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WinDriver * PCIQuick Start Guide

A 5-Minute introduction to writing device drivers

Who should use WinDriver?
1. Hardware developers - Use Driver Wizard to quickly test your new hardware.

2. Software developers - Use Driver Wizard to generate the device driver code to
drive your hardware. Use the WinDriver tools to test and debug your driver.

Whic h operating systems does WinDriver suppor t?

1. Windows 98/ME, NT/2000/XP, Windows CE/CE.NET, Windows Server 2003,
Linux, Solaris and VxWorks. Check the Jungo web site for updates on new
operating systems support.

2. WinDriver based drivers are portable between all supported OSs without any
code modifications.

Where can I get more in-depth information?

1. For white papers, documentation and a free 30 day evaluation of WinDriver,
please see the Jungo web site at ht t p: / / www. Jungo. cont dnl oad. ht mi

2. WinDriver user’s guide can be downloaded at
http://ww. Jungo. com manual s. ht m

7 steps to building your driver:
1. Set Up

« Plug your hardware device to the PC
* Install WinDriver
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2. Select your hardware device
« Start DriverWizard by choosing WinDriver | DriverWizar d from Windows
Start Menu

In the dialog box that appears, choose Create New Driver

DriverWizard will show all Plug-and-Play cards plugged in your machine

For Plug-and-Play devices: Choose your hardware device from the list

For code generation for a non-attached device, select PCI: VIRTUAL
DEVICE
For non Plug-and-Play devices: Choose "ISA" from the list

E-JSEIEEI: Your Device x|

Pleaze select pour device from the list of detected cards below, or
choosze "154 card" for non plug & play cards.

IS4 card (10 ports / memary / interrupts)

Parallel port Frefresh
PCl: WVIRTUAL DEVICE dleniies Ml
PCIL: wiA  WTS2CE91/6934/694x Host Bridge

PCL: WA WTB2C598MY PB4 PCI-to-PCl Bridge [AGF)

PCI: WI&  WTB2CERE/6864/6068 PCI-to-S4 bridge Edit PCI
PCI: W& T820586/596/686 PCI IDE Controller IEIFELE
PCI: Wia  WTS3C572 PO USE Contraller

PCI: Wia  WTS3C572 PO USE Contraller Bersee
PCl: WA WTE2CEEEA ACPI Power Management Controller IMF file

PCl: Realtek RTE1334/B/C Fast Ethemet Adapter
PCl: Enzonig 5880 AudicPCI

‘PCI MYIDIA  NwE THT2 Model 54/ THT 2 Model 54 Pro GESE’E‘::

JSE: Mo devices found _
Uninztall
IMF file

Device Description:

Yendor 1D 10de Device (D 2d
Buz 1 Slat 0 Function 0

et = Cancel
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3. Generate INFfile

« You must generate an INF file to for your developed driver and in some
cases you will need to generate an INF file to enable DriverWizard to
diagnose your device (for example, when no driver is installed for your PCI
device). DriverWizard automates this process for you and will notify you of
the need to generate an INF file - If you click Next and such notice doesn’t
appear, skip this step and proceed to the next one.

* Click the Generate .INF file button or click Next.

* DriverWizard will prompt you for information about your device: Vendor
ID, Device/Product ID, Device Class, etc. Enter the required details in the
dialog box that appears.

mEnter Information for INF File x|

Fleaze fill in the information below for your device.

Thiz information will be incorporated into the: IMF file,
which ‘WinDiriver will generate for your device.

The information you specify will appear in the
Device Manager after the installation of the IMF file.

Wendor [D: IDdd4 Product |D ID'I 08

Manufacturer name: IEUSTDM
Device name: IPHINTEH
Device Class: OTHER -

WwinDriver's unique Clazs.

Uze thiz option for a non-standard type of device.
winDiriver will zet a new Class type for pour device.

V' This device is a muliinterface device
Flease select the interfaces for the INF fil:

¥ Irterface 0 ¥ lrterfacs 1 [T Irterfacs 2 [T Interfacs 3
[ Irterface 4 [ Irterface & [ Irterface & [ Interface 7

v Automnatically Install the INF file.
Mote: This will replace any existing driver you may have for your device.

crt_|

« When you're done, click Next. DriverWizard will automatically install the
INF file for you.

* If the automatic INF file installation fails, DriverWizard will notify you and
provide manual installation instructions.
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* When the INF file installation completes, select and open your device from
the list described in step 2 above.

4. Detect / define your hardware

« DriverWizard will automatically detect your Plug-n-Play hardware’s
resources (I/0 ranges, Memory ranges and Interrupts). You may define
the registers manually

* For non Plug-n-Play hardware - define your hardware’s resources
manually

.. Define and Test Resource for Your Device [ _ (O] =]

Mwidia - WS THT2 Model B4 / THT2 Model 64 Pro

10 | Memary Ilﬂtenupts I Reqisters I

[t

Dezcription

Edit
[Delete

ReadMrite
M ermony

L

Mewt x> Cahicel |

5. Test your hardware
Before writing your device driver, it is important to make sure your hardware is
working as expected. Use DriverWizard to diagnose your hardware
« Read and write to the 1/0 ports, memory space and your defined registers
* "Listen" to your hardware’s interrupts

6. Generate the Driver Code:

« Use DriverWizard to generate your skeletal device driver. Click on the
Next button or from the Build menu select Generate Code.

» Choose the code language and indicate which development environments
you would like to have project files for:
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« Indicate if you wish to handle Plug-and-Play and power management
events from within your driver code and if you wish to generate Kernel
Plugin code (Note: you must have an appropriate Microsoft DDK installed
on your computer in order to work with a Kernel Plugin):

« Click Next. DriverWizard will launch the desired development environment
you chose in step 6 above.

7. Compile and run
« The following code is generated:
— API for accessing your hardware from the application level (and from
the kernel)
— A sample application that uses the above API to access your hardware
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ﬁSelect Code Generation Opkions x|

It which language do pou want your code to be generated?

(O " Pazcal [Delphi] © “isual Basic |

Generate project makefile for:

[~ M5 Developer Studio 4 " Borland Delphi
¥ WS Developer Studio 5,5 [ Yizual Basic &
[~ M5 Developer Studio MET

[~ M5 Developer Studio - For CE [ Linus Makefile
[™ Borland C++ Builder 3 ™ Solaris kMakefile
[™ Borland C++ Builder 4 - 6 [ Tomado 2

[~ Generate KDF file for Windows MT Embedded

our WinDriver baze directony:

I\\davis'\il_l,la'\src.ED\wizard Browse |

IDE tao [rwvoke:
I 15 Developer Studio 6.5 j

Cancel |

— Project make files for all of the supported operating systems and
environments
— INF file for your driver
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+ Use the make file that DriverWizard generated with your favorite compiler

» Compile the sample diagnostics application, and run it! This sample is a
robust skeletal code for your final driver

» Modify the sample application to suit your application needs, or start from
one of the many samples provided with WinDriver
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Questions & Answers:

Q: How does WinDriver work?

A: With WinDriver, your device
driver is developed in user mode
(as part of your application or as a
separate DLL). This dramatically
shortens development time by
enabling you to use your standard
32 bit tools (MSDEV, Borland,
Delphi, Visual Basic etc.) to
develop and debug your driver.

The device driver developed
with WinDriver (YourApp.EXE)
accesses your hardware through
the WinDriver kernel module
(Windrvr.VXD / SYS) using the
standard WinDriver functions.

Q: How can | achieve optimal performance with WinDriver?

A After your driver is complete, you may easily transfer the performance critical
parts of your driver code (Interrupt handlers, 1/0 handlers, etc.) to WinDriver’s
Kernel Plugin, which runs those sections at kernel level, thereby achieving optimal
performance. For example - write your Interrupt Handler in the user mode, by filling
in the handler function with your interrupt handling code. After debugging this
code in the user mode, you can move the code into the Kernel Plugin. This will
cause your interrupt handler to be executed in the kernel level, thereby allowing it
to operate at maximal performance.

This architecture enables you to develop and debug all of your driver code in user
mode, using the WinDriver functions, and to migrate only the performance critical
sections of the code to the kernel mode, via the simple Kernel Plugin mechanism -
without any changes in the code.
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Practical Exercises:

The following exercises take you through some of WinDriver’s functionality in
a quick 5-minute session. You can try these exercises after downloading the
WinDriver 30 day evaluation from htt p: / / ww. Jungo. conl dnl oad. ht ni .

Exercise #1. Reading and writing to PCI memory

Goal: Learn how to read and write to a PClI memory range, and how to define
registers.

Overview: This exercise will demonstrate how you can read and write to your PCI
card’s memory through the Driver Wizard, and generate an application that does
the same. You will do this by reading and writing to your PCI (or AGP) screen card.

Step #1: Start DriverWizard from the Start Menu, choose "Start | Programs | WinDriver
| DriverWizard".

Step #2: In the Wizard’s menu, press "File | New Project".

Step #3: Choose your screen card from the list of Plug and Play cards displayed.
Locate your screen card by identifying the name of your card’s vendor in the
displayed list.

Step #4: Press the "Memory" tab. Your card’s memory ranges will be displayed. One
of these memory ranges is mapped to the screen (Usually Bar 0. Look for
the bigger sized memory range) - i.e. bytes in the memory range correspond
to pixels on the screen. Read from offset O (the top left of the screen). Now
move a window over the top left of the screen to change its color and read
again. If the value changed - than this is the correct memory range. Now write
to this offset (try FFFFFFFF and 00000000 alternately), and see the color of
the pixel change!
** Note: Writing to the wrong memory range can freeze the computer, and will
require a re-boot.

Step #5: Define a register called "TopLeft" which represents the top left of the screen
(i.e. the correct memory range, and offset 0). Read and write to this register.
Define a register called "Somewhere", whose offset is FF (i.e. some other
pixel on the screen).

Step #6: Press "Build | Generate code" in the menu - Driver Wizard will create the
functions to access your hardware’s resources. You can call these functions
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directly from your application in the user mode. DriverWizard will also create a
sample application that uses these functions to access your device!

Step #7: Compile and run the sample application. Use it to read and write from your
screen card.

That’s how simple it is - try it!

** Note: You can now copy the sources of the project to any other supported
operating system (Linux, Solaris, Windows CE, etc.), recompile, and run again!

A part of the APl generated by DriverWizar d in exercise #1:

<screencard\ |ib.h>

BOOL SCREENCARD Open ( SCREENCARD HANDLE * phSCREENCARD, DWORD
dwVvendor | D, DWORD dwDevi cel D, DWORD nCar dNum
DWORD opti ons);

voi d SCREENCARD C ose( SCREENCARD HANDLE hSCREENCARD) ;

/1 Ceneral read/wite functions

voi d SCREENCARD WiteWrd (SCREENCARD HANDLE hSCREENCARD,
SCREENCARD_ADDR addr Space, DWORD dwOf f set, WORD
dat a) ;

voi d SCREENCARD Wit eDword ( SCREENCARD HANDLE hSCREENCARD,
SCREENCARD_ADDR addr Space, DWORD dwCr f set,
DWORD dat a) ;

/1 This register represents a Pixel somewhere on the screen.

DWORD SCREENCARD_ReadSonmeWher e ( SCREENCARD _HANDLE hSCREENCARD) ;

voi d SCREENCARD Wit eSoneWher e ( SCREENCARD HANDLE hSCREENCARD, DWORD
dat a) ;

/1 This register toggles the top left pixel on the screen.

DWORD SCREENCARD_ReadTopLeft ( SCREENCARD HANDLE hSCREENCARD) ;

voi d SCREENCARD WiteTopLeft (SCREENCARD HANDLE hSCREENCARD, DWORD
dat a) ;

/1 handl e interrupts

BOOL SCREENCARD | nt Enabl e ( SCREENCARD HANDLE hSCREENCARD,
SCREENCARD _| NT_HANDLER f uncl nt Handl er) ;

voi d SCREENCARD | nt Di sabl e ( SCREENCARD HANDLE hSCREENCARD) ;
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Exercise #2: Handling Interrupts

Goal: Learn how to test your hardware’s interrupts, and write an interrupt handler.

Overview: In this exercise you will use DriverWizard to "Listen" to the interrupts
that your floppy disk drive generates. You will then use DriverWizard to generate
an application that listens to this interrupt and handles it with a user-mode interrupt
handler.

Step #1:

Step #2:

Step #3:

Step #4:

Step #5:

Step #6:

Step #7:

Step #8:

Start DriverWizard from the Start Menu, choose "Start | Programs | WinDriver
| DriverWizard".

In the DriverWizard menu, press "File | New Project”. DriverWizard will now
display a list of the Plug-n-Play cards in your machine..

Since we will be using the floppy disk drive, choose ISA from the menu.
Press the "Memory" tab.

- Define at least one memory range (it can be a dummy range). Simply
click ’'New’ in the memory tab and then click 'OK’ to create a memory
range for addresses 0x0-0x0, which will be enough for the purpose of
successfully compiling and building the generated code and testing the
floppy disk interrupt handling.

Press the "Interrupts” tab.

« Define the Floppy Drive interrupt: Name the interrupt "FloppylInterrupt”,
and choose 6 as the interrupt number.

Right-click the interrupt you created, and press "shared". This is required in
order to share the floppy drive interrupt with the operating system.

Press "Listen to Interrupt"”.

- To see the floppy drive interrupts: Access the floppy drive (for example,
by writing "a:" in a DOS console screen, or by choosing the floppy drive in
your file browser).

Press "Build | Generate code" in the menu - DriverWizard will create the
functions to access your resources and handle the interrupt you have defined.
You can call these functions directly from your application in the user mode.
DriverWizard will also create a sample application that uses these functions to
access YOUR device!
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Step #9: Compile and run the sample application.

Step #10: Enable and listen to your interrupt from within the sample application - see the
floppy drive interrupts. Later, modify the interrupt handler and insert your own
functionality into it.

That’s how simple it is - try it!

** Notes:

1. Using WinDriver's Kernel Plugin feature, your interrupts and 10 calls can be
handled from kernel mode, thereby achieving optimal performance!.

2. You may also test your PS Mouse interrupts (Interrupt 12 under Windows NT),
and your Keyboard Interrupts (Interrupt 1 Under Windows NT).
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