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1 System Requirements

The driver requires a uniprocessor 386 architecture machine running Microsoft Windows NT 3.51. It
might also run on multiprocessor machines, but this has not been verified.

2 Extent of Supply

File Explanation

b004. sys The driver executable

b004. i ni Registry default values

[ink.h C Header file containing definitions
needed to compile programs accessing
the driver

b004. wpd This documentation

regi ni . exe  Thisprogram sets up the registry using
the data supplied in thefile b004. i ni

3 Driver Installation

To install the new driver on a computer running Windows NT administrator rights are required.
Perform these steps:

®  runthe command
regini b004.ini
from a command prompt. This sets up new registry values needed by NT and the driver.
e do
copy b004.sys %Byst enRoot % systenB2\drivers
This copiesthe driver executable to the Windows directory.

° reboot the machine.
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4 Driver Deinstallation
To remove thisdriver from the system, you need to remove the driver executable file
%Sy st emRoot % syst enB2\ dri ver s\ b004. sys
Y ou aso need to remove all registry entries that belong to this driver. Remove
HKEY LOCAL_MACHI NE/ SYSTEM Cur r ent Cont r ol Set/ Ser vi ces/ b004
and

HKEY LOCAL_MACHI NE/ SYSTEM Cur r ent Cont r ol Set /
Servi ces/ Event Log/ Syst enl b004

using the Windows NT program r egedt 32. Having done this, the driver is completely removed from
the system.

5 Customizingthe Driver
The driver reads severa values from registry on startup determining its behaviour at runtime. Some
values may be changed through ioctl functions at runtime, others may not. The installation procedure
sets default values for al registry values. If you do not like these defaults, you may change them using
the Windows NT
program r egedt 32. This progam is part of Windows NT, just type

regedt 32
The values can be found under

HKEY_LOCAL_MACHI NE/ SYSTEM Cur r ent Cont r ol Set /
Servi ces/ b004/ Par anet er s/ Devi cen/

with n being the device number.The B004 driver uses these values.

Name Meaning

Ti meout This parameter specifies the timeout in milliseconds for
read and write operations. It defaultsto 5 seconds.

BaseAddr ess This parameters specifies the port base address used for
this device. It defaultsto 0x150.
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I nterrupt This parameter specifies the interrupt used for this
device. Set it to O if you do not want interrupts to be
used. The driver then polls the device which causes
more system load and degrades response time. The
default interrupt is 3.

Pol | Retry Transferring every single byte viainterrupt would result
in very poor performance. So this parameter specifies
how many times the device shall be polled before
waiting for the next character by interrupt. The default is
100. Y ou should normally not need to change this value.

ProcessHeader  Specify 1if you want the device to operate in header
mode instead of stream mode by default. The default is
0. See the chapter on header mode more information.

If you add another BOO4 device to your machine, simply create another registry key

HKEY_LOCAL_MACHI NE/ SYSTEM Cur r ent Cont r ol Set/
Servi ces/ b004/ Par anet er s/ Devi cen/

with n being the next free device number and enter all the values given above that differ from the
default.

Notethat the driver does neither check for all devices having unique base addresses nor interrupts. It
stops checking for devices after the first missing Devi cen treg, i.e. if you have thetrees Devi cel,
Devi ce3 and Devi ce4 the driver will only recognize one device.

Any changes you make in the registry will not take effect before the driver is started next time.

6 Starting and Stoppingthe Driver

Once the driver isinstalled on your system, it must also be started before you can useit. Y ou can do
this either by typing

net start b004

or by using the Cont r ol Panel / Devi ces. Select b004 and click the St ar t button. Note that

the driver will refuse to start if it encounters any problems. See chapter “Troubleshooting” for more
information.

During the boot process, Windows NT can start drivers automatically. In order to have the BO04 driver
started automatically, you need to change its startup type. This is done usi@gntheol

Panel / Devi ces. Selectb004 and click theSt ar t up button. Then sele&ut omat i ¢ as the
desired startup type.
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It is not recommended to change the startup type to Aut omat i ¢ before having verified that the driver
starts cleanly by starting the driver manually and checking whether Windows NTs event viewer
indicates any driver related problems.

Unless the startup type is set to Aut onmat i ¢, you have to start the driver manually each time the
machine is rebooted.

The driver can be stopped either by typing

net stop b004

or by using the Cont r ol Panel / Devi ces. Select b004 and click the St op button.
Note that it is not necessary to stop the driver before shutting down the machine.

7 Writing Your Own ProgramsUsing the Driver

7.1 Introduction

Windows NT supports afairly generic interface to allow communication between user programs and
devicedrivers. It uses the same function calls that are used to do file I/O. Devices are separated from
common files by reserving a separate name space for them. A device name has the form
\\.\Namel ndex, with Name identifying the driver and Index identifying the specific device controlled
by this driver. The Name that has to be specified to access the BO04 driver ispcl i nk. Indexis1for
the first BO04 board installed, 2 for the second, and so on. Note that the C notation for a single
backslashinastringis™\” , so the name of the first BO04 board becomes "\\\.\\pclink1”

If your program wants to perform driver specific 1/0 control functions using DeviceloControl ,
it needs to include thefilelink.h .

The B0O04 driver supports only half duplex operation. Any device may only be opened by a single
thread, though different devices may operate simultaneously.
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7.2 CreateFile

The Cr eat eFi | e function opens adevice. It returns a handle that can be used to access the device.

HANDLE CreateFile (LPCTSTR | pDevi ceNane,

DWORD dwDesi r edAccess,

DWORD dwShar eMbde,

LPSECURI TY_ATTRI BUTES | pSecurityAttri butes,
DWORD dwCr eati onDi stri buti on,

DWORD dwkl agsAndAttri butes,

HANDLE hTenpl ateFil e);

Parameters

| pDevi ceNane
Points to a null-terminated string that specifies the name of the device to open.

e dwDesiredAccess
Specifies the type of access to the device. An application can obtain read access, write access,
read-write access, or device query access. You can use the following flag constants to build a
value for this parameter. Both GENERI C_READ and GENERI C_WRI TE must be set to obtain
read-write access.
Vaue Meaning
0 Allows an application to query device
attributes without actually accessing the
device
GENERI C_READ Specifies read access to the device
GENERI C_WRI TE Specifies write access to thefile
e dwShar eMbde
Specifies how this device can be shared. This parameter must be some combination of the
following values:
Vaue Meaning
0 Prevents the device from being shared
FI LE_SHARE READ  Other open operations can be performed on
the device for read access
FI LE_SHARE WRI TE Other open operations can be performed on
the device for write access
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® | pSecurityAttributes
Isonly meaningful for file systems. Specify NULL when opening devices.

® dwCreationD stribution
Y ou must specify OPEN_EXI STI NGwhen opening devices.

e dwHl agsAndAttri butes
Y ou must specify O when opening devices.

e hTenplateFile
Y ou must specify NULL when opening devices.

Return Value
If the function succeeds, the return value is an open handle to the specified device. If the function fails,

the return value is | NVALI D HANDLE VALUE. To get extended error information, call
CGet Last Error.
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7.3 ReadFile

The ReadFi | e function reads data from a device. The device handle must have been created with
GENERI C_READ access to the device.

BOOL ReadFil e (HANDLE hDevi ce,
LPVO D | pBuffer,
DWORD nNunber O Byt esToRead,
LPDWORD | pNurber OF Byt esRead,
LPOVERLAPPED | pOver | apped) ;

Parameters

e hbDevice
Identifies the device to be read. Call the Cr eat eFi | e function to obtain a device handle.

e | pBuffer
Points to the buffer that receives the data read from the device.

® nNunber O Byt esToRead
Specifies the number of bytesto be read from the device.

® | pNunber O Byt esRead
Points to the number of bytesread. ReadFi | e setsthis valueto zero before doing any work or
error checking.

e | pOverl apped
Y ou must specify NULL when accessing devices.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE. To
get extended error information, call Get Last Err or .

Remarks

Applications must not read from nor write to the input buffer that a read operation is using until the
read operation completes. A premature access to the buffer may lead to corruption of the data read into
that buffer.

The ReadFile function may fal and return ERROR | NVALI D USER BUFFER or
ERROR_NOT_ENOUGH MEMORY whenever there are too many outstanding asynchronous /O
requests.
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7.4 WriteFile

The Wi t eFi | e function writes data to a device. The device handle must have been created with
GENERI C_WRI TE access to the device.

BOOL WiteFile (HANDLE hDevi ce,
LPCvAO D | pBuf fer,
DWORD nNunber OF Byt esToW i t e,
LPDWORD | pNurber Of Byt esWitten,
LPOVERLAPPED | pOver | apped) ;

Parameters

e hDevice
Identifies the device to be written to. Call the Cr eat eFi | e function to obtain a device handle.

e | pBuffer
Points to the buffer containing the data to be written to the device.

® nNunber O BytesToWite
Specifies the number of bytesto write to the device.

® | pNunmber O BytesWitten
Points to the number of bytes written by this function cal. Wi t eFi | e setsthisvaue to zero
before doing any work or error checking.

e | pOverl apped
Y ou must specify NULL when accessing devices.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE. To
get extended error information, call Get Last Err or .

Remarks

Applications must not read from nor write to the input buffer that a write operation is using until the
write operation completes. A premature access to the buffer may lead to corruption of the data written
to the device.

The WiteFile function may fal with ERROR I NVALI D USER BUFFER or
ERROR_NOT_ENOUGH MEMORY whenever there are too many outstanding asynchronous /O
requests.
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7.5 Devicel oControl

TheDevi cel oCont r ol function sends acontrol code directly to a specified device driver, causing
the corresponding device to perform the specified operation.

BOOL Devi cel oControl (HANDLE hDevi ce,

DWORD dwi oCont r ol Code,
LPVO D | pl nBuf fer,

DWORD nl nBufferSi ze,

LPVO D | pQut Buf f er,

DWORD nCQut BufferSi ze,
LPDWORD | pByt esRet ur ned,
LPOVERLAPPED | pOver | apped) ;

Parameters

hDevi ce
Handle to the device that is to perform the operation. Call the Cr eat eFi | e function to obtain
adevice handle.

dw oCont r ol Code

Specifies the control code for the operation. This value identifies the specific operation to be
performed and the type of device on which the operation is to be performed. Each device driver
may define its own set of values.

| pl nBuf f er

Pointer to a buffer that contains the data required to perform the operation. This parameter can be
NULL if thedwl oCont r ol Code parameter specifies an operation that does not require input
data.

nl nBuf ferSi ze
Specifies the size, in bytes, of the buffer pointed to by | pl nBuf f er .

| pQut Buf f er
Pointer to a buffer that receives the operation’s output data. This parameter can be NULL if the
dwl oCont r ol Code parameter specifies an operation that does not produce output data.

nQut Buf f er Si ze
Specifiesthe size, in bytes, of the buffer pointed to by | pQut Buf f er .

| pByt esRet ur ned

Pointer to a variable that receives the size, in bytes, of the data stored into the buffer pointed to by
| pQut Buf f er . This parameter cannot be NULL. Even when an operation produces no output
data, and | pQut Buf f er can be NULL, the Devi cel oCont r ol function makes use of the
variable pointed to by | pByt esRet ur ned. After such an operation, the value of the variableis
without meaning.
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e | pOverl apped
Y ou must specify NULL when accessing device drivers.
Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE. To
get extended error information, call Get Last Err or .

Remarks

The transputer link interface specific values for dwloControlCode are defined in the file | i nk. h,
which must be included by your source code if you want to perform callsto Devi cel oCont r ol .
The BO04 driver supports a subset of the codes defined there.

Legal valuesfor dw oCont r ol Code are:

| OCTL_LI NK_RESET_LI NK
Resets the link and any transputer connected to it.
Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
OutBuffer is not used. Specify NULL, O.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE.
To get extended error information, call Get Last Err or .
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| OCTL_LI NK_ANALYSE LI NK
Perform an analyze reset on the link.
Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
OutBuffer is not used. Specify NULL, O.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE.
To get extended error information, call Get Last Err or .

| OCTL_LI NK_TEST_ ERROR
Returns the state of the links error line.
Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
Points to an unsigned integer (32 bit) that will be set to O if thereisno error andto ! =0 if
thereisan error.

Return Value
If the function succeeds, the return value is TRUE. The function fails if the caller supplied

insufficient space to hold the result. The return value will then be FALSE. To get extended error
information, call Get Last Error.

B004 Device Driver Manual for Windows NT Ingo Mohnen & Partner GbR
Rev. 1.0 Page 13



| OCTL_LI NK_TEST_READ
Check how many characters are held by the input FIFO (and thus can be read immediately).
Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
Points to an unsigned integer (32 bit) that will be set to the number of characters availablein
the input FIFO. Since BO04 boards do not contain any FIFOs, the only values that will occur
are0 and 1.

Return Value

If the function succeeds, the return value is TRUE. The function fails if the caller supplied
insufficient space for OutBuffer. The return value will then be FALSE. To get extended error
information, call Get Last Error.

| OCTL_LI NK_TEST _WRI TE

Check how many free locations are available in the output FIFO (equal to the number of
characters that can be written without delay).

Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

o |pCQutBuffer, nQutBufferSize
Points to an unsigned integer (32 bit) that will be set to the number of free locations available
in the output FIFO. Since BO04 boards do not contain any FIFOs, the only values that will
occur are0 and 1.

Return Value
If the function succeeds, the return value is TRUE. The function fails if the caller supplied

insufficient space for OutBuffer. The return value will then be FALSE. To get extended error
information, call Get Last Err or.
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| OCTL_LI NK_SET_TI MEQUT
Sets the timeout for read and write operations.
Parameters

e |plnBuffer, nlnBufferSize
Points to an unsigned integer (32 bit) that contains the new timeout value in ms.

o |pCQutBuffer, nQutBufferSize
OutBuffer is not used. Specify NULL, O.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return valueis FALSE.
To get extended error information, call Get Last Err or .

| OCTL_LI NK_GET_TI MEOUT

Returns the current timeout for read and write operations.

Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
Points to an unsigned integer (32 bit) that will be set to the current timeout value in ms.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE.
To get extended error information, call Get Last Err or .
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| OCTL_LI NK_SET_POLL_RETRY

Changes the devices value for the PollRetry parameter. Refer to the description of registry
parameters for further information.

Parameters

e |plnBuffer, nlnBufferSize
Points to an unsigned integer (32 bit) that contains the new value.

e |pQutBuffer, nQutBufferSize
OutBuffer is not used. Specify NULL, O.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE.
To get extended error information, call Get Last Err or .

| OCTL_LI NK_ENABLE HEADER MODE
Switches the device into header mode.
Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
OutBuffer is not used. Specify NULL, O.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE.
To get extended error information, call Get Last Err or .
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e | OCTL_LI NK DI SABLE HEADER MODE
Switches the device back to stream mode.
Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
OutBuffer is not used. Specify NULL, O.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return value is FALSE.
To get extended error information, call Get Last Err or .

e | OCTL_LINK GET_I NFO
Retrieves the driver revision.
Parameters

e |plnBuffer, nlnBufferSize
InBuffer is not used. Specify NULL, O.

e |pQutBuffer, nQutBufferSize
OutBuffer points to an arrayof characters. This array will be filled with a \O-terminated
C-string containing information about the revision of the driver. OutBuffer could look like
this:

driver V1.2\0

Other transputer link interface drivers and future versions of the BO04 driver return
additional information.

Return Value
If the function succeeds, the return value is TRUE. The function fails if the caller supplied

insufficient space to hold the string. The return value will then be FALSE. To get extended error
information, call Get Last Error .
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7.6 CloseHandle

The CloseHandle function closes an open object handle.
BOOL d oseHandl e (HANDLE hQbj ect);
Parameters

e hbj ect
| dentifies an open object handle.

Return Value

If the function succeeds, the return value is TRUE. If the function fails, the return valueis FALSE. To
get extended error information, call Get Last Err or .

Remarks

Cl oseHandl e invalidates the specified object handle, decrements the object’s handle count, and
performs object retention checks. Once the last handle to an object is closed, the object is removed
from the operating system. Use Cl oseHandl e to close handles returned by calls to the
Cr eat eFi | e function. Closing an invalid handle raises an exception. Thisincludes closing ahandle
twice, not checking the return value and closing an invalid handle, and using Cl oseHandl e on a
handle returned by Fi ndFi rst Fi | e.

7.7 Writing Applications For Multiple Link Interfaces

The generic device 1/0O interface supplied by Windows NT can be a big advantage when writing
programs dealing with link interfaces. Under DOS, it was necessary to have several versions of each
program, each dealing with one specific link interface hardware. Under NT, the same program is able
to support any link interface hardware, aslong asits driver presents the same software interface to the
application. To achieve this, al the drivers must support the same set of ioctl codes.

Creating this common software interface is the reason why the file I i nk. h does not only contain
control codes valid for the BOO4 driver, but also ioctl codes used by other link interfaces. A driver may
of course decide not to support some of the functions (and instead return an error if an application tries
to use it), but it should not use the same ioctl codes for other purposes or with other parameter
handling. An example for this would be the ioctl codes for changing link speed. The B004 driver
cannot change the speed used by its hardware because this is selected by jumpers, so it ssmply returns
an error indicating that this function is not available.

Any transputer link driver written by IMP will support this convention. If you are planning to write a
new link interface driver and need some additional ioctl codes not yet defined in |i nk. h, feel free
to contact IMP (see below) and have your ideas included.
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8 Header Mode

In addition to the usual stream mode the driver supports a special header mode. When operating in this
mode, the driver automatically takes care of the | SERVER protocol. Because a transputer cannot be
booted using this protocol, the driver supports two ioctl functions for enabling and disabling header
mode.

When header mode is active, each data block handed downto W i t eFi | e isinterpreted as the data
belonging to one iserver block. The driver prepends a 2 byte header specifying the length of the data
to the block and writes both header and data to the link.

When receiving data from the link, the driver always interprets the first two bytes arriving as the
length of the data to follow. It then reads as many bytes from the link as stated by the header and
writes them to the buffer supplied by the caller of ReadFi | e. The caller must still supply alength
parameter to the ReadFi | e call, but this parameter is only checked to prevent the driver from writing
beyond the end of the users buffer. ReadFi | e returns the number of data bytes read.

Using header mode results in less calls to the driver during read operations and thus increases
performance.

9 Troubleshooting

Common errors that might occur are:

® Thedriver does not start
The registry might not be set up properly or the driver might not be able to allocate resources
(either port addresses or an interrupt).

® Thedriver cannot be opened by applications
Ensure the driver is started and you supplied the correct filename to CreateFile.

e Thelink can be opened, but data transfers always time out
Make sure the link speeds used by the board and the transputer on the other end match. Does the
transputer accept any data, i.e. hasit been reset?
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