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M-MODULE INSTRUMENT DRIVER ARCHITECTURE
Maximizing Platform Independence and Portability
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INTRODUCTION

C&H’s M-module instrument drivers are designed taximize platform independence and ease of
portability. This document describes the archueztused to achieve this objective and introdubes t
reader to the terminology used by C&H to descriteevarious components of M-module software.

It is generally not required for the typical userfully understand this architecture. C&H will dorue

to deliver fully functional “plug and play” type Miodule drivers that install easily and run in the
Microsoft Windows environment with very little effto The primary target audience of this documsent i
advanced users who are using M-modules acrosspteufilatform interfaces or who are attempting to
port a driver to a previously unsupported platform.

ARCHITECTURE

The architecture is simple in that it modularizes driver, breaking it up into components that pte\a
separation between platform specific and platfonchependent elements. The architecture consists of
three basic building blocks, a Framework WrapperA&ISI-C Source Driver, and a Platform Support
Module. The illustration in Figure 1 provides angeal overview of the architecture with the three
components making up the driver, outlined in thikoyebox.
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Figure 1: M-module Driver Architecture Overview
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The framework wrapper provides an interface toitistrument that meets the definitions of a certain
framework or specification. For example, in a VXIug and Play (VXIpnp) framework wrapper, all
VXlpnp required functions will be available, evdonction will be in the appropriate format, andynl
VXlpnp defined data types will be used. In additia VXIpnp framework wrapper provides a standard
Windows dlIl interface. The framework wrapper pd®s very little, if any, true instrument
functionality. It instead, calls the ANSI-C driver perform instrument related tasks. By defimtithe
framework wrapper is not platform independent.

The platform support module is a library of funasothat can be used to access the M-module, the M-
module carrier, and operating system utilities. e Tgfrogramming interface to the platform support
module is separated into two pieces: 1) a platfordependent interface that follows the AcQuisition
Technology AcQ Platform Interface Software (API®idition and 2) an undefined platform specific
interface that will vary between platform suppordules. The platform support module is inherently
not platform independent; however, a calling sofemMaodule can remain platform independent as long
as it only makes function calls to the APIS progmany interface.

The ANSI-C Source Driver provides a fully platformdependent interface to the instrument
functionality of the M-module. The driver funct®nare determined by the module’s hardware
capabilities and are intended to provide the ims&mt user with a high level software interface with
which to perform the necessary measurement or gandiion tasks. In essence, the ANSI-C module is
the meat of the driver, providing over 90% of timstiument functionality. It is written entirely in
ANSI-C and it must only call ANSI-C libraries soathit can be compiled for any platform that is
supported by an ANSI-C development environmentl. ictrument 1/0O must be performed through the
platform support module using the APIS programmimgrface. This ensures portability across all
platforms.

The combination of the Framework Wrapper, ANSI-Qui8e Driver and Platform Support Module
creates a fully functional driver that can be gagibrted from one platform to another. C&H has
developed this architecture with the goal of prowydcomprehensive software support for its M-
modules regardless of the platform.

PLATFORM INDEPENDENCE

Since the goal of this architecture is to maxinpiaform independence, it is important to defineatvis
meant by “platform.” In our case, a “platform” & combination of an M-module carrier(s) and an
operating system. For example, the following disscribes a few of the many possible platforms: 1)
VX405C/Windows, 2) VX405C/Linux, 3)AMi3002/Windowgl) VX406C/embedded Linux. As you
can imagine, there is a very large number of pakplatforms.

The ideal driver architecture would allow a singlever for a given M-module to be used on any
platform without modification. In reality, if a dher is to provide full instrument functionality @s to
meet a certain software specification, it must amnsome platform dependant features, for example,
triggering features that are specific to a givenmddule carrier. This is also true if the drivertds
provide features that are specific to a certainratpeg system such as a Windows dll interfaceis It
therefore understood that 100% platform indepeneleiscan ideal objective that is not entirely
achievable without limiting the functionality of éhdriver. Therefore, it is not the objective oéth
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architecture to provide 100% platform independebgt to maximize platform independence and by
doing so, greatly reduce the level of effort reqgdito cross platforms.

With that said, it is also important to understaénatit is possible for a platform to be a combination

of multiple M-module carriersand a single operating system. This is exactly the case for most of the
drivers provided by C&H where we support a numbeMemodule carriers on Microsoft Windows
using a single platform we call CHWIN.

VXIpnp DRIVER

The vast majority of C&H M-module users will onlgquire the module’s VXIpnp driver. It is a
common misconception that VXIipnp drivers are for IVstruments only. True, the VXIpnp
specifications where developed by the VXlbus Catsor and where originally intended for VXI
instruments; however, the specification is suitafole instruments hosted on a number of physical
interfaces.

A VXlpnp driver is a combination of a VXlpnp Framew Wrapper, an ANSI-C driver and CHWIN.
In addition, it includes various other utilitiescbuas a soft front panel executable and Windowgs. hkl
is delivered as a self contained installation aifgyMor easy “plug and play” functionality. Thelgn
external requirement is the VISA library for usenstrument communication.

The key features of C&H’s VXlpnp drivers are:
« Microsoft Windows Soft Front Panel executable tbah be used to interactively control the
instrument
+ A Microsoft Windows dll library with static impotibraries for both Microsoft Visual C/C++ and
Borland development environments.
« LabWindows/CVI function panels
+ Windows help file
+ Automatic installation
« Source Code
« Support for other development environments inclgdfisual Basic and LabView
Use on all M-module carriers supported by CHWIN.

CHWIN — PLATFORM SUPPORT MODULE

CHWIN is C&H'’s platform support module for windowkat supports most of C&H’s M-module
carriers. As of the publication of this docume@HWIN supports the following carriers: VX405C,
AMi2001, AMi3000, AMi3002, EM405D, EM405-8. Suppofor other carriers will be added as
required.

CHWIN is delivered in a Microsoft Windows dll witbupporting files including header files, import
libraries, and configuration files. A self contathinstallation is available; however, in most sase
CHWIN will be installed as part of a VXIpnp driverstallation.

User applications can link directly to CHWIN to ass device and platform functionality. Details on
CHWIN are provided in the CHWIN User’'s Manual.
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OTHER PLATFORM SUPPORT MODULES

Other platform support modules may be available farious M-module carriers and/or operating
systems. C&H will develop platform support modusssneeded. Also, many are currently available
from AcQuisition Technology. Further, the APIS idéfon is openly available from AcQuisition
Technology; therefore, users can readily develep thwn platform support modules.

For information on APIS or AcQuisition Technology$atform Support Modules, visit the AcQuisition
Technology website atww.acqg.nl

ANSI-C DRIVER

Advanced users such as those using a platformstimatt yet supported by a platform support module o
those using an embedded system that requires catiopilbof the driver directly into the applicatiosill
typically require the ANSI-C driver.

The ANSI-C driver consists of a single “.c” soufde and a header file. It is written entirely ANSI-
C and only calls the ANSI-C Standard Libraries,hwiihe exception of APIS functions. Porting this
driver to a different platform simply requires raping the platform support module and re-compiling.

The ANSI-C Source Driver is installed as part o ¥XIpnp Driver; however it is also available for
download separately.

LEGACY VXlpnp DRIVER

Prior to developing this architecture, C&H deliver®Xlpnp drivers that where written in a non-
modular fashion and only supported a limited nundfezarriers. Previous users who do not intend to
cross platforms may wish to continue using thesedolvers. C&H will continue to make these drivers
available for download under the label “Legacy VixppDriver.”

C&H will no longer add functionality nor maintainebgacy VXlpnp Drivers; therefore, you are
encouraged to, when possible, migrate away froni.égacy VXlpnp Drivers.

LABVIEW

VXlpnp driver functions can be called in LabView bging theCall Library Function Node to link to
the Windows dll. Various National Instruments’ datentation describes, in detail, how to perforrs thi
action.

Further LabView support can be provided by usirgy“timport CVI Instrument Driver” (or “Create VI
Interface to CVI Instrument Driver” in LabView 84hd later) feature of LabView. This feature will
use the VXIpnp driver’s “.fp” file to create a Lai®w wrapper around the driver dil. This will creat
fully functional VI for each driver function defiddn the “.fp” file.
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IMC

Interactive Mezzanine Control (IMC) is a Windowsphagation that allows the user to interface to any
M-Module on any of the M-module carriers that avported by CHWIN. It provides low level
register and memory access to the M-module thraugleasy to use graphical interface. It does not
employ M-module drivers but instead, communicatét WCHWIN directly. It is generic in nature,
meaning it contains no knowledge of the M-modulectionality and therefore can be used with any M-
module regardless of the manufacturer and regardieshether the M-module has a driver.

DRIVERS ON THE C&H WEBSITE

On the C&H website, each M-module will have a ueidsoftware support” page that contains links to
all the relevant software for that particular madul¥ou can navigate to the software support pege f

a link found on the module’s product page or fréva menu under Suppott Drivers. A sample screen
shot of a software support page is shown in FigQuré’lease note that at the time of publicatiothcf
document, C&H is still transitioning from Legacy ffip Drivers to this new architecture. Software
support pages will be added to the website as driare released during the transition period.
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MA203 Software Support

C&H's M-module Instrument Drivers are designed for maximum platform independence and portability. Most users will
only require the VXIpnp driver. Users working in an operating system other than Windows or who are working with a
non-supported M-module carrier should download the ANSI-C Driver. For more details on our driver architecture, pleasg
view the following white paper.

Downloads>>

VAlpap Instrument Griver

Cur Standard instrument driver for Windows suppotting the M-moduls on any Ca&H supplied M-module Carrier (includes CHWIN and ANSI-C driver).
Features: Windows DLL, Interactive Soft Front Panel Application, Ontine Help, TV Function Panets, LabMiew V1's, source cods provided.

CHWIM - APIS Platform Sug

Platform support module for Windows that provides the platform independent interface betwesn the M-module Driver and the M-module Carrier . Supports
the following M-Module carriers: V4050, AMIZ000, AMiZ00Z, ANGZ2001, EM4DSD B EM4DSD-E

AMEI-C Driver {Source Code)

Platfor m independent instrument driver source code written in ANSI-C for ease of portability.

Lezacy WiXlpap Driver

Previous version of the instrument driver written in a non-platform independent architecturs. Mot all carriers are supported.

Intsractive Mezzanine Control (IMCH

Windows application that provides register-level interactive control of any M-medule resident on a C&H supplied M-module carrier. (reguires CHWIN)

Figure 2: Screen shot of the M A203 Softwar e Support web page

For questions, please contact C& H Technologies, Inc. at 512-733-2621 or support@chtech.com.
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