGR_GetChannelValue(LoggerHandle, ChannelIndex, ChannelValue)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

ChannelValue
Output
F64
Reference
The last value for the channel.

Remarks

None.

SPLGR_GetChannelSamples

Purpose

This routine gets the samples for the specified channel in the specified logger object.

Format

StatusCode = SPLGR_GetChannelSamples(LoggerHandle, ChannelIndex, ChannelSamples)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

ChannelSamples
Output
[F64]
Reference
This buffer must be large enough to hold the number of samples returned by SPLGR_GetSampleCount.

Remarks

None.

SPLGR_GetChannelUnits

Purpose

This routine gets the units for the specified channel in the specified logger object.

Format

StatusCode = SPLGR_GetChannelUnits(LoggerHandle, ChannelIndex, ChannelUnits)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

ChannelUnits
Output
STR
Reference
This buffer must be at least 5 bytes long (including the null terminator).

Remarks

None.

SPLGR_GetDescription

Purpose

This routine gets the description for the specified logger object.

Format

StatusCode = SPLGR_GetDescription(LoggerHandle, Description)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

Description
Output
STR
Reference
This buffer must be at least 41 bytes long (including the null terminator).

Remarks

None.

SPLGR_GetFirmwareVersion

Purpose

This routine gets the firmware version for the specified logger object.

Format

StatusCode = SPLGR_GetFirmwareVersion(LoggerHandle, FirmwareVersion)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

FirmwareVersion
Output
STR
Reference
This buffer must be at least 9 bytes long (including the null terminator).

Remarks

None.

SPLGR_GetHardwareModel

Purpose

This routine gets the hardware model for the specified logger object.

Format

StatusCode = SPLGR_GetHardwareModel(LoggerHandle, HardwareModel)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

HardwareModel
Output
STR
Reference
This buffer must be at least 9 bytes long (including the null terminator).

Remarks

None.

SPLGR_GetHardwareRevision

Purpose

This routine gets the hardware revision for the specified logger object.

Format

StatusCode = SPLGR_GetHardwareRevision(LoggerHandle, HardwareRevision)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

Hardware
Revision
Output
STR
Reference
This buffer must be at least 5 bytes long (including the null terminator).

Remarks

None.

SPLGR_GetSampleCount

Purpose

This routine gets the number of samples for each channel in the specified logger object.

Format

StatusCode = SPLGR_GetSampleCount(LoggerHandle, SampleCount)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

SampleCount
Output
I32
Reference
The sample count for each channel.

Remarks

None.

SPLGR_GetSampleEndTime

Purpose

This routine gets the sample end time for the specified logger object.

Format

StatusCode = SPLGR_GetSampleEndTime(LoggerHandle, SampleEndTime)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

SampleEndTime
Output
I32
Reference
In seconds since midnight (00:00:00), January 1, 1970, Universal Coordinated Time.

Remarks

THIS ROUTINE IS NOT CURRENTLY IMPLEMENTED.

SPLGR_GetSampleInterval

Purpose

This routine gets the sample interval for the specified logger object

Format

StatusCode = SPLGR_GetSampleInterval(LoggerHandle, SampleInterval)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

SampleInterval
Output
I32
Reference
In seconds.

Remarks

None.

SPLGR_GetSampleStartTime

Purpose

This routine gets the sample start time for the specified logger object.

Format

StatusCode = SPLGR_GetSampleStartTime(LoggerHandle, SampleStartTime)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

SampleStartTime
Output
I32
Reference
In seconds since midnight (00:00:00), January 1, 1970, Universal Coordinated Time.

Remarks

None.

SPLGR_GetSerialNumber

Purpose

This routine gets the serial number for the specified logger object.

Format

StatusCode = SPLGR_GetSerialNumber(LoggerHandle, SerialNumber)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

SerialNumber
Output
STR
Reference
This buffer must be at least 9 bytes long (including the null terminator).

Remarks

None.

 SPLGR_ReadChannelValues

Purpose

This routine updates the specified logger object in memory by reading the specified data logger. 

If the logger object has not yet been initialized, then this routine reads all of the configuration information from the data logger, and initializes the logger object. 

If the logger object has already been initialized, then this routine only reads the channel values from the data logger, and updates the logger object.

Applications that need to frequently poll the channel values in a data logger should call this routine, instead of SPLGR_ReadLogger, in order to extend the life of the batteries in the data logger. Reading only the channel values from a data logger is a much more efficient operation than reading all of the configuration information from a data logger.

CAUTION: Since this routine normally updates only the channel values in the logger object, the other configuration information in the logger object, such as the sample count, may be out-of-date. To ensure all of the configuration information in a logger object is up-to-date call SPLGR_ReadLogger.

Format

StatusCode = SPLGR_ReadChannelValues(LoggerHandle, 

                                     ComPortNumber, 

                                     LoggerAddress)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

Remarks

None. 

Remarks

The following C code shows how to periodically display the channel 1 value for a data logger:

   void main()

   {

      long int          StatusCode;

      char              ApiVersion[65];

      char              ApiDate[65];

      unsigned long int LoggerHandle;

      double            ChannelValue;

      char              Units[5];

      /* Check the API version. */

      StatusCode = SPAPI_GetApiVersion(ApiVersion);

      if ((StatusCode != 0) || (strcmp(ApiVersion, “V3.5-Beta3”) != 0))

      {

         return;

      }

      /* Check the API date. */

      StatusCode = SPAPI_GetApiDate(ApiDate);

      if ((StatusCode != 0) || (strcmp(ApiDate, “April 10, 2001”) != 0))

      {

         return;

      }

      /* Create a logger object. */

      StatusCode = SPLGR_CreateLoggerObject(&LoggerHandle);

      if (StatusCode != 0)

      {

         return;

      }

      /* Loop forever. */

      while (TRUE)

      {      

         /* Update the channel values in the logger object. */

         StatusCode = SPLGR_ReadChannelValues(LoggerHandle, 2, 0);

         if (StatusCode != 0)

         {

            SPLGR_DeleteLoggerObject(LoggerHandle);

            return;

         }

         /* Get the channel 1 value from the logger object. */

         StatusCode = SPLGR_GetChannelValue(LoggerHandle, 0, &ChannelValue);

         if (StatusCode != 0)

         {

            SPLGR_DeleteLoggerObject(LoggerHandle);

            return;

         }

         /* Get the channel 1 units from the logger object. */

         StatusCode = SPLGR_GetChannelUnits(LoggerHandle, 0, Units);

         if (StatusCode != 0)

         {

            SPLGR_DeleteLoggerObject(LoggerHandle);

            return;

         }

         /* Display the channel 1 value and units. */

         printf("%lf %s\n", ChannelValue, Units);

      }

      /* Delete the logger object. */

      SPLGR_DeleteLoggerObject(LoggerHandle);

   }

SPLGR_ReadLogger

Purpose

This routine initializes the specified logger object in memory by reading the configuration information, and optionally the samples, from the specified data logger.

Format

StatusCode = SPLGR_ReadLogger(LoggerHandle, 

                              ComPortNumber, 

                              LoggerAddress, 

                              LoggerFileName)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

LoggerFileName
Input
STR
Reference
Set this parameter to a null string if only the configuration information should be transferred. Set this parameter to the name of the logger file to create if the samples should also be transferred. If the specified logger file already exists then it will be overwritten.

Remarks

The following C code shows how to read a data logger:

   void main()

   {

      long int          StatusCode;

      char              ApiVersion[65];

      char              ApiDate[65];

      unsigned long int LoggerHandle;

      long int          SampleStartTime;

      /* Check the API version. */

      StatusCode = SPAPI_GetApiVersion(ApiVersion);

      if ((StatusCode != 0) || (strcmp(ApiVersion, “V3.5-Beta3”) != 0))

      {

         return;

      }

      /* Check the API date. */

      StatusCode = SPAPI_GetApiDate(ApiDate);

      if ((StatusCode != 0) || (strcmp(ApiDate, “April 10, 2001”) != 0))

      {

         return;

      }

      /* Create a logger object. */

      StatusCode = SPLGR_CreateLoggerObject(&LoggerHandle);

      if (StatusCode != 0)

      {

         return;

      }

      /* Initialize the logger object by reading a data logger. */

      StatusCode = SPLGR_ReadLogger(LoggerHandle, 2, 0, “c:\\sample2.spl”);

      if (StatusCode != 0)

      {

         SPLGR_DeleteLoggerObject(LoggerHandle);

         return;

      }

      /* Perform other operations on the logger object here. */

      StatusCode = SPLGR_GetSampleStartTime(LoggerHandle, &SampleStartTime);

      if (StatusCode != 0)

      {

         SPLGR_DeleteLoggerObject(LoggerHandle);

         return;

      }

      /* Delete the logger object. */

      SPLGR_DeleteLoggerObject(LoggerHandle);

   }

SPLGR_ReadLoggerFile

Purpose

This routine initializes the specified logger object in memory by reading the specified logger file.

Format

StatusCode = SPLGR_ReadLoggerFile(LoggerHandle, LoggerFileName)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

LoggerFileName
Input
STR
Reference
The name of the logger file to read.

Remarks

The following C code shows how to read a logger file:

   void main()

   {

      long int          StatusCode;

      char              ApiVersion[65];

      char              ApiDate[65];

      unsigned long int LoggerHandle;

      long int          SampleStartTime;

      /* Check the API version. */

      StatusCode = SPAPI_GetApiVersion(ApiVersion);

      if ((StatusCode != 0) || (strcmp(ApiVersion, “V3.5-Beta3”) != 0))

      {

         return;

      }

      /* Check the API date. */

      StatusCode = SPAPI_GetApiDate(ApiDate);

      if ((StatusCode != 0) || (strcmp(ApiDate, “April 10, 2001”) != 0))

      {

         return;

      }

      /* Create a logger object. */

      StatusCode = SPLGR_CreateLoggerObject(&LoggerHandle);

      if (StatusCode != 0)

      {

         return;

      }

      /* Initialize the logger object by reading a logger file. */

      StatusCode = SPLGR_ReadLoggerFile(LoggerHandle, “c:\\sample1.spl”);

      if (StatusCode != 0)

      {

         SPLGR_DeleteLoggerObject(LoggerHandle);

         return;

      }

      /* Perform other operations on the logger object here. */

      StatusCode = SPLGR_GetSampleStartTime(LoggerHandle, &SampleStartTime);

      if (StatusCode != 0)

      {

         SPLGR_DeleteLoggerObject(LoggerHandle);

         return;

      }

      /* Delete the logger object. */

      SPLGR_DeleteLoggerObject(LoggerHandle);

   }

SPLGR_SetChannelDescription

Purpose

This routine sets the description for the specified channel in the specified data logger, and updates the associated logger object.

Format

StatusCode = SPLGR_SetChannelDescription(LoggerHandle, 

                                         ComPortNumber,

                                         ChannelIndex, 

                                         ChannelDescription)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

Channel
Description
Input
STR
Reference
This string can be up to 12 bytes long (excluding the null terminator).

Remarks

The description for some channel types cannot be changed.

SPLGR_SetChannelEnabled

Purpose

This routine sets the channel enabled flag for the specified channel in the specified data logger, and updates the associated logger object.

Format

StatusCode = SPLGR_SetChannelEnabled(LoggerHandle, 

                                     ComPortNumber,

                                     ChannelIndex, 

                                     ChannelEnabled)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

ChannelEnabled
Input
BOOL
Value
TRUE to enable the channel, False to disable the channel.

Remarks

This routine clears all existing samples in the data logger.

Some channels cannot be disabled.

SPLGR_SetChannelUnits

Purpose

This routine sets the units for the specified channel in the specified data logger, and updates the associated logger object.

Format

StatusCode = SPLGR_SetChannelUnits(LoggerHandle, 

                                   ComPortNumber,

                                   ChannelIndex, 

                                   ChannelUnits)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

ChannelIndex
Input
I32
Value
As described in the Specific Parameters section.

ChannelUnits
Input
STR
Reference
This string can be up to 4 bytes long (excluding the null terminator).

Remarks

The units for some channel types cannot be changed.

SPLGR_SetDescription

Purpose

This routine sets the description in the specified data logger, and updates the associated logger object.

Format

StatusCode = SPLGR_SetDescription(LoggerHandle, 

                                  ComPortNumber, 

                                  Description)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

Description
Input
STR
Reference
This string can be up to 16 bytes long (excluding the null terminator).

Remarks

None.

SPLGR_SetSampleInterval

Purpose

This routine sets the sample interval in the specified data logger, and updates the associated logger object.

Format

StatusCode = SPLGR_SetSampleInterval(LoggerHandle, 

                                     ComPortNumber, 

                                     SampleInterval)

Parameters

Name
Direction
Type
Passed by
Description

LoggerHandle
Input
U32
Value
As described in the Specific Parameters section.

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

SampleInterval
Input
I32
Value
In seconds. Must be a multiple of 10. Valid values are from 10 to 86400.

Remarks

This routine clears all existing samples in the data logger.

SPNWK Routines

The SPNKW routines perform network operations.

3.1.3 SPNWK_GetPopulation

Purpose

This routine determines which data loggers are currently available on the network connected to the specified COM port.

Format

StatusCode = SPNWK_GetPopulation(ComPortNumber,

                                 MaxCount,

                                 Population,

                                 ActualCount)

Parameters

Name
Direction
Type
Passed by
Description

ComPortNumber
Input
I32
Value
As described in the Specific Parameters section.

MaxCount
Input
I32
Value
The maximum number of data loggers that will fit in the population array.

Population
Output
[STRUCT]
Reference
As described below.

ActualCount
Output
I32
Reference
The actual number of data loggers written to the population array.

Remarks

The Population structure has the following format:

Field Name
Type
Description

LoggerAddress
U32
As described in the Specific Parameters section.

SerialNumber
STR
This field is 9 bytes long (including the null terminator).

Description
STR
This field is 41 bytes long (including the null terminator).

Padding
[U8]
This field is 10 bytes long.

SPUTL Routines

The SPUTL routines perform general utility operations.

3.1.4 SPUTL_FormatDate

Purpose

This routine converts the specified number of seconds to a string containing the date.

Format

StatusCode = SPUTL_FormatDate(Seconds, DateText)

Parameters

Name
Direction
Type
Passed by
Description

Seconds
Input
I32
Value
In seconds since midnight (00:00:00), January 1, 1970, Universal Coordinated Time.

DateText
Output
STR
Reference
This buffer should be at least 65 bytes long (including the null terminator).

Remarks

None.

SPUTL_FormatDateAndTime

Purpose

This routine converts the specified time to a string containing the date and time.

Format

StatusCode = SPUTL_FormatDateAndTime(Time, DateAndTimeText)

Parameters

Name
Direction
Type
Passed by
Description

Time
Input
I32
Value
In seconds since midnight (00:00:00), January 1, 1970, Universal Coordinated Time.

DateAndTime
Text
Output
STR
Reference
This buffer should be at least 65 bytes long (including the null terminator).

Remarks

None.

SPUTL_FormatStatusCode

Purpose

This routine converts the specified status code to a string.

Format

StatusCode = SPUTL_FormatStatusCode(StatusCode, StatusCodeText)

Parameters

Name
Direction
Type
Passed by
Description

StatusCode
Input
I32
Value
A status code returned by one of the Spectrum API routines.

StatusCodeText
Output
STR
Reference
This buffer should be at least 129 bytes long (including the null terminator).

Remarks

None.

SPUTL_FormatTime

Purpose

This routine converts the specified number of seconds to a string containing the time.

Format

StatusCode = SPUTL_FormatTime(Seconds, TimeText)

Parameters

Name
Direction
Type
Passed by
Description

Seconds
Input
I32
Value
In seconds since midnight (00:00:00), January 1, 1970, Universal Coordinated Time.

TimeText
Output
STR
Reference
This buffer should be at least 65 bytes long (including the null terminator).

Remarks

None.

SPUTL_LoggerAddrToSerialNum

Purpose

This routine converts the specified logger address to a serial number.

Format

StatusCode = SPUTL_LoggerAddrToSerialNum(LoggerAddress, SerialNumber)

Parameters

Name
Direction
Type
Passed by
Description

LoggerAddress
Input
U32
Value
As described in the Specific Parameters section.

SerialNumber
Output
STR
Reference
This buffer must be at least 9 bytes long (including the null terminator).

Remarks

None.

SPUTL_SerialNumToToLoggerAddr

Purpose

This routine converts the specified serial number to a logger address.

Format

StatusCode = SPUTL_SerialNumToLoggerAddr(SerialNumber, LoggerAddress)

Parameters

Name
Direction
Type
Passed by
Description

SerialNumber
Input
STR
Reference
This string must be 8 bytes long (excluding the null terminator).

LoggerAddress
Output
U32
Reference
As described in the Specific Parameters section.

Remarks

None.

Appendix A. Status Codes

Each Spectrum API routine returns a 32-bit signed integer that indicates the success or failure of the routine. If the status code equals zero, then the routine completed successfully. If the status code is negative, then the routine did not execute because of an error. If the status code is positive, then the routine executed but with a potentially serious side effect.

The status codes are listed below:

Status Code
Status Name
Description

0
Success
Success.

-1
UnknownError
Unknown error.

-2
Cancelled
Operation cancelled.

-3
InvMemoryAddress
Invalid memory address.

-4
InvComPortNumber
Invalid COM port number.

-5
InvLoggerAddress
Invalid logger address.

-6
InvLoggerHandle
Invalid logger handle.

-7
InvLoggerMode
Invalid logger mode.

-8
InvChannelIndex
Invalid channel index.

-9
InvSerialNumber
Invalid serial number.

-10
FailStartTimer
Unable to start timer.

-11
FailAllocateMemory
Unable to allocate memory.

-12
FailDisableChannel
Unable to disable channel.

-13
FailEnableChannel
Unable to enable channel.

-14
FailClearDataPtr
Unable to clear the data pointer in the logger.

-15
FailClearWrapFlag
Unable to clear the data pointer wrapped flag in the logger.

-16
FailProgramLogger
Unable to program the logger.

-17
InvTemperature
Invalid temperature entered.

-18
InvHumidity
Invalid humidity entered.

-19
InvSampleInterval
Invalid sample interval entered.

-20
FieldReadOnly
The specified field is readonly.

-10000
FailCreateSpl
Unable to create logger file.

-10001
FailOpenSpl
Unable to open logger file.

-10002
FailReadSpl
Unable to read logger file.

-10003
InvSplFormat
Invalid file format field in logger file.

-10004
InvSplDescription
Invalid description field in logger file.

-10005
InvSplStartTime
Invalid start time field in logger file.

-10006
InvSplSystemBlock
Invalid system block field in logger file.

-10007
InvSplSample
Invalid or missing sample in logger file.

-10008
InvSplChecksum
Invalid checksum field in logger file

-10009
InvSplUsername
Invalid username field in logger file.

-10010
InvSplPassword
Invalid password field in logger file.

-10011
InvSplCreationTime
Invalid creation time field in logger file.

-10012
NoSplChanEnabled
No channels enabled in logger file.

-20000
FailAllocateCom
Unable to allocate COM port.

-20001
FailAllocateCom1
Unable to allocate COM port 1.

-20002
FailAllocateCom2
Unable to allocate COM port 2.

-20003
FailAllocateCom3
Unable to allocate COM port 3.

-20004
FailAllocateCom4
Unable to allocate COM port 4.

-20010
FailSetupCom
Unable to setup COM port.

-20011
FailSetupCom1
Unable to setup COM port 1.

-20012
FailSetupCom2
Unable to setup COM port 2.

-20013
FailSetupCom3
Unable to setup COM port 3.

-20014
FailSetupCom4
Unable to setup COM port 4.

-20020
FailCommCom
Unable to communicate with logger on COM port.

-20021
FailCommCom1
Unable to communicate with logger on COM port 1.

-20022
FailCommCom2
Unable to communicate with logger on COM port 2.

-20023
FailCommCom3
Unable to communicate with logger on COM port 3.

-20024
FailCommCom4
Unable to communicate with logger on COM port 4.

-20030
InvLoggerData
Invalid logger data detected.

-20031
InvHardwareModel
Invalid hardware model detected.

-20032
DifferentLogger
Different logger detected.

-30000
FailPrintDoc
Unable to print document.

-30001
FailOpenClipbrd
Unable to open clipboard.

-30002
FailEmptyClipbrd
Unable to empty clipboard.

-30003
FailCloseClipbrd
Unable to close clipboard.

-30004
FailCopyToClipbrd
Unable to copy to the clipboard.

-30005
FailCreateExpFile
Unable to create export file.

-30006
FailCreateBitmap
Unable to create bitmap.

-30007
FailCopyBitmap
Unable to copy bitmap.

-30008
FailSelectBitmap
Unable to select bitmap.

-30009
FailLoadBitmap
Unable to load bitmap.

These values are subject to change, and should NOT be coded as numerical values in your programs. Instead, use the constants in the supplied include files.

Appendix B. Revision History

This appendix describes the changes made in recent versions of this document.

The following changes were made in Version 3.2-Beta3:

· Recompiled Version 3.2-Beta2 to correct a bug in a Microsoft C run-time library routine that causes the DLL to calculate the wrong time during the first week of daylight savings time beginning April 1, 2001.

The following changes were made in Version 3.5-Beta1:

· Removed the following routine:

· SPDLG_ShowRealtimeValues

· Defined the following routines: 

· SPAPI_GetPhase1Properties

· SPAPI_GetPhase2Properties

· SPAPI_SetPhase1Properties

· SPAPI_SetPhase2Properties

· SPLGR_GetSampleEndTime

· Added the following routines: 

· SPAPI_GetProtocol

· SPAPI_SetProtocol

· SPDLG_ExploreNetwork

· SPLGR_SetChannelDescription

· SPLGR_SetChannelEnabled

· SPLGR_SetChannelUnits

· SPNWK_GetPopulation

· SPUTL_FormatDate

· SPUTL_FormatTime

· SPUTL_LoggerAddrToSerialNum

· SPUTL_SerialNumToLoggerAddr

· Removed the LoggerAddress parameter for the following routines: 

· SPLGR_ClearLogger

· SPLGR_SetDescription

· SPLGR_SetSampleInterval

· Modified some of the buffer sizes.

· Added some status codes.

The following changes were made in Version 3.5-Beta2:

· Renamed the following routine: 

· SPLGR_GetChannelLastValue to SPLGR_GetChannelValue.

· Added the following routine: 

· SPLGR_ReadChannelValues

· Modified some of the buffer sizes.

The following changes were made in Version 3.5-Beta3:

· Recompiled Version 3.5-Beta2 to correct a bug in a Microsoft C run-time library routine that causes the DLL to calculate the wrong time during the first week of daylight savings time beginning April 1, 2001.
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