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Introduction

This document is intended for internal use within “The Parvus Corporation” to describe the steps needed to produce the DLLs. Two DLL’s are produced. The first being the “prvdrv.dll” which contains the low level generic VC++ and VB functions for any device. The second is the” “prvapp.dll” which is expected to be constructed by customizing the “prvdrv_app.c”, “prvdrv_app.h”, and the “prvdrv_app.def” files for the particular type of board and user level capability desired. In this document the first driver is loosely referred to as the low level generic driver, and the second as the high level device specific driver.

In all cases, the WinDriver wizard is used to define the particular i/o and memory ranges for the board/device being generated.

DLL Creation – Steps Needed

The steps are relatively straight forward in principle, but require knowledge and/or experience using the tools. Details on how to do this are supplied in the sections following this

The steps are:

1. Use Wizard:
The WinDriver wizard is used to modify the “prvdrv.wdp” file and generate the “C” and header files needed to produce the driver.


2. Compile Low level Generic Device driver (prvdrv):
The low-level driver is available for generic usage fro boards for which a special high level functional driver will be created. Both static and dynamic linking of the DLL is supported.


3. Modify & Compile HIGH LEVEL Device Specific DRIVER:
The high level functional driver files “prvdrv_app.c” and “prvdrv_app.h” are modified and then the “prvapp.dll” file is generated. This allows for a very specific driver to be created, and for the hiding of the generic functions in the underlying driver.

Using the WinDriver Wizard

1. Install the WinDriver to “c:\WinDriver”

2. Run the WinDriver wizard

3. Edit the “\prvDRVdll\prvdrv.wdp” WinDriver control file, or create one as follows.

4. Select the ISA card

5. Using the Resources Dialog

a. Add as Many I/O ranges as necessary
[best if done from low to high order]

b. Add as many memory ranges as necessary
[best if done from low to high order]

6. Using the Build Menu – Generate Code submenu

a. Select the target directory 

b. Write to File “\prvDRVdll\prvdrv.wpd”
[enter exactly as specified here – including correct upper and lower case]

c. Choose (o) WinDriver for creating a user mode portable driver

d. Select the “MS Developer Studio 6” makefile environment

e. De-select the [ ] “Start MS Developer Studio 6 option

f. Push the [Generate Code] button

Compiling the System

All the files for compiling the core system are located on the “\prvDRVdll” directory. It’s compilations depends upon the “c:\WinDriver” directory having been installed, and the wizard run to create “prvdrv.wdp”, “prvdrv_lib.c” and “prvdrv_lib.h” files on this directory. (note that other files are also created by the WinDriver wizard, but are not used).

After compiling the modules, appropriate files are copied onto the “\prvDRV” directory for distribution to a client.

In addition to the DLL’s, the “\prvDRVtst_C” and the “\prvDRV_VB” directories contains demonstration and test programs.

After building the system, the “cleanup.bat” or the “cleanup9x.bat” files can be used to clean up the “prvDRVdll” and “prvDRVtst_C” directories after compilation to remove all temporary and intermediate files. Different versions of the operating system execute batch files slightly differently, and some switches and options are available on Microsoft operating system, and not the other. The clean works by deleting all the “*.opt”, “*.plg”, and “*.ncb” files as well as all the assorted versions of the intermediate “Debug*” and “Release*” directories. The “cleanup.bat” files work under Windows 2000. The “cleanup9x.bat” is given – but doesn’t work completely properly under Win9x versions. 

prvdrv_dll.dsw

The “\prvDRVdll\prvdrv_dll.dsw” project file compiles dll driver and produces the “\prvDRV\prvdrv.dll” and “\prvDRV\prvdrv.lib” files. The functions available in this dll are the system level C/C++ and VB functions. The “\prvDRV\prvdrv.h” file is the prototype header used by C/C++.

The following files on the “\prvDRVdll” directory are used for “prvdrv_dll.dsw”:

prvdrv.h

Prototype header for all functions used for creating and using dll.


prvdrv_dll.c

File containing the core functions.


prvdrv_dll.def

List of functions defined in the DLL.


prvdrv_dll.dsp

Project files and compile settings for the prvdrv.dll


prvdrv_dll.dsw

Project workspace used to create the prvdrv.dll


prvdrv_dynamic.c
Support “C” file for linking the dll dynamically.


prvdrv_dynamic.h
Support header file for linking the dll dynamically.


prvdrv_lib.c

“C” file produced by WinDriver wizard


prvdrv_lib.h

Header file produced by WinDriver wizard

The following files are copied to the target “\prvDRV” release directory:

prvdrv.dll

The actual prvdrv dll low level driver

prvdrv.h

Prototype header for all functions used for creating and using dll.


prvdrv.lib

Library file for linking to access the functions statically.


prvdrv_dynamic.c
Support “C” file for linking the dll dynamically.


prvdrv_dynamic.h
Support header file for linking the dll dynamically.

To compile, use the V6 Visual Studio C/C++ development system. Double click on “\prvDRVdll\prvdrv_dll.dsw”. Use the build menu, batch build sub-menu, and compile at the least the “prvdrv_dll Release”. (by selecting the check boxes).

prvdrv_app.dsw

The “\prvDRVdll\prvdrv_app.dsw” project file compiles dll driver and produces the “\prvDRV\prvapp.dll” and “\prvDRV\prvapp.lib” files. The functions available in this dll are the high level device specific C/C++ and VB functions. The “\prvDRV\prvapp.h” file is the prototype header used by C/C++.

Note:

It is expected that the: “\prvDRVdll\prvdrv_app.c”, “\prvDRVdll\prvdrv_app.h”, and “\prvDRVdll\prvdrv_app.def” files will be adapted, extended, or modified for the particular device.

The following files on the “\prvDRVdll” directory are used for “prvapp_dll.dsw”:


prvdrv_app.c

The file containing the high level device specific functions.


prvdrv_app.def

List of functions defined in the DLL – edit for user functions.


prvdrv_app.dsp

Project files and compile settings for the prvdrv.dll


prvdrv_app.dsw

Project workspace used to create the prvdrv.dll


prvdrv_dll.c

File containing the core “low-level” functions.


prvdrv_lib.c

“C” file produced by WinDriver wizard


prvdrv_lib.h

Header file produced by WinDriver wizard

The following files are copied to the target “\prvDRV” release directory:

prvapp.dll

The actual prvapp dll high level device driver

prvapp.h

Prototype header for all functions used for creating and using dll.


prvapp.lib

Library file for linking to access the functions statically.

To compile, use the V6 Visual Studio C/C++ development system. Double click on “\prvDRVdll\prvdrv_app.dsw”. Use the build menu, batch build sub-menu, and compile at the least the “prvapp_dll Release”. (by selecting the check boxes).

WinDriver Files

The following files on the “\prvDRVdll” directory are either “input” to, or “output” from the WinDriver Wizard:


prvdrv.wdp

WinDriver uses this to define the I/O and Memory information


prvdrv_lib.*

WinDriver interface functions


prvdrv_files.txt

WinDriver list of files

[*not used by prvDRV*]


prvdrv_diag.*

WinDriver example application
[*not used by prvDRV*]


prvdrv_log.txt

WinDriver log from wizard
[*not used by prvDRV*]

Demonstration Applications

Two demonstration programs are provided. One shows how the system can be used from “C”, and the other from Visual Basic.

prvDRVtst_c

The “\prvDRVtst_C” directory contains two projects: “DLLtest_dynamic.dsw” and “DLLtest_static.dsw”. The dynamic project loads the dll dynamically and uses the additional linkage functions to assist in loading and establishing the functions pointers, and the static project loads the dll as the executable is itself being loaded and depends on the linkage functions produced as part of the creation of the DLL.

In order to test this the “\prvDRV\prvdrv.dll” and “\prvDRV\prvdrv.lib” files must be copies to the “\prvDRVtst_C” directory.

The test works by providing a text based user interface for exercising the DLL functions. The functions are as follows (for more details look at the “\prvDRVtst_C\DLLtest.cpp” file):

I
=
Select I/O mode for operations

M
=
Select Memory mode for operations

B
=
Select Byte mode for operations

W
=
Select Word mode for operations

D
=
Select Dword mode for operations

C
=
Specify the channel# (which I/O or Memory setting to use)

O
=
Specify the offset from the channel base

N
=
Specify the number of items to read or write

T
=
Specify the bit number to use for the bit operations

E
=
Clear the bit selected

F
=
Set the bit selected

G
=
Toggle the bit selected

Y
=
Set shadow for the number of items specified

K
=
Reset the Shadow memory

Z
=
Read the shadow for the number of items specified

R
=
Read the number of items specified

P
=
Put the number of items specified

U
=
Read a block of the size specified

V
=
Write a block of the size specified

Q
=
Quit

prvDRVtst_VB

The “\prvDRVtst_VB” directory contains a project with a graphical user interface that loads the dll and uses the “\prvDRVtst_VB\prvdrv.bas” file to define the interface to visual basic. The functions work similarly to the “C” test, except that all the commands are specified by buttons, and input text fields and radio buttons are used to select the options.

Load the \prvDRVtst_VB\DLLtst.vbp” project file to see the detailed implementation.

The \PrvDLL Distribution Directory

For distribution purposes, during compilation of the DLL, the headers needed for “C” usage, along with the DLL’s are copied to the “\prvDRV” distribution directory. The remaining “useful” files have been manually copied to the directory. The following files are on the release directory:


DllTest.exe

The compiled Visual Basic demonstration.


DLLtest_dynamic.exe
The compiled “C” demonstration (loads DLL dynamically).


DLLtest_static.exe
The compiled “C” demonstration (loads DLL statically).


prvapp.dll

The DLL for the sample high level driver.


prvapp.h

The header to use with the DLL for the high level sample.


prvapp.lib

The linage library to use with the DLL for the high level sample.


prvdrv.dll

The actual prvdrv dll low level driver


prvdrv.h

Prototype header for all functions used for creating and using dll.


prvdrv.lib

Library file for linking to access the functions statically.


prvdrv_dynamic.c
Support “C” file for linking the dll dynamically.


prvdrv_dynamic.h
Support header file for linking the dll dynamically.

In creating a new distribution, if the core function set is changed, then after compilation, the distribution directory should be checked to assure that the changed files have been successfully copied. If the demonstrations are changed, then the target test executables need to be copied to the distribution directory.

For testing and debugging the “C” test program, the “prvdrv.dll” and “prvdrv.lib” files need to be placed on the “C” test directory. These have been copied as part of the development release.

For testing and debugging the Visual Basic test program, the “prvdrv.bas” and “prvdrv.dll” files need to be placed on the Visual Basic test directory. These have been copied as part of the development release.

Creating a Distribution Disk

The distribution disk is created by copying the “\InstallDiskette” directory to “a:\”, and having the client run “a:\idriver.bat”. To uninstall, have the client run “a:\udriver.bat”.

The install is a batch file that identifies if the user is on Win9x or on Windows NT, and copies and installs the appropriate files to the appropriate system directories. It also runs a registration untility that makes the driver immediately available in memory, and permanently available after the next reboot.

The batch script can easily be modified to copy sample programs, or a particular high level driver instead of the low level driver. Examination of the batch file will show the basic method, and the changes / extensions should be relatively easy to make.

DLL Function Reference

The following is derived from the DLL header file for the “C” interface to the DLL, and is demonstrated in the “C” test code. It is also derived from the DLL header file for the Visual Basic interface to the DLL, and is demonstrated in the visual basic test code.

C - Interface

The headers for the “C” callable functions in the DLL are defined in the file:

 
“\prvDRVdll\prvdrv.h”

Support for use in dynamic runtime dll loading (functions are defined as pointer prototypes and initialized as part of loading the dll) has functions defined in:

 
“\prvDRVdll\prvdrv_dynamic.h” files.

The parameters for the “C” functions are:

 
mde
-
I/O or Memory

 


{PRVDRV_IO, PRVDRV_MEM}

 
sze
-
Operand size

 


{PRVDRV_BYTE, PRVDRV_WORD, PRVDRV_DWORD}

 
rnge
-
The channel number for either I/O or Memory

 


{0, 1, 2, …}

 
offset
-
The offset from the base of the channel

 
bit
-
The bit number for the operation

 


{0,1, 2, …}

 
pblk
-
Pointer to a block of items

 
len
-
Number of items in the block

 
items
-
Number of items for the operation

 
val
-
Value to be written

The resultant “PRVDRV_RANGES” structure returned by the “prvDRV_CardRanges()” function is defined by the following “C” structures:

typedef struct PRVDRV_RANGE

{


unsigned int
base;


// base address of the range


unsigned int
bytes;


// number of bytes in the range


unsigned int
offset;

// original WinDriver offset

}

PRVDRV_RANGE;

typedef struct PRVDRV_RANGES

{


unsigned int
nRanges;

// Total number of ranges


unsigned int
nIo;


// Number of IO ranges


unsigned int
nMem;


// Number of Memory ranges


PRVDRV_RANGE
io[MAX_IO];

// IO range values


PRVDRV_RANGE
mem[MAX_MEM];

// MEM range values

}

PRVDRV_RANGES; 

The following “C” callable functions are defined:

PRVDRV_RANGES* prvdrv_CardRanges(void);

// Return the I/O and Memory Ranges

void prvdrv_ClearBit(



// Clear bit in the Range



PRVDRV_ACCESSTYPE
mde,

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset,
// offset from base for read



unsigned int

bit); 

// bit number for operation

void prvdrv_Close(void);



// Terminate the DLL

char* prvdrv_ErrorString(void);


// Return the DLL ErrorString

unsigned int prvdrv_GetBit(


// Get bit in the Range



PRVDRV_ACCESSTYPE
mde,



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset,
// offset from base for read



unsigned int

bit);

// bit number for operation

PRVDRV_RESULT prvdrv_Open(void);


// Initialize the DLL

unsigned int prvdrv_Read(



// Read an item from a Range



PRVDRV_ACCESSTYPE
mde,

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset);
// offset from base for read

void prvdrv_ReadBlock(



// Write an item to a Range



PRVDRV_ACCESSTYPE
mde,

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset,
// offset from base for read



void*


pblk,

// ptr to block to write back to



unsigned int

len);

// number of items to write

unsigned int prvdrv_ReadShadow(


// Read an item from a Range first from Shadow, else Real



PRVDRV_ACCESSTYPE
mde,

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset);
// offset from base for read

void prvdrv_RemoveAllShadow(void);

// Reset Shadow Memory

void prvdrv_SetBit(




// Set a bit in the Range



PRVDRV_ACCESSTYPE
mde, 

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE
sze, 

// size PRVDRV_BYTE, etc



unsigned int

rnge, 

// range index for I/O or MEM



unsigned int

offset, 
// offset from base for read



unsigned int

bit);

// bit number for operation

void prvdrv_SetShadow(



// Set up Shadow items



PRVDRV_ACCESSTYPE mde,

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE   sze,

// size PRVDRV_BYTE, etc



unsigned int
  rnge,

// range index for I/O or MEM



unsigned int
  offset,

// offset from base for read



unsigned int
  items);

// number of items to shadow

void prvdrv_ToggleBit(



// Toggle a bit in the Range



PRVDRV_ACCESSTYPE
mde,



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset,
// offset from base for read



unsigned int

bit);

// bit number for operation

void prvdrv_Write(




// Write an item to a Range



PRVDRV_ACCESSTYPE
mde,

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset,
// offset from base for read



unsigned int

val);

// value to be written

void prvdrv_WriteBlock(



// Write an item to a Range



PRVDRV_ACCESSTYPE
mde,

// mode PRVDRV_IO, PRVDRV_MEM



PRVDRV_WORDSIZE
sze,

// size PRVDRV_BYTE, etc



unsigned int

rnge,

// range index for I/O or MEM



unsigned int

offset,
// offset from base for read



void*


pblk,

// pointer to block to write



unsigned int

len);

// number of items to write

Visual Basic Interface

The headers for the Visual Basic callable functions in the DLL are defined both in the “C” header file, and are defined for Visual Basic usage in the file:

 
“\prvDRVdll\prvdrv.bas”

The parameters for the Visual Basic functions are:

 
Vbmde

-
I/O or Memory

 



{IO=0, MEM=1}

 
VBsze

-
Operand size

 



{BYTE=0, WORD=1, DWORD=2}

 
VBrnge
-
The channel number for either I/O or Memory

 



{0, 1, 2, …}

 
VBoffset
-
The offset from the base of the channel

 
Vbbit

-
The bit number for the operation

 



{0,1, 2, …}

 
Vblen

-
Number of items in the block

 
VBitems
-
Number of items for the operation

 
Vbval

-
Write value or pointer to an array for block

The resultant “PRVDRV_RANGES” structure returned by the “vbDRV_CardRanges()” function is defined by the following type structure.:

Const MAX_IO = 7


' 8 - 1 for BASIC arrays upperbound

Const MAX_MEM = 7

Type PRVDRV_RANGES

    nRanges As Long

    nIo As Long

    nMem As Long

    ioBase(MAX_IO) As Long

'Array of IO base addresses

    ioBytes(MAX_IO) As Long
'Array of IO bytes in the range

    ioOffset(MAX_IO) As Long
'Original WinDriver offset

    memBase(MAX_MEM) As Long
'Array of MEM base addresses

    memBytes(MAX_MEM) As Long
'Array of MEM bytes in the range

    memOffset(MAX_MEM) As Long
'Original WinDriver offset

End Type

which is declared as the Public variable “range” and is “setup” by the public function “vbdrv_GetCardInfo()” which in turn calls the “vbdrv_CardRanges()” function.

The following Visual Basic callable functions are defined. See the argument type definitions above for more detail:

Declare Sub vbdrv_CardRanges Lib "prvdrv.dll" (

_

ByRef nRanges As Long,
_

ByRef nIo As Long,
_

ByRef nMem As Long,
_

ioBase As Long,

_

ioBytes As Long,

_

ioOffset As Long,

_

memBase As Long,

_

memBytes As Long,

_

memOffset As Long)

Declare Sub vbdrv_ClearBit Lib "prvdrv.dll" (

_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long,
_

ByVal VBbit As Long)

Declare Sub vbdrv_Close Lib "prvdrv.dll" ()

Declare Sub vbdrv_ErrorString Lib "prvdrv.dll" ()

Declare Function vbdrv_GetBit Lib "prvdrv.dll" (
_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long,
_

ByVal VBbit As Long) As Long

Declare Function vbdrv_Open Lib "prvdrv.dll" () As Long

Declare Function vbdrv_Read Lib "prvdrv.dll" (

_ 

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long) As Long

Declare Sub vbdrv_ReadBlock Lib "prvdrv.dll" (

_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long,
_

ByVal
VBlen As Long,
_

Vbval as Long)

Declare Function vbdrv_ReadShadow Lib "prvdrv.dll" (
_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long) As Long

Declare Sub vbdrv_RemoveAllShadow Lib "prvdrv.dll" (

_

Declare Sub vbdrv_SetBit Lib "prvdrv.dll" ( )

Declare Sub vbdrv_SetShadow Lib "prvdrv.dll" (

_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long,
_

ByVal VBitems As Long)

Declare Sub vbdrv_ToggleBit Lib "prvdrv.dll" (

_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long,
_

ByVal VBbit As Long)

Declare Sub vbdrv_Write Lib "prvdrv.dll" (

_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long,
_

ByVal VBval As Long)

Declare Sub vbdrv_WriteBlock Lib "prvdrv.dll" (

_

ByVal VBmde As Long,
_

ByVal VBsze As Long,
_

ByVal VBrnge As Long,
_

ByVal VBoffset As Long,
_

ByVal
VBlen As Long,
_

Vbval as Long)
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