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Overview

Hart Tools

The Hart Driver DLL is implementing the Hart communication
protocol like the already existing HartDLL 6.0 of

Borst Automation. The DLL is not (!) using any framework like
MFC. It does not use the Windows Registry and is not depending
on any other DLL except the standard Windows system DLLs.
The DLL itself is using standard Windows API calls and is
therefore compatible to all Versions of Windows with the 32 Bit
API.

The implementation of the Hart Protocol does not contain any
restriction to frame lengths like in Hart 5.x (e.g.). Therefore the
communication functions can be used for devices supporting
Hart 5.x up to Hart 6 and Hart 7 as it was recently released.

The usage of the driver requires a certain amount of steps.
Before using the communication the application has to register
for a com port of the PC. This can be any com port from 1 to
255 including virtual com ports as they are used for USB like
the hart modems of MACTek® or Microflex.

Typical Service Processing Program Flow

y

BHDrv_OpenChannel Register at a com port

\ 4

BHDrv_ConnectByAddr Get the unique identifier of the device

A

y

Send next command

BHDrv_DoCommand <

A

4

BHDrv_IsServiceCompleted

A

Poll for service completion

A

y

BHDrv_Fetch

Confirmation | Get the resulting data

A

4

BHDrv_CloseChannel

v

Figure 1: Polling for Service Completion
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Because command 0 is the only command in Hart which is working with the short address
(0..15) the unique identifier has to be fetched from the device to use it for the other
commands.

There are two ways to wait for the completion of a service. Picture 1 is showing the no wait
mode. In the no wait mode the client program has to poll the DLL by calling
BHDrv_IsServiceCompleted.

l

BHDrv_OpenChannel Register at a com port

v
BHDrv_ConnectByAddr Get the unique identifier of the device

v Send next command
BHDrv_DoCommand <

Y
BHDrv_FetchConfirmation Get the resulting data

v
BHDrv_CloseChannel

v

Figure 2: Using the Wait Mode of the DLL

When a service is processed using the function
BHDrv_DoCommand with the option flag DRV_WAIT the
program is returning when the service is totally completed even
if there are errors or if the device is not responding.

Waiting for a service results in a small delay of approximately
250 ms.

Note: If a device is not responding, the function delay for a
multiple of the number of retries which had been configured by
the function BHDrv_SetConfiguration.
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Architecture

User Application

BaHart Drv70. dl |

DLL Interface Functions

Service Handler

Real time ]
functionality

Hart Protocol Thread

PC Com Port

Figure 3: The Internal Structure of the DLL

HART MODEM

Yes

!

Start Service

y
Done?

No

Sleep 10 ms

[

The figure above shows that the DLL is using is using it's own
thread for the real time application. Thus the calling thread may
be of any kind. Even if the DLL is waiting for the completion of
the service it is taking the calling thread into sleep mode.

User Application

Thread 1

Thread 2

Thread 3

\

/

BaHartDrv70.dll(1)

BaHartDrv70.dll(3)

BaHartDrv70.dll(2)

Figure 4: The DLL can be used by different Threads

The DLL may be called from several threads. The functions and
communication services are thread safe. Each thread should
register explicitely to get its own handle.

HartDLL 7.0.0 / 28.4.2010
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Directory Structure

After unzipping the Borst Automation Package the following
directory structure was generated in the application path.

User’'s Path

I_Hart Drv70 All DLLs and

t‘ Executables go here

Exanpl es |

Docunent ati on

L {CommonC

L 1CormonC# Interfaces to the DLL
L {CommpnVb

L__Hart DLL

_|C#

l__|Connect AndRead A

| _1Get CyclicData

| IRdW RangeAndTag >

. IRunAsS| ave

| 1Get Uni quel Dby Tag

_l_ExceI |
_l_\l/i_sual Basi c |

/ Solutions and Projects
RdW RangeAndTag

L [Hart X

o |
Vi sual Basi c |

Figure 5: Directory Structure after Setup

Getting Started

Install the package into a directory of your choice. Open one of
the solutions provided in the example pathes.

Note: The projects were generated with Visual Studio 2005.
Trying the examples with an earlier Version of Visual Studio will
not work.

In the directory _Excel you find an xlIs file containing VBA code
for accessing the Tiny Hart DLL.
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It is recommended to provide a copy of BaTinyHart70.dll on the

windows system path to allow the access of the DLL from any
directory.

Distribution of Applications

The only thing you have to provide with your application is a
copy of the DLL (BaHartDrv70.dll). The DLL has to be stored in
the directory the application is starting from or in the Windows
system path.

Note: Be sure that the first call of your application is a call of
the validation function of the DLL (BHDrv_ValidateLicense)
passing a valid license code to the DLL.

HartDLL 7.0.0 / 28.4.2010 Overview - 5
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Examples

There are several examples provided to demonstrate the access
of the DLL in C/C++, C#, Visual Basic and VBA!.

All examples have a similar functionality. Firstly a com port is
opened and a connection is established. Then some Hart data is
accessed.

HartDLL
C/C++

The solution is placed in the path
.\ Exanpl es\ Har t DLL\ Cpp\ Usi ngBaHar t Drv70. sl n |

The example is a little console application written in straight C.

Enter Com Port: 2
PrimaryMaster (y/nd? y

Connecting...

Device ID:

Reading Mew Date...
Response Code 1: 8
Response Code 2: A1A8AAAA

Response Data Len: 21

Day: &
Month: 3
Year: 2818

Write new Date (y/nd>?

4 13 ﬂ
The interface is defined in BaHartDrv70.h.

The first call of the DLL is used for setting the license key.

/* Set the License in the DLL */
BHDr v_Val i dat eLi cense( " 12345678- ABCD- 9012- DDDD- 1234567TRI AL") ;

Code Snippet 1: Calling ValidateLicense

The license code here has to be replaced by your license code
which is provided to you after purchasing the full version.

1VBA = Visual Basic for Applications (used in Excel)

HartDLL 7.0.0 / 28.4.2010 Examples - 6
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C#

RdWrRangeAndTag
The solution is placed in the path

.\ Exanpl es\ Har t DLL\ C#\ RdW RangeAndTag\ CsRdW RangeAndTag. sl n

The example is based on a dialog form.

=10l x|

ComPot: [COM2  w]|  LastEror: [None
Digconnect | Status: ICunnededtu Device...

— Dynamic Data

On

Read Curment I 155387 mA  Process Varable 1:
I o

[" Cydlic Update o=  Percent: 724917 | 36,3016

— Range Values
Read Lowrer I 200.0 Upper: I 2000.0
Wirite Mew Lower I 1.0 Mew Upper: 50.0
— Tag Name
Communication: [:}
Read | Actual Value: [HELLO_

Write Mew Value: [HELLO_ Exit |

The interface to HartDrv70 is declared in the module
BaHartDrv70_Iface.cs which located in the directory
CommonC#.

The example is demonstrating two features of the driver DLL.
The first is thread safety the second is the way how to encode
and decode data.

The first call into the DLL is implemented in the constructor of
the class CCom, which is implemented in the module
Communication.cs.

Hart DLL. BHDrv_Val i dat eLi cense(new St ringBui | der ("12345678- ABCD- 9012- DDDD- 1234567TRI AL")) ;

Code Snippet 2: Calling ValidateLicense

The StringBuilder class, which is used here, is referenced in the
namespace System.Text.

The thread safety of the DLL is demonstrated by providing a
separate thread for each service thus running more than one
thread at a time requesting Hart services.

It has to taken into account that for the connection of the
worker threads and the application, which is a Windows form,
the method BeginInvoke() is used.

Let’s have a look to the code for reading cyclically refreshed
variables (cyclic data). This is started either in the Click event of
the button butReadPVs or the RunWorkerCompleted event of
the worker thread wrkReadPVs. Both events are calling the
method RunWorkerAsync of this worker thread. The event
DoWork of the said thread is calling the method
ReadPVsInWrkThread of the CCom class.

HartDLL 7.0.0 / 28.4.2010 Examples - 7
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The thread is performing two Hart services for reading the
current the percentage value and the primary variable.

public void ReadPVsI nW kThread(frnivain frm

{
float fCurrent = 0.0f;
float fPercent = 0.0f;
fl oat fPvl = 0.0f;

i f (Handl eCormand(2, m abyData, 0, 8))

f Current
f Per cent

Hart DLL. BHDrv_Pi ckFl oat (0, ref mstrConfirmation.aby_Data[0], HartDLL. MSB_FI RST);
Hart DLL. BHDrv_Pi ckFl oat (4, ref mstrConfirmation.aby_Data[0], HartDLL. MSB_FI RST);

}
i f (Handl eCormand(1, m abyData, 0, 5))
fPvl = Hart DLL. BHDrv_Pi ckFl oat (1, ref mstrConfirmation.aby_Data[0], HartDLL. MSB_FI RST);

}
del PVsResul t dPVsResult = new del PVsResul t (frm Get PVsResul t);
frm Begi nl nvoke(dPVsResul t, new Object[] {fCurrent, fPercent, fPvl});

Code Snippet 3: Reading the Dynamic Values

Because a thread must not access the controls of the main form
a function provided by the parent (main form) is invoked. It is
important to recognize that BeginInvoke is used. The reason is,
that the BeginInvoke method is using the PostMessage function
of Windows, thus not blocking the calling thread.

public void GetPVsResult(float fCurrent, float fPercent, float fPvl)
{

txt Current. Text fCurrent. ToString("O0. O###") ;
t xt Percent . Text f Percent. ToString("0. O###") ;
txt PV1. Text = fPvl. ToString("O0. O###") ;

Handl eLast Error () ;

i f(!chkCyclic. Checked)

but ReadPVs. Enabl ed = true;
}

}

Code Snippet 4: Displaying the Dynamic Values
ConnectAndRead

=10l x|

]

Com Port: |COM2 = Last Emor: [O.K.

ﬂl Read PVs ™ Cycic Read PVe

Manufacturer 1D pai) Current: Iﬂ mA
Device ID: I_'l Process Varable 1: Im -f-
Freambles: |—5 Process Varable 2: Im =5
Hart Wersion: |—5
Software Version: I—Tl}
Hardware Version: I_B Exit |

The Example demonstrades the usage of the connection
information and the BHDrv_IsServiceCompleted method.

The solution is located in the following path.

|. \ Exanpl es\ Hart DLL\ C#\ Connect AndRead\ Connect AndRead. sl n

HartDLL 7.0.0 / 28.4.2010 Examples - 8
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GetCyclicData
The solution is stored in the subdirectory:

|.\Exarrpl es\ Hart DLL\ C#\ Get Cycl i cDat a\ CsGet Cycl i cData. sl n

B Get Cyclic Data (Hart Burs =10 x|

Com Port: ICC'MZ "I Last Emar: INune
Disconnect | Status: ICunnededtu Device...

— Dynamic Data
I~ Cyclic Update @: W Use Callback Burst On Burst OFF |
Pos |  Time| Cmd | Rsp1] Rsp? | Data |
1 13555 | 3| 0| 01010000 412000 0007 3F 5000 0D
2 13961 | 3| 0| 01010000 412000 0007 3F 8000 00
3 14366 | 3| 0| 01010000 412000 0007 3F 8000 0D
4 14772 | 3| 0| 01010000 412000 00 07 3F 8000 0D
5 151779 | 3| 0| 01010000 412000 00 07 3F 8000 0D
6 15584 | 3| 0| 01070000 4120000007 3F 800000
?I 15989 | 3| 0| 01010000 412000 0007 3F 8000 0D
4

| o[
Listen Cyclic Data: &) Clear | Bxit |

It is a new feature of HartDLL 7.0 to allow receiving burst
messages from the Hart protocol. There are two ways to get the
messages. One is to call the function BHDrv_CycSrvGetData to
read eventual received burst frames. The other way is to
register a call back which is called when a burst message
arrived. As most programmers should be pretty much familiar
with the polling method, the callback is not very common at
least by C# users. Therefore a more detailed description is
given in this section.

The callback function for fetching burst data of a device is
implemented in the class CCom in the module
Communication.cs.

private del egate void del Di spl ayCyclicData(HartDLL. T_strCyclicData strCyclicData);

private void SubscribeCyclicData(ref HartDLL. T strCyclicData rstrCyclicData)

{
m strCyclicbData = rstrCyclicData;

try
{
m f r nPar ent . Begi nl nvoke( new del Di spl ayCycl i cDat a(Di spl ayCycl i cDat a),
new Cbject[] {mstrCyclicData});
}

catch

{
}

Code Snippet 5: The Callback Function and the Invokation Delegate

The called function takes a local copy of the data and invokes a
function which is accessing the controls of the client form. The
function which is invoked is DisplayCyclicData.

HartDLL 7.0.0 / 28.4.2010 Examples - 9
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This function displays the data carried within the structure
strCyclicData.

private void DisplayCyclicData(HartDLL. T _strCyclicbData strCyclicData)
{

string[] s;

ListViewltemItem= mlstCyclicData.ltenms. Add(m.| stCyclicData.ltens. Count. ToString("0"));
I tem Subl tems. Add(strCyclicData. ul Ti meSt anp. ToString("0"));

Item Subltens. Add(strCyclicbData. byCnd. ToString("0"));

I tem Subl tens. Add(strCyclicData. byRspl. ToString("0"));

I tem Subl t ens. Add( CHel pers. Get Bi n(strCyclicData. byRsp2));

i f(strCyclicData. byDataLen > 0)

s = CHel pers. si npl eHexDunmp(strCyclicData.aby_Data, m strCyclicData. byDatalLen, 200);
}

el se

{
s = new string[1] {"No Data"};

}
I'tem Subltens. Add(s[0]);
Item EnsureVisible();

Code Snippet 6: Displaying the Burst Data in a ListView Control

The delegate for passing the callback to the HartDLL is declared
in the private data region of CCom (Communication.cs).
[Har t DLL. del Subscri beCycl i cData m dl Cal | back; |

Code Snippet 7: Declaration of the Delegate for the Callback

In the constructor of CCom the function is inserted into the
delegate object.

public CCom(frmvain frm ListViewlst)
{

//lnsert arrays into structures

m str Connecti on. abyUni quel D = new byt e[ 5] ;

m strConfirmation. aby_Data = new byt e[ 64];

m strCyclicData.aby_Data = new byt e[ 64];

//1nsert callback into del egate

m dl Cal | back = new Hart DLL. del Subscri beCycl i cDat a( Subscri beCycl i cDat a) ;
/| Take copies of client objects

m | stCyclicData = I st;

mfrnParent = frm

Code Snippet 8: Constructor of the CCom Class

Finally the callback is registered at the HartDLL in the method
RegisterCallback of the CCom class.

public void RegisterCallback()

i f(mhDrv !'= HartDLL. | NVALI D_DRV_HANDLE)

Hart DLL. BHDrv_CycSrvRegi st er CB(m_hDrv, mdl Cal | back);
}

}
Code Snippet 9: Registering the Callback at the HartDLL

Precautions

If structures are used which are containing one or more arrays
these arrays must be instanciated before accessing them (see
Code Snippet 8).

For not blocking the thread which is performing the callback use
BeginInvoke for the call of the function in the parent
environment (see Code Snippet 5).

HartDLL 7.0.0 / 28.4.2010 Examples - 10
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The solution of this example is stored a

Hart Tools

t the following place.

|. \ Exanpl es\ Har t DLL\ C#\ Get Unl Dby Tag\ Get Unl DbyTag. sl n

=01 x|
Connect Tag Name: I‘.".-';’-‘-.LTEH_
Unique ID:  JoeFB  [IxD1 | 200 |12 0667
End |

The example demonstrates the usage of the function
BHDrv_ConnectByTagName of the HartDLL.

private void but Connect_d i ck(object sender, System EventArgs e)

Vi

I'= BaHart Drv70. Hart DLL. | NVALI D_DRV_HANDLE)

StringBui | der sb new StringBuil der ("
i f (m_hChannel
{
sb. I nsert (0, txtTagNane. Text);
BaHar t Drv70. Har t DLL. BHDr v_Put PackedASCI | (sh, 8, 0, ref this.abyData[O0]);
m_hServi ce BaHar t Drv70. Har t DLL. BHDr v_Connect By TagNane
( m_hChannel ,
ref this.abyDatalO0],
BaHart Drv70. Har t DLL. DRV_WAI T,
2

ref mstrConnection);

DE
BaHart Drv70. Har t DLL. BHDr v_Fet chConnect i on( m_hSer vi ce,

txt Unl dO. Text = "0x" + m.strConnection. abyUni quel D[ 0] . ToStri ng("X02");
txt Unl d1. Text = "0x" + m.strConnection. abyUni quel D[ 1] . ToStri ng(" X02");
txt Unl d2. Text = "0x" + m.strConnection. abyUni quel D} 2]. ToString("X02");
txt Unl d3. Text = "0x" + m.strConnection. abyUni quel D} 3]. ToString("X02");
txt Unl d4. Text = "0x" + m.strConnection. abyUni quel D] 4] . ToStri ng("X02");

Code Snippet 10: Connecting by Tag Name

Precaution

The number of the com port is hard coded in the form Load

event.

private void frmvai n_Load(object sender,

m_hChannel BaHar t Drv70. Hart DLL. BHDr v_

}

Event Args e)

OpenChannel (2);

Code Snippet 11: Setting the Com Port

HartDLL 7.0.0 / 28.4.2010
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RunAsSlave
The example can be found in the path:

.\ Exanpl es\ Har t DLL\ C#\ RunAsSl ave\ RunHart Sl ave. sl n

Use the Hart =[O x|
Com Port
|c0m2 v] Com Port QK. ¥ Slave Adtivated
Measured Value:

Tag Mame: IHELLCI | 1.91

Descriptor: MY DESCRIPTOR

Date: IE.1 1.2008

Message: IMY MESSAGE

FloatVar: -

Integeryar: -

The behavior of the example is explained in a html document
which can be opened under the following path:

http://borst-automation.com/manuals/RunAsSlave/CsExampleMasterSlave.htm.

Visual Basic

There is one Visual Basic example available in the following
path.

.\ Exanpl es\ Hart DLL\ Vi sual Basi c\ RAW RangeAndTag\ VbRdW RangeAndTag. sl n

The example in Visual Basic is exactly the same as for C#. For
functional details please refer to the C# example
RdWrRangeAndTag.

The interface is declared in the module BaTinyHart70_Iface.vb.
For using the StringBuilder object in the following statement

|Hart DLL. BHDrv_Val i dat eLi cense( New Stri ngBui |l der (" 12345678- ABCD- 9012- DDDD- 1234567 TRI AL"))

it is required to import the namespace System.Text.

[Imports System Text

Excel

As the codes for C# and Visual Basic.Net are very similar using
the same virtual machine. However, VBA? is completely
different.

The documentation of the example is available in a separate
document:

http://borst-automation.com/manuals/UsingHartInExcel/ExcelUsingHart.pdf.

2VBA = Visual Basic for Applications

HartDLL 7.0.0 / 28.4.2010 Examples - 12
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Functional Description

Functions

All functions of the DLL are thread safe. The interface for the
functions calls is the same as the WINAPI functions. Thus the

DLL may be used by all applications which support calls to the
WINAPI functions.

Initialization/Termination
ValidateLicense

voi d BHDrv_Val i dat eLi cense(const char * pcLi censeCode);

BaHart Drv70. h, BaHartDrv70.1ib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
pcLi censeCode I'n Pointer to a text containing a valid |icense code.
Usage

BHDr v_Val i dat eLi cense( " 12345678- ABCD- 9012- DDDD- 1234567TRI AL") ;

The first call into the DLL should be a call to this function
passing the correct license key to the software. On computers,
where the Borst Automation software was installed, this is not
necessary because the license was copied to the registry.
However, if you plan to distribute your application it has to call
this function.

OpenChannel

unsi gned int BHDrv_QpenChannel (unsi gned short usConPort);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb
Parameter | Type | Description

usConPor t I'n Nunber of the PC com port (1..255)
Returns

I NVALI D_DRV_HANDLE: Com port coul d not be registered
Any ot her val ue: Registration successful

Usage
m hDrv = Hart DLL. BHDr v_CpenChannel ( Convert. ToUl nt 16( m.i ConPort));

The function allocates the selected com port if possible and
starts its own working thread for accessing Hart services. The
value which is returned is a handle which has to be passed to all
functions which are requesting a service.
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CloseChannel

voi d BHDrv_Cl oseChannel (unsi gned int hDrv);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_I|face.cs, BaHartDrv70_Iface.vb

Parameter | Type | Description

hDr v I'n The handl e whi ch was returned by OpenChannel

Usage

Hart DLL. BHDr v_C oseChannel (m_hDrv);

It is required to call this function at least when the application is

terminating.
GetConfiguration
voi d BHDrv_Get Configuration(unsigned int hDr v,

T strConfiguration * pstrConfiguration);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_I|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v In The handl e whi ch was returned by OpenChannel
pstr Configuration Qut The function copies the configuration to the structure
pointed to.
Usage

BHDr v_Get Conf i gurati on(hDrv, &strConfiguration);

SetConfiguration

voi d BHDrv_Set Confi guration(unsigned int hDr v,
T strConfiguration * pstrConfiguration);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v In The handl e whi ch was returned by OpenChannel
pstr Configuration In The function uses the value of the given structure to

configure the driver.
In case of a paranmeter error the function defaults to the
m ni mum respectively naxi nrum val ue of the paraneter.

Usage

strConfiguration.uclnitial MasterRole = 1;
BHDr v_Set Conf i gurati on( hDrv, &strConfiguration);

If the function is not called after loading the DLL the driver is
using the default values.

HartDLL 7.0.0 / 28.4.2010 Functional Description - 14



Hart Tools

Master Services
Connect by Address

unsi gned int BHDrv_Connect ByAddr (unsi gned i nt hDr v,
unsi gned char ucAddr,
unsi gned char uc QCS,

unsi gned char ucNunRetri es);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v I'n The handl e which was returned by the OpenChannel function
ucAddr I'n Hart device address (0..15)

ucQos I'n Quality of service

DRV_WAIT | Return if the service is conpleted

DRV_NO WAIT | Return inmedi ately, user will poll for conpletion

ucNunRetri es I'n Nunber of retries to repeat the service in case of a
conmuni cation error respectively mssing response

Returns

I NVALI D_SRV_HANDLE: No resource avail able, service could not be started
Any ot her val ue: Service handle which is used to access the service results

Usage

m hService = HartDLL. BHDrv_Connect ByAddr (m hDrv, m byAddress, HartDLL.DRV_.WAIT, 2);

The service is using the short address to perform Hart command
0 to get the unique identifier.

Connect by Unique ID

unsi gned int BHDrv_Connect ByUni quel D(unsi gned i nt hDr v,
unsi gned char * pucUni quel D,
unsi gned char uc QCS,

unsi gned char ucNunmRetri es);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v I'n The handl e which was returned by the OpenChannel function
pucUni quel D I'n Pointer to a five octet array with the unique identifier

ucQos I'n Quality of service

DRV_VWAIT | Return if the service is conpleted

DRV_NO WAIT | Return imedi ately, user will poll for conpletion

ucNunRetri es I'n Nunber of retries to repeat the service in case of a
conmuni cation error respectively mssing response

Returns

I NVALI D_SRV_HANDLE: No resource avail able, service could not be started
Any ot her val ue: Service handle which is used to access the service results

The function is using the unique identifier. It can be used on a
multidrop network even if all devices have the same short
address. However using this function makes only sense if the
unique identifier of each device is known.
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Connect by Tag Name

unsi gned int BHDrv_Connect ByUni quel D(unsi gned i nt hDr v,
unsi gned char * pucTagNane,
unsi gned char uc QCS,

unsi gned char ucNunmRetri es);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v I'n The handl e which was returned by the OpenChannel function
pucTagName I'n Pointer to the octet array of a length of 6 or 24 dependi ng

wet her the short or long tag nanme is used

ucQos I'n Quality of service

DRV_VWAIT | Return if the service is conpleted

DRV_NO WAIT | Return imedi ately, user will poll for conpletion

ucNunRetri es I'n Nunber of retries to repeat the service in case of a
conmuni cation error respectively mssing response

Returns

I NVALI D_SRV_HANDLE: No resource avail able, service could not be started
Any ot her value: Service handle which is used to access the service results

Usage

St ri ngBui | der sb = new StringBuil der (" ")

sb. I nsert (0, txtTagName. Text);
BaHar t Drv70. Har t DLL. BHDr v_Put PackedASCI | (sb, 8, 0, ref this.abyData[0]);
m _hServi ce = BaHart Drv70. Har t DLL. BHDr v_Connect By TagNanmeg( m_hChannel ,
ref this.abyData[O0],
BaHar t Drv70. Hart DLL. DRV_WAI T,
2
DE

The function uses the tag name of the device to retrieve the
unique identifier. Typically this function is used in multidrop

networks.
FetchConnection
voi d BHDrv_Fet chConnecti on(unsi gned int hDr v,

T _strConnection * pstrConnection);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description

hSrv I'n The service handl e which was returned by the service request
for connecting to a device

pstrConnecti on Qut The function assigns the connection details (device
information) to the structure pointed to. In case of a
conmuni cation error only the error variable is set (see
service conpl etion codes).

Usage

Hart DLL. BHDr v_Fet chConnect i on(m _hServi ce, ref mstrConnection);
i f(m.strConnection.byError != HartDLL. SRV_SUCCESSFUL)

m.i Last Error = ERR_CONNECTI ON_FAI LED;
}

el se

m_i ConPort St at us = COM_CONNECTED,;

}

Note: After a call of this function the driver is deleting the
service. hService is no longer valid after calling FetchConnection
once.
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Do Command

unsi gned int BHDrv_DoComrand(unsi gned i nt hDr v,
unsi gned char ucComand,
unsi gned char ucQCs,

unsi gned char * pucReqDat a,
unsi gned char ucReqgDat aLen,
unsi gned | ong dwAppKey,
unsi gned char * pucUni quel D

) y
BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_I|face.cs, BaHartDrv70_Iface.vb
Parameter Type | Description
hDr v I'n The handl e which was returned by the OpenChannel function
ucConmmand I'n Hart command to be sent with the request

ucQos I'n Quality of service

DRV_WAIT | Return if the service is conpleted

DRV_NO WAIT | Return inmedi ately, user will poll for conpletion

pucReqDat a I'n Request data: octet streamto be sent with the command
ucReqgDat aLen I'n Length of the request data stream (nunber of octets/bytes)
dwAppKey I'n Any val ue. The value which the user is setting here is

returned by the confirmation as is. This could be sonething
like a pointer to a callback function.

pucUni quel D I'n Uni que identifier of the addressed device

Returns

I NVALI D_SRV_HANDLE | No resource avail able, service could not be started

Any ot her value | Service handle which is used to access the service results

Usage

int hService = Hart DLL. BHDr v_DoCommand( m_hDr v, byCnd, HartDLL. DRV_WAI T,
ref m abyData[0], byReqgLen, 0,
ref m.strConnection. abyUni quel D[ 0] ) ;

i f(hService !'= HartDLL. | NVALI D_SRV_HANDLE)

Hart DLL. BHDrv_Fet chConfirmati on( hServi ce, ref mstrConfirnation);
if(mstrConfirmation. byError == HartDLL. SRV_SUCCESSFUL)

{

etc...

Is Service Completed

unsi gned char BHDrv_I sServi ceConpl et ed(unsi gned i nt hSrv);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hSrv I'n The service handl e which was returned by the connect request
or do command function
Returns
T _TRUE(1) | Service is conpleted
T_FALSE(OQ) | Service is still processing
Usage

i f (pCSanpl er. hService != Hart DLL. | NVALI D_SRV_HANDLE)

i f(HartDLL. BHDrv_I sServi ceConpl et ed( pCSanpl er . hServi ce) == Hart DLL. T_TRUE)
{

etc...

The function may be used in implementations which use to
initiate several services in parallel.
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Fetch Confirmation

voi d BHDrv_Fet chConfirnmation(unsigned int hSrv,
T strConfirmation * pstrConfirmation);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hSrv I'n The service handl e which was returned by the do command
function
pstrConfirmation Cut Points to a structure to assign the result of a service to
Usage

Hart DLL. BHDr v_Fet chConf i rnati on( hServi ce, ref mstrConfirnation);
if(mstrConfirmation. byError == HartDLL. SRV_SUCCESSFUL)

{
etc...
Encoding
Int8
voi d BHDrv_Put | nt 8(unsi gned char ucDat a,
unsi gned char ucOr f set,

unsi gned char * pucStream;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ucDat a In 8 bit value to be inserted into the stream
ucOr f set I'n O fset to the first octet (byte) of the stream
pucSt ream I'n Pointer to the byte streamto insert the encoded val ue into
Int16
voi d BHDrv_Putlnt 16(unsi gned short usDat a,
unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
usDat a In 16 bit value to be inserted into the stream
ucOr f set I'n O fset to the first octet (byte) of the stream
pucSt ream I'n Pointer to the byte streamto insert the encoded val ue into
ucEndi an I'n Byt e order
MSB_FI RST(0) | Big Endian (Hart standard)
LSB_FIRST(1) | Little Endian

To allow a flexible byte order is interesting for vendor specific
commands, which are sometimes not following the Hart
standard. MSB stand for Most Significant Byte and LSB for Least
Significant Byte.
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Int24
voi d BHDrv_Put I nt 24(unsi gned | ong ul Dat a,
unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ul Dat a I'n 24 bit value to be inserted into the stream
ucOr f set I'n O fset to the first octet (byte) of the stream
pucSt ream I'n Pointer to the byte streamto insert the encoded val ue into
ucEndi an I'n Byt e order
MSB_FI RST(0) | Big Endian (Hart standard)
LSB_FIRST(1) | Little Endian

Int32
voi d BHDrv_Put I nt32(unsi gned | ong ul Dat a,
unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ul Dat a In 32 bit value to be inserted into the stream
ucOr f set I'n O fset to the first octet (byte) of the stream
pucSt ream I'n Pointer to the byte streamto insert the encoded val ue into
ucEndi an I'n Byt e order
MSB_FI RST(0) | Big Endian (Hart standard)
LSB_FIRST(1) | Little Endian

Float
voi d BHDrv_Put Fl oat (f | oat f Dat a,
unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;
BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb
Parameter Type | Description
f Dat a I'n Fl oat value (single precision) to be inserted into the stream
ucOr f set I'n O fset to the first octet (byte) of the stream
pucStream I'n Pointer to the byte streamto insert the encoded val ue into
ucEndi an I'n Byt e order
MSB_FI RST(0) | Big Endian (Hart standard)
LSB FIRST(1) | Little Endian

Usage

Har t DLL. BHDr v_Put Fl oat ( m_f NewUpper Range, 1, ref mabyData[0], HartDLL. MSB_FI RST);

The following summarizes the IEEE 754 and recommends that
standards are referred to for implementation.
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The floating point values passed by the protocol are based on
the IEEE 754 single precision floating point standard.

Data Byte #0 #1 #2 #3

SEEEEEEE EMVMVIVIVM MIWVMVMVM MVIVMVMIVM

S - Sign of the mantissa; 1 = negative
E - Exponent; Biased by 127 decimal in two's conpl enment format
M- Mantissa; 23 least significant bits, fractional portion

The value of the floating point number described above is
obtained by multiplying 2, raised to the power of the unbiased
exponent, by the 24-bit mantissa. The 24-bit mantissa is
composed of an assumed most significant bit of 1, a decimal
point following the 1, and the 23 bits of the mantissa.

SLM . 2527

The floating point parameters not used by a device will be filled
with 7F A0 00 00: Not-a-Number.

Packed ASCII

voi d BHDrv_Put PackedASCI | (unsi gned char * pucStri ng,
unsi gned char ucStringlLen,
unsi gned char ucOr f set,
unsi gned char * pucStrean);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
pucString I'n Pointer to an octet streamof 8-bit visible characters
ucStringlLen I'n Length of the visible string (nunber of characters)
ucOr f set I'n O fset to the first octet (byte) of the stream
pucStream I'n Pointer to the byte streamto insert the encoded value into
Usage

StringBuil der sb = new StringBuil der (m sNewTagNane) ;

//Put the new tag nane into the frane
Hart DLL. BHDr v_Put PackedASCI | (sb, 8, 0, ref mabyData[0]);

Packed ASCII Coding

The packed ASCII Format uses 6 Bit to encode a character.
Therefore 4 characters in the original string require 3 octets in
the resulting data. It is recommended to provide strings always
as a multiple ordinal of 4 characters

Construction of Packed-ASCII characters:
a) Truncate Bit #6 and #7 of each ASCII character.
b) Pack four, 6 bit-ASCII characters into three bytes.
Reconstruction of ASCII characters:
a) Unpack the four, 6-bit ASCII characters.

b) Place the complement of Bit #5 of each unpacked, 6-bit
ASCII character into Bit #6.

c) Set Bit #7 of each of the unpacked ASCII characters to
Zero.
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The Packed ASCII code (hexadecimal) allows the representation
of the following characters.

CHAR | CODE | CHAR | CODE | CHAR | CCDE | CHAR | CODE
@ |00 P 10 Space | 20 0 30
A 01 Q |11 ! 21 1 31
B 02 R 12 " 22 2 32
C 03 S 13 # 23 3 33
D 04 T 14 $ 24 4 34
E 05 U 15 % 25 5 35
F 06 \% 16 & 26 6 36
G |07 w | 17 ' 27 7 37
H 08 X 18 ( 28 8 38
| 09 Y 19 ) 29 9 39
J 0A Z 1A * 2A : 3A
K |0B [ 1B + 2B ; 3B
L oC \ 1C , 2C < 3C
M 0D ] 1D - 2D = 3D
N OE N 1E . 2E > 3E
O |OF | 1F / 2F ? |3F

Note: The implementation of the function is assuming that the
packed ascii string should be an ordinal multiple of 3. If the
length of the passed string is not an ordinal multiple of 4 the
missing packed ascii characters are replaced by spaces.

Octet(Bytes)
voi d BHDrv_Put Cct et s(unsi gned char * pucByt es,
unsi gned char ucNumber O Byt es,
unsi gned char ucOr f set,
unsi gned char * pucStrean);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
pucByt es I'n Pointer to a stream of bytes
ucNumber O Byt es I'n Length of the stream (nunber of bytes)
ucOr f set I'n Ofset to the first octet (byte) of the target stream
pucStream I'n Pointer to the byte streamto insert the encoded value into
String

void BHDrv_Put String(unsigned char * pucStri ng,
unsi gned char ucStringlLen,
unsi gned char ucOr f set,
unsi gned char * pucStrean;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
pucString I'n Pointer to an octet streamof 8-bit visible characters
ucStringlLen I'n Length of the visible string (nunber of characters)
ucOr f set I'n O fset to the first octet (byte) of the stream
pucStream I'n Pointer to the byte streamto insert the encoded value into

The function inserts the visible string as it is.
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Decoding
Int8

unsi gned char BHDrv_Pi ckl nt 8(unsi gned char ucOr f set,
unsi gned char * pucStream;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ucOr f set I'n The handl e which was returned by the OpenChannel function
pucStream I'n O fset to the first octet (byte) of the stream

Returns

8 bit unsigned integer val ue

Usage

' Copy the response to the request
For e = 0 To 17

byReqDat a(e) = BHDrv_Pi cklnt8(e, ByVal strConfirmation. sData)
Next e

The example was taken from a VBA program.
Intl16

unsi gned int BHDrv_Pi cklnt 16(unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ucOr f set I'n The handl e which was returned by the OpenChannel function
pucSt ream I'n O fset to the first octet (byte) of the stream
ucEndi an I'n Byt e order

MSB_FI RST(0) | Big Endian (Hart standard)

LSB_FIRST(1) | Little Endian

Returns

16 bit unsigned integer value

Note: In VBA the return value can only be interpreted as signed
integer.

Int24

unsi gned | ong BHDrv_Pi ckl nt 24(unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;

BaHart Drv70. h, BaHartDrv70.l1ib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ucOr f set I'n The handl e which was returned by the OpenChannel function
pucStream I'n O fset to the first octet (byte) of the stream
ucEndi an I'n Byt e order

MSB_FI RST(0) | Big Endian (Hart standard)

LSB_FIRST(1) | Little Endian

Returns

Unsigned long representing a 24 bit integer val ue.
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Int32

unsi gned | ong BHDrv_Pi ckl nt 32(unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ucOr f set I'n The handl e which was returned by the OpenChannel function
pucSt ream I'n O fset to the first octet (byte) of the stream
ucEndi an I'n Byt e order

MSB_FI RST(0) | Big Endian (Hart standard)

LSB_FIRST(1) | Little Endian

Returns
32 bit unsigned integer val ue.
Float
unsi gned char BHDrv_Pi ckFl oat (unsi gned char ucOr f set,
unsi gned char * pucStream
unsi gned char ucEndi an) ;

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
ucOr f set I'n The handl e which was returned by the OpenChannel function
pucStream I'n O fset to the first octet (byte) of the stream
ucEndi an I'n Byt e order

MSB_FI RST(0) | Big Endian (Hart standard)

LSB_FIRST(1) | Little Endian

Returns

Single precision floating point val ue.

Usage

fLower = HartDLL. BHDrv_Pi ckFl oat (5, ref mstrConfirnation.aby_Data[0], HartDLL. MSB_FIRST);
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Packed ASCII

unsi gned char BHDrv_Pi ckPackedASCl | (unsi gned char * pucString
unsi gned char ucStringLen
unsi gned char ucOr f set,
unsi gned char * pucStrean);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
pucString Qut Pointer to an octet streamfor the 8-bit visible characters
ucStringlLen I'n Length of the resulting string. It should be an ordi nal
mul tiple of 4.
String length Packed ASClI |ength
4 3
8 6
12 12
and so on...
ucOr f set I'n O fset to the first octet (byte) of the stream
pucStream I'n Pointer to the byte streamto get the data from
Returns

Single precision floating point val ue.

Usage

StringBuil der sb = new StringBuil der(8);
Har t DLL. BHDr v_Pi ckPackedASCI | (sb, 8, 0, ref mstrConfirnation.aby_Data[0]);
sTag = sb. ToString();

Octet(Bytes)
voi d BHDrv_Pi ckCct et s(unsi gned char * pucByt es,
unsi gned char ucNumber O Byt es,
unsi gned char ucOr f set,
unsi gned char * pucStrean);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_I|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
pucByt es Qut Pointer to copy the bytes to
ucNunber O Byt es I'n Length of the stream (nunber of bytes)
ucOr f set I'n Ofset to the first octet (byte) of the target stream
pucSt ream I'n Pointer to the byte streamto insert the encoded value into
String

void BHDrv_Pi ckString(unsi gned char * pucStri ng,
unsi gned char ucStringlLen,
unsi gned char ucOr f set,
unsi gned char * pucStrean);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description

pucString Qut Pointer to an octet streamof 8-bit visible characters to copy
the string to

ucStringlLen I'n Length of the visible string (nunber of characters)
ucOr f set I'n O fset to the first octet (byte) of the stream
pucStream I'n Pointer to the byte streamto insert the encoded value into
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Slave Emulation

The driver can be used to emulate a HART slave. If the slave
mode is enabled the driver takes active control of its role.

In slave mode the driver is automatically responding to
connection establishment commands of Hart such as command
0 and command 11. If the driver is in slave mode it passes
eventual received requests to the slave control unit if an answer
of the application is needed.

The control unit is waiting for an answer for about 200 ms. If no
answer is given by the application the slave control unit
automatically sends a busy frame to inform the master about
the delay.

To be continued...

Slave Mode

If the DLL should emulate a slave the slave control unit must be
activated be setting the slave mode to SLAVE_ENABLED.

Get

unsi gned char BHDrv_Sl ave Get Mode(unsi gned int hDrv);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description

hDr v I'n The handl e which was returned by the OpenChannel function

Returns

SLAVE_ENABLED(1) | Sl ave active

SLAVE_DI SABLED(0) | Sl ave not active

Usage

i f(HartDLL. BHDrv_SI ave_Get Mode( hChannel ) != 0)

chkSl aveAct i ve. Checked = true;

}
el se
chkSl aveActi ve. Checked = fal se;
}
Set
unsi gned char BHDrv_Sl ave_ Set Mode(unsi gned i nt hDr v,

unsi gned char ucMde);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_I|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v I'n The handl e which was returned by the OpenChannel function
uchMode In Sl ave node to be set

SLAVE_ENABLED( 1) | Activate slave enul ation

SLAVE_DI SABLED( 0) | Deactivate slave

Usage

Hart DLL. BHDr v_Sl ave_Set Mode( hChannel , 1);
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Slave Configuration

In order to simulate vendor specific behavior in the protocol
part the configuration can be set by the application
programmer.

Note: Requests with Command 0 and command 11 are not
passed to the application. They are directly responded to by the
protocol layer.

Get

voi d BHDrv_Sl ave_Get Confi gurati on(unsi gned i nt hDr v,
T strSlaveConfiguration * pstrSlaveConfig);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description

hDr v In The handl e whi ch was returned by OpenChannel

pstr Sl aveConfig Qut The function copies the slave configuration to the
structure pointed to.

Usage
Hart DLL. BHDr v_SI ave_GCet Conf i gur ati on( hChannel , ref strSlaveConfiguration);
Set
voi d BHDrv_Sl ave_Set Confi gurati on(unsi gned i nt hDr v,

T strSlaveConfiguration * pstrSlaveConfig);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_I|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v In The handl e whi ch was returned by OpenChannel
pstr Sl aveConfig In The function uses the value of the given structure to

configure the slave enul ation.
In case of a paranmeter error the function defaults to the
m ni mum respectively naxi nrum val ue of the paraneter.

Usage

sb. Insert (0, "HELLO ");
Hart DLL. BHDrv_Put String(sb, 8, 0, ref strSlaveConfiguration.aucTagNanme[0]);
Hart DLL. BHDr v_SI ave_Set Conf i gur ati on( hChannel , ref strSlaveConfiguration);

If the function is not called after loading the DLL the driver is
using the default values.
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Dynamic Variables

To realize the implementation of commands 1 to 3 in a most
efficient way also the requests on commands 1, 2 and 3 are not
passed to the application. Therefore the values for these
commands have to be provided to the slave control unit.

Get

voi d BHDrv_Sl ave_Get DynVal ues(unsi gned i nt hDr v,
T strSlaveDynam cVal ues * pstrDynVal ues);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description

hDr v In The handl e whi ch was returned by OpenChannel

pstrDynVal ues Qut Pointer to a structure to copy the val ues to.

Usage
Hart DLL. BHDrv_Sl ave_Get DynVal ues( hChannel , ref str S|l aveDynVal ues);
Set
voi d BHDrv_Sl ave_Set DynVal ues(unsi gned i nt hDr v,

T_str Sl aveDynam cVal ues * pstrDynVal ues);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v I'n The handl e whi ch was returned by OpenChannel
pstrDynVal ues In Pointer to a structure to get the values from

Polling for Incoming Requests

unsi gned char BHDrv_Sl ave Pol | For Request s(unsi gned int hDrv
T strSlaveRequest * pstrRequest);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_I|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description

hDr v I'n The handl e which was returned by the OpenChannel function

pst r Request Qut Pointer to a structure to copy the request to.

Returns

T_TRUE(1) | Request received

T_FALSE(O) | No request pending

Usage

if(HartDLL. BHDrv_Sl ave_Get Mbde( hChannel ) != 0)

chkSl aveActi ve. Checked = true;

}

el se

chkSl aveAct i ve. Checked = fal se;

}
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Delivering a Response

After a request is received a response can be delivered through
the PutResponse function. There is no need to deliver the
response within a certain time limit because the slave control
unit automatically sends a busy signal to the requesting master
after 250 ms to indicate that the request is still in progress. A
master receiving a busy frame will continue to send the same
command until a response other than busy is received.

voi d BHDrv_Sl ave_ Put Response(unsi gned i nt hDr v,
T _str Sl aveResponse * pstrResponse);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_|face.cs, BaHartDrv70_Iface.vb

Parameter Type | Description
hDr v I'n The handl e whi ch was returned by OpenChannel
pstr Response I'n Pointer to the buffer to get the informati on which should
be delivered with the response.

Receiving Cyclic Data

In Hart devices cyclic data is sometimes propagated by burst
messages. These are special Hart protocol primitives which are
sent without any request from a master.

There are two ways to implement the access of burst messages.
One is to poll the driver for incoming data, the other way is to
register a callback function.

Burst Control
Start

void BHDrv_CycSrvStart (unsigned int hDrv);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_Iface.cs

Parameter | Type | Description

hDr v I'n The handl e whi ch was returned by OpenChannel

Usage

if(mhDrv != HartDLL. | NVALI D_DRV_HANDLE)

Hart DLL. BHDrv_CycSrvStart (m_hDrv);
}

Note: If this function is called eventual existing messages in the
drivers queue are deleted, thus the reception of Hart burst
messages start with an empty queue.

However, before BHDrv_CycSrcStart is called incoming burst
messages are discarded.
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Stop

void BHDrv_CycSrvStop(unsigned int hDrv);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_Iface.cs

Parameter | Type | Description

hDr v I'n The handl e whi ch was returned by OpenChannel

Usage

if(mhDrv != HartDLL. | NVALI D_DRV_HANDLE)

Har t DLL. BHDr v_CycSrvSt op(m_hDrv) ;
}

After the call of this function the reception of burst messages is
halted. Messages already in the queue may be read by
BHDrv_CycSrvGetData.

Asynchronous Reading

unsi gned char BHDrv_Sl ave Get Mode(unsi gned int hDrv);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_Iface.cs

Parameter Type | Description

hDr v I'n The handl e which was returned by the OpenChannel function

Returns

CYCDAT_NO DATA(1) | No cyclic data available

CYCDAT_OK(0) | Cyclic data was passed into the structure pointed too

Usage

ucResult = HartDLL.BHDrv_CycSrvGet Data(m hDrv, ref mstrCyclicData);
i f(ucResult == Hart DLL. CYCDAT_OK)

Di spl ayCycl i cDat a(m strCyclicbData);

Using A Callback Function

It is also possible to use a callback function. For a detailed
description of this option please refer to chapter ‘GetCyclicData’
in the examples section.

Register

voi d BHDrv_CycSrvRegi st er CB(unsi gned i nt hDr v,
void (__stdcall * pfSubscribeCyclicData)
(T_strCyclicbhata * pstrCyclicData));

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_Iface.cs

Parameter Type | Description
hDr v In The handl e whi ch was returned by the OpenChannel
function
pf Subscri beCycl i cDat a In Pointer to a function to be called when a burst nessage
was received

Usage

if(mhDrv != HartDLL. | NVALI D_DRV_HANDLE)

Har t DLL. BHDr v_CycSrvRegi st er CB(m_hDrv, mdl Cal | back) ;
}
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Unregister

voi d BHDrv_CycSrvUnregi ster(unsigned int hDrv);

BaHart Drv70. h, BaHartDrv70.lib, BaHartDrv70_Iface.cs

Parameter Type | Description

hDr v In The handl e whi ch was returned by the OpenChannel function

Usage

if(mhDrv != HartDLL. | NVALI D_DRV_HANDLE)

Hart DLL. BHDr v_CycSrvUnr egi st er (m_hDrv);
}

The function deletes the pointer to the callback function.

Callback Prototype

void _ stdcall BHDrv_CycSrvRegi sterCB(T_strCyclicbData * pstrCyclicData);

BaHart Drv70. h, BaHartDrv70.1ib, BaHartDrv70_Iface.cs

Parameter Type | Description

pstrCyclicDat a I'n Pointer to a structure to copy the cyclic data to.
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Structures

Master Services

T_strConfiguration

Type

Name

Descri ption

unsi gned

int

ui BaudRat e

Baudrate as defined in w nbase. h
CBR_1200

CBR_9600

CBR_19200

CBR_38400

Defaul t: CBR_1200

unsi gned

char

ucNunPr eanbl es

Nurmber of preanbl es used for a request (5..20)
Default: 5

unsi gned char ucNunRetri es Nurmber of retries if device response is
errorneous (0..3)
Default: 2
unsi gned char ucRetryl f Busy 0: Do not retry if device is
) respondi ng wi th busy code
1.. Retry the command if device is
255: respondi ng with busy code. The
nunber of retries is reflected
in the confirmation as
ucUsedRetri es.
Default: 1
O: Primary master
unsi gned char uclnitial MasterRole | 1: Secondary naster
Default: O
0: Long address,
use short address only to get unique id
1. Tag nane
unsi gned char ucAddr essi nghvbde use tag nane to get unique id
2: Short address
al ways use short address
default =0
0: Use handshake signals
unsi gned char ucDoNot UseRt sDt r 1: Do not use handshake signals
Default: O
Additional time out to wait for a slave response
unsi gned short usAddTi meQut in ms. Typical 100, 200 etc.
Default: O
Additional time for gap between characters in
unsi gned short usAddGapTi e ms. Typical 5, 10 etc.
Default: O
Addi tional delay before Rts is switched off
unsi gned short usAddRt sOF f Del ay (carrier off) in ms. Typical 1, 2, 5, 10 etc
Default: O
0: Normal sending
unsi gned char bSendJabber Cct et 1. Append OxFF to each frane

Default: O
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T_strConnection

Type Nane Description
unsi gned char ucManl d Manuf acturer id as defined by the Hart
Comuni cati on Foundati on
unsi gned char ucDevl d Vendor's device id
unsi gned char ucNunPr eanbs Nurmber of preanbl es defined by the device
unsi gned char ucCrmdRevNum Conmand set revision nunber as defined by Hart
unsi gned char ucSpecRevCode Devi ce specific revision code
unsi gned char ucSwRev Sof twar e revisi on code
(0..255)
unsi gned char ucHwRev Har dwar e revi si on code
unsi gned char ucHart Fl ags The flags as defined by Hart
unsi gned char ucError Servi ce conpl eti on code
SRV_EMPTY(0) | Not active
SRV_NO DEV_RESP(1) | No device response
SRV_COW ERR(2) | There was some error
(too few data e.g.)
SRV_I NVALI D_HANDLE(3) | Service handle is invalid
SRV_I N_PROGRESS(4) | Service working
SRV_SUCCESSFUL(5) | Service successfully conpl eted
unsi gned char ucRespCodel Response code 1 as defined by the Hart
specification
unsi gned char ucRespCode2 Response code 2 as defined by the Hart
specification
unsi gned char ucUsedRetri es Nurmber of retries which were used for conpletion
unsi gned char bDevi cel nBur st Mode | 0: Normal node

1: Device is in burst npde
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T_strConfirmation

Type Nane Description

unsi gned char ucCrrd Conmand whi ch was executed

unsi gned char ucRespCodel Response code 1 as defined by the Hart
specification

unsi gned char ucRespCode2 Response code 2 as defined by the Hart
specification

unsi gned char ucError Service conpl etion code

SRV_EMPTY(0) | Not active

SRV_NO DEV_RESP(1) | No device response

SRV_COW ERR(2) | There was some error
(too few data e.g.)

SRV_I NVALI D_HANDLE(3) | Service handle is invalid

SRV_I N_PROGRESS(4) | Service working

SRV_SUCCESSFUL(5) | Service successfully conpl eted

unsi gned char ucUsedRetri es Nunber of retries which were used for conpletion
unsi gned char bDevi cel nBur st Mode | 0: Nornmal node
1: Device is in burst node
unsi gned short usDur ati on Time for service execution in ns
unsi gned | ong dwAppKey Is returned by the FetchConfirmation function as

it was passed to the DoConmand function.
This can be used by the programer for any
purpose (e.g. a pointer).

unsi gned char ucReservedl Reserved for future use
unsi gned char ucReserved2 Reserved for future use
unsi gned char ucReserved3 Reserved for future use
unsi gned char ucLen Nurmber of response data bytes (octets)
unsi gned char aucDat a Response data bytes (DATA BUF_LEN = 64)

[ DATA_BUF_LEN|

Slave Emulation
T_strSlaveRequest

Type Nane Description
unsi gned char ucCommand The conmmand whi ch was passed with the request
unsi gned char uchMast er Type Master type
SLV_PRI M 0) Primary master
SLV_SCND( 1) Secondary naster
unsi gned char ucDat aLen Nunber of request data bytes
unsi gned char ucReserved Reserved for future use
unsi gned char aucDat a[ 64] Request data bytes

T_strSlaveResponse

Type Nane Description
unsi gned char ucConmand The command whi ch was passed with the request
unsi gned char uchMast er Type Master type
SLV_PRI M 0) Primary naster
SLV_SCND( 1) Secondary naster
unsi gned char ucCnrdResponse Conmand specific response code
unsi gned char ucDat aLen Nurmber of request data bytes
unsi gned char aucDat a[ 64] Response data bytes
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T_strSlaveDynamicValues

Type Nane Descri ption

fl oat f Per cent Actual percent of range

fl oat f Current Actual current value as ma

unsi gned char ucUni t CodePV1 Hart unit code for PV1

unsi gned char ucUni t CodePV2 Hart unit code for PV2

unsi gned char ucUni t CodePV3 Hart unit code for PV3

unsi gned char ucUni t CodePV4 Hart unit code for PV4

fl oat f PV1 Val ue of PV1

fl oat f PV2 Val ue of PV2

fl oat f PV3 Val ue of PV3

fl oat f PV4 Val ue of PV4

unsi gned char bDevi ceMal f unct i on Signal s device mal function T_CLEAR(0)

T_SET(1)

unsi gned char bCf gChangedPr i mvast er Confi guration change flag for T_CLEAR(0)
primary master T_SET(1)

unsi gned char bCf gChangedScndMast er Confi guration change flag for T_CLEAR(0)
primary master T_SET(1)

unsi gned char bCol dSt art Pri mvhst er Cold start flag for primry T_CLEAR(0)
mast er T_SET(1)

unsi gned char bCol dSt art ScndMast er Cold start flag for secondary T_CLEAR(0)
mast er T_SET(1)

unsi gned char bMor eSt at usAvai | Fl ags nore status avail abl e T_CLEAR(0)
(see command 48) T_SET(1)

unsi gned char bLoopCur r ent Fi xed Signals fixed current node T_CLEAR(0)
active T_SET(1)

unsi gned char bLoopCur r ent Sat ur at ed Si gnal s current out put T_CLEAR(0)
sat urated T_SET(1)

unsi gned char bNonPrinmVarQutLimts Si gnal s none primary variable T_CLEAR(0)
out of limts T_SET(1)

unsi gned char bPrimvarQutLinmts Signals primary variabl e out of T_CLEAR(0)
limts T_SET(1)

unsi gned char ucReservedl Reserved for future use

unsi gned char ucReservedl Reserved for future use
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T_strSlaveConfiguration

Type Nane Descri ption

unsi gned char ucManuf acturer! D Manuf acturer’s identifier

unsi gned char ucDevi cel D Device identifier

unsi gned char ucNunPr eanbl es Nurmber of preanbl es needed in a request (2..20,
recomended: 2)

unsi gned char ucCrrdSet Revi si on Hart conpatibility version
(5..7, reconmended: 5)

unsi gned char ucTr ansnSpecRev Transmitter specific revision

unsi gned char ucSof t war eRevi si on Sof t war e revisi on nunber

unsi gned char ucHar dwar eRevi si on Har dwar e revi si on nunber

unsi gned char ucReservedl Reserved for future use

unsi gned char ucDevNuml Devi ce number [LSB]

unsi gned char ucDevNun® Devi ce number [LSB+1]

unsi gned char ucDevNung Devi ce number [LSB+2]

unsi gned char ucReserved2 Reserved for future use

unsi gned char aucTagNane[ 8] Tag nane (see 3.3.2.1 Packed ASCI| Coding for
possi bl e characters)

unsi gned char ucAddr ess Sl ave pol ling address

unsi gned char ucNunber OF PVs Defines the nunber of variables to be sent with
conmand 3

unsi gned char ucReserved3 Reserved for future use

unsi gned char ucReserved4 Reserved for future use

Cyclic Data
T_strCyclicData

Type Nare Descri ption

unsi gned | ong ul Ti meSt anp Tinme in ms since recording of burst nessages was
started

unsi gned char ucCrrd Conmand of the received frane

unsi gned char ucRspl Devi ce response code 1

unsi gned char ucRsp2 Devi ce response code 2

unsi gned char ucDat aLen Nunber of bytes in productive data

unsi gned char aucDat a[ 64] Productive data of the burst nessage
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Constants

Name Val ue

Descri ption

Servi ce Conpl eti on Codes

SRV_EMPTY 0x00 Service not active

SRV_NO_DEV_RESP 0x01 Devi ce did not respond

SRV_COW _ERR 0x02 There was a communi cation error (too few data e.g.)
SRV_I NVALI D_HANDLE 0x03 Service handl e not valid

SRV_I N_PROGRESS 0x04 Service not yet conpleted

SRV_SUCCESSFUL 0x05 Servi ce successfully conpl eted

Handl e Val ues

I NVALI D_DRV_HANDLE | -1

Driver handle not valid

I NVALI D_SRV_HANDLE | -1

Service handle not valid

Endi an

MSB_FI RST 0x00 Bi g Endian (Hart standard): Most Significant Byte first
LSB_FI RST 0x01 Little Endian: Least Significant Byte first
Wait Options

DRV_NO VAI'T 0x00 User will poll for the conpletion of service
DRV_WAI T 0x01 The function returns if service is conpleted
Sl ave Modes

SLAVE_DI SABLED 0x00 Sl ave emul ation is not active

SLAVE_ENABLED 0x01 Sl ave enulation is active

Cyclic Data Handling

CYCDAT_CK 0x00 Cyclic data avail able

CYCDAT_NO_DATA 0x01 Cyclic data not (yet) available
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