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Who Should Use WinDriver?

» Hardware developers — Use DriverWizard to quickly test your new hardware.

» Software developers — Use DriverWizard to generate the device driver code to drive your
hardware. Use the WinDriver tools to test and debug your driver.

Which Operating Systems Does WinDriver
Support?

» Windows 10/Server 2016/8.1/Server 2012 R2/8/Server 2012, Windows 10 10T, and Linux.
Check the Jungo Web site for updates on new operating systems support.

» WinDriver-based drivers are portable among all supported operating systems without any code
modifications.

;  OS-specific support is provided only for operating systems with official vendor support.

 —

Where Can | Get More In-Depth Information?

* You can download afree, full-featured, 30-day evaluation
of WinDriver, including documentation, from our web site:
https://www.jungo.com/st/contact-form/?product=WinDriver.

* For user manuals, data sheets, FAQs, and other documentation, visit WinDriver Support page:
https://www.jungo.com/st/support/windriver/.
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7 Steps to Building Your Driver

1. Setup

a. Connect your deviceto the PC.

b. Install WinDriver.
2. Select your device
a. Start DriverWizard — <path to WinDriver >/wizar d/wdwizard. On Windows you

can also run DriverWizard from the Start menu: Start | Programs | WinDriver |
DriverWizard.

;  OnWindows 7 and higher you must run DriverWizard as administrator.

—

b. In the dialogue box that appears, choose New host driver project.

Choose Your Project

dl
JUNGO

CONNECTIVITY

£ B2

Mew host driver project | | Open an existing project

Cancel

c. DriverWizard will show all Plug-and-Play cards plugged in your machine.
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d. For Plug-and-Play devices: select your device from the list of devices.
For non-Plug-and-Play (ISA) devices. select the | SA card option to define your device's
resources.
To generate code for a non-attached PCI device: select the PCI: PCI Virtual Device
option.

Select Your Device

Please select your device from the detected devices below, or choose “ISA card™ for non Plug and Play cards.

Type Description Ve [ Refresh devices list ]
PCL PCI Virtual Device I P—— I
ISA: ISA Device ISA Device -
ISA: Farallel Port IS5A Device I Uninstall .INF fle I
PCIL: Intel - E7520 Memory Controller Hub Intel
PCL: Intel - E7520 Memory Controller Hub Intel E
PCL: Intel - E7520 DMA Controller Registers Intel
—- PCL: Intel - E7525 PCI Express Port A Intel
PCI: Intel - 6700FXH PCI Express-to-PCI Express Bridge A Intel
PCI: Intel - 670xPXH I/OXAPIC Interrupt Controller Intel
B~ PCI: Intel - 6700PXH PCI Express-to-PCI Express Bridge B Intel
'PLX - PCI RDK9054-LITE PCI Reference Design Kit for PLX PCI 9054
PCI: Intel - 6700PXH I/OxAPIC Interrupt Controller B Intel
PCL: Intel - E7525 PCI Express Port B Intel
PCL: Intel - E7520 PCI Express Port C Intel
= PCL: Intel - 6300ESB Hub Interface to PCI-X Bridge Intel
PCI: Intel - 82541EI Gigabit Ethernet Controller Intel
PCL: Intel - 82541EI Gigabit Ethernet Controller Intel
- PCL: Intel - 6300ESB USB 1.1 UHCI Controller #1 Intel -

4 [ 3

Device Description:

Hardware ID: Vendor 10b5, Device 5406
Location: Bus 3, Slot 2, Function 0
Driver: none

"Other PCI Bridge Device™

4[] »

3. Ingtall an INF Filefor Your Plug-and-Play Device (Windows)

When developing adriver for a Plug-and-Play device (PCI) on Windows operating systems,
in order to correctly detect the device's resources and communicate with the device using
WinDriver, you need to install an INF file that registers your device to work with WinDriver.

DriverWizard automates the INF creation and installation process for you.
To generate and install an INF file with DriverWizard, follow these steps:

a. Click the Generate .INF file button in the wizard's Select Y our Device dialogue.
DriverWizard will display information detected for your device — vendor ID, device
ID, device class, manufacturer name and device name — and allow you to modify the
manufacturer and device names and the device class information.
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II Enter Information for INF File *

Please fill in the information below for your device.

This information will be incorporated into the INF file,
which WinDriver will generate for your device.

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

Vendor ID: | 10ee Device ID: 5033

Manufacturer name: | ¥ilinx |

Device name: |DE1.|'ICE |

Device Class: OTHER -

WinDriver's unique Class.

UUse this option for a non-standard type of device.
WinDriver will set a new Class type for your device,

Preallocate Device-To-Host DMA Buffers

Buffer size (in bytes): |Dx 100000 | Count: |1 | Flags: |Dx21

[ preallocate HostTo-Device DMA Buffers

Buffer size (in bytes): | 0x 100000 Count: |1 Flags: 0x41

Support Message Signaled Interrupts (MSI/MSI-X)
[ automatically install the INF file.

Mote: This will replace any existing driver you may have for your device.

b. When using DriverWizard on Windows, you can choose to automatically install the INF
file by checking the Automatically Install the INF file option in DriverWizard's INF
generation dialogue. If the automatic INF file installation fails, DriverWizard will notify
you and provide manual installation instructions.

c. Click Next in the INF generation dialogue in order to generate the INF file and install it
(if selected).

d. When the INF file installation completes, select and open your device from the list
described in Step 2 above.

If the Support Message Signaled I nterrupts option is enabled, you can use it

to generate an INF file that supports handling of Message-Signaled I nterrupts
(MSl) or Extended Message-Signaled Interrupts (MSI-X). Thisis the default
option when selecting to generate an INF file for avirtual PCI device, or when
generating an INF file for a PCI device that supports MSI/MSI-X on Windows 7
and higher. For more information regarding MSI/MSI-X and the required INF file
configuration, refer to the WinDriver PCl Manual.
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Detect/define your hardwar €'s resour ces

DriverWizard will automatically detect your Plug-and-Play hardware's resources (1/0 ranges,
Memory ranges, PCI configuration registers and Interrupts). Y ou can define additional
information yourself, such as defining registers for your device as well as assigning read/
write commands for these registersto the interrupt.

For non-Plug-and-Play hardware (ISA) — define your hardware's resources manually.

|Active Projects

¥8054-LITE PCI Reference Design Kit for PLX PCI 9054 | Al

=} Interrupt

(=} Memory
BAR3
BAR2
BARD
Configuration Space

PLX - PCI RDK9054-LITE PCI Reference Design Kit for PLX PCI 9054

[ER FLY - PCI RDK9054-LITE PCI Reference Design Kit for

210

3 Memory

Resources

: EE

4 Configuration Space
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Active Projects x| [ T ey
%5054-LITE PC] Reference Design Kit for FLXPCI 9054 | 4 »
= PLX -PCI ROKSOS4-LITE PCI Reference Design Kit for -
= Intenmupt B — e e
Int Resource Nsme  Range From  Range To
BARL |* el
BRverory |
BAR3 2 BARZ DD Z2D000 DOZIFFFF
BAR2
BAR0 3 BARD DDZ40000  DO2400FF
Configuration Space
<1 - - Add Access Read [ Write
NS Redster Memory
L

!

[k e T T

<9054LITE PCT Reference Design Kt for PLUPCT 9054 | ¢ » l—\
E O

Int

‘ = ] " Listen toInk Remaove Transher Add Transter

Active Projects & x|
L CefouseSee

<5054-LITE PCI Reference Design Kit for FLX PCT 9054 '|' ‘

= PLX - PCI ROKS0S4-LITE PCI Reference Design Kit for

B In ; -
ls'l::t.pt Register Offset Size  AccessMode Data .
ot RS I = e =) 1
BARL Il . : |
El Memary
BaRd 2 DD 2 166t Readwrite 5406
3 o 4 156t ReadMrite 117
Configuration Space 5T 5 166t Read/MWrite =0
4
5 RID 8 gBit  Read/Write B
6 ClassCode 9 8Bit dfwrite 0 >

Register Information
Name
|Register0| | [ Auto Read
Resource Name Access Mode
|Baro [=] |Readpwrite []
Offset Size
[0 | (326t [+]

ok J[ coca |

;  On Windows 7 and higher, you may need to register an IRQ with WinDriver before

“—" you can assign it to your non-Plug-and-Play hardware, as outlined in the WinDriver
User's Manual.
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5. Test your hardware

Before writing your device driver, it isimportant to make sure your hardware is working as
expected. Use DriverWizard to diagnose your hardware:

» Read and write from/to the 1/O ports, memory space and your defined registers.

T Bara o) ([T o =)
Offset (hex) Action Offset (hex) Action
0 10
Size : : Size
326t [v] 32Bit v
Data Data
00000000 9F2DAA32

» "Listen" to your hardware's interrupts.

[Active Projects & x|

Int: Interrupt Mumber 5, Level Sensitive

K8054-LITE PCI Reference Design Kit for PLX PCI 9054 | i

- PLX - PCI RDKS054-LITE PCI Reference Design Kit for|
o Interrupt

=-1/0
BAR1
= Memory
BAR3
BARZ
BARD
Configuration Space

Add Transter Remove Transfer
Command Command

Listen to Interrupts
I

Access Register Command Data

;  Forlevel-sensitive interrupts, such aslegacy PCI interrupts, you must use
~—= DriverWizard to define the interrupt status register and assign the read/write
command(s) for acknowledging (clearing) the interrupt, before attempting to listen
to the interrupts with the wizard, otherwise the OS may hang! The specific interrupt-
acknowledgment information is hardware-specific.

Active Projects a8 x|

Int: Interrupt Number 5, Level

<3054-LITE PCI Reference Design it for PLX PCI 9054 | +

Register Information ;
= PLX - PCI RDK9054-LITE PCI Reference Design Kit for
& Interrupt
Name AccessRegister  Command  Datz (gt g e s
INTCSR [7] Auto Read n BARL
Resource Name Access Mode &} Memory =i
BAR3
BARD [+] Readpwrite [<] BARZ INTCSR [+
Offset Sze . :gmnn . Command
onfiguration Space
4 3281t = Virite [+
Data
) Lo ] ;
Define the interrupt status register T E Ok g Cancel
Define the transfer command(s) for (clearing) the level itive interrupt

Generatethedriver code

a. Select to generate code either viathe Gener ate Code toolbar icon or from the
Project | Gener ate Code menu option.
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b. Optionally select to generate additional customized code for one of the supported
devices, and choose the code language and target development environment(s) for the
generated code:

LT, Select Code Generation Options

Add device-spedfic customization (optional):

Mo customization 4
Select the code-generation language:

AMSI C ~
Select your target development environments:

[ Windows GCE - MinGW and Cygwin (for AMDE4)
[] Windows GCC - MinGW and Cygwin (for x26)
[J Microsoft Visual Studic 2012 (for X86)

[] Microsoft Visual Studic 2012 (for AMDE4)

[J Microsoft Visual Studic 2013 (for X86)

[ Microsoft Visual Studic 2012 (for AMDE4)

[] Microsoft Visual Studic 2015 (for ARM)

[ Microsoft Visual Studio 2015 (for X86)

[ Microsoft Visual Studic 2013 (for AMDB4)

[] Microsoft Visual Studic 2017 (for ARM)

[] Microsoft Visual Studic 2017 (for XBE)

[ Microsoft Visual Studic 2017 (for AMDB4)

[] Microsoft Visual Studic 2019 (for ARM)

[] Microsoft Visual Studic 2019 (for X86)

[ Microseft Visual Studic 2019 (for AMDE4)

[ Linux Makefile

[ CMake Makefile (With MNSIS Installer generator)

IDE to Invoke:

Mone e

c. Select whether to handle Plug-and-Play and power management events from within
your driver code, whether to generate Kernel Plugln code (and what type of related
application to create), and whether to build your project'slibrary asaDLL (for MS
Visual Studio Windows projects).

;  Tobuild aKernel Plugin driver on Windows, the Windows Driver Kit (WDK)
~=~ must beinstalled.

() Select Additional Options 3

Please mark additional options for your driver

[] Generate library as DLL (Win MSDEV only)

n Kernel Plugln (for advanced users)
Windows users must have WDK installed in order to compile,

[] 32-bit application with a 64-bit Kernel Plugln

Cancel
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d. Click OK. DriverWizard will display alist of the generated files, and launch the
development environment you selected to invoke in Step b above (if any).

22 mycard_diag - Microsoft Yisual Studio

File  Edit ‘“iew Project Buld Debug Target Tools ‘Window Community  Help

FA-E-EH % B &+ = b pebug ~ in3z -~ | [ pCard - | AR B
$n 8a %A | oA == S 2O L3l B = s

Solution Explorer - Solution ... = [ X mycard_diag.c | diag_lib.c > X
i= | @ | [E] (Global Scope) v M
_:Solut\on'mycard_diag'(lprajact) e R R R R R R R R R R L —

- - -~
= (5 mycard_diag * File: mycard diag.c

€ diag_lib.c -

€ mycard_diag.c
€ myeard_lib.c
C:] wic_diag_lib.c

*
*  Sample user-mode diagnostics application for accessing MYCARD
*  devices using WinDriver's API.

* Code was generated by DriverWizard w9.00.

*

*

*

Copyright (o) Z007 Jungo Ltd. hKottp://www. junco. oo
tt**t**tx*tttttt**t**tx*t*tttt**t**tx*tttt*t**t**tx*tttttt**t**tx*tttt*t/

#include <stdio.hs

#include "wie likoh"

#include "utils.h"

#include "sratus_strings.h'

#include "zawples/shared/diag lib.h"
#include "sawples/shared/wde diag lib. k7|
#include "zawples/shared/pei regs.h"
#include M"mycard lib.h"

R R AR R AR AR R AR R AT E AR AR A E AR AR AR A AR TR AETATT

General definitions
R e Ry

/% Error messages display */
#define MYCARD _ERR printf

R R AR R AR AR R AR R AT E AR AR A E AR AR AR A AR TR AETATT

Global variables
R e Ry

/% User's input command */7
static CHAR gsInput[Z56]: g

Rlsoluti.., [FClass ... |@Catal.. |€ 3
Ready Ln 16 Cal 41 Ch41 IMNS

DriverWizard generates the following:

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.

Project/make files for all of the selected build environments.

An INF file for your device (for Plug-and-Play hardware on Windows).
7. Compileand run
» Usethe project/make file that DriverWizard generated with your selected compiler.

» Compile the sample diagnostics application, and run it! This sampleisarobust 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.

Frequently Asked Questions
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How does WinDriver work?

With WinDriver, your device driver is developed in the user mode (as part of your
application or as a separate DLL). This dramatically shortens development time by enabling
you to use your standard development tools (MS Visua Studio, C++, GCC, Windows
GCC, etc.) to develop and debug your driver.

The user-mode device-driver application/DLL that you develop with WinDriver accesses
your hardware through the WinDriver kernel module (windrvr1511.sy<.dll/.o/.ko —
depending on the OS) using the standard WinDriver functions.

| Application / DLL / Shared Object |

&

WinDriver .NET Wrapper API
(wdapi_dotnet DLL)

&

High-Level WinDriver API
(wdapi DLL / shared object)

_User Mode
Kernel Mode

Low-Level WinDriver API WinDriver KZ‘::;I
(WinDriver Kernel Module - [ ::: 3 Kernel

. . Plugin

windrvr<version>.sys/.dll/.o/.ko) Plugin Driver

Your Hardware

D User Component |:| WinDriver Component
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How can | achieve optimal performance with WinDriver?

After your driver is complete, for optimal performance you can easily transfer the
performance-critical portions of your driver code (Interrupt handlers, I/0O handlers, etc.) to
WinDriver's Kernel Plugln, which runs at the kernel-mode level.

For example — write your interrupt handler code in the user mode. After debugging this
code in the user mode, you can move the code into the Kernel Plugin. Thiswill 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 the user
mode, using WinDriver's API, and then migrate only the performance-critical portions of
the code to the kernel mode viathe simple Kernel Plugln mechanism.

Practical Exercises

The following exercises take you through some of WinDriver's functionality in aquick 5-minute
session. You can try these exercises after downloading the WinDriver 30 days evaluation from
https://www.jungo.com/st/contact-form/?product=WinDriver.

Exercise #1: Reading and writing to PCl memory

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

Overview: Thisexercise will demonstrate how you can read and write from/to your PCI card's
memory using DriverWizard, and generate an application that does the same. Y ou will do this by
reading and writing to your PCI (or AGP) screen card.

Exercise Steps.

1.

Start DriverWizard and select to create a New host driver project. When the wizard is
already running, you can select to create a new project at any time by clicking the New
Device Driver Project toolbar icon or selecting this option from the File menu.

Choose your screen card from the list of Plug-and-Play cards displayed in the dialogue.
Locate your screen card by identifying the name of your card's vendor in the displayed list.

Click Memory in the left window. Y our card's memory ranges will be displayed in the right
window. One of these memory ranges is mapped to the screen — i.e., bytesin the memory
range correspond to pixels on the screen (thisis usually Bar O; look for the largest memory
range). Select the relevant BAR in the left window, then press the Read gcWrite Memory
button in the write window and read from offset O of the selected BAR (the top left of the
screen).

Now move awindow over the top left of the screen to change its color and read from the
same offset again. If the value changed — than thisis the correct memory range. Now
write to this offset (try FFFFFFFF and 00000000 alternately), and see the color of the pixel
change!
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Writing to the wrong memory range can freeze the computer.

4. Definearegister called 'TopLeft', which represents the top-left corner of the screen (i.e., the
correct memory range and offset 0), and read and write from/to this register.
Define another register called 'Somewhere', whose offset is FF (i.e., some other pixel on the
screen).

5. Proceed to generate code via the Gener ate Code toolbar icon or by selecting the
Project | Gener ate Code menu option. DriverWizard will create the functions to access your
hardware's resources. Y ou 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!

6. Compile and run the sample application. Use it to read and write from your screen card.

That's how simple it is—try it!

Y ou can now copy the sources of the project to any other supported operating system,
recompile, and run again!

"
1

A part of the API generated by DriverWizard in Exercise #1 (where screencard is the name
selected for the driver project when generated the code with DriverWizard):

<screencard_lib. h>

/* SCREENCARD run-tine registers */
/* [The values should correlate to the register indexes in gSCREENCARD Regs.] */
t ypedef enum {
SCREENCARD TopLeft, /* TopLeft - This register represents the top left
pi xel on the screen */
SCREENCARD_Sonewhere, /* Somewhere - This register represents a pixel
somewhere on the screen */
SCREENCARD REGS NUM /* Number of run-tine registers */
} SCREENCARD_REGS;

DWORD SCREENCARD Li bl nit (void);
DWORD SCREENCARD _Li bUni nit (voi d);

WDC_DEVI CE_HANDLE SCREENCARD Devi ceOpen(const WD _PCl _CARD | NFO *pDevi cel nf 0) ;
BOOL SCREENCARD Devi ceCl ose(WDC_DEVI CE_HANDLE hDev) ;

DWORD SCREENCARD | nt Enabl e( WbC_DEVI CE_HANDLE hDev,
SCREENCARD | NT_HANDLER f uncl nt Handl er) ;

DWORD SCREENCARD | nt Di sabl e( WbC_DEVI CE_HANDLE hDev) ;

BOOL SCREENCARD | nt | sEnabl ed( WbC_DEVI CE_HANDLE hDev) ;

DWORD SCREENCARD Event Regi st er (WDC_DEVI CE_HANDLE hDev,
SCREENCARD EVENT_HANDLER f uncEvent Handl er) ;

DWORD SCREENCARD Event Unr egi st er (WDC_DEVI CE_HANDLE hDev) ;

BOOL SCREENCARD Event | sRegi st er ed( WOC_DEVI CE_HANDLE hDev) ;

DWORD SCREENCARD_ Get NumAddr Spaces( WDC_DEVI CE_HANDLE hDev) ;
BOOL SCREENCARD Get Addr Spacel nf o( WDC_DEVI CE_HANDLE hDev,
SCREENCARD ADDR_SPACE_| NFO *pAddr Spacel nf o) ;
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<screencard_di ag. c>

/* Run-time registers information array */
const WDC_REG gSCREENCARD Regs[] = {
{ AD PCI _BARL, 0x0, WDC SIZE 8, WDC READ WRI TE, "TopLeft",
"This register represents the top left pixel on the" },
{ AD PCl _BAR1, 0x50, WDC S| ZE 8, WDC _READ WRI TE, "Sonewhere",
"This regi ster represents a pixel somewhere on the " },

Ji 5
const WDC_REG *gpSCREENCARD Regs = gSCREENCARD Regs;

Exercise #2: Handling Interrupts
Goal: Learn how to test your hardware's interrupts, and write an interrupt handler.

Overview: In thisexercise you will use DriverWizard to 'Listen' to the interrupts that your
floppy disk drive generates. Y ou will then use DriverWizard to generate an application that listens
to thisinterrupt and handles it with a user-mode interrupt handler.

Exercise Steps.

1. Start DriverWizard and select to create aNew host driver project.
When the wizard is already running, you can select to create a new project at any time by
clicking the New Device Driver Project toolbar icon or selecting this option from the File
menul.

2. DriverWizard will display alist of the Plug-and-Play devices connected to your machine.
Since we will be using the floppy disk drive, choose ISA from the menu.

3. Click the Add Resour ce button in the right window.
Define at least one memory range (it can be adummy range). Select M emory Resour ce
from the Resour ce Type combo box, and define 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 OK when you are done.

4. Select | SA Devicein the left window, and click the Add Interrupt button in the right
window.

Choose '6' as the I nterrupt number, select the Type to be Edge Triggered, check the
Shared check box, and press OK.

5. Select the Interrupt you just created, and pressthe Listen to I nterrupts button.

To see the floppy drive interrupts, access the floppy drive (for example, by writing 'a' ina
DOS console screen, or by choosing the floppy drive in your file browser).
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6. Generate code by pressing the Generate Code toolbar icon or by selecting the
Project | Generate Code menu option. DriverWizard will create the functions to access your
resources and handle the interrupt you have defined. Y ou 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 Y OUR device!

7.  Compile and run the sample application.

8. Enableand 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 simpleit is—try it!

Using WinDriver's Kernel Pluglin feature, your interrupts and 1/0 calls can be handled from
kernel mode, thereby achieving optimal performance!
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