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About This Manual

Document Purpose and Intended Audience

This document provides you with an installation apdratingnstructionsfor OmniDriver.

What 6s

New 1 n

t hi s

This version of th@®©mniDriver Programming Guidés updated for Release 2.38

Document Summary

Chapter

Description

Chapter 1: Introduction

Provides an overview of the OmniDriver/SPAM software.

Chapter 2: OmniDriver Installation

Contains instructions for installing OmniDriver/SPAM on a
Windows, Mac or Linux platform from the Ocean Optics
website or from the OmniDriver software DVD.

Chapter 3: Basic Sequence of
Operations

Describes the typical sequence of operations that the
application must perform to control a spectrometer and
acquire data.

Chapter 4: Acquisition Parameters

Presents a complete list of all available acquisition
parameters.

Chapter 5: Optional Features

Lists and describes the optional capabilities offered by some
spectrometers.

Chapter 6: External Trigger Modes

Lists and describes the trigger modes available on various
spectrometers.

Chapter 7: High-Speed Data Acquisition

Provides the function call sequence for using the High-speed
Data Acquisition mode.

Chapter 8: Using OmniDriver with
Multithreaded Applications

Describes how to use OmniDriver with multi-threaded
applications.

Chapter 9: Developing Your OmniDriver
Application

Provides information on setting up the development
environment for your specific programming language to
develop OmniDriver applications.

Chapter 10: Sample Programs

Contains sample programs for C, C++, C#, Delphi, Java,
LabVIEW and Visual Basic.

000-20000-400-12-201505

vii

Document




About This Manual

!

Chapter

Description

Chapter 11: Redistributing OmniDriver
with Your Application

Contains information for redistributing the runtime version of
OmniDriver.

Chapter 12: Wrapper API Reference

Provides detailed information about a few of the wrapper
functions.

Chapter 13: SPAM Library

Contains information about the SPAM library.

Appendix A: FAQs

Lists frequently asked questions and answers.

Appendix B: Upgrading Your Application
for OmniDriver 1.6

Describes how to upgrade C/C++, Visual Basic, and VB6
applications for OmniDriver 1.6.

Appendix C: Programming the ARCoptix

Spectrometer

Provides information for programming the ARCoptix ANIR
Series of Fourier Transform Spectrometers (FTS).

Appendix D: Controlling Memory Size

Provides information for controlling the memory size of Java
and your application.

Appendix E: Improving OmniDriver
Performance on Windows

Contains suggestions for improving the performance of
OmniDriver on Windows systems.

Appendix F: Using the Timeout Feature

Provides instructions for installing the Timeout feature.

Appendix G: Customized Branding of
OmniDriver

Describes how to change the OmniDriver software name and
company to customize it for your own company.

ProductRelated Documentation

You can access documentation for Ocean Optics products by visiting our website at
http://www.oceanoptics.com. Sele¢ SupporthA Technical Documentshen choose the appropriate
document from the available drafown lists.

9 Detailed instructions for OceanView Software is located@p://oceanoptics.com/wp-
content/uploads/OceanViewlO.pdf

Upgrades

Occasionally, you may find that you need Ocean Optics to make a change or an upgrade to your system.

To facilitate these changes, you must first contact Customer Support and obtaimaMethandise

Authorization (RMA) number. Please contact Ocean Optics for specific instructions when returning a

product.

viii
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Chapter 1

Introduction

Overview

OmniDrive®isap ower f ul Sof t war e fobWwindews,dviacandinsx operating ( S DK)
systems that allows you to easily write custom software solutions for your Ocean Optics USB
spectrometersOcean Optics is the first and only provider in the optical sensing industry to offer this

level of crossplatform compatibility.

OmniDriver provides an Application Programming Interface (API) fkahe culmination of our best
software driver packages and allows you to harness the power efpgegl data acquisition in a single
crossplatform driver. Integrate OmniDriver into yoawn software application for complete control over
USB spectrometers and devices in virtually any OS environment.

OmniDriver is sold as two separate but interrelated products:

T OmniDriver. This product gives you the functions you need to develop appfisatibich
communicate with and control Ocean Optics spectrometers. With this product you can connect to
spectrometers, set acquisition parameters such as integration time, and acquire spectra.

1 SPAM (Spectral Processing and Math). This-atdproduct givegou functions to perform
spectral processing such as péiakling, radiometric color analysis, etc. You can use the
functions in the SPAM library to process spectral data coming fron&Bspectrometer,
includingnonOceanOptics models.However, normdy you will also want the OmniDriver
product, which simplifies the process of obtaining spectral data from Ocean Optics spectrometers.
See the Spectral Processhugd Math (SPAM) ModuleProgramming Guide for more
information (sed’roductRelated Documentiain).

OmniDriver Is Crogsgatform

OmniDriver was created in the Java environment and includes native libraries for select Windows,
Macintosh and Linux operating systems. Using OmniDriver, you can develop robust applications to
contol multiple Ocean Optics USB spectrometers across these different operating systems. Ocean Optics
is the first and only provider in the optical sensing industry to offer this level ofglatésrm

compatibility.

Multi -Language Support
You can develop OmniDrivearased applications in the following languages.

1‘[ 13 C ”
1 C++ (Microsoft Visual Studio)
1 C#

000-20000-400-12-201505 1
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ptics
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©
00

9 Borland Delphi/Pascal

T Java

1 LabVIEW (Windows only, Version 7.1 or greater)
1 Visual Basic and VBA (Visual Basic for Applications)

Multiple Int erface Methods

1 cC

styl e

cal

ng

convention

(all pl atfor ms)

1 C++ (available with Microsoft Visual Studio/Windows, also with gcc/Linux)
1 COM object interface (Windows only)
1 .NET assembly interface

Applications written in Java are drnmentindependent; they can work across all operating systems.
OmniDriver is not only platforsindependent, but also spectrometetependent; the same Java code
works with all Ocean Optics USB spectrometers.

OmniDriver Features

OmniDriver offersthe following features

HighResTiming

Time stamping that is accurate to sulzrosecond performance; great for chemical kinetics and other
applications that require complex time accountability.

LabView Support

OmniDriver provides drivers for LabVIEWN ersion 7.1or greatel) to enable you to configure Ocean
Optics spectrometers as rahe virtual instruments in National Instruments' LabVIEW graphical
programming environnme.

Support for Ocean Optics USBdevices
1 ADC1000USB (including Deep Well)

Apex
Curie
Flame
HR2000

HR4000
Jaz

NIR256
NIR512

=4 =4 =4 =4 -4 A4 8 —a -8 A -8 -8 -8 A

HR2000+

Maya2000
Maya2000Pro
MayalLSL
MMS-Raman

NIRQuest
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1 QE65000
T QE65 Pro
T QEPro

1 Spark

1 STS

1 Torus

1 USB2000
1 USB2000FLG
1 USB2000+
1 USB4000
 Ventana

Note
OmniDriver does NOT support PCI or ISA products.

Operating System Support

1 Windows:

T Windows XP, Vista, Windows, WVindows8 and 8.1
T 64-bit versionsof XP, Vista, and Windows 7

T Mac:
T OSX 10.50r later
M Linux:

I Many x86 distributions are supported
T Kernel 2.4.20 and libusb 0.1.10 or later are required

Note

Although OmniDriver supports the Linux and Mac OS/X platforms in additon

Windows, this programming guide is written from the point of view of a Windows

developer. Often the differences between platforms is merely superficial (for example,

Linux has “shared object” (*.so) filses, and th
has “dynamic |ink |ibraries” (*.dll)). Where d
significant, details are broken out into sections for each platform.

Measurement Corrections

91 Detector nonlinearity

9 Electrical dark (autmatic baseline removal)
1 Stray light

1 Boxcar smoothing (averaging across pixels)
1 Averaging multiple scans

000-20000-400-12-201505 3
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Control of the following extended functions (lepending on spectrometer model)

1 Strobe enable

Thermaelectric coading (TEC), and reading detector and PCB temperatures

Gated fluorescence mode

Analog output (20mA current output for L850 and soon the AOUT; voltage out for HR4000)
Analog input for the supported spectrometers (voltage only)

Digital (TTL) input/output ¢ontrol of GPIO pins)

Setting external trigger modes

Reading out wavelength calibration

Setting single and continuous strobe delays

=A =4 =4 =4 -4 4 4 -9

OmniDriver Architecture

You can acces®mniDriverfunctionality via two DLL files:

9 OmniDriver32.dil (or OmniDriver64.dll on 64bit systemskontains the functions which allow
you to control all spectrometer settings and acquire spectra. For example, you can set the
integration time, scaA®-average, enable electric dark correction, etc.

1 SPAM32.dIl (or SPAM64.dIl on 64bit systemsEontains highetevel functions for analyzing
the spectra. For examplhjs .dll provides functions to perform pedikding, color space
calculations, and energy output measurements.

These two files can be purchased separdsel OmniDriver and SPAM), or togeth@NINI+SPAM).

There is a third DLL filecommon32.dll, which contains functions used internally by the other DLL files.
These functions are not called directly by the user.

OmniDriver is Written in Java

The bul k of Omni Driver’' s gdagadanduagd hi ses sakeyi mpl ©me
ability to run on multiple platformsThe functons in the abovenentioned DLIs merely invoke

corresponding Java functiorBhese functions in the DLLthentranslate the parameters of each function

into the form expected by Java, and then invoke the underlying Java method. As a conséaneence,
developersan ignore the DLE and access the Java objects and methods directly from the

OmniDriver.jar and BAM.jar files.

OmniDriver comes bundled with the Java 1.6 fuare Engine (JRE). Therefore, you do not need to
install Java on your PC unless you are developing applications in the 6fQaydanguages. In this
case you will need to install the Java 10K, which contains header files required by C/C++.

LabVIEW Development

For LabVIEW developersDmniDriver provides aet of LLB/VI files which expos®©® mn i Dr i ver ' s
functionality in a fashion that is natural to thebMdEW devebpment environmenBehind the scenes,
these LLB/VI's invoke t he thateanpriseddsnni@rivent ai ned i n t h

4 000-20000-400-12-201505
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USB Port Access

Most Ocean Optics spectrometers communicate avitbmputeria the USB portOne notable excein

is theJazunit, which can communicateot onlyvia USB but alsovia EthernetTo access the USB pert
we provide an additional DLhamed NatUSB.dI The methods in this DLL are invoked internally from
the Javamplementation of OmniDriveiThe user Bould never invoke any of the methods in NatUSB.dll

directly.

Wrapper Object

OmniDriver contains classes which represent each distinct Ocean Optics spectrametésB2000+,
HR4000, etc.)However, all access to your spectromgteegardless of model, shouldtheough the
Wrapperobject.Your application should instantiate the Wrapper object and then use the methods of this
Wrapper object to connect &amd control your spectrometde methods belonging to the Wrapper

object ae collectively called th&/rapper API .

000-20000-400-12-201505 5
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Chapter 2

OmniDrivemstallation

Overview

OmniDriver can be downloaded from the Ocean Optics website Sof t war e ,Draetvievkdo a d s
from the CD that you received with your purchase of the softwarether@ase, you will need the

password to complete the installation process. If you have a CD with the OmniDriver software, the
password is located on the back of the CD jacket.

This chaptercontains instructions for installil@mniDriveron each of the flblowing operating systems:
1 Microsoft Windows— XP, Vista, 7, 8, 8.1; 3Bit and 64bit
1 Mac-0S X version 1@ or lateron Intel processor
1 Linux — Any version released for an x86 or amd64 platform since 2010
Example: CentOS(Version 5.5), and Ubuntu ¢i@n 10.4LTS)

All sample applications are now located in a separate installer that can be downloaded from our website:

http://www.oceanoptics.com/technical/softwaredownloads.aspy default, samples are installed
to C\Ocean Optic®©mniDriverSarplePack- version number

Note

After you have installed your OmniDriver software, please refgrdialling the
SpectrometebDriver Software

When he installation process is finished, the followswdirectories will be created benedkte

Omni Driver “home” directory
Subdirectory Contents

docs Main documentation area
docs\javadocs.omnidriver Javadocs for OmniDriver library functions
docs\javadocs.spam Javadocs for SPAM library functions
docs\javadocs.highrestiming | Javadocs for High Resolution Timing functions
docs\javadocs\ooiutils Javadocs for utility functions
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Subdirectory Contents
_jvm Java Runtime Engine (JRE) used by OmniDriver
include Header files for use with C/C++ application development
LabVIEW *IIb libraries and *.vi files to make the OmniDriver functions available to

LabVIEW applications

OOI_HOME The DLL, LIB, and JAR files which make up the OmniDriver and SPAM
libraries

This directory also contains the Linux *.so files and the MacOSX *.dylib
files.

VisualBasic6_Declarations OmniDriver.bas file for inclusion in VB6 applications that need to use the

ACo0 interface to the functions in
ezusb_driver Windows USB drivers (for 32-bit platforms only)
winusb_driver Windows USB drivers (for 64-bit platforms only)
Once you have installed the software, you'll want

provided to get an idea of how the objects and methmdSmniDriver are organized, and then run a
sample program.

Installing .NET Framework

Before you can install the OmniDriver software, you must ensure that the .NET framework has been
installed. OmniDriver requires veosi 2.0 or later. You can download the installer. ET 4.0from
OmniDriver CD or the Ocean Optics Software Downloads page.

If you attempt to install OmniDriver before .NET has been installed, you will see the error message:
“Error running: ReghAgmém. erded. with an error exit

Do not plug your spectrometer in until after you have installed the software.

3 Procedure
1. Run the installer and follow the estreen prompts.

2. Selectwhich product you wish to instal®@mniDriverSPAM, OmniDrier, or SPAM. You may
only check one product.

Enter the usual password for installing your OmniDriver product.

After successfully completing the installation wizard, plug in your spectrometer and follow the
procedurdor installing thenecessary drier for your spectrometer.

8 000-20000-400-12-201505



ioOcean
.-l- GF}I ICS 2: OmniDriver Installation

Downloading from the Ocean Opilt=bste

Installing on a WindowRatform

Simply download this file and doubldick on it in Windows Explorer to beg the installation procedure.
The installer will guide you through the install proce&selnstalling on a Windows 8.1 33t Platform
for more information about that system.

3 Procedure

1. Close # other applications running on the computer.
2. Start Internet Explorer.
3

. Navigateto http://www.oceanoptics.com/technical/softwaredownloads.asmd click
on the @nniDriver softwareappropriate for your Windows operating system.

4. Save the software to the desired location. The default installation directBrpgsam
Files\Ocean Optic§OmniDriver .

5. The installer wizard guides you through the installation processOmm@Driver icon
location isStart | Programs | Ocean Optics | @niDriver | OmniDriver and the
current user’s desktop.

Browse tohttp://www.oceanoptics.com/technical/softwaredownloads.asp

Select tie OmniDriver software appropriate for your operating systém.installer wizard
guides you through the installation process.

8. After you have finished installing OmniDriver, yowagnneed ténstall Javal.6 JDKon your PC
(only necessarwhen developingn C/C++—seelnstalling theSpectrometeDriver Software)

Installing on a Windows 8. H#2Platform

If your operating syem is Windows 8.1 3Bit then you will want to run OmniDrivet.xx-
win32-installer.exe. During the installation you may be prompted with a message shown below.
If so, use the following procedure.
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An app on your PC needs the following Windows feature:

MNET Framework 3.5 (includes .MET 2.0 and 3.0)

Eﬁ Download and install this feature
Windows will get the files that it needs from Windows Update and complete the installation.

= Skip this installation
Your apps might not work correctly without this feature,

Tell me more abeut this feature

3 Procedure
Click Download and install feature

If the feaure fails to install, proceed anyway by clicki@tpsein the window shown
below. The OmniDriver installation will still continue to completion regardless of this
update.

The following feature couldn't be installed:

MNET Framewaork 3.5 (includes .NET 2.0 and 3.0)

Windows couldn't find required files to complete the requested changes. Make sure you're connected to Internet,
and try again.

Error code: 0x800F021F

Tell me how to solve this problem
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Note

If this feature could not be installed, it is important to note that refergnc
NETOmniDriverNET40.dll isneeded for any .NET developmenar(Example, using
Visual Studio 2010, start a new C# Console prject

Under he reference section, addbcal reference using BrowsHavigate to dprogram
files\ocean optic®@mnidrivekOOI_HOME, and then sele®ietOmniDriver -NET40.dll.

Installing on a Mac Platform

OmniDriver for MacOSX is distributedaa n “ Appl i cati on bundl e”, compres

3 Procedure
The basic procedure for installing OmniDriver on the Mac is as follows:

1. Download theOmniDriver -n.nn-macosx32developmentinstaller.app.tar.gz file to a folder
on your Mac. 1f.nnis the version number of OmniDriver).

2. Untar the file using a commatiéte the following:
tar xvf OmniDriver -2.11-macosx32developmentinstaller.app.tar.gz
This wil!l create a new “folder

in the current

3. Using Finder,double | i ck on the new appl iliekeiten bundl e *
OmniDriver installer.
You will be prompted for a password (supplied by your Ocean Optics sales/distributor).

4. The installer will perform the following operations:

a. OmniDriver will be installed to /Applications/OmniDriver.nn (you ma overide this
location).

b. The “ 00l HOME” environment variable wil!/l be
variable points to the OOl_HOME folder where you installed OmniDriver. Typicadlyptas
as“ /| Applicati é&nsl/10m0il D rHiOWEEr .

c. The OOI_HOME folder under the OmniDriver installation folder will be added to your
system PATH environment variable.

d. Symbolic links to required *.dylib files are created. Depending on the flavor of OmniDriver
you are installing, you will see two three of the following symlinks:

i. /usr/lib/libcommon.dylibA
/Applications/OmniDrive.nnOOI_HOME/libcommon.dylib
ii. /usr/lib/libOmniDriver.dylibA
/Applications/OmniDrive.nnOOI_HOME/libOmniDriver.dylib
iii. /usr/lib/libSPAM.dylibA
/Applications/OmniDrive-n.nfOOI_HOME/libSPAM.dylib

5. To avoid confusion, it is a good idea to reboot your system after completing the installation. This
will ensure that changes to environment variables have taken effect.
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6. Verify successful installation by compiling andhning the C++ sample application, located in
/Applications/OmniDrivem.nn'samples/cpp/GPP_SpectrumTest_Mac

There is no need to install Java on the Mac because the required version of Jawdyitatedked as an
integral part of Mac OS X (versions.2dTiger, and later). If you are running an earlier version of Mac
OS X, you will need to upgrade your Java installation to at least Java 1.5.

Installing on a Linux Platform

We provide a convdent installer for OmniDriver on the Linux family of operating systems. For Linux
systems, download tf@mniDriver -n.nn-linuxMM-developmentinstaller.bin file (wherex.xx is the
versionnumberand MM is either 32 or 64, depending on the architecturewf inux hardware We

also provide redistributable installers which contain the minimal OmniDriver files needed to run your
application on an endser PC. The redistributable installers may be freely distributed, and they do not
require a password.ou may need to chmaithe file to make it executabl&hen run it and follow the
prompts.

Note

When using OmniDriver on x64 Linux systems, youst use version 1.6.0 01 (1.6
update 1) of the Java JVMailure to do so will result in a segmentation fault whea y
attempt to run your applicatiomhis version of the JVM is now bundled with the
OmniDriver installer on Linux x64 systentsnsure that the following environment
variables are defined when you build and/or run your application:

JAVA_HOME=${OMNIDRIVER_HOME}/_jvm

JDK_INCLUDE_FILE_ROOT=$HOME/jdk1.6.0_01 (or wherever you installed the
Java JDK)

JVM_ROOT=${OMNIDRIVER_HOME} _jvm

LD_LIBRARY_PATH=$00I_HOME:$OMNIDRIVER_HOME/_jvm/lib/amd64/server

The installer will automatically define the O®HOME and OMNIDRIVER_HOME
environment variables for you.

3 Procedure

After the installer has finished, perform the following stepsatafy that the installation was
succeshull:

1. Plugin an Ocean Optics USB spectrometer iheoUSB port ofyour Linux-basedcomputer.
2. Open a terminal window

3. Run theuse the Isusb command to verify that Linux sees your device. Your spectrometer will
have an ID that begins with 2457. This is the Ocean Optics vendor ID.

If the computedid notdetect your spectrometgmou must perform the following additional pie These
steps will install a rulefile to tell Linux which driver to use to communicate with Ocean Optics
spectrometers.
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3 Procedure

To install a rulesile:
1. Open aterminal window

2. Copy the file 18oceamptics.rules from thdriversdirectory of the OmniDriver installation area
to /etc/rules.qor /etc/udev/rules.d on Ubuntu x64)

3. Restart udev
On Fedora and similar Linux distros, you can restart udev with the following sequence of
commands:

a. udevontrol reload_rules
b. udevstar{on Ubuntu: restart udev or service udev restart)
4. If the previous command doast successfully restart udev, you will need to reboot your system.

After you have finished installing OmniDriver, you may need to indtala 1.6 JDK on your PC. This is
only necessary if you are developing in C/C++.

Troubleshooting Your Linux Installation

On some newer distributions, problems occur when SeLinux is set to "enforciygtu det an error
containing the messag€annot restore segment prot after reloc: Permission deniegou shouldssue
this commandhconit textrel_shlib_t $OMNIDRIVER_HOME/_jvm/lib/i386/client/libjvm.so . This
change only impacts OmniDriver applications.

Alternatively, to permanently change the SeLinux setting for all applications, edit the
letc/sysconfig/selinuxf i | e as "root”, and change the | ine

SELINUX=enforcing
to:

SELINUX=permissive
or:

SELINUX=disabled

You must reboot your computafter making this change.

Retrieving from BVD

Your OmniDriver software may b&hippedo you from Ocean Optics on a separatelDigbeled
OmniDriver /[SPAM SpectroscopyDevelopmentPlatform. You will need the password located ihe
jacket of the CD containing your OmniDriver software to complete the installation.

Note

The redistributable files and Linux legacy files are only availtibla the Ocean Optics
ftp site. TheDVD contains the full release files.
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3 Procedure
1. Insert heDVD that you received containing your OmniDriver software into your computer.

2. Select the Omni Driver software for your comput
in the installation wizard.

Or,

Browse to the appropriate OmniDriver sgtfile for your computer and doubldick it to start
the software installation. Sap files are as follows:
1 Windows: OmnDriver-1.x-win32-installerexe(for 32-bit platforms)
1 Windows: OmniDriverl x-win64-installerexe(for 64-bit platforms)
1 Mac: OmniDrive_1x Mac_full_release.dmg
1 Linux: OmniDriverl.x-linux-installerbin (for 32-bit platforms)
1 Linux: OmniDriverlx-linux64-installer.bin(for 64-bit platforms)
3. Refer to the appropriate installation section, depending on your operating platform to eomplet
the installation. Semstalling on a Window®latform Error! Reference source not found.,

Installing on a Mac Platformor Installing on a Linux Platfornand follow the steps listed in that
section.

Installing the&SpectrometeDriver Software

Do not plug your spectrometer in until after you havesfiad installing the OmniDriver software on your
systemlnstalling the spectrometer driver software is straightforward fdsiB2ystems. Follow the

wizard prompts. The following instructions help guide you through installing the spectrometer driver for
64-bit systemsFor 64bit systems, the procedure differs depending on whether you are using Windows
XP (64bit) or Windows 7 (64bit).

For QEPro spectrometers, s&gE Pro Spectrometer Device Driver Installation

Installing Driver Software on Windows XBi{p4

3 Procedure

1. When you first plug in yauspectrometer, Windows Xd@isplays the following screenChoose
No, not this time
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission).

Online privacy information

Can Windows connect to Windows Update to search for
software?

O Yes, this time only

() Yes, now and every time | connect a device

Click Next to continue.

[ Next > ][ Cancel ]

2. Choosdnstall from a list or specific location (Advanced)

Found New Hardware Wizard

This wizard helps you install software for:

Ocean Optics HR4000

') If your hardware came with an installation CD
&2 or floppy disk. insert it now.

What do you want the wizard to do?

O Install the software automatically [Recommended)
(®ilnstall from a list or specific location [Advanced}

Click Next to continue.

r < Back j[ Next > ] r Cancel 1

3. Navigate to GProgram Fileg®cean Optic®©mniDriverSPAMwinusb_drivers
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Found New Hardware Wizard

Please choose your search and installation options. Q\

L4

(3) Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[[] Search removable media (floppy, CD-ROM...)

Include this location in the search:

EC:'\Program FileshOcean Optics\OmniDriver\winusb_ vi I Browse J

(O Don't search. | will choose the driver to install

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back ][ Next > ] [ Cancel ]

4. The Progress window appears. When the installation has ceahpile¢ final window appears.
Click Finish to complete the installation.

Installing the Driver Software on Windows-i{)64

When you first plug in your spectrometer, Windows 7 will attempt (unsuccessfully) to automatically
install the driver for your spectrometeClick close to close therarning message:

'_! Driver Soft_ware_ stalla

Device driver software was not successfully installed

Ocean Optics HR4000 x Ne driver found

You can change your setting to automatically search Windows Update for drivers
[ Change setting...

What can I do if my device did not install properly?

3 Procedure
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To manually install the new @it driver for your spectromete

Make sure your spectrometer is plugged in.
SelectStart| Control Pane| Device Manager
Right-click on yourspectrometer and choogdep d at e Dri ver Softwar eé

Choose th&rowsemy computer for driver softwarm@ption.

a > wnh ke

Highlight thewinusb_driver directory and clickOK .
(located at GProgram File®cean Optic®©mniDriverSPAMwinusb_driver)

6. Click Next. On Windows 7 systems, you will see thddaling Windows Security warning:

% Windows Security lﬂ

@ Windows can't verify the publisher of this driver software

-) Don't install this driver software
i You should check your manufacturer's website for updated driver software
for your device.

2 Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

(v) See details

Choosdnstall this driversoftware anyway

Verify your installation was successful by running the SpectrumTest64.exe application (located in
the C\Program Filegcean Optic®mniDriverSPAMOOI_HOME directory)

QEProSpectrometer Device Driver Installation

The QE Pro spectrometer requires special device driver installation instructions. Choose th@aspprop
instructions listed below depending on the type of Windows system your computer is running.
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Instaling the Driver Software for Q6 Spectrometers on on Windows XP (32 and
64bit)
3 Procedure

1. When you first plug in your spectrometer, Windows XP displays the following screen. Choose
No, not this time

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site (with your permission).

Online privacy information

Can Windows connect to Windows Update to search for
software?

O Yes, this time only

OY d every time | connect a device

Click Next to continue.

[ Next > ] [ Cancel

2. Choosdnstall from a list or specific location (Advanced)

Found New Hardware Wizard

This wizard helps you install software for:

Ocean Optics HR4000

‘) If your hardware came with an installation CD
<4 or floppy disk. insert it now.

What do you want the wizard to do?

O Install the software automatically (Recommended)
(®install from a list or specific location [Advanced}

Click Next to continue.

[ < Back ][ Next > ][ Cancel
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3. Navigate to GProgram Fileg®cean Optic®©mniDrivefwinusb_drivers.

Found New Hardware Wizard

Please choose your search and installation options. ‘\

>,

() Search for the best driver in these locations.

Use the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[] 5earch removable media (floppy, CD-ROM...)
Include this location in the search:

|C:A\Program Files\Ocean OpticshOmniDriverwinusb_ »

(O Don't search. | will choose the driver to install.

Choose this option to select the device driver from a list. Windows does not quarantee that
the driver you choose will be the best match for your hardware.

[ < Back ][ Next > ][ Cancel ]

4. The Rogress window appears. When the installation has completed, the final window appears.
Click Finish to complete the installation.

Found Mew Hardware Wizard
Completing the Found New
Hardware Wizard

The wizard has finizhed installing the software for:

- Ocean Opticz QE-PRO [wWinlJSE]
3

Click, Finizh to cloge the wizard.
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Installing the Driver Software for BY&Spectrometers oWwindows 7 (32 and-bi)

When you first plug in your spectrometer, Windows 7 will attempt (unsuccessfully) to automatically
install the driver for your spectrometeClick close to close the warning message:

‘"L Device driver software was not successfully installed
»¥ Click here for details.

3 Procedure

To manually install the new @it driver for your spectrometer:

1. Click Change setting

_'_! Driver Software Installation 3

Device driver software was not successfully installed
QE-PRO MK Mo driver found

You can change your setting to automatically search Windows Update for drivers
Change setting...

What can I do if my device did not install properly?

Close

2. SelectYes, do this automatically

20

000-20000-400-12-201505



aOcean
E Optics

2: OmniDriver Installation

Device Installation Settings

2 |
Do you want Windows to download driver software and realistic icons for your
devices?

@ Yes, do this automatically (recommended)

(1 Mo, let me choose what to do

Why should I have Windows do this automatically?

l ¥y Save Changes ] [ Cancel

The system installs the device driver software.

_'__'! Driver Software Installation @
Installing device driver software
QE-PRO { ) Searching Windows Update...

Obtaining device driver software from Windows Update might take a while,
Skip chtaining driver software from Windows Update

Close

When the installatioprocess has finished successfully, the following screen displays:
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. Driver Software Installation
WinUsb Device installed

Winlsh Device

o/ Ready to use

Close

The Device Manager reports the following information:

Ml System devices

.- i Universal 5erial Bus controllers

4 - iy Universal Serial Bus devices
- ¥ WinlUsb Device

Uninstalling an Incorrect Driver

If you need to uninstall an incorrect driver, use the WivelDevice Manager.

3

o gk w DN

Procedure

Right-click on My Computer and choos@roperties.

Select theHardware tab and then click thBevice Managerbutton.
Expand the Ocean Optics section.
Right-click on the offending spectrometer and chdda@stall.

Copy the INF/SYS files.

Plug the spectrometer back in and follow the steps given in the Found New Hardware wizard.

Installing Java

OmniDriver comes bundled with a copy of the Java 1.6-fkaue EngingJRE). Therefore, in most cases,
it is not necessary to manually install Java on ymumputer However, if you are developing OmniDriver
applications using the C/C++ languagesl you are using the C/C++ interface to OmniDrittewill be
necessaryfor¢yu t o i nst al

charge for this software.

the Java

1.
required for C/C++ development. You can obtain the Java 1.6 JDKvfromjavasoft.com. There is no

6

JDK (Java

Devel

If you are using the COM or .NET interface to OmniDriver, you do NOT need to install the Java JDK.

22
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Note

Ocean Optics providesrayalty-free,redistributable installgthatyou may use to install
the runtime components of OmniDriver on yoendu s eaormpster This installer
contains all necessary Javal Therefore, if you usthis redistributable installer, you
should never need to perform a separate install of Java on your greoorhpsiter

Java JDK

If you are developing applications in C/C++, or you are using the C/C++ OmniDriver interface, you will
need to download and install the-B# version of the Java JDK. This will give you the header files
needed Wen you compile your OmniDriver application.

OmniDriver comes bundled withsitown cop of the 64bit Java JRE. The only reasgou would need
to install the JDK is to access the header files provided by the JDK (required to compile your OmniDriver
application).

InstallationTroubleshooting Notes

Problem Possible Cause(s) Suggested Solution(s)
You have installed the latest version of The old driver (ezusb.sys) for Uninstall the old
OmniDriver while your computer is your spectrometer must be spectrometer driver.

plugged in to your spectrometer, but your | uninstalled.
application does not see it.

You have installed the latest version of The USB device needs to be Unplug the USB cable.

OmniDriver and plugged in your enumerated Wait 5 seconds. Plug the

spectrometer, but your application does USB cable back in.

not see it.

UnsatisfiedLinkError message The new WinUSB driver is not Install the WinUSB
installed yet. driver.

While installing driver, an error occurs Device co-installer path is Change the end of path

concerning an incorrect co-installer path. | incorrect. from i386 to x86.

000-20000-400-12-201505 23



cean
E Optics

a0

2: OmniDriver Installation

24 000-20000-400-12-201505



Chapter 3

BasicSequence dDperations

Overview

This chapter dxribes the typical sequence of opemasi that the application must perform to control a
spectrometer and acquire specliae functions described here are common to all Ocean Optics
spectrometers. Additiorigl more detailed information about each operats inChapter 11Wrapper

API ReferenceThis chaptemprovides exact syntax for each method call, including all parameters and data
types.

In addition to the basic capabilities provided by all Ocean Opticsrepesters, there are also a number
of optional features offered by some, but not all, spectromefRefer tdptional Featurefor more
information.

Create/Initialize the Wrapper Object

Before you can control your spectrometer, you must createstamae of the Wrappebject. This is
your gateway into all of the capabilities of the spectrometer.

Caution

Y our application must create only ONE instance of the wrapper object. This
wrapper object is then shared by all spectrometers under the contralf your
application. Any and all threads creatd by your application must thenshare a
reference to the sameristance of the wrapper objectFurthermore, there may only
be ONE application (EXE) running on your computer that createsa wrapper object
and controls spectrometersAll interaction with all Ocean Optics spectrometers
attached to yourcomputer must be performed within this one single
executable/application.

C++
Wrapper wrapper; // simply declare an instance

Visual Basic/COM
Dim wrapper as New OmniDriver.CCoWrapper
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!

Open All Spectrometers

Next, you must query the USB port(s) to discover all attached spectrometers. Belsodries, the

openAllSpectrometers()

method attempts to communicate with a potential Ocean Optics

spectrometer at every available USB address. If we receive a reply to our query, we conclude that a

spectrometer is present at that USB position.

TheopenAll
number

Spectrometers()
of USB

methodnormally returis an integer from 8- N, indicating the
spectrometers it

founld.. | fl mnt Hi/sO cee

you can call the wrapper.getLastException() function to learn more tilgonature of the error.

Note for Jaz Network Spectrometer

The Jaz network spectrometer (Jaz connected via Ethernet) communicates over the
internet rather than USB. Obviously we cannot ping every IP address in the world to
discover all Janetwork devicesso we provide the method

openNetworkSpectrometer(String ipAddress)

to access your Jaz network

devices. If you only have Jaz network spectrometers and do not have any USB

spectrometers, you do not need to calladpenAllSpectrometers()
this cag you only need to catpenNetworkSpectrometer()

whether you callopenNetworkSpectrometer(
openAllSpectrometers()

method. In
. It does not matter
) before or after calling

. Once you have opened the Jaz network spectrometer,

you can use all of the other wrapper fuans just as you would for any other type of

spectrometer

C++

int numberOfSpectrometers;

int spectrometerindex;

spectrometerindex =
wrapper.openNetworkSpectrometer("192.168.2.1");

numberOfSpectrometers = wrapper.openAllSpectrometers();

numberOfSpectr ometers =
wrapper.getNumberOfSpectrometersFound();

Visual Basic- COM interface

Dim numberOfSpectrometers as Integer
Dim spectrometerindex as Integer
numberOfSpectrometers = wrapper.openAllSpectrometers()
If numberOfSpectrometers = -1 Then
MsgBox(" 1/O error occurred")
End If
spectrometerindex =
wrapper.openNetworkSpectrometer("192.168.2.1");
If spectrometerindex = -1 Then
MsgBox("I/O error occurred")
End If

26
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Get Identification Information

This step is optional.

If you wish to identify which spectrometer you are communicating with, there are two primary methods
that help identify the spectrometer:

1 wrapper. getName (int spectrometerindex) returns the type of the spectrometer (eg.
“UsSB4)0 00’
1 wrapper. getSerialNumber  (int spectrometerindex) returns the unique serial

number assigned to your spectrometer.

Set Acquisition Parameters

Normally you will want to set one or more acquisition parameters controllingptiditions under which
spectrum samples are obtain€thapter 4Acquisition Parametexlists all available parameters. Here we

show only the most basic acquisition parameter, wraggtmtegrationTime (int
spec trometerindex , int integrationTime ), and how to set it.
C++

int integrationTime; // units: microseconds

int spectrometerindex; // O - n; selects which spectrometer // you are talking
/I to

integrationTime = 5000; // 5 milliseconds

spectrometerindex = 0;

wrapper.setintegrationTime(spectrometerindex, integrationTime);

Visual Basic- COM interface

Dim integrationTime as I nteger 6 units: mi croseconds
Dim spectrometerl ndex -asseldctawhelger 6 0
6 spectrometer you are talking to

integrationTime = 5000 6 5 milliseconds
spectrometerindex =0
wrapper.setintegrationTime(spectrometerindex, integrationTime)

Acquire a Spectrum

Now you are ready to acquire a spectrum. A spectrum is simply-dimeasional array gbixel values,

sored as”"“doulhlee number of yferkeahspectiormeter. Dark pixgfss ar r ay
provided by your spectrometer, are also returned within this array. Seectiraehtatiorior your

spectrometer to identify the location of the dark actdsa pixels within this array.

The function calls wrapper. getSpectrum (int spectrometerindex)
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When you call thgetSpectrum() method, tle spectrometer will return the next availagectrum to
your application, assuming tispectrometer is in its defdulormal modeln this mode, the spectrometer
is continuously acquiring new spectra. Thus, if you happen tget8pectrum()  when the
spectrometer has nearly completed the acquisition of a spectrum, it may very well return almost
immediately, even if yo have specified a long integion period. This is normal behawiand is not
indicative of a problem.

Additionally, the duration of your call tgetSpectrum()  couldbe delayed if it is nessary for
OmniDriver to take a stability scan. A stability sgamequired whenever you change an acquisition
parametethatcould affect tle data values of the spectrum, such as the integrationBenause the
spectrometer is always acquiring spectra, it must wait until the current spectral acquisition (wHich is sti

using the old itegration time) has completebbhi s spectrum wi | | be “thrown &
spectrometer must begin acquiring a second spectsimgyour new integration time settingo

potentially, two complete spectra may have been acquired lggft8pectrum()  returns to the caller.
SeeAppendi x A, “FAQ: Why doesn’t getSpectrum() ret

discussion of the timing of the getSpectrum() method.

C++

#include fAArrayTypes. ho

int numberOfPixels;

DoubleArray pix elArray;

int spectrometerindex; // 0 -n

pixelArray = wrapper.getSpectrum(spectrometerindex)
numberOfPixels = pixelArray.getLength();

/I Convert the DoubleArray object into an array of

/l double primitives

double* pixelValues = pixelArray.getDoubleValues();

printf (fApixel\n®], p¥ x®fl Val ues[O0]) ;

Visual Basic- COMinterface

Dim pixels() as Double

Dim spectrometerlndex -as I nteger 0 O
pixels = wrapper.getSpectrum(spectrometerindex)
Console.WriteLine(Apixel (0) = A & pixels(0))

Close All Spectrometers

When your application is ready to terminate, callwinapper.closeAllSpectrometers()
method.
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Chapter 4

Acquisition Parameter

Overview

This chapter presents a complege &f all available acquisition parameters. An acquisition parameter is a
setting that controls some aspect of the conditions under which a spectrum is acquired. All spectrometers
support these acquisition parameters.

Auto Toggle Strobe Lamp Enable

When autetogglingis enableddndsetStrobeEnable() is set to true), the lamp will be
automatically turned on for the duration of each spectrum acquisition, and then tdnmed tie next
spectrum is acquired. Use atitmgling toavoid or delay deterioration of speciméhat are sensitive to
light. It can also extend the life of your lamp grm@ventpremature deviation from the sjifezation sheet
for calibrated light sorces.

Note
You must also callvrapper.setStrobeEnable(true) or this function will have
no effect.
Function call:

wrapper.setAutoToggleStrobeLampEnable(spectrometerindex,enableFlag)

Boxcar Width

Boxcar smoothingsmoottes t h eumgpipekvalues (e, reduces noise) by averaging a rangé
contiguous pixels togethdfach pixel in the spectrum is averaged withixels on either side of i
new spectrum is generated containing these averaged pixel values.

Function call:
wrapper .setBoxcarWidth(spectrometerindex,numberOfPixelsOnEitherSideOfCenter)
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Correct for Detector Nonlinearity

All Ocean Opticspectrometers aalibrated at théactory to maximize accurac@nre of the
calibrations performeis to correct for detector nbnearity.

This calibration cosists of eighhumbers used as the coefficients of"aiier polynomiathatadjusts

for the fact that the CCD det e ciyasmose addanore ¢lectromss p o n d
are drained from the welin other words, the efficiency of the CCD detectors may be 30% thieenell

is half full, but may benly 20% when the well is completely drained of electrons

By “efficiency” wleatamiaecamingphoten wil drairbatebtion fiorh the CCD
well; 100% efficiency means every incomipgoton will drain one electromhile 50% efficiency means
an incoming photon has only a 50% chance of causing an electron to drain.

Nonlinearitycalibration is made by averaging together all pixelthef CCD arrayThus, we are
assuming that all pixels respond about the same.

Function call:
wrapper.setCorrectForDetectorNonlinearity(spectrometerindex,enableFlag)

Correct for Electrical Dark

Many (not all)spectrometers have a number of dark pixels. A gixéd is an actual electrically active
CCD detector pixel which has been physically coateddagmt any light from enterinfpue to leakage,

a snall amount of electronsseapgrom the well even if there is absolutely no ligllectric dark
correctioncomputes an average value of these dark pixels over fifteen consecutiveadamsn

subtracts this average value from all pixels in the spadinieliminateerror due to leakagélthough the
algorithm specifies thdt5 consecutive scarise averagetbgether, the correction factor will be applied as
soon as the first spectrum of daecomes available. Thedditional scans will be averaged inte
correction factor ashkese spectra become availableuAning average of the most recébtscanss
maintained

Since the amount of leakage is proportional to the duration of the integration time, whenever the
integration time is changed, the prawéacorrection factais discardec&andwe begin to compute a new
correction factor based entirely on the new integration time.

Function call:
wrapper.setCorrectForElectricalDark(spectrometerindex,enableFlag)

Integration Time

Integraton timeis simply the length of time duringhich we allow light to passino t he spectr ome
detectorIn low-light levelsituations you may want to lengthen this periodhitain a meaningful

spectrumlin high-light level situations you may want tdarten this periodo avoid saturation. Saturation

occurs wherthe one or more CCD pixels or wellave been completely drained (or completdlgdion

some detector modelf$)h en t hi s occurs, additional photons ent
spectrum bcomes increasingly distortdflyou plot a saturated spegi on a graph, it will appear

clippedat the peaks.
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Integration time is spefoed in units of microseconds. See the documentdtipgiour spectrometer to
determine the allowable minuiim and maximum integration times it will support.

Function call:
wrapper.setintegrationTime(spectrometerindex,integrationTimelnMicrosec
onds)

Scans to Average

Scans to average another methodsedto perform noiseeduction §modhing) on the spectreeturned

by a spectrometeWVith this technique, multiple sequential spectra are averaged together to produce a
single averaged spectrum. The algorithm uses corresponding pixels from each spectrum when computing
the average for a givepixel value For example, ifScans to Averagis set to 5, the pixel[0] values from

each of five consecutive scam® added togetheandthendivided by 5. The resuihg value will be

reported in pixel[0] of the spectrum returned to the user. Thiedwwe is repeated for each pixel in the
spectrum.

If you have specified a large number of scans to average, or you are using a relatively long integration
time, it may take a considerable length of time to aatephe smoothed spectrum. If during thisgim

you decideo abort the operation, you do not need to wait for all of the @omeny spectra to be

acquired. Callingvrapper.stopAveraging() causswrapper.getSpectrum() to return
immediately (as soon as the curremrspectrum has been acquirgd course, your application must be
multi-threaded to take advantagetioi ability to abort averagingince the original call to

getSpectrum()  will block the thread from which it was called.

Note

In the following function call, if you specify a value bfor the
numberOfScansToAverageTogether argument, no smoothing will be performed.
Each spectrum will be reported as is, without any averaging.

Function call:
wrapper.setScansToAverage(spectrometerindex,numberOfScansToAverageTogether)

Strobe Enable

This parametecontrols whethealight sourceis turned on or offOcean Optics offers a number of light
sourcegshatcan be controlled by your OmniDriver applicatidinese light sources attadhectly to an
electrical onnector on your spgometer.You can then call theetStrobeEnable() function to turn
the light source on and off.
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Note
The lamp doegotrespond immediatglwhen you call this functiorRather, the lamp
will change state when you caltapper.getSpectrum() to request anew
spectrum. So ifou callsetStrobeEnable() , but fail to callgetSpectrum() , the

lamp will neverchange state to match the state you requested.

Function call:
wrapper.setStrobeEnable(spectrometerindex,enableFlag)
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Chapter 5

Optional Features

Overview

A featureis defined asn optional capability offered by some spectrometers, but not available on all
spectrometers. All spectrometers support certain basic operations, such as setting the integratiah tim
acquiring a spectrum. Butnotallspead met er s support all features. See
documentatiorio determine which features it supports.

Another characteristic of a featusethat the methods or functions you must tallse itare notprovided
directly in the Wrapper class. Instead, for each feature, Wrapper provides a pair of related methods you
can call to determine if a feature is supported by your spectrometer and to obtain a secondarittobject w
the methods needed to use or cdritrat feature.

Thus, in the Wrapper object, you will see a number of methbdsevnames look something like
isFeatureSupported XXX) wheiX¥X “is the name of the feature.
true/false valu¢o indicatewhether that spectrometer qpts that feature. It is very importantdlways

call the isFeatureSupportedXXX() methodbeforeattempting to use a feature. If you attempt to

use a featurthatis not supported by your spectrometer, nothing will happen.

After calling theisFeatureSup portedXXX() methodand assuming it )teturns a
second step is to obtairsacondary object containitige nethods unique to that featugain, in the

Wrapper object, you will see a number of methotlese names look something like

getFe atureController XXX) wherexXXXis the name of the feature. Each of these methods

returns a differentlgject, unique to that featureor example,

getFeatureControllerThermoElectric() returns the ThermoElectric object. The

ThermoElectrimbject has methodbatallow you to set the desired detector temperature in your

spectrometer.

Caution

Never create instances of a featureontroller object directly. Such an object will not
be connected to a spectrometer and calling its methods will have no effeshwvays
use the wrappergetFeatureControllerXXX() methods to obtain instances of
feature-controller objects.

The following sections descrilzdl of the optional featuresubbe sure to see the documentationyfour
spectrometer to determine if it supports thpcfic feature.
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Analog In

For information about this featurege the documentation for your spectrometdditionally, the
OmniDriver javadocs for the Analogln class provide details on how to use this feature.

Analog Out

For information about this feature, see the documentation for your spectrometer. Additionally, the
OmniDriver javadocs for the Anal@utclass provide details on how to use this feature.

Board Temperature

Some spectrometersimtain a temperature sensor chip mounted erpthnted circuit board (PCBY.our
application can read out this temperature value, in degrees Celsius, by means of this feature.

Do not confuse this feature with tli@ermo Electric Coolindeature, described later in this chapter.

Java

BoardTemperature boardTemperature;

int spectrometerindex;

double temperatureCelsius;

spectrometerindex = 0; // set this to the index of your spectrometer

if (wrapper.isFeatureSupporte dBoardTemperature(spectrometerindex) == true)
{
/I Board temperature feature is supported by this spectrometer
boardTemperature =
wrapper.getFeatureControllerBoardTemperature(spectrometerindex);
try {

temperatureCelsius =
boardTemperat ure.getBoardTemperatureCelsius();
System.out.printin("board temperature =" +
temperatureCelsius);
} catch (IOException ioException) {
System.out.printin("Exception occurred);
System.out.printin(ioException);

}else {
System.out.printin ("Board temperature feature is not supported by
this spectrometer.");

}

Continuous Strobe

Continuous 8obe feature gives you the ability to generate a continuousesgase with a 50% duty
cycle.This square wave is made dalle to an attached Ocean Optics light source, or to your own
custom hardware, via one of the pins on thetsge® me t er ' s e Xeeignaléldisabledmile c t o r .
the sart of the integration perioVhen the integration period begins, the cordinestrobe signal is
enabled and you will see it on the appropriate connector pin of your spectrometer.
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The phase of the continueagobe signal is hot syhonized with the start of the integration period. In
other words, when the integrai period bems, the continuoustrobe signal may be anywhere within its

cycle, and the voltage level on the output pin at that moment may be low or high.

To set the duration of tHall period of the continuoustrobe signal, call
continuousStrobe. setContinuousStrobe Delay (int

durationOfPeriodInMicroseconds) . The allowed range of values is®85535.Thus, if you

want the signal to be high for 10 milliseconds and then low for 10 milliseconds, you should specify the

value 20000 (20 milliseconds, converted to microsdspn

Note

You will notsee a signal on the continuestsobe pin until you have called
wrapper.setStrobeEnable(true) . You may call
wrapper.setStrobeEnable(true) before or after setting the Continuous Strobe
Delay parameter; it makes no difference to tHensoe. However, it is cleaner if you
leave the lamp turned ofivtapper.setStrobeEnable(false) ) until you have

set the value of your Continuous Strobe Delay parameter.

Caution

I Not all spectrometers support the continuous strobe signal. Check your

spectronret er 6s documentation to verify whether |

i Not all | amps support Continuous Strobe

documentation to verify the availability of this feature.

I Some lamps, such as the Ocean Optics PX2 light source are strobe lamps
With these lamps, the duty cycle will not be 50%. Rather, the duration of the
light pulse will be fairly instantaneous, defined by the characteristics of the
strobe lamp itself.

Visual Basic

Dim continuousStrobeFeature As OmniDriver.CCoContinuousStrob e
Dim period As Integer

Dim spectrometerindex As Integer

spectrometerindex = 0 " arbitrarily choose the first spectrometer

' The following constant defines the period of one complete

" on/off cycle of the continuous - strobe signal

' The duty cycle is alwa ys 50% (ie. equal time on and off)

' Thus, if you set the period to 30 milliseconds (as in this example),
' the signal will be high for 15 milliseconds and low
' for 15 milliseconds
period = 30000 ' 30 milliseconds
If  wrapper.isFeatureSupportedContinuousS trobe(spectrometerindex) = True Then
continuousStrobeFeature =
wrapper.getFeatureControllerContinuousStrobe(spectrometerindex)
' Set the period of the continuous - strobe signal

000-20000-400-12-201505 35

mo d



(J{jcec:n

5: Optional Features -Dmlﬂs
continuousStrobeFeature.setContinuousStrobeDelay(period) ' odd name!

Else
MsgBox( "continous - strobe not supported by this spectrometer" )
Return

End If

' Continuous - strobe signal will not be enabled until

"you turn the lamp on, so...
wrapper.setStrobeEnable(spectrometerindex, 1)

Lamp state doesndt c hanfgraspaecirumiso.. we asKk
wrapper.getSpectrum(spectrometerindex)

External Trigger Delay

See your spectr omeinfoematios abaubtiisfeatardddigonallyptime OmmDriver
javadocs for the ExternalTriggerDglalass provide details on how to useternal Trigger Delay.

GPIO (General Purpose 1/O)

Using the GPIO feature, your software can exchange @athckceive) electricasignals with external
devices GPIO provides up to 1@parate bits forhis purposeEach bit may be individually configured as
input or autput. Response is immediatevhen you set the value of a GPIO output bit, the voltage
changes immediately.

In the softvare, bits are numbered 0 to¥ifferent spectrometer models may baxarying numbers of
GPIO bits availableSee the documentation for yapectrometer.

The HR4 Breakout Box providgdhysical access to these GPIO biise J3connector of this device has
10 pins which correspond to the 10 GPI®& lwontrolled byour sofware as showbelow.

External

Trigger GPIO {J3}

R5-232

44 Light
Source
Accessory Analog 10 {JT)
12}

Rear Panel of HR4 Breakout Box

When facing the 1:pin J3 GPIO connector on the rear of the Breakout Box, bit numbering is as follows:

1 3 5 7 9

0 2 4 6 8

10-Pin J3 GPIO Connecta Bit Numbering Diagram
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Note

Speed limitation: due to hardware limitations in the spectrometer, OmniDriver must
impose a 200 millisecond delay before returning from any of the GPIO function calls
(e.g., setDirectionBit(), setValueBit() , etc.).

Visual Bast i COM interface

Dim gpioBitSet As OmniDriver.CCoBitSet

Dim gpioController As OmniDriver.CCoGPIO

Dim spectrometerindex As Integer

spectrometerindex = 0

" Always verify that the feature is supported by your spectrometer

If wrapper.isFeatureSupportedGPIO(s pectrometerindex) = False Then
MsgBox( "The GPIO feature is not supported by this spectrometer." )
Return

End If

' The following call to getFeatureControllerGPIO() will always return a '
"valid" object, even if the spectrometer does not support that

' feature.

" Hence it is important to first call isFeatureSupportedGPIO()
gpioController = wrapper.getFeatureControllerGPIO(spectrometerindex)
' Set the mode: false is normal GPIO mode;

' true is "alternate function" mode

gpioController.setMu xBit(0, false)

gpioController.setMuxBit(1, false)

' Set the direction: true is output, false is input

gpioController.setDirectionBit(0, true ) 6 set bit O to output
gpioController.setDirectionBit(1, false ) 6 set bit 1 to input

6 Read all 10 GP I urlbuffer,seven ihsbnoe of them were

6 set to output (we wil!/l simply ignore those bits)
gpioBitSet = gpioController.getValueBits() 6 read all GPI O bits
MsgBox( "GPIO bit 1 has the value " & gpioBitSet.get(1))

gpioController.setValueBit(0, true) 6 outpeet GPI O bit O fAhigho
VisualBasic A Co0 i nterface

Dim bitPosition As Long

Dim bitSetHandle As Long

Dim bitValue As Long

Dim gpioHandle As Long

Dim spectrometerindex as Long

spectrometerindex = 0
If Wrapper_isFeatureSupportedGPIO(wrapper, spectrometerl ndex) = 1 Then
gpioHandle = GPIO_Create()
Wrapper_getFeatureControllerGPIO wrapper,spectrometerindex,
gpioHandle
bitPosition = 0
GPIO_setMuxBit gpioHandle, bitPosition, 0 ' use this bit for
' general purpose /O
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GPIO_setDirectionBit gpi oHandle, bitPosition, 1 ' set direction to
" "output”
GPIO_setValueBit gpioHandle, bitPosition, 1

' Demonstrate how to use the BitSet structure to read multible bits

' simultaneously

GPIO_setMuxBit gpioHandle,0,0 ' use this bit for ge neral purpose 1/0
GPIO_setMuxBit gpioHandle,1,0 ' use this bit for general purpose 1/0
GPIO_setMuxBit gpioHandle,2,0 ' use this bit for general purpose 1/0
GPIO_setMuxBit gpioHandle,3,0 ' use this bit for general purpose I/0
GPIO_setMuxBit gpio Handle,4,0 ' use this bit for general purpose I/O
GPIO_setMuxBit gpioHandle,5,0 ' use this bit for general purpose I/0
GPIO_setMuxBit gpioHandle,6,0 ' use this bit for general purpose 1/0
GPIO_setMuxBit gpioHandle,7,0 ' use this bit for general pu rpose I/O
GPIO_setMuxBit gpioHandle,8,0 ' use this bit for general purpose 1/0
GPIO_setMuxBit gpioHandle,9,0 ' use this bit for general purpose 1/0O
GPIO_setDirectionBit gpioHandle, 0, 0 ' set direction to "input”
GPIO_setDirectionBit gpioHandle , 1, 0 ' set direction to "input"
GPIO_setDirectionBit gpioHandle, 2, 0 ' set direction to "input"
GPIO_setDirectionBit gpioHandle, 3, 0 ' set direction to "input”
GPIO_setDirectionBit gpioHandle, 4, 0 ' set direction to "input”
GPIO_setDirecti onBit gpioHandle, 5, 0 ' set direction to "input”
GPIO_setDirectionBit gpioHandle, 6, 0 ' set direction to "input"
GPIO_setDirectionBit gpioHandle, 7, 0 ' set direction to "input"
GPIO_setDirectionBit gpioHandle, 8, 0 ' set direction to "input”
GPIO_setDirectionBit gpioHandle, 9, 0 ' set direction to "input”
bitSetHandle = BitSet_Create()

listboxMessages.AddItem ("About to read GPIO bits")
listboxMessages.Refresh

GPIO_getValueBits gpioHandle, bitSetHandle ' read all 10 bits

bitval ue = BitSet_get(bitSetHandle, 0)

listboxMessages.Addlitem ("GPIO bit 0 =" & bitValue)

bitVa lue = BitSet_get(bitSetHandle, 1

listboxMessages.AddItem (" GPIO bit 1 =" & hitValue)
listboxMessages.Refresh

BitSet_Destroy bitSetHandle ' don't for get to do this!

GPIO_Destroy gpioHandle
End If

12C Bus Communications Feature

Call wrapper.isFeatureSupportedl2CBus(spectrometerindex) to determine if your
spectrometer supports this feature.

Call wrapper.getFeatureControllerl2CBus(spectrometerinde x) to obtain a controller object
for this feature.

if (wrapper.isFeatureSupportedl2CBus(spectrometerindex) == true)
byte[] buffer = new byte[16];
byte[] readBuffer = new byte[128];
int length;

System.out.printin("I2CBus feature is supported");
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I2CBus i2cbus = wrapper.getFeatureControllerl2CBus(spectrometerindex);
try {

buffer[0] = 0x00; // eeprom memory address MSB

buffer[1] = 0x00; // eeprom memory address LSB

buffer[2] = 0x05; /I value to write into eeprom at that address
buffer[3] = 127; Il value to write into eeprom address+1
buffer[4] = 0x70; /[ value to write into eeprom address+2

buffer[5] = (byte)128; // value to write into eeprom address+3
wrapper.getWrapperExtensions().setl2CBytes(i2cbus,(byte)0x53,(byte)6,buffer); //
i2cBus_object, i2c_address, byteCount, payload

buffer[0] = 0x00; // eeprom memory address MSB

buffer[1] = 0x00; // eeprom memory address LSB

/I In the following statement, 0x53 is the address of the second EEPROM in the USB2000+
spectrometer

/I CAUTION: do NOT use this code to write into your spectrometer's EEPROM - you wiill
overwrite important data!

wrapper.getWrapperExtensions().setl2CBytes(i2cbus,(byte)0x53,(byte)2,buffer); // i2c, address,
byteCount, buffer

length = 4;
readBuffer = wrapper.getWrapperExtensions().getl2CBytes(i2cbus,(byte)0x53,(byte)length); //
i2c, address, byteCount
for (int index=0; index<length; ++index)
System.out.printin(readBuffer[index]);

} catch (IOException exception) {
System.out.printin("I2C problem: " + exception);

}
}else {
System.out.printin("I2CBus feature is not supported");

}

To send bytes:

Call wrappemetWrapperE xtensions().setl2CBytes(i2cbus, address, numberOfBytes,
outputBuffer) This method wil.l return a “1” if the opera
operation failed.

Call wrapper.getLastException() to determine the nature of the error.

To receive bytes
Call wrapper.getWrapperExtensions().getl2CBytes(i2cbus, address, numberOfBytes)

If an error occurred, this method returns asirggle e ment array with Hdfiat | €1 emer
successful, this method returns an array containing tles logteived from the device.

Note

It is possible to send and receive bytes by callingé¢heCbytes() and
getl2Chytes() methods directly on the I2CBus controller objétbwever, this is
NOT recommended because any I/O error will result in an applicetash.
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Irradiance Calibration Factor

See your spectr oneinfoematios abdubtiisfeataraddigonailyptime OmniDriver
javadocs for the IrradianceCalibrationFactor class provide details orohase this feature.

Nonlinearity Correction

See your spectr oneinfoematios abdubtiisfeataraddigonailyptime OmniDriver
javadocs for the NonlinearityCorrectionProvider class provide details ondhose this feature.

SPI Bus

See your spectr oneinfoemmatios abdubtiisfeataradditonailyptime OmniDriver
javadocs for the SPIBus class provide details on how to use this feature.

if (wrapper.isFeatureSupportedSPIBus(spectrometerindex) == true)

int length;
byte[] buffer = new byte[16];
byte[] readBuffer;

System.out.printin("SPIBus feature is supported");

SPIBus spibus = wrapper.getFeatureControllerSPIBus(spectrometerindex);
length = 7;
buffer[0] = 17; // Ox11
buffer[1] = 17; // Ox11
buffer[2] = 34; // 0x22
buffer[3] = 34; // 0x22
buffer[4] = (byte)127;
buffer[5] = (byte)128;
buffer[6] = (byte)0x80;
try {
readBuffer = spibus.getSPIBytes(buffer, length);
for (int index=0; index<readBuffer.length; ++index) {
System.out.print("byte[" + index + "] =" + readBuffer[index] + " ");
}
System.out.printin();
} catch (IOException exception) {
System.out.printin("SPI problem: " + exception);
}
} else {
System.out.printin("SPIBus feature is not supported");

}
Single Strobe

The Single Strobe feature allows youptdse a lamp for a specified duration at a fixed offset from the
start of the integration period. Thmilse will be repeateone for each integration period. The Single
Strobe mode is enabled by setting the delay time and pulse duration parameters and then calling
wrapper.setStrobeEnable(true)
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The Single 8obe featurdransmitsan electrical signal on one of the output phshe spectrometer.
Your lamp plugs into this connector on the spectrometer aswhisolled by the state of the Single Strobe
pin. See your spectrometer documentation to determine which pin carries the Swiggesignal.

Four separate connectomngirelate to lamp control. These signals are as follows:

1. Strobe mable signal (typically pin*j)

2. Single 3robe signal (typically pin'§

3. Continuous &obe signal (typically pin®
4. Ground (typically pin 6)

* Check your spectr oenfethegpin humbedssocument ati on to v

To set the length of delay from the start of the integration period before turning the lamp on, call
singleStrobe. setSingleStrobeHigh (int highDelay) , passing in a value of
microseconds, in the range 0 to 65535.

To specify when the tap should be turned off, caingleStrobe. singleStrobeLow  (int
LowDelay) . The value you specify here is the number of microsed@htis65535) relative to the start
of the integration period, when you want the lamp to bestlioff againThe actual duition of the light
pulse will be [owDelay —highDelay ), so thdowDelay value shou be larger than the
highDelay value.To send no pulsat all out the singlstrobe signal pin, set thewDelay value
equal to thenighDelay value.

Note

You will notsee ag signals/pulses on the singg&robe pin until you have called
wrapper.setStrobeEnable(true) . You cancall
wrapper.setStrobeEnable(true) before or after setting the singdgrobe
delay/duration parametelismakesno difference to the softwarklowever, tis cleaner
if you leave the lamp turned offvfapper.setStrobeEnable(false) ) until you
have set up your singkrobe delay/duration parameters.

Caution

I Not all spectrometers support the Single 8obe mode of operation.Check
your spectr omatiretovérdy thdtdat suppores Single Srobe
mode.

i Not all lamps support Single 8obemode Check your | ampds docume
to verify the availability of this feature.

i Even if both the spectrometer and the lamp support Singlet®be operation,
the lamp may not support settingthe duration of the pulse. Strobeamps such
as the PX2simply provide a strobe flash, regardles of the duration you
specify.With these lamps, you can only control the delay until the flash
occurs, not the duration of the flash.
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For further informationseeContinuous Strohe

Visual Basic

Dim singleStrobeFeature As OmniDriver.CCoSingleStrobe
Dim delayUntilStrobeOff As Integer
Dim delayUntilStrobeOn As Integer
Dim spectrometerindex As Int eger
spectrometerindex = 0 " arbitrarily choose the first spectrometer
' The following two constants will establish a pulse duration of
' 20 milliseconds (delayUntilStrobeOff - delayUntilStrobeOn)
delayUntilStrobeOn = 30000 ' 30 milliseconds
delayUntilStr obeOff = 50000 ' 50 milliseconds
If wrapper.isFeatureSupportedSingleStrobe(spectrometerindex) = True Then
singleStrobeFeature =
wrapper.getFeatureControllerSingleStrobe(spectrometerindex)
' Set the number of microseconds to delay after the
"sta rt of the integration period before we turn the lamp on
singleStrobeFeature.setSingleStrobeHigh(delayUntilStrobeOn)
' Set the number of microseconds to delay after the
' start of the integration period before we turn the lamp off
singleStrobeFe  ature.setSingleStrobelLow(delayUntilStrobeOff)
Else
MsgBox( "single strobe feature not supported by this spectrometer" )
Return
End If
'Single - strobe signal will not be enabled until
" you turn the lamp on, so...
wrapper.setStrobeEnable(spectrometerin dex, 1)
Lamp state doesndét change wuntil we ask for a spectru:
wrapper.getSpectrum(spectrometerindex)

Stray Light Correction

For information about this featureee the documentation for your spectromeidditionaly, the
OmniDriver javadocs for th8trayLightCorrection class provide details on how to use this
feature.

Thermo Electric Cooling

Some spectrometers such as the QE65000 have a tleézotdc cooled TEC) CCD that carbe
controlled by the software.

Be careful to observe the allowable temperature r
example, the TE cooler of the QE65000 is capable of dropping the temperature of the CELBby 30

degrees Celsius below the amnt temperature. Thus, if the ambient temperature happens to be 25

degrees Celsius, the range of values you may pass in to the setDetectorSetPointCelsius() method will be

5 to-18 degrees Celsius. In this example, if you (erroneously) attempt toyspeaifue of3 degrees

Celsus, the TE cooler will not function properly and the temperature of the CCD will not appBoach

degrees Celsius.
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Caution

Y ou may see erroneos temperature values returnedat random intervals by the
getDetectorTemperatureCelsius () method. Typically, you will see just one
bad value and then the next call to this methodeturns the correct value.

Visual Basid COM interface

Dim actualTemperature As Double

Dim desiredTemperature As Double

Dim tecController As OmniDriver.CCoThe rmoElectric

Dim spectrometerindex As Integer

spectrometerindex = 0 "arbitrarily select the first spectrometer

" Attempt to obtain a "CCoThermoElectric” object that will allow us to

" interact with the thermo - electric controls for this spectrometer.

If  wrapper.isFeatureSupportedThermoElectric(spectrometerindex) = False Then
MsgBox( "The thermo - electric feature is not supported." )
Return

End If

' The following call to getFeatureControllerThermoElectric() will

" always return a "valid" object,

"even if the spectrometer does not support that feature.

' Hence it is important to first call sFeatureSupportedThermoElectric()

tecController =
wrapper.getFeatureControllerThermoElectric(spectrometerindex)

actualTemperature = tecController.getDetectorTemp eratureCelsius()

" If you want to control the temperature, setTECEnable()

' MUST be set to true

tecController.setTECEnable( True)
tecController.setFanEnable( True ) 'turn the fan on (optional)
desiredTemperature = -12.3 'degrees Celsius
tecController.setD etectorSetPointCelsius(desiredTemperature)

Version

Seethe OmniDriver javadocs for the Version class for details about this feature.
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Chapter 6

External Trigger Modes

Overview

The trigger mode setting of yo spectrometer gives you more precise control over the timing of a
spectrum capture.

Not all spectrometers support all trigger modes, so be sure to see the documentation for your particular
spectrometer. You set the trigger mode of your spectrometelingc

wrapper.setExternalTriggerMode() , Specifying an integer that corresponds to the desired

mode.

Mode O0: Normal Mode

Sometimes called “free runni ng"romatersl énthismbde,shei s t he

spectrometer is continuously acquiring new spectra, using defaultqpgveattings for integration time,
etc.

The integration time is controlled by calls to thepper.setintegrationTime() method.

When you call thgetSpectru m() method, it returns the next available spectrum, subject to delay due
to the length of integration time, number of scans to average, and possibly a stability scan. It is also
possible thagetSpectum()  returns almost immediately, even if you specifiddragthy integration

period, because the spectrometer is continuously acquiring spectra. See Appérddsfar more
information.

ThegetSpectrum()  method will block (i.e., not return) until the spectrometersfigis acquiring the
current spectrum.

Mode 1: External Software Trigger Mode

In this mode, the trigger signal a c tpimonlyouk e an
spectrometer is held electrically high, spectra will be continuously acquired. When the signal goes low,
the spectrometer no longer acquires spectragattpectrum()  will remain blocked (i.e., not return)

until the signal goes high again.

en

This mode is similar to Mode 0 (Normal mode) in that as long as the trigger signal remains high, the
spectrometer is continuously acquiring new spectra, irrespective of when ygat8glectrum() . In
this situationgetSpectrum()  simply returns the next aNable spectrum.

The integration time is controlled by calls to thepper.setintegrationTime() method.
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Mode 2. External Synchronization Trigger Mode

In this mode, spectra acquisition is initiated by an external synchronizing TTL trigger signal. The

purpose of this mode is to allow multiple spectrometers to be synchronized in terms of the start of their
acquisition period, and the duration of the intigraperiod. The integration time is determined based on

an average of the | ength of time between the inpu
documentation for the allowed frequency range for this input signal.

Mode 3: Hardware Trigger Mode

In this mode, the spectrometer does not begin to acquire a new spectrum until the rising edge of an
external TTL input signal. When you cgktSpectrum() , this method locks (i.e., does not return to
the caller) until the trigger signal occurs and the spectrum has been acquired.

The integration time is controlled by calling tiveapper.setintegrationTime() method.

Unique behavior of the QE65000the CCD detectorrothe E65000 does not support Stalogl

mode.It must be running at all time$herefore the QE65000 simply sets its integration time to the
minimum possible value (8 milliseconds) amdits for the trigger signalVhen the signal occurs, it waits
for the currehacquistion to completedantake up to 8 milliseconds), sets the integration time to the
value specified by the user, and then acquires a new spectrum.

Note

Once you put the spectrometer in this mode, it is impostiljeogrammatically return
to norméHardware Trigger mode. You mysbwercycle the spectrometer by
unplugging itfrom your computer

Mode 4: Singighot Trigger Mode (Quasi
Realtime Mode)

This mode is designed to provide more presistwarecontrol over when a spectrum acquisition is
initiated. This is especially valuable when you need to use very long integration periods, but also want
precise control over when the acquisition petegins.

This mode is only available on certain spectrometers, including the QE65000, NIR256, and NIR512
spectrometers.

In this mode, the spectrometer automatically sets its integration time to a very short integration period and
then begins to continuolysacquire spectra using this minimal integration time. When

setintegrationTime() is called to specify the desired integration period, this value is stored in the
spectrometer, but the spectrometer continues to acquire spectra using the minimal infggniation

WhengetSpectrum()  is called, the spectrometer completes the current acquisition (which should
happen very quickly since the integration time is so short). The spectrometer then sets its integration time
to the value requested and initiates a spectrum acquisition. When this acquisition completes,
getSpectrum() returns the new spectrum. The spectrometer once again reverts to the minimal
integration period and continues to acquire spectra in the background.
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HighSpeed Data Acquisition

Overview

For applications that must acquire spectra as rapidly as possible, OmniDriver offersspétigiData
Acquisition mode of operatiofhis mode is available for all Ocean Optics spectrometers. OmniDriver
achieve this improved performance by préocating buffer space for a fixed humber of spectra. Speed
is also improvedinceall spectra are acquired bysimglecall to a staracquisitionmethod, rather than
usingseparate fuetion calls for each spectrufhis avoids the overhead of having to pass down through
several layersf software for each spectruihalso avoids speed limitations imposed by the language in
which you develop your application (e.g., LabVIEW, Visual Basic, etc.).

High-speed data acquigih mode requirements include the following:

1 You must specifyn advancehe number of spectra to be acquired. A single call into the high
speed API will automatically acquire this number of speditatethat you are free to repeat the
call to the highspeed acgsition APl multiple times, each time acquiring a fresh set of spectra.

1 Since buffers must be pedlocated, the amount of memory allocated to the Java virtual machine
limits you to about 3000 spectra.

9 High speed data acquisition mode may be digednly onespectrometer at a time.

All methods comprising the higépeed data acquigin API belong to thevrapper object. These
metods all begin with the prefiighSpdA cq.

Function Call Sequence

The sequence of function calls you must makestolighspeed Data équisition mode is as
follows.

1. highSpdAcq_AllocateBuffer()

2. highSpdAcq_StartAcquisition()
This method normally will not return until the requested number of spectra haveche@ed
It may return before all requested spectra have been acquired if you call
highSpdAcq_StopAcquisition() from another thread ipour application.

3. highSpdAcq_GetNumberOfSpectraAcquired()
Always call this method once acquisition has completetinusase the number of spectra is less
than expected.

4. Loop once for each spectrum acquired, calling the following methods.

a. highSpdAcq_GetSpectrum(spectrumNumber )
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b. highSpdAcq_GetTimeStamp(spectrumNumber)
This method is optionandshould onlybe calledif you require an exact time stamp
indicating when each individual spectrum was acquired. This time stamp stamce
of theHighResTimeStamp object, defined in OmniDriver.

c. highSpdAcq_lsSaturated(spectrumNumber)
It is always a good idea to call thisthod on behalf of each acquired spectrum, to ensure
that saturation did not occur.

One additional methothatmaybe useful isighSpdAcq_StopAcquisition() . You normally do

not need to call this method sinaayaisition of spectra automatically ssophen the required numberf
spectra has been acquiréthwever, if you detect a condition which obviates the need for acquiring all of
the requested spiea, you may call this methodhis methodnust be calledrom a different thread in

your application sine the highSpdAcq_ StartAcquisition() method blocks until it has acquired all
requested spectra.

For further details about each of the higgieed data acquiiin APl methods, refer tG€hapter 11.:
Wrapper API Reference

You may also want to take a look at tHigghSpeedAcquisitionSample , written in Java, to see
high-speed data acquisition in action.

Notes

If your application runs out of memory, séppendix D: Controlling Memory Size.

For ideas on how to improve tperformance of your application, s&ppendix E:
Improving OmniDriver Performance on Windows.
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ChapteB

Using OmniDriver with
Multithreaded Applications

Overview

OmniDriver supports mulihreaded applications. Using ttiple threads, your application can acquire
and control spectra from multiple spectrometers, all running concurrently, without interfering with each

other.

You can only run one OmniDriver dpgation at a time on your PC. Whegour application calls

wrap per.openAllSpectrometers() , OmniDriver attempts to identify all attached spectrometers.
OmniDriver then assumes it has exclusive access to each giettteosneters it discover$.you were to

run a second OmniDriver application on the same PC, bothcapphis would assume they had exclusive
control of the sam spectrometerand they would interfere with each other.

Notes

The C, C++, and .NET assembly interfaces all support true multithreading/concurrency.
Avoid the deprecated COM interface becausedsdmwt support multithreading.

If your application runs out of memory, séppendix D: Controlling Memory Size.
Multithreading General Guidelines

Observe the following guidelines when performing multithreadirgn OmniDriver application:

T

T

1

1

There should only be ONE instance of the Wramtgect.Usually you will instantiate/create this
object in your application's main thread.

The wrapper.openAllSpectrometers() function should only be callemhce probably
in your main thread.

When you create a new thread, you will want to pass in a refererieedadandonly Wrapper
object.In C++ or Java, you could pass this reference in via the constructor for your new thread.

Each spectrometer should decessed from oylone threadNever try to invoke Wrapper
methods for the same spectrometetwo different threadfkesults are unpredictable and the
apdication will probably crash, or give incorrect rétsuwithout reporting an erro¥.ou can
access more than one spemeter from a single threabutthese particular spectrometers must
always, and only, be accessed from that thread.
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1 Be aware that Windowsjnux and MacOSX are not reatime operating systems (and Java
further complicates the issu&o u ¢ a n ' hbw Wimdewd/Jagatwill allocate CPtycles to
any given threadrou are, however, free to alter thread priority using whatever function calls
your language provides you. You are also free to invoke sleep() and yield() methods in your
threads.(These may ndbe the exact names of these methods for your IDE/language.)

1 Thewrapper.getSpectrum() method blocks (&., does not return) udta new spectrum is
available When you callvrapper.getSpectrum() in one thread, it only blocks that thread.
It does not impct any other thread.

1 In general, if a wrapper method does not takpectrometerindex parameter, you should

call that method only from the main thread of your applicatiom wrapper methodoestake a
spectrometerindex parameter, you should only c#tlat method from the thread that
“owns” that spectrometer.

Exceptions to General Guidelines

The following areexceptions to thguidelireslisted aboveThese actios are permitted, but not
recomnended due to their complexity and risk of confusion.

9 Actually it is perfectly safe to access the same spectrometer from multiple tifingadsan
guarantee that the threads will not attempt to call functionghat access the same
spectrometer at the samdime. It is much safer and easier to manage your application if you
restrict a given spectrometer to a single thyeatiwe do not enforce any restriction on accessing
the same spectrometer from different threalligroblem will arise only if you attempo call
functionsthataccess the same spectrometer at the same time from two different tHingauwls.
arecertainthat your threads are coordinated in such a way that this will never happen, then you
should have no problem.

1 You may access all of youpsctrometers from the main thread prior teating any background
threadsAgain, the only absolulg incontrovertible restriction is that you must not attempt to call
functionsthataccess a given spectrometer from two different thraatlee same time

ADCI100QUSBA/D Convertddotes

The ADC1000USB A/D Converter supports multiple channeéfau might think that each channel can be
cortrolled viaa separate threaHowever, due to the design of the ADC1808B hardware, all of its
channelsnustbe accessed from the same thread. The channels of the ADOSB@o not operatike
independent spectrometers.

LabVIEW Notes

The LabVIEW call libraryfunctionsthatcall functions in OmniDriver32.dinust be made to be multi
threading.To do this, perform the following procedure.

3 Procedure
1. Double click on theCall Libraryfunctionon the back panel.
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For LabView 8.5 select the &nction takandfind the top right section callethread. There are
two optionsrun in Ul thread andrun in any thread. Selectrun in any thread.

Earlierversions of LabVIEW have a drafpwn box near thapper rightcorner with the options
Run in Ul thread andReentrant. SelectReentrant.

This must be done for all call library functions in the VI.
2. Make that sub/I reentrant.To do this
a. From theFile menuoption, selecVI properties. Thereis aCategory drop down box.
b. Selectexecution
c. Locate theReentrant check box (a the left, about midway dowynCheck this box.
d. Locate theAllow debuggingcheck box This needs to be unchecked.
The sub VI should now be fully multithreading.

Samples

We provide samples, written in Java and C#3Rarp) and Visual Basic (2005), that illustrate how to do
multi-threading wih OmniDriver:

1 Java Sample is located in thesample§ava ConcurrentAcquisitionThreads directory.

1 C# Sample is located in thesamplesvin32csharp ConcurrentAcquisitiomhreads directory.

9 Visual Basic Sample is locateih .\samplesvin32\visualbasitvs2005 com_MultiThreading
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Chapte®

Developing Your OmniDriver
Application

Overview

The following sections provide information on setting up the development environment fapypaific
programmindanguage to develop OmniDriver applications.

Note

The source code and the project files for all sample applitsatice available in a
separate downloadable installer located on the Ocean Optics wellisitkws
OmniDriver and SPAM Sample Pack

NetBeans Setup on Linux

If you are using the NetBeans IDE on Linusgethefollowing guidelinesfor setting up your
environment.

2. Install the latest version of OmniDriver on your Linux system. Be sure to choose the correct
architecture (i.g 32-bit or 64bit). For this exmple, assume your system is6id architecture,
so the installewould be similar to the folowing
OmniDriver -2.12linux64-developmentinstaller.bin

This procedureassumeyou install OmniDriver into your home directory.

3. In NetBeans, open the samplejpad located in
~/OceanOptics/OmniDrive2.12/samples/java/SpectrometerTest

4. You may need to resolved references in NetBeans. To do this:

a. Inthe project window, rightlick on the SpecbmeterTest project and chodResolve
Reference Probl emsé

b. Highlight the problem JARile in the list and clickResolve

c. Navigate to ~/OceanOptics/OmniDriverl2/O0I_HOME and highlight the missing
JAR file. Then clickOK.
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5. You may need to add Omni EriinveerL.ijbarrartioe st”h eu sleids tl
To do this:

a. Rightclick on the SpecbmeterTest project and chod@mperties.

9: Developing Your OmniDriver Application

b. Click onLibraries in theCategorieslist.
c. Click on theCompile tah.
d. Click theAdd Jar/Folder button
e. Navigate to the OOlI_HOME folder, highlight OmniDriver.jar, and then chiék
Build your app.
7. Try running your app.
8 If you get the error “Failed to |l oad any natiyv
Right-click on the project and choofgoperties.
b. Click onRun in the list of categories.

c. IntheVM Options field, enter something l&
-Djava.library.path=/home/steve/OmniDriv2rl2/0O0I_HOME (or where you installed
OmniDriver)

9. Rebuild and run the sample application to verify your environment has been set up correctly.

Developing in C/C++ (all $DE

Required Header Files

If you are developing in C or C++, you will need several header files.

You must update your IDE's project settings by adding the following directoribs list of include
directories:

1 $(OMNIDRIVER_HOME) include
1 $(JAVA _HOME)\ include
17 $(JAVA HOME)\ include \ win32

OMNIDRIVER_HOMEefers tathe location wher©mniDriverwas installed
JAVA HOMEefers tathe location wheréhe Java JDKvas installed

Adding Project Directories in Microsoft Visual Studio 2005

3 Procedure

To add project directorieis Microsoft Visual Studio 2005,

1. Open the project Properties window.

2. Expandthe C/C++branch, and clickseneral.

3. Add each of thelirectoriedisted above to thAdditional Include Directories property.
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Required lbrary Files

You must also update your IDE's project settifagst to locatethe OmniDriver32.lib, common32.lib,
and(optionally) SPAM32.lib files.

3 Procedure

1. In Microsoft VisualStudio 2005, open the projeatoPerties window, expand thénker branch,
and click onGeneral.

2. Add the full path to the OOI_HOME directory fteetlist of directories for thadditional
Library Directories property.

3. Click on thelnput item for linker settings and add OmniDriver32.l#ommon32.lib, and
(optionally) SPAM32.lib to theAdditional Dependenciesproperty.

Java Requirement

As impliedabove, you must download and install the Java Ji€. JDK version of Java is hecessary
because the smaller JRE version doesauvethe necessary include file&ny version of Jea 1.6 or
lateris acceptable.

Download the Java JDK fromww.javasoft.com.

Specify Your OS Platform

It may be necessary to add one of the following #define lines to your sdasce fi

1 #define WIN32  (use this for Vihdows 64bit also)
1 #define MACOSX

1 #define LINUX

Choose the symbol that corresponds tooiberating system you are usifidnis #define should be placed
BEFORE any include statements for OmniDriver header files. Some IDE's and project types
automaticallydefine the appropriate symb@ut sometypes of Visual Studio projects do not
automaticdly define the required symbdf.none of these symbols is defined, you will get numerous
compiletime errors relatingo OmniDriver symbols.

Interface Choices

OmniDriver functionality is exposed via three different interfaces:

1 C functions

i C++ classes

1 COM objectdeprecated
1 .NET assemblies
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If you are developing with Microsoft Visual Studio, you may use any of thesdace methods.

However if you are developing whitany other IDE (g., Borland C++ Buitler), you may only use the C

and COM interfaceslhis is because there is no standard for how C++ name mangling is performed, and
the OmniDriver C++ interface was developesing Microsoft Visual Studio. Usinpe C++interface

with an IDE other than Visual Studiesults in manyundefined symbol" errors.

Developingvith BorlandC++ Builder

When using the Borland IDE, you must use the C interface to OmniDriver due to incompatibilities in how
Borland performs C++ nanmaangling vs. Microsoft Visual Studio. You also have the option of using the
OmniDriver COM object interface, but that is outside the scope of this document.

Setting Up the Environment

The format of the library (*.lib) files provided by OmniDriver is incaatiple with the Borland C++
Builder IDE. To overcome this, you must manually generate your own *.lib files based on the
OmniDriver DLL files.

Note

Be careful not to ovewrite the existing *.lib files in the OOl_ HOME directory in case
you need the Microgbform of these files in the future.

Procedure
Open a DOS window

2. cd into the OOlI_HOME directory
(c:\program file$ocean optic®©®mniDriverSPAMOOI_HOME )

3. Use the Borland implib.exe tool to generate new library files. This tool may be located in
c:\program filesborlandbds4.0\bin.
In the following commands, be careful to specify an output lib filename that will not overwrite
the existing *.lib files already located in the OOl _HOME directory. In the example commands
belowfor 32-bit systems “| &md” was appended to the names o
will not overwrite other library filefor64b i t , repl ace “ 32”7 with “647)

a. implib common32_borland.lib common32.dll
b. implib OmniDriver32_borland.lib OmniDriver32.dll
c. implib SPAM32_borl and.lib SPAM32.dlI

Edit the file platform.h in the OmniDriver include subdirectory.
Find the#ifdef _ BORLANDC___ statement.
The following line should look like
#define EXPORTED __declspec(dllexport) __stdcall
6. Deletethe __ stdallkeyword from tls line and save the file back to disk.
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Creating a New Project

3 Procedure

Start Borland C++ Builder usirigile | New | Other
Highlight C++ Builder Projectsin the left pane.
Highlight VCL Forms Application in the right pane.
Click OK.

AP w N PRE

Note

For convenience, you can make the Properties pane visible by clicking
View.Objectinspector. This is handy for setting the text labels and control names for
various GUI components.

5. Inform Borland of the location of the required header files as follows:
Select Project | Options

Expand the C++ Compiler node.

Highlight Paths and Defines

Click theEdit button on thdnclude search path lineto add the following pathnames (these paths
may be slightly different on your system):

c:\program files\ocean opticsOmniDriver\include

6. Inform Borland of the location of the dll/library files as follows:
a. SelectProject | Options
b. Expand the C++ Compiler node.
c. Highlight Paths and Defines
d. Add c:\program files\ocean opticsOmniDriver \OOl_HOME

7. Tell Borland which OmniDwer library files (*.lib) to link with as follows:
SelectProject |Add To Project..

SetFiles of typeto Library file (*.lib).

Navigate to the OOl_HOME directory and add the following files:

common32_borland.lib
OmniDriver32_borland.lib
SPAM32_borland.li b
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Caution

For each “C” call able function in OmniDriver,
calling conventions. Borland requires stdcall alternative Therefore, you must append

_stdcallto every OmniDriver funibon call in your application. Thisnaures that your

application links to and calls the correct form of the function.

Troubleshooting

If you forget to edit the platform.h file, or if you reinstall OmniDriver (thus ewgting
your edits) you will see error messages BH&138 Conflicting type modifiers.

If you forget to appendstdcallto one of your OmniDriver function calls, you will get
Error: Unresolved external error messages. The solution is to edit your source file to
append stdcallto each OmniDriver function call.

You may see warngnmessages liké/8017 Redefinition of _ASSERTE is not identical.
These warnings are not a problem and may safely be ignored.

Developing in C withe National Instruments
CVI CCompiler

Use the following procedure to set up for new projects with OmniDriver.

3 Procedure

Caution

STEP 1 IS IMPORTANT. If you fail to do this, you will get Missing Prototypes
error messages when you attempt to compile applications using OmniDriver.

1. Within the CVI IDE, youmust make the following changes:
a. SelectBuild Options from the Optionsnenu
b. UncheckRequire function prototypes

2. Add the following header fildirectories to your CVI project:

i $(OMNIDRIVER_HOME)include
$(JAVA_HOME)\include
i $(JAVA_HOME)\includéwin32

To do this:

a. Click on theEdit.Project menu item
b. Click thelnclude Pathsbutton.

—<
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3.

c. Add each of the required include directories.
Add the following libraryfiles to your CVI project:

i common32.lib
T OmniDriver2.lib
i SPAM32.lib (optional)

These library files are located in the OmniDriv@©l_HOME directory.
To do this:

a. Click on theEdit.Project menu item.

b. Remove the three LIB fildisted above in this stefpom the list if they are present.
(highlight each file and clickemovs.

c. Click Add tore-add each of these three LIB (not DLL) files

Developing witMicrosoft Visual C++ 6.0

Specifying the Location of the Java Header Files

You must specify where to find the Java header files.

3

To set
1.

o gk D

Procedure

tle path where the IDE will look for the Java header files:

Click on theProject.Settingsmenu item.

SelectAll Configurations from theSettings Fordrop down list box.
Click on theSource Filesin the pane on the left side.

Click on theC++ tabin the pane on the right side.
ChoosePreprocessorfrom theCategory drop down list box.

There are two paths that reference Java . Mdubfia Java paths to correspond to the location
where Java has been installed on your system.

Specifying the Loaan of the OmniDriver32.dlI

You mustspecify where to find the OmniDriver32.dlIl.

3
To

1.

2
3.
4

Procedure

set the path where the IDE will look for the OmniDriver32.dll:
Click on theProject.Settingsmenu item.

SekctAll Configurations from theSettings Fordrop down list box.
Click on theLink tab.

Choosdnput from theCategory drop down list box
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5. EnterC:\Program File¥dceanOptic®©®mniDrivehAOOI_HOMEIin the Additional library path
textbox.

Handing the"long long" Data Type Issue

This compiler does not support the newer "long long" language construct for declakingnédgers. To
work around this problem, add the following two statements to the top of every *eppyibur projet
(ahead of any other #incluslef OceanOptics header files):

1 #define HIGHRESTIMESTAMP_H

1 #define SPECTROMETERCHANNEL_H

Adding these two statemenall prevent the inclusion of header files containing the "long long" data
type.The excludedheader files are not necessdryou are using the Wrapper ARI control your
spectrometers.

Developing in C#

PREFERRED: To use the .NET assembly interface to OmniDriver in your C# application, ycadchast
reference to the assembly as follows:

3 Procedure
In your application, click on throject menu item, and then choo&dd Reference
Click on theBrowsetab.

Navigate to the OOl_HOME directory.
Highlight NETOmniDriver.dll and/orNETSpam.dl and clickOK.

A 0w N PR

Note

TheConcurrentAcquisitionThreads samjpethe samplésvin32csharp directy
demonstrates how to use thealing interface to use OmniDriver within your C#
application.
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Creating a New C# VS2005 Project that Uses the .NET
Interfa@ to OmniDriver

3 Procedure
1. Create new project of type C# “Windows Applica
2. Add areference to NETOmnIiDriver64.dll and/or NETSpam64.dil:

In Solution Explorer, rightlick onReferencesand choosédd Ref er enc e é
Click theBrowsetah

Navigate to te OOI_HOME folder

Highlight NETOmniDriver .dll and clickOK.

RepeatStep dfor NETSpanmdll if you are using any SPAM functions

PO TR

Sample source code that accesses OmniDriver via the .NET interface:

int numberOfSpectrometers;
int spectrometerindex;
OmniDriv er. NETWrapper wrapper = new OmniDriver. NETWrapper();
numberOfSpectrometers = wrapper.openAllSpectrometers();
listBoxMessages.ltems.Add("number of spectrometers =" +
numberOfSpectrometers);
if (numberOfSpectrometers < 1)

return;
spectrometerindex = 0;
list BoxMessages.ltems.Add("serial number =" +
wrapper.getSerialNumber(spectrometerindex));

Deploying Your C# Application

Normally, all that is needed to deploy your C# application is the EXE file comgatiné application
itself. And youwillalsoneed t o depl oy the appropriate Omni Dri v
password required by this installer).

However, if your C# application uses the OmniDriver .NET assembly interface, you must alsdteatsure
a copy of NETOmniDriver.dll and/or NETSpam.dll is placed in the same folderpour appl i cati ¢
EXE file. You can obtain these two DLL files from the OOl _HOME directory.

Developing in Delphi

The procedure in this section is based on Borland Developer Studio 2006. It will explain how to use

Omni Driver’s COM interface in your Del phi applica
3 Procedure
1. Start Delphi for Microsoft Win32.
2. Click on the menu iterrile.NewT VCL Forms Application i Delphi for Win32.
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3. Do a File. SaveAMyAppapplai ¢ @ idem” | i ke *“ C:
4. ClickFile.SaveAllLSpeci fy s om@yApp\pnagc kl ai gkee” . C:
5. Click Component.ImportComponent

a. Type of component: o Import a Type Library. A list of registered type libraries
will be displayed.

b. Highlight OmniDriver .NET interface. Be sureto doublecheck the Filename path to
ensure thayou are selecting the correct version of OmniDriver.NET interfabe. path
should be something like:\Program File§Dcean Optic®©OmniDriver
\OOI_HOMBNETOmMmMnIDriver.tlb. Then clickNext.

Note

If OmniDriver.NET interfacas notavailable click theAdd button,navigate tahe
OOIl_HOME directorywhere ya installed OmniDriver, highlighllETOmniDriver.tlb
and clickOK. Thenclick Next.

6. On the Componerganel:

a. On thePalette pagechooseActiveX.

b. Unit Dir Name: (hange the path to the folder yausi specified when you clicked
File.Savaill (in Step 3abovg, e.g. CtMy App\application

c. Leaveall other settings unchanged.

7. On theCreate Unifpanel, choosAdd unit to NETOmniDriver.bdsproj project and click

Finish.
8. Inthe Usesection of the Unitl.pas source file, add 8M€TOmniDriver_TLB andActiveX
namespaces.
9.1l n your application’s oD¥varwrappktirdnasdéol dowevsa

wrapper: TNETWrapper;

10.Doublecl i ck on your application’s main dial og box
where you should add the following OTO logic to initialize OmniDriver:
wrapper := TNETWrapper.Cregself);
wrapper.CreateWrapper();

Note

Refer to the sample named “Del phi Sample” for a
control the spectrometer and acquire spectra. This sample is located in
C:\Ocean Optic®©mniDriverSamplePasemnidriveitwin32delph

To declare the wrapper object:

var
wrapper: TCCoWrapper,

Statements needed to initializen@iDriver in your application:
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wrapper := TCCoWrapper.Create(self);
wrapper.CreateWrapper();
numberOfSpectrometers := wrapper.openAllSpectrometers();

Note

When you run your application, you may be prompted for the location of the file
NETOmniDriver_TLB.pas. This file is located in the directory containing the
Omni Driver “package” you created earlier

Developing in Java

If you are using Java to develop applications using OmnéBrivou must instathe Java JDKrHot JRE)
version 1.6 or above.

Update your system PATH to point to the new java locafiengxample C:\Program
FilesJavaJDK1.6.0_10).1f Java is not in the system PATH, it uses the following registry key to attempt
to locate java:HKEY_LOCAL_MACHINESOFTWARBavaSoft \ Java Runtime

Environment \ CurrentVersion

Troubleshooting Tips

If you run your OmniDriveibased Java application and det exception
NoClassDefFoundError for the com.oceanoptics.omnidriver.Wrapper class it is probably
because the OOI_HOME environment variable has not been defined.

If you get the following exception lren you run your @niDriver-base Java application:
UnsatidiedLinkError no NatUSB in java.library.p ath, it is probalby because the
OOIl_HOME directory is not in your system PATdHLD_LIBRARY_PATH on Linux

Developing in LabVIEW

OmniDriver now provides aNET 2.0 interface. We recommend that all LabVIEW applications use the
.NET 2.0 interface when acc@sg OmniDriver functions. The Mhterface to OmniDriver has been

deprecated.

Note

LabVIEW versions before 2012 dwt appear to fully support .NETG} Based on our
experience, LabVIEW developers can only use .NET 4.0 when developing within the
LabVIEW IDE. If using LabVIEW prior to 2012you MUST use the .NET 2.0 interface
to OmniDriver if you are developing LabVIEW applications. For a fulleruison of

this limitation, see
http://digital.ni.com/public.nsf/allkb/32BOBA28A72AA87D8625782600737DE9
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The directory patiC:\Program File®ceanOptic®©mniDriveAlabviewwin32VersionNN.MM contains
the *.IIb librariesthatwrap the functions in the Omni»er32.dll and SPAM32.dll fileBe sure to use
the version of the Omnidriver LLB filehatcorrespond to yourersion of LabVIEW.

OmniDriver32.dll, SPAM32.dIl, and common32.dll are located, by default, in the directory named
C:\Program FilegDceanOptic®®mniDriveAOOI_HOME. The OmniDriver sample applicatiotisatwork
with LabVIEW mustknow the location of these DLL filesf LabVIEW cannot find the OmniDriver
DLLs,you will be askedor their location when you start the sample program.

Notes

The Wrapperibrary contains most of the basic spectrometer control functitms.
should only use the functions/¥belonging to th&/rappetibrary object. These
functions comprise the Wrapper ARhe onl time you may use functions/¥butside

of the Wrappers if one of the wrapper litself returns an object of a different typée
following is a list of these other objects/librartbat correspond to features available on
some, but not all, of the Ocean optics spectrometer models:

- Analoglin

- AnalogOut

- BoadTemperature

- ContinuousStrobeDelay(LabVIEW 8.x versions only)

- ExternalTriggerDelay (Limited features available in LabVIEW 7.1)
-GPIO

- Single Strobe

- ThermoElectric

Important: the VI interface provided by OmniDriver has been deprecd®she use
the .NET interface to access OmniDriver from your LabVIEW application.

Cautions

For users of LabVIEW version 8.6:you must not irstall the FieldPoint Drivers

option. This LabVIEW option prevents OmniDri ver applications from running. If
thisoptionis i nstall ed, you wil!/ get the error
by LabVIEW error code 1097. The only solution is to unirstall the FieldPoint

Drivers option.

Developing in VBA

The following sectns provide information ohow towritea “ Vi s u all Basic ftor
acces©OmniDriver functionality.

64
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Writing a VBAUAction

3 Procedure
1. Start Excel and open a new workbook.

2. From withinExcel, click on thél'ools | Macro | Visual Basic Edior menu itemThis opers the
Visual Basic Editowindow.

3. From within the Visual Basic Editor, click dhe Insert | Module menu item. Thipers an
empty window titled for exampleModulel (Code)

4. Enter your VBA function in this new window.

Accessng the OmniDriver COMjéxt from VBA

The following procedurassumes you are in the VB#oject/module editing window.

3 Procedure

Click onTools.References

Click theBrowsebutton

Navigate to GProgram Fileg®ceanOptic®©mniDriveNOOI_HOME
Highlight OmniDriver32.dll and click th&©pen button

Make sureéOmniDriver 2.0 Type Librar y is checked and then cli€BK .

Pasang Arguments into Your VBAnEtion

When you declare your function by typing it in the Fx box, you can specify

a M wDh e

1 Hardcoded arguents or
9 Cell locations (g9., Al, A2, B7, etc.)

Test Rinning Your VA Runction

3 Procedure

1. In yourExcelworksheet, click on a cell and typ& ourFunctionName() in theFx box near the
top of the window.

2. Hit the Enter key whilethe cursor is positied in theFx boxto invoke your function.

You may need to adjust the security level for Excel to permit the operation of your VBA macro.
To do this

a. SelecttheTools |Options menu item
b. Click on theSecurity tab.
c. Click theMacro Security button and cho@sa security level that will permit your macro

to run.
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Developing in Visual Basic

Using the .NEhtkerface to OmniDriver

PREFERRED: To use the .NET assembly interface to OmniDrivesunYisual Basic application, you
must add a reference to your assembly as follows:

Using the CONiterface to OmniDriver

3

p w N PRE

Procedure

Click on theProjectmenu item and choogedd Reference

Click on theBrowsetab.
Navigate to the OOI_HOME directory.
Highlight the NETOmniDwer.dll and/or NETSpam.dll and clidRK.

If you are using the COM interface to OmniDriveou must add a reference to the new OmniDriver
COM object within your Visual Basic projeatter you install OmniDriver

3

Procedure

To add a reference to the OmniDriver COM objeithin Microsoft Visual Studio 2005:
1. Click on theProject menu item and choog&dd Reference
In the Add Referencedialog box,select theCOM tab.

3. Scroll down to "OmniDriver 2.0 Type Library", higight it, and click OK. If you do not see
"OmniDriver 2.0 Type Library" in the list of available COM objects, it means you did not
successfully register the new OmniDriver32.dll file.

2.

If you need to use objects and methods belonging t8B#éV module youmust alsadd a new
reference t&PAM 2.0 Type Library using the same procedistedabove.

If you need to register tt@mniDriver32.dllandbr SPAM32.dll files cd to the OOlI_ HOME directory
containing OmniDriver32.dhndtyperegasm32/codebase/tib NEOmniDriver.dll and/or
regasm32/codebase/tlb NETSpam.dll

If you are using the C/C++ interface to OmniDriveake sure that the new OOl _HOME
directory is in the system PATH.

Developing with Microsoft Visual Basic 6.0

You may use either the COM interfacetloe” C” function call interface to OmniDriver when developing

with VB6. The COM interface is much simpler to use and is the recommended way to access OmniDriver

from VB6 applications.

When using
variables. The following is an example of correct syntax:

t he

COM

interface,

assigniagwbjects toV® U s

66
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Set GPIOFeatureController = wrapper.getFeatureControllerGPIO(0)

I f you forget the “ Settitheekar yessaged ] exou dwielsihdégetsuplpe
property or method.

Before you can access OmniDriver COM objects from your VB6 application, you must add a reference to
the OmniDriver COM objectTo do this, use the following procedure:

3 Procedure
1. Clickonthe VB6 menuite®r oj ect . Ref erencesé

2. Inthelist of available references, scroll down to @mniDriver .NET interface and/orSPAM
.NET interface line and check its checkbox.

3. Click OK.

If you choose to use the C interface (not recommended), we have provided the file OmniDriver.bas,
locatedinVe ual Basi c6 _Decl arations subdir auimostagd t o expo
this file to your VB6 project using thedd Modules option. More information on accessing OmniDriver
functionality from VB6 is located in theéb6 _c_SpectrometerAcquisitionsample application.

Note

We do not provide function prototype declarations for SPAM library functitingu
need to use SPAM functions, you must use the COM interface to OmniDriver.

Modifying Your COM Application to Run dmnt64
Windows using the .NHEiterface to OmniDriver

3 Procedure
1. Remove the reference to the old OmniDriver object.
2. Add a reference to the new NETOmniDriver and/or NETSpam objects. To do this:

INSolu i on Expl orer panegpdeexpand the Reference
Right-click onOmniDriver and ch@seRemove

Rightclick onReferencesand chooséd d Ref er enceé

Click on theBrowsetahb.

Navigate to the OOl_HOME directory (typically

C:\Program Fileg®cean Optic®©mniDriverSPAMOOI_HOME)

SelectNETOmniDriver.dll and clickOK.

RepeatStep ffor NetSpamdll if you are using any SPAM functions

®Pooow

«Q —

If you fail to make the above change, you may see a build error like the following:
“The referenced component *Omni Driver’ <cou
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Remove any calls to Wrapper.CreateWrapper(). This is no longer ngcessa
the symbolic boolean contants “true”
and O respectively. Do the same when

OmniDriver methods.

Troubleshooting Your Applicati

Runtime Errors
Symptom: FileNotFoundException was unhandled

The specified module could not be found.
Possible Cause: The OOI_HOME directory is not in the system PATH

Test Application

A simple test application named SpectrumTest64.exe is intlindbe OOl _HOME folder. You can run
this app to verify OmniDriver was installed correctly.

This app is the vs2005_cpp_cpp_SpectrumTest sample

Modifying Your C++ Project Settings fdyit4
Windows

The sanples that come with OmniDriver are initially set to generatbiB@/indows EXEs. The
following shows you how to modify the project settings for the samples to geneiiteEb4dESs.

Create an x64 Platform Option

3 Procedure

1.

o g bk~ D

ChooseConfiguration Manager from theSolution Platforms drop-down menu at the
top of the Visual Studio GUI.

Choose< N e w drom theActive solution platform drop-down menu.
Choosex64 from theType or select the new platfordnop-down menu.
Choosénin32 from theCopy settings fromdrop-down menu.
CheckCreate new project platforms

Make sure the64 platform is selected when you build your application.

68
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Change Your include/header File Location

If you installed the new 6Bit OmniDriver product to a new location, you must modify the project
property settings of your Visual Studio project to specify the location of ot &é4rsion of
OmniDriver:

Project | Properties | C/C++ | General | Additional Include Directories

You may also need to change the setting for the location of the Java fileade find them where you
installed the 64it Java JDK (typically GProgram Filesavdjdk1.6.0_21linclude).

Change Your Library Dependencies

1 Change common32.lib to common64.lib
1 Change OmniDriver32.lib to OmniDriver64.lib
1 Change SPAM32.lib to SPAMEi

You can change the library dependencies by navigating the menu hierarchy as follows:
Project | Properties | Linker | Input | Additional Dependencies

If you fail to make the above changes so that your application links to i ¥ sions of the
OmniDriver libraries, you will get a number of linker errors like the following:

“error LNK2001: wunresolved external symbol Wrappe

You may also need to change the path to search for the above libraries. You can change this path by
navigating the anu hierarchy as follows:

Project | Properties | Linker | General | Additional Library Directories

Output EXE Location

The EXE produced when you build your-b# application will be placed in a new location. By default,
it will be locatedin <project foler\x64\releasgor <projectfolder>\x64Adebug).
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Chapter 10

Sample Programs

Overview

This section contain@mniDriversample programs fdahe following programming languages:
C

w

c#
Delphi
Java
LabVIEW

Visual Basic
Other Samples

= =4 =4 =4 4 4 -4 9

C Samples

NationallnstrumentsCVI_Cinterface_Demo

Location: OmniDrivehnsample&\NationallnstrumentsCVI_Cinterface_Demo
Language:C, National Instruments CVI Gompiler
Access methoduses theC interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrateshow to do thethe following:

- Access a spectrometer

- Display spectrometer name and serial number

- Display wavelength coefficients

- Set acquisition parameters (intagon time, etc.)

- Acquire a spectrum.

Borland_C _interface_sample
Location: OmniDriviwin32\c

Language: C++
Access method! C” i nterface
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C++ Samples

vs2005_cpp_cpp_MultithreadedTimerTest

Language: C++, Microsoft Visual Studio 2005
Access methoduses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrateshow to dothe following:
- Control multiple spectrometers from multiple threads running
concurrently
- UseQueryPerformanceCounter() to measurelapsed times

vs2005_cpp_cpp_SpectrumTest

Language:C++, Microsoft Visual Studio 2005
Access methodlUses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrateshow to dothe following (minimal application):
- Access a sptrometer
- Set acquisition parameters (integration time, etc.)
- Acquire a spectrum.

vs2005_cpp_c_SpectrometerTest

Language:C++, Microsoft Visual Studio 2005
Access methodlses the Gnterface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrates how to do the following (minimal application):
- Access a spectrometer
- Display spectrometer name and serial number
- Display wavelength coefficients
- Set acquisition parameters (integration time, etc.)
- Acquire a spectrum.

vs2005_cpp _cpp_StrobeEnableSample

Language:C++, Microsoft Visual Studio 2005
Access methodUses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrates how to do the following:
- Turn the lamp on and off
- Acquire spectra

vs2005_ cpp_c_FeatureSample
Language: C++, Microsoft Visual Studio 2005
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Access methodlUses the Gnterface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrateshow to dothe following:
- Use the GPIO (general purpose I/O) feature
- Use the comuous strobe feature
- Get API version
- Get API build number (of the Wrapper API)
- Get serial number, firmware version, spectrometer name
- Get and display wavelength coefficients
- Set acquisition parameters
- Get a spectrum and display pixelwes

vs2005 cpp_cpp_TECSample

Language:C++, Microsoft Visual Studio 2005
Access methoduses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrates how to do the following:
- Use the thermoelectric cooling (TEC) feature

vs2005_cpp_cpp_TriggerDemoOne

Language: C++, Microsoft Visual Studio 2005
Access methoduses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrates how to do the following:
- Use external trigger mode 1 (software triggexde)

vs2005_ cpp_cpp_SingleShotSample

Language: C++, Microsoft Visual Studio 2005
Access methodlses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrates how to do the following:
- Use external trigger mode 4 (singdaot mode, aka quasealtimeacquisition mode)

vs2005_cpp_cpp_mfc_Odlumens2

Language:C++, Microsoft Visual Studio 2005
Access methoduses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: Yes (MFC)
Demonstrates how to do the followng:
- Perform CIE color calculations using functions from the SPAM library

vs2005_cpp_cpp_DLLAccess
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Language: C++, Microsoft Visual Studio 2005
Demonstrates how tado the following:
- Access OmniDriver functionality from a useritten DLL (as opposeddtcalling OmniDiver
functions from an EXE).

vs6_cpp_cpp_MultiChannelDemo

Language:C++, Microsoft Visual C++ 6.0
Access methodlUses the C++ interface to access OmniDriver functionality.
API: Wrapper
GUI: No
Demonstrates how to do the following:
- Access OmniDriver functiaality in applicationsvritten using Microsoft Visual C++ 6.0
- Acquire a spectrum from a mutthannel spectrometer

VS6_cpp_cpp_SpectrumTest

Language:C++, Microsoft Visual C++ 6.0
Access methodUses the C++ interface to accessr@briver functionality.
API: Wrapper
GUI: No
Demonstrates the following:
- Minimalist implementation of the logic necessary to acquire a spectrum

Language:C++

IDE: Borland C++ Builder 2006

Access methodC

API: Wrapper

GUI: yes

Demonstrates the followng:
- get the serial number of the spectrometer
- acquire a spectrum

C# Samples

CSharpSpectrometerTest

Language:C#
Access methodNET
API: Wrapper
GUI: No
Demonstrates the following:
- Absolute simplest demonstration of how to acqaispectrum from a spectrometer

CSharp_StrobeEnableSample

Language: C#
Access methodNET
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API: Wrapper

GUI: No

Demonstratesto do the following:
- Turn the lamp on and off.
- Use the Aito Strobefeature.

CSharp_TECSample

Language: C#

Access methodNET

API: Wrapper

GUI: No

Demonstrates the following:
-The Jaz Indy feature

- The External Temperature Wrapper feature (USB2000, USB4000). The temperature probe plugs
into the USBLS450, which then plus into the spectrometer.

- How to use the ThermelectricCooling (TEC) feature This feature is available on several
spectrometers, such e QE65000, NIR256, and NIR512

- Pixel binning with the STS spectrometer

ConcurrentAcquisitionThreads

Language: C#

Access methodUses the Gnterface to access Omnier functionality.

API: Wrapper

GUI: No

Demonstrates how to dahe following:

- Acquire spectra from two spectrometers running concurrenttyo separate threads

See alsoVisual Basic sample which uses the COM interface to OmniDtivdrive two
spectrometergunning concurrently on two threads

CSharp_SingleShotSample

Language: C#

Access methodNET

API: Wrapper

GUI: No

Demonstrateshow to dothe following:
- UseSingle Shot modéHardware Tigger mode 4jo set a relatively lengthintegration timebut still
control the timing of the start of acquisititairly accurately (withinl/2 of the minimum integration
time of your spectrometer) based on when youwadipper.getSpectrum()

vs2005 _net _PlotSpectrum

Language: C#
Access methodNET
API: Wrappe
GUI: Yes
Demonstrateshow to dothe following:
- Acquire spectra and display them graphically
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STSFeatures

IDE : Visual Studio 2010
Language: C#
Access methodNET
API: Wrapper
GUI: Yes
Demonstrateshow to dothe following:
- Pixel binning
- How to recoer from a norexistent hardware trigger signal

Delphi Samples

Delphi_Borland_COM_Interface_sample

Language: Delphi
IDE: Borland Delphi for Microsoft Win32 (Borland Developer Studio 2006)
Access methodCOM
API: Wrapper
GUI: Yes
Demornstrateshow to dothe following:
- Access a spectrometer
- Display spectrometer name and serial number
- Set acquisition parameters (integration time, etc.)
- Acquire a spectrum.
- Use the hermoelectricCooling (TEC) feature

Java Samples

ConcurrentAcquisitionThreads

Location: OmniDrivehAsample§avaConcurrentAcquisitionThreads
Language:Java
Access methodaccesses OmniDriver functionality directly from the OmniDriver jar file
API: Wrapper
GUI: Yes (NetBeans framework)
Demonstrateshow to dothe following:
- Access a spectrometer
- Display serial number
- Acquire spectra from two spectrometers concurrently using two threads
- Computethe average speed of acquisition, in spectra per sefmyrehch spectrometer
Notes:
This sample should be run from within the NetBeans IDE as it reqoedain jar files provided
by the NetBeans application framework.
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HighSpeedBasicSample

Location: OmniDriveAsample§avaHighSpeedBasicSample

Language:Java

Access methodaccesses OmniDrivéunctionality directly from the OmniDriver jar file

API: Wrapper

GUI: No (console app

Demonstrates the following:

- How to use the high speed acquisition capabilities of the Wrapper API

Notes:
This app was developed using the NetBeans IDE. Howeveaiube of the large memory
requirement of this sample, please run thidiagfion from the commangrompt using the
run.batsupplied in he main folder for this sample
C:\Program File®OceanOptic®©mniDrivensample§avaHighSpeedBasicSample
Depending orthe speed of your PC, this may take up to one minute to complete.

HighSpeedAcquisitionSample

Location: OmniDrivehsample§avaHighSpeedAcquisitionSample
Language:Java
Access methodAccesses OmniDriver functionality directly from the OmniDriver.jar file
API: Wrapper
GUI: No (console app
Demonstrateshow to dothe following:
- Use the hardware trigger modes
- Use the high speed acquisition capabilities of the Wrapper API
Notes:
This application was developed using the NetBeans I¥Bu can build it andun it within the
IDE, oryou can run it from the commasmtompt using run.baf o run this sample application
from the commangbrompt,use the "run.bat" command found in the
samplegava/HighSpeedAcquisitionSampiiirectory.

JavaWrapperSample

Location: OmniDrivensample§avaJavaWrapperSample
Language:Java
Access methodAccesses OmniDriver functionality directly from the OmniDriver.jar file
API: Wrapper
GUI: No
Demonstrateshow to dothe following:
- Access a spectrometer
- Display serial number arfdmware version number
- Use theBoard Temperaturteature
- Use theContinuous Strob&ature
- Use the LS45@eature
- Set acquisition parameters (integration time, boxcar width, etc.)
- Acquire a spectrum
Notes:
This sampleapgdicationwas develped using the NetBeans ID¥ou can build it and run it
within the IDE orrunit from the commangrompt.To do so, use the run.badmmand
found in the samples/java/JavaWrapperSardpestory.
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MultiChannelSample

Location: OmniDrivehsample§avaMultiChannelSample
Language:Java
Access methodaccesses OmniDriver functionality directly from the OmniDriver.jar file
API: Wrapper
GUI: No (console app
Demonstrateshow to dothe following:
- Access a mukchannel spectrometer
- Acquire spectra from twohannels

Notes:
This sampleapgdicationwas developed using the NetBeans I¥Bu can bud it and run it
within the IDE, or you can run ftom the commangrompt.To do so, use the "run.bat" command
found in the samples/java/MultiChannelSanytilectory.

Simple

Location: OmniDrivehsample§avaSimple
Language:Java
Access methodAccesses OmniDriver functionality directly from the OmniDriver.jar file
API: Wrapper
GUI: No (console app
Demonstrates the following:
- Absolute minimum effort to acquire spea

Notes:
This sampleapgicationwas NOT developed using the NetBeans ID&build it, use build.bat
To run it, use runtest.hat

SpectrometerTest

Location: OmniDrivehsample§avaSpectrometerTest

Language:Java

Access methodaccesses OmniDrivéunctionality directly from the OmniDriver.jar file

API: Wrapper

GUI: No (console app

Demonstrates the following:

- Absolute minimum effort to acquire spectra

Notes:
This app was developed using the NetBeans N2t can bud it and run it within thdDE, or
you can run it from the commasmtompt using run.bat

ThreadingSpectrometer

Location: OmniDrivensample§avaThreadingSpectrometer

Language:Java

Access methodAccesses OmniDriver functionality directly from the OmniDriver.jar file
API: Wrapper

GUI: No (console app
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Demonstrateshow to dothe following:
- Use hardware trigger modes
- Control a spectrometer from a background thread
Notes:
This sampleapgdication was developed using the NetBeans I¥Bu can bud it and run it
within the IDE, @ you can run it from the commasptompt using run.baffter starting this
application, you must generatdardware trigger signal to cause it to acquire a spectrum.

WavelengthCalibrationDemo

Location: OmniDrivehsample§avaWavelengthCalibrationDemo

Language:Java

Access methodAccesses OmniDriver functionality directly from the OmniDriver.jar file

API: Wrapper

GUI: No (console app

Demonstrates the following:
- How to set wavelength calibration coefficients into the spectrometer's EERRDkb a
temporary buffer

Notes:

This sampleapgdicationwas developed using the NetBeans IDE.

You can bud it and run it within the IDE, oyou can run it from the commaatompt using
run.bat

LabVIEW Samples

When you start the LabVIEW sangsl youmust inform theprojectof the location ofyour
OmniDriver32.dll, common32.dll and SPAM32.dll files and thedifes provided by OmniDrivee(.,
Wrapper.llb) For each file click oBrowse...and select the files or library function.

ContinuousSt  robeSample.vi
SetElectricDarkSample.vi
SpectrometerTestGPIO.vi
StrobeEnableSample.vi

SpectrometerTest.vi

Language:LabVIEW 7.1 and 8.5
Access methodLabVIEW libraries provided by OmniDriver
API: Wrapper
GUI: Yes
Demonstrateshow to dothe following:
- Access a spectrometer
- Set acquisition parameters (integration time, etc.)
- Acquire a spectrum
- Display the spectrum in a simple graph
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TECSample.vi

Language:LabVIEW 7.1 and 8.5
Access methodLabVIEW libraries provided by OmniDriver
API: Wrapper
GUI: yes
Demonstrates the following:
- How to use the fiermaelectricCooling (TEC)feature supported by several spectrometers

Visual Basic Samples

vb6_c_SpectrometerAcquisition

Language:Visual Basic 6.0 (aka VB6)
Access metod: Uses the Cinterface to access OmniDriver functionality.
API: Wrapper
GUI: Yes
Demonstrateshow to dothe following:
- Access a spectrometer
- Obtain the spectrometer name, serial number, and firmware version
- Use theContinuous Strob&ature
- Use theThermoelectric Cooling (TECjeature
- Use the GPIQeature (general purpose 1/O)
- Determine number of pixels and number of dark pixels provided by spectrometer
- Set acquisition parameters (integration time, boxcar widlbctric dark correwmn)
- Acquire a spectrum

vs2005 net _ContinuousStrobe and_SingleStrobe

Language: Visual Basic
Access methodNET
API: Wrapper
GUI: yes
Demonstrates the following:
- How to use the Singlstrobe and @ntinuousstrobe features

vs2005 _net _LS450Sample

Language:Visual Basic
Access methodNET
API: Wrapper
GUI: yes
Demonstrateshow to dothe following:
- Access a spectrometer
- Obtain the spectrometer serial number
- Strobe enable (turthe lamp on/off)
- Set LS450 into plsed/nonpulse mode
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vs2005 ne t _MultiThreading

Language:Visual Basic
Access methodNET
API: Wrapper
GUI: yes
Demonstrates the following:
- How to acquire spectra from two spectrometers running simultanemusiyo different threads

vs2005 net _SPAMColorLAB

Language:Visual Basic

Access methodNET

API: Wrapper

GUI: yes

Demonstratehow to dothe following:
- Use the functions in the SPAM library to compute L*A*B* colorspace values
- Choose an observer and an illuminant
- Compute the X,Y,Z tristimulus values

vs2005_net _WrapperDemo

Language:Visual Basic
Access methodNET
API: Wrapper
GUI: Yes
Demonstrateshow to dothe following:
- Access a spectrometer
- Obtain the spectrometer serial number
- Strobe enable (turning the lamp on/off)
- GPIO (general purpose /O bits)
- Therno-electric temperature control
- Set acquisition parameters (integration time, boxcar widttans to average, electric
dark correction)
- Acquire a spectrum

SPAM Samples

The following are samp$for SPAM for C++, C# and Visual Basi
C++: spamwin32cppvs2005_cpp_cpp_Colortemperature

C++: spamwin32cppvs2005_cpp_cpp_mfc_Odlumens2

C#: spamwin32csharfivs2005_SPAM_Peaks

Visual Basic: spamwin32visualbasitvs2005_SPAMColorLAB
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Other Samples

Language: Excel, MaLab
Access methodCOM
API: Wrapper
GUI: Yes
Demonstrates how to do the following:
- Access a spectrometer
- Display spectrometer name and serial number
- Set acquisition parameters (integration time, etc.)
- Acquire a spectrum
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Chapter 11

Redistribung OmniDriver with
Your Application

Overview

Customers who have purchased the OmniDriver product have a rirgaltsightto redistritute the

runtime version of Omniblver along with the applications they have develapeddepend upon
OmniDriver to operateRedistributionof OmniDriver components is subject to the terms and conditions
of Ocean Optics license agreements.

We provide automated installers to facilitate redlistting the necessary compomeif OmniDriver 6
enduser computers so that,nmost cases, it is not necessary to manually copy fildseta. These new
installersare locatean the Ocean Optics FTP serveftpt//downloads.oceanoptics.com/@niDriver .
The name of each installericates the product, version, and target operating system. For exarsple, u
the file named OmniDriver_1.6_Win64_redistributable_instadlezto install theOmniDriverSPAM on

a 64-bit Windows PCNo password is regred.

If you choose tanstall OmniDriver on your erd s ecorhpsiterwithout requiring them to run a separate
OmniDriver installationuse the following procedure.

3 Procedure
1. Copy the following directories (and everything beneath them) to your custanerP C :

1 OOI_HOME

1 _jvm (this directorynustbe placed on a peer level with the OOI_HOME directory)
1 ezusb_driver (3bit Windows platform only)

1 winusb_driver(64-bit Windows platform only)

1 labview (optional: if your application was written in LabVIEW)

2. Define theOOI_HOMEenvironment variable. Give it a value like:
C:\Program FilegOcean Optic®mniDriveAOOI_HOME
Essentially, set this variable to the location of the OOI_HOME directory.

3. Add the pathname of the OOI_HOME directory to your systeAisH ervironment variable.

On 64bit Windows systemscd into the winusb_drivefolder and issue the command
dpinst64.exe q /Im /sa

This installs the signed WinUSB driver files into the Windows system a@ea result, when
you plug in your spectrometer, it i@utomatically find and install the required driver.
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5. Optional: If your application relies on COM (deprecated now that we are supporting .NET
assemblies), you must issue the following command(s) to expose the OmniDriver and/or SPAM
assemblies as COMvjects:

RegAsm32.exe /codebase /tlb NETOmniDriver.dll

RegAsm32.exe /codebase /tlb NETSpam.dll (if your app uses the SPAM functions)
The RegAsm32.exe utility is providéd the OOI_HOME directory. 5o includel is
RegAsm64.exe if you atargetng a 64bit Windows platform.

Deploying Your C# Application

Normally, all that is needed to deploy your C# application is the EXE file containing the application
itself. And you willalsoneedtodeply t he appropriate Omni Driver “redi
password required by this installer).

However, if your C# application uses the OmniDriver .NET assembly interface, you must also ensure that
a copy of NETOmniDriver.dll and/or NETSpam.dll imged in the same foldesa your appl i cati ¢
EXE file. You can obtain these two DLL files from the OOl _HOME directory.

For Mac Users

It is not necessary to install Java becaugepreinstalled on the Mac. The Mac comes with USB support
built-in. So there is no need to download or install a USB driver.

3 Procedure

1. Define the OOI_HOME environment variable to point to the location of the OOlI_HOME
directory.

2. Add the OOI_HOME diectory to the system PATH environment variable.

For Linux Users

3 Procedure

1. Make sure that the latest version of the epenrce Linux USB driver named "libusb" has been
installed.

2. Copy the filel0-oceanoptics.ruledrom theDrivers directory into /etc/rules.d andeh restart
udev.On Fedora and similar Linux distros, you can restart udev with the following commands:

1 udevcontrol reload_rules
1 udevstart
If this does notsccessfully restart udev, you will need to reboot.

3. Define the OOI_HOME environment variable to point to the location oOdé HOME
directory.

4. Add the OOI_HOME directory to the system PATH environment variable.
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Chapter 12

Wrapper AP| Reference

Oveview

The WrappeAPI is the collection of objects and methods your application uses to control spectrometers

and acquire data from them. This section gives detailed informdtean a few of these functionSor a

completeed scri ption of all objects and methods compri s
the OmniDriver and SPAM libraries.

getCalibrationCoefficientsFromEEProm()

Read out alll calibration coefficent s fidentofon t he spe
stray light correction, wavelength calibration, and-tinearity calibration

Visual Basid COM interface

Dim coefficients As OmniDriver.CCoCoefficients

coefficients =
wrapper.getCalibrationCoefficientsFromEEProm(spectrometerindex)

| istBox .ltems.Add("getStrayLightSlope =" &
coefficients.getStrayLightSlope())

| istBox.ltems.Add("getStrayLight = " & coefficients.getStrayLight())

| istBox.ltems.Add("getWlintercept = " & coefficients.getWlintercept())

| istBox.Iltems.Add("getWIFirst =" & coeffici ents.getWIFirst())
| istBox.ltems.Add("getWISecond =" & coefficients.getWISecond())

| istBox.Iltems.Add("getWIThird = " & coefficients.getWIThird())

highSpdAcq_AllocateBuffer()

This is the first highSpdAcmethod you should call when using higireed data geiisiion mode.This
method will allocate internal buffer space to accommodate the specified number of spectra.

Parameters

void highSpdAcg_Al locateBuffer(spectrometerindex, numberOfSpectraToAcquire)

int spectrometerindex O-N, specifies which attachedesgrometer to access
int numberOfSpectraToAcquire should be in the range3000
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highSpdAcq_GetNumberOfSpectraAcquired()

Call this method to reliably determine the number of spedgaired by the predang call to

highSpdAcq_StartAcquisition() . In most caes it will return the same value you specified for
thenumberOfSpectraToAcquire parameter of thhighSpdAcq_AllocateBuffer()
method. However, if you callddghSpdAxqg_StopAcquisition() before all requested spectra

have been collected, the number returmgthis method will be smaller.

Parameters

int highSpdAcq_GetNumberOfSpectraAcquired()

returns int the number of spectra successfully acquired.

highSpdAcq_GetSpectrum()

Call this method to obtain the actual spectra acquired inrdpgkd data mode. Thisethod should be
calledafter you have callethighSpdAcq_StartAcquisition() . Normally you will place calls to
this method inside a loop, once for each spectrum acquired.

Parameters

double[] highSpdAcq_GetSpectrum(spectrumNumber)

int spectrumNumber O-N, specifies which spectrum from the internal buffer area to return

returns double[] an array of pixel values constituting the spectrum. Returns null if no spectra
have been acquired yet, or if fewer spectra have been acquired than the spectrumNumber you
specified.

highSpdAcqg_GetTimeStamp()

This method returns a time stamp assodiatith the specified spectruim high-speed data acquisition
mode, many spectra are acquired and stored internally by means of a single call to the

highSpdAcqg_ StartAcquisition( ) method . OmniDriver generates a time stamp at the moment
each spectrum is acquired and storeloii@with the spectrum itself.hus, your application can

precisely identify the time at which each individual spectrum was acquired.

Parameters
HighResTime Stamp highSpdAcq_GetTimeStamp(spectrumNumber)

int spectrumNumber O-N, specifies which spectrum from the internal buffer area to return

returns aHighResTimeStamp object which specifies the time of acquisition for the
corresponding spectrum. Returns riuio spectra have been acquired yet, or if fewer spectra
have been aplired than thepectrumNumber you specified.
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highSpdAcq_IsSaturated()

Tells you whether the specified spectrum, acquired via-$pgled data acquisition mode, was saturated.

Parameters
boolean highSpdAcqg_IsSaturated(spectrumNumber)

int spectrumNumber 0-N, specifies the spectrum for which we want to know if it was saturated

returns boolean true if the spectrum was saturated, or if no spectra have been acquired yet, or if
fewer spectrdave been acquired than tgectrumNumber you specifiedReturns false if the
spectrum exists and was not saturated.

highSpdAcq_ StartAcquisition()

This method initiates collection of spectra in hgpgeed data acquisition mode. It will not return until
either the specified number of spectra have been acquired, or you call

highSpdAcqg_StopAcquisition() . You should first call the
highSpdAcq_AllocateBuffer() to specify the number of spectra you wish to acquire.
Parameters

void highSpdAcqg_StartAcquisitio n(spectrometerindex)

int spectrometerindex 0-N, specifies which attached spectrometer to access

highSpdAcq_StopAcquisition()

This method aborts the currently active hggreed acquisition process. When you call this method, it will
cause théighSpdAcq_S tartAcquisition() method to return as soon as the current spectrum

has been acquired, even if this results in fewer spectra being acquired than you originally specified when
you called thénighSpdAcq_AllocateBuffer() method.

This method must be called framdifferentthreadthan the thread from which the
highSpdAcq_StartAcquisition() method was calledecause
highSpdAcq_StartAcquisition() will block (i.e. not return to the caller) until all requested
spectra have been acquired.

It is normally not necessato call this methodCall this methodnly if you wish to interrupt the
acquisition process prematurely.

Parameters
void highSpdAcq_StopAcquisition()

No parameters or return values.
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setBoxcarWidth()

Calling Conventions

Java
wrapper.setBoxcarWidth(in t spectrometer, int
numberOfPixelsOnEitherSideOfCenter)

C
Wrapper_setBoxcarWidth()

C++
LabVIEW

VisualBasic

setCalibrationCoefficientsintoBuffer()

This method writes the specified coeffients into a buffer area used by OmniDriver to correct raw pixel
values when returning spectra to the user. This methodria@site the coefficients into the EEPROM
of the spectrometel.o protect against accidental destruction of the calibration coefficients in the
spectrometer, you must first call timsertKey( i Ma4t2 9 s R méthod before this method will do
anything.

Use this method (rather than the EEPROM flavor) when you want to test the effect of new calibration
coefficients, but do not want to write them into the spectrometer itself.

Refer to the description diie setCalibrationCoefficientsintoEEProm() metibetbwfor more details.

setCalibrationCoefficientsintoEEProm()

This method writes various calibration coefficients itite EEPROM of the spectromet#rinvalid

calibration coefficients are written intbea EEPROM, the spectrometer will no longer return valid data, so
be very carefuwith the use of this methodo protect against accidental destruction of the calibration
coefficients in the spectrometer, you must first callitisertKkey( A Mat 4 2 9)snietypod before

this method will do anything.

Recommended: If you want to test the effect of your new calibration settings before permanently burning
them into the spect rseiCalbtatomCoefficidbtEIRAB@A®I) use t he
method.This method causedl aubsequent calls tgetSpectrum()  to use your new settings, but does

not write them into the EEPROM of the spectrometer. This allows you to see the effect of your new
coefficients.
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Parameters
boolean setCalibrationCoefficeientsintoEEProm(spectrometer Index,

coefficients, applyWavelengthCoefficients, applyStrayLightConstant,
applyNonlinearityCoefficients)
int spectrometerindex 0-N, specifies which attached spectrometer to access

Coefficients coefficientsa data structure you must initialize with sags for any of the
calibration coefficients you wish to set in the spectrometer EEPROM area

boolean applyWavelengthCoefficientsnust betrue for wavelength coefficient settings to be
written into EEPROM, otherwise these values will be ignored

boolean apply&trayLightConstant must be trudor the stray light constant to be written into the
EEPROM

boolean applyNonlinearityCoefficientsmust be trudor the nonlinearity coefficients to be
written into EEPROM

See also:
setCalibrationCoefficientsintoBuffer()

Visual Basic
Dim coefficients As New OmniDriver.CCoCoefficients
Dim spectrometerindex As Integer

coefficients.CreateCoefficients()

coefficients.setWlintercept(177.7322 )

coefficients. setWIFirst(0.380633 )

coefficien ts.setWlSecond( - 0.00001346845 )

coefficients.setWIThird( - 2.9798580E - 009)

coefficients.setStrayLight(3.0) " slope is assumed to be 0

6alternativel y: coefficients.setStraylLightB(1. 1,
coefficients.setNICoef0(2.0) 6 bogus number snstiatmmronlg e mo

coefficients.setNICoefl(2.1)
coefficients.setNICoef2(2.3)
coefficients.setNICoef3(2.4)
coefficients.setNICoef4(2.5)
coefficients.setNICoef5(2.6)
coefficients.setNICoef6(2.7)
coefficients.setNICoef7(2.8 )
coefficients.setN [Order(7 )

wrapper.in  sertkey( "Mat429sky" ) 'enable setCalibrationCoefficients()
spectrometerindex = 0

" In the following call, the three boolean arguements are as follows:

' boolean applyWavelengthCoefficients, boolean applyStrayLightConstant,

6 and bool ean appl y Neficiénishear i tyC
wrapper.setCalibrationCoefficientsintoEEProm(spectrometerindex, coefficients,
True, True, True)
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setintegrationTime()

Units: microseconds.

Seewhy doesnd6t get Sp e &itshauld?n AppeadixiArfor meré informationt h i n

Calling Conventions

C interface

Dim wrapper_handle as int32

Dim spectrometer_index as int32

Dim integration_time as int32 é units are in microseco
Wrapper_setintegrationTimeTime(wrapper_handle, spectrometer_index,

integration_time)
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SPAM Library

Overview

Ocean Optics provides browdeaised javadocs documentation for the individual SPAM objects and

met hods. You can find \thea®FPAM py@doussbdinr ¢ hiteo
OmniDriver installation directoryDoubleclick on the fileindex.htmlin this directory. This will open

the SPAM documentation in your browser.

Perhaps the best source of information on how to use the SPAM library is provided by the sample
applicatons that are provided with the OmniDriverSPAM and SPAM software products.

All OmniDriver and SPAM samples are combirieth a single installer, named
Windows_OmniDriver_and_SPANMsample_PackYou can download the installer from
http://www.oceanoptics.com/Technical/softwaredownloads.asp. No password is required to install
the samples.

By default, all sampleareinstalled into directories beneath a common root directory:
C:\Ocean Opts\OmniDriverSamplePack.65 (1.65 is the version number, and it will change).

The following SPAM samples are provided for the Windows operatirtgrsys

Language | Name of Sample Location

C# vs2005 SPAM_Peaks samples\spam\win32\csharp\vs2005_SPAM_Peaks

VB vs2005 SPAMColorLAB | samples\spam\win32\visualbasic\vs2005_SPAMColorLAB
C++ ColorTemperature samples\spam\win32\cpp\vs2005_cpp_cpp_ColorTemperature
C++ SpectrumPeaks samples\spam\win32\cpp\vs2005_cpp_cpp_SpectrumPeaks
C++ ODLumens2 samples\spam\win32\cpp\vs2005_cpp_cpp_mfc_Odlumens2
C AdvancedColor samples\spam\win32\cpp\vs2005_cpp_c_AdvancedColor
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Notes

Although these samples are débed beneath a directory named wing@u may easily

change the Visual Studio settings to build them isbié4node.

All Windows samples were created usMggrosoft Visual Studio 2003However, if you
are using a newer version of Visual Studio, you can easily use the Visual Studio

conversion wizard to import these projects into your IDE.

Important Tips

1 Always use tk SpectralMath wrapperclass to create any SPAM objects you need. This is
necessary to avoid memy leaks in your applicatiohe sample applications show how to do

this.

1 Remember to explicitly call the Dispose() method if you are writing a .NET apgplicatalling

the Dispose() method on your SPAM objects when you no longer need those objects prevent

memory leaks.This is only necessary if you are using the .NET interfacedesacOmniDriver

and SPAM objec

1 If your app is multithreadedit is recommenedthat you create a separ&@pectralMath

instance for each thread.

C++ Sample
The followingis an example of what a C++ SPAM application should look like. Fhisa source code
fromtheC++sampl e named “ SpectrumPeaks’”.

#include "stdafx.h"

#in clude "Wrapper.h"
#include  "SpectralMath.h"
#include  "AdvancedPeakFinding.h"

int

{

_tmain( int argc, _TCHAR* argv[])

double baseline;

int indexOfPeak;

int  minimumIndicesBetweenPeaks;
int  numberOfSpectrometers;

int peakindex;

int  startingindex;

Doubl eArray yDoubleArray;
DoubleArray xDoubleArray;
Wrapper* pWrapper;

pWrapper = new Wrapper();

numberOfSpectrometers = pWrapper - >openAllSpectrometers();
printf(  "numberOfSpectrometers = %d \ n" ,;numberOfSpectrometers);
yDoubleArray = pWrapper - >getSpectrum(  0);

xDoubleArray = pWrapper - >getWavelengths(0);
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/I Now use the SPAM functions to identify the peaks

SpectralMath* pSpectralMath = new SpectralMath();

peakindex = 100;

AdvancedPeakFinding advancedPeakFinding;

advancedPeakFinding = pSpectralMath - >crea teAdvancedPeakFindingObject();
startinglndex = 0;
minimumIndicesBetweenPeaks = 100;
baseline = 100.0;

do
{
indexOfPeak = advancedPeakFinding.getNextPeakindex(yDoubleArray,
startingIndex, minimumIndicesBetweenPeaks , baseline);
if (indexOfPeak == 0)

break ;
printf(  "index of peak = %d \ n" ,indexOfPeak);
startinglndex = indexOfPeak;
} while (indexOfPeak > 0);

printf(  "peak X value %f \ n" ,spectrumPeak.getPeakXValue());
delete  pSpectralMath;

return 0;

CSharp Sample

The followingis an example of what a C# SPAM application should look like. This is the source code
from the CSharp sample named “vs2005_ SPAM_Peaks"”.

using System;

using System.Collections.Generic;
using System.Comp onentModel,
using System.Data;

using System.Drawing;

using System.Text;

using System.Windows.Forms;

/I Don't forget to add references to "NETOmniDriver" and "NETSpam"

namespace vs2005 SPAM_Peaks
{

public  partial class Forml : Form

{

int  numberOfSpectrometersFound;
int  spectrometerindex; /l indicates which spectrometer we are using
OmniDriver. CCoWrapper wrapper;
SPAM.CCoSpectralMath ~ spectralMath;
public  Forml1()
{
InitializeComponent();

/I Initialize the wrapper object

000-20000-400-12-201505 93



13: SPAM Library .-

wrapper = new OmniDriver. CCoWrapper ();
spectralMath = new SPAM.CCoSpectralMath ();

spectrometerindex = -1; /lsetitto an invalid value

}

private  void buttonD iscoverSpectrometers_Click( object sender,
EventArgs e)
{

numberOfSpectrometersFound = wrapper.openAllSpectrometers();
if  (numberOfSpectrometersFound < 1)
{
listBoxMessages.ltems.Add( "No spectrometers found" );
spectrometerindex = -1; //setitto an invalid value
return ;
}
spectrometerindex = 0; /I arbitrarily choose the first
/I spectrometer for this demo
list BoxMessages.ltems.Add(  "Selecting spectrometer: " +
wrapper.getName(spectrometerindex));

}

private  void buttonFindPeaks_Click( object sender, EventArgs e)
{

double baseline;

int  indexOfPeak;

int  minimumindicesBetweenPeaks;

int  numberOfPixels; / number of CCD elements/pixels provided by

/I the spectrometer
double [] spectrum;
int  startinglndex;

if  (spectrometerindex == -1)
return ; // no available spectrometer
numberOfPixels = wrapper.getNumberOfPixels(spectrometerindex);

/I Set some acquisition parameters and then acquire a spectrum
wrapper.setintegrationTime(spectrometerindex, 500000 ); /1.5 second
wrapper.setBoxcarWidth(spectrometerindex, 10);
wrapper.setCorrectForElectricalDark(spectrometerindex, 1);

spectrum =(  double [J)wrapper.getSpectrum(spectrometerindex);

/I Display the raw pixel v alues of this spectrum

/[for (int index = 0; index < numberOfPixels; ++index)

1K

/I listBoxMessages.ltems.Add("pixel[" + index + "] =" +
Il spectrum[index]);

I}

SPAM.CCoAdvancedPe akFinding  advancedPeakFinding;
advancedPeakFinding =
spectralMath.createAdvancedPeakFindingObject();

startinglndex = 0;
minimumIndicesBetweenPeaks = 100;
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baseline = 100.0;
do

indexOfPeak = advancedPeakFinding.getNextPeakindex(spectrum,
startinglndex, minimumindicesBetweenPeaks, baseline);
if  (indexOfPeak == 0)
break ;
listBoxMessages.ltems.Add( "index of peak ="+ indexOfPeak);
startinglndex = indexOfPeak;
} while (indexOfPeak > 0);

advancedPeakFinding.Dispose(); /Il this is necessary to avoid
/I memory leak
listBoxMessages.ltems.Add( "all done" );
}
private void  buttonExit_Click( object sender, EventArgs e)
{
this .Close();
}
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Appendix A
FAQSs

How fast can | acquire spectra?

The speed at which you can acquire spatg@ends othe following factors:

1 Minimum integration time

1 Communicatio speed of the USB connection. MostsR{Se USB 2.0, but some may still be
using USB 1.0, which is much slower.

1 Number of pixels of datéSBome detectors return as few as 256 pixels of data, attegrsetirn
up to 4096 pixelsEach pixel is transmitted aebyte integer. The greater the number of pixels,
the longer it takes to transmit the data.

1 Speed of your PC.
1 The number of spectrometers operating in parallel.

Consider each of these factors carefwllyen estimating the maximum rate at which you can acquire
spectra on your PC. Itis always best to perform actualveddl measurements.

The maximum possible spectral acquisitiate is achieved by use of the Higheed Data Acquisition
mode.This is aspecialized mode that imposes certain restrictions to boost. speder to thaHigh
Speed Data Acquisitionsectionfor more information about this capability.

Why doesndot get Spelcitt r un
should?

When you set the integration time for a spectrometer, and thegetgpectrum() , you might expect
that the duration of the call getSpectrum() ~ would matchthe integration time exactlyrhis is rarely
the case, and there @everakreasonsvhy.

1 When you first poweup the spectrometer by plugging it in to your PC, the spectrometer
immediately begins acquiring spectra using default settings for integration time and other
acquisition parameters. This is callddrmal modeAs long & the spetrometer remains in
Normal mode, and remains plugged in to your PC, it will continuously acquire spectra.

When your application callgetSpectrum() , the spectrometer may be just beginning to
acquire a new spectrum, or it may be nearly finished acquispgetrum, or it may be anywhere

in between these two extremes. As a consequgatepectrum()  may return almost
immediately, or it may not return until the full integration period has elgjisedt depends on

how far along the spectrometer happereldd in its acquisition process at the moment you called
getSpectrum()
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If your application callgetSpectrum()  repeatedlyin a tight loop) the duration of
subsequent calls getSpectrum()  will exactly match the integration tim&his is because
once Yu have callegetSpectrum() , you are effectively syncronizedth theoperation of
the spectrometelour first call togetSpectrum()  will return at the exact moment that the
spectrometer has cqueted a spectrum acquisitioviour second call tgetSpectr um()

occurs just as the spectrometer is begintiiregnext spectrum acquisitiofhus your second (and
all subsequent) call tgetSpectrum()  must wait for the full integration period to elapse
before the spectrometer has finished acquiring the next spectru

1 There is a second reason why the duration ofetSpectrum()  method may not match the
integration timesetting. Wienever you change one of the acquisition paramétatsaraffect
the spectrum dat@.g.,changing the integration tilneOmniDriverwill automatically take a
stability scanThis means OmniDriver will ignore the spectrum that was being acquired at the
moment when you callegetSpectrum() . This spectrum was acquired using previous settings
for the acquisition parameters, ahds is invdd. OmniDriver will return theollowing spectrum,
which is based on the new acquisition parameter settings.

If | change spectrometer models, do | need to
change my program?

No. As long as you stay within the Wrapper ARbur software does not need ®inodified when you
change to a different type of Ocean Optics spectrometer.

However, keep in mind that certain features (8-thermcelectic @ ol i ng” ) ableen onl vy
selected spectrometeRefer toOptional Featuredor a list of features and which spectrometers support
each of them.

Can my 3bit OmniDriver application run on 64
bit Windows 7?

As of release 2.11, all of our 3t OmniDriver installers may be run on eitherl@2or 64bit
Windows. Thisallows you to create a single-B& application that can run on both-BR and
64-bit Windows systems.

Prior to release 2.11 of OmniDriver it was necessary to use the following manual procedure
to install 32bit OmniDriver on 64bit Windows systems:

3 Procedure
1. Install 64bit OmniDriver.This is necessary to obtain the winusb driver.
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2. Uninstall 64bit OmniDriver. This will leave the winusb driver intact.
This step is optional, but it will help avoid confusion later on.

Install 32bit OmniDriver.
In the C\Program Files (x8&pcean Optic®©®mniDriverSPAMOOI_HOME directory:
a. Rename NatUSB.d, NatUSB_ezusb.dll

b. Rename NatUSB_winusb.dy NatUSB.dll

Build your app in 3zbit mode.
Run your application.

Can | use Visual Basic 6.0 (VB6) ént64
Windows 7?

Yes and no.
The VB6 IDE will only run on 3zit editions of Windows (XP, Vista, or W7).

If you install the 3zbit version of OmniDriver on 68it Windows 7, your VB6 app should run just fine
on 64bit Windows7Your VB6 app may use either our “C” inte
interface to OmniDriverBoth will work on 64bit Windows 7.

Seehttp://msdn.microsoft.com/en-us/vbasic/ms788708 for a very clear and comprehensive official
statement of Meégarding supdort for ¥B6mm>&| Visia,amd Windows 7.

What happens if the timeout period is shorter
than the integration time?

Some of the calls to getSpectrum() will timeout, and some will return valid spectra. The ratio of valid
spectra to timeouts witlepend on the ratio of your timeout period to the integration time. However, this
situation should not cause you to miss spectral acquisitions, unless the integration time is so short your
program cannot call getSpectrum() soon enough to capture thepeektum.

What happens in the following scenario?

1. Set spectrometer to one of the external trigger modes

2. Call getSpectrum()

3. Timeout occurs before the trigger occurs

4. Trigger event happens before you call getSpectrum() a second time
5. Call getSpectrum()
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Thesecond call to getSpectrum() will return immediately with the spectrum that was acquired when the
trigger event occurred.

If multiple trigger events happen after the first getSpectrum() has-tieaind before you call
getSpectrum() a second time, whemdo call getSprum() the second time,iilnmediately retura
with the spectrum from the FIRSTigger eventData from any additional trigger events during this
window will be lost.

If a timeout occurs before the spectrum can be acquired, the specateturned by getSpectrum() will
contain all zeroes.

By default, the ti meout p e r-Zerotimeousanddatet wishto tudffi nf i ni t
the timeout feature, you can do this by calling wrapper.setTimeout() with a valu® of her causes
get Spectrum() to wait “forever’”
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Upgrading Your Applicatitor
OmniDriver 1.6

Overview

This appendix provides instructions for upgradimg following applications for OmniDriver 1.6
C/C++ Applications Usinghe C++ Interface to OmniDriver

C# Applications

C++ Applications Using the COM Interface to OmniDriver

Visual Basic COM Applications

The Visual Basic 6.0 (VB6) IDanly runs on 3zit Windows platforms, and VB6 will only
generate 3bit executabled-dowever, you can still run the82bit executables on 6Mit
Windows 7 systems. To run your-B& VB6 application on a 6#it Windows 7 system, you
must install the 3bit version of OmniDriver on that Windows 7 systeBee Appendix A: FAQ
“Canmy 32bit OmniDriver application run on 64it Windows 78 for the correct procedure for
installing 32bit OmniDriver on 64bit Windows 7 systems.

1 VB6 ApplicationsUsing the COM Interface
1 VB6 Applicationddsi ng the ACO I nterface

=A =4 =4 -4 =

C/C++ Applications Usitige C++ Interface to
OmniDriver

3 Procedure

1. Define an environmentariable named JAVA_HOME which points to the location where you
installed the Java JDKcor example: GProgram Filedavajdk1.6.0_21You should see a
directory namedhclude directly beneath the JAVA_HOME directory.

2. You mustrestart your IDE after defing JAVA_HOME for this new environment variable to be
accessible.

3. You can then modify the properties of your Visual Studio project to use this environment variable
to specifythe location of required header fileBor example$(JAVA_HOME)\include

When you install OmniDriver 1.6, a new environment variable will be defined: OMNIDRIVER_HOME
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OMNIDRIVER_HOME will be set to the value Program File¥Dcean Optic®©mniDriver?AM (or
wherever you have installed the OmniDriver product).You can then mib@ifgroperties of your Visual
Studio project to use this environment variable to spel#yocaion of required header files. Example
$(OMNIDRIVER_HOME)include

To build your C++ application, yomustdefine following header file paths:

T $(OMNIDRIVER_HOME)\include
1 $JAVA_HOME)include
1 $(JAVA_HOME)includéwin32

You will also need the following library path:

1 $(OMNIDRIVER_HOME)OOI_HOME
You mustalsospecify the following linker "Additional Dependencies"

T OmniDriver32.lib
1 common32.lib
1 optional: Spam32.lib

Note for 64it platform

If you are building your application to run on &l platform,change all library references to their 64
bit form.

T OmniDriver64.lib
1 common64.lib
1 Spamé64.lib

Troubleshooting

Symptom: UnsatisfiedLinkError: NatUSB.dIl (can't findependent libraries)

Solution: Uninstall the old driver for your spectrometer(Bhen reinstall your spectrometer using the
new WinUSB driver.

C# Applications

If you attempt to rebuild your 1.5 aligation after installing 1.6, yomayget the error "The referenced
component 'OmniDriver' could not be fouhd. ©The type or namespace ‘ Omni Dr
f o u n.dJse"the following procedure to pevt these errors.

3 Procedure

To converttheOmniDriver 1.5 COM application to use the OmniDriver 1.6 .NET object/assembly
use the following procedure:

1. Expand the References node in the Solution Expforgrour project.
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2. Rightclick onOmniDriver ard chooséRemove

Right-click on Referencesand choosédd Reference

Click on theBrowsetab.

Navigate to the OOI_HOME directory.ighlight NETOmniDriver.dll , and clickOK .

You may need to do the same METSpam.dliif your application uses fictions from the
SPAM library.

7. If you attempt to rebuild your appation at this point, you will see errors like
"The type of namespace name 'CCoWrapperClass' does not exist in the namespace 'OmniDriver
(are you missing an assembly reference?)"
To lve this... replace "CCoWrapperClass" with "CCoWrapper".

o g k>~ w

8. Remove calls to the mpper.CreateWrapper() methdidis no longer necessary to call this
method.

Note

It is still necessary to call thereate ObjectName () methods for SPAM objects

which takeone or more arguments. For example, you should continue to call the method
CIELAB.CreateCIELAB(myCIEColorObject) because it takes an argument.

But you donotneed to calAdvancedColor.CreateAdvancedColor() because

it does not take an argument.

9. Whenyou rebuild your application, you may see one of the following error messages:
"Operator '="' cannot be applied to operands of type 'short'and lootI'’The best overl oc:
met hod match for SOME_METHOD() has some inval:
The solution is simply to replace the true/false symbolic values with 1 or O, respectively.

C++ Applications Using the COM Interface to
OmniDriver

You must add a reference to the new .NET assembly.

Click on menu itenProject|[ Re f er ences é
ExpandCommon Propertieand click onReferences

Click the Add Path button

Browse tothe OOI_HOME directoryand add th&lETOmniDriver.dll .

Hp w NP

Visual Basic COM Applications

This section contains the procedure doert isual Basic COM Applications to use the OmniDriver 1.6
.NET object/assembly
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If you attempt to rebuild your 1.5 aligation after installingOmniDriver 1.6, you maget the error
"Cannot | oad type | i br aor“yT hfeo rr erfeefoeeraesnecde © owlOmpnDr O rviewr

could not be found.Use the following procedure to prevent these errors.

3 Procedure
1. Remove the reference to the old OmniDriver COM object (if necessary)

a. In the Solution Explorer window, expand the References node. If the References
node is not visible, try rebuilding your application (it will report the abmemtionel
error). This will cause the References node to appear Baltion Explorer
window.

If the Referencenode doesotappear, it means the IDE cannot find the old
reference. In this case there is nothing that you need rermoy®oceed tot8p 2
below.

b. Click on the “Omni Driver” reference and
Click on the menu iterRroject | Add Reference
Click on theBrowsetab of theAdd Referencedialog box

Navigate to the OOI_HOME directory and highligtEE TOmniDriver.dll
(typically located in GProgram File®cean Optic®©mniDrivehNOOI_HOME). Click OK.

To declare an instance of the new OmniDriver .NET assembly:
Dim wrapper As New OmniDriver.CCoWrapper

Remove all calls to wrapper.CreateWrappeif(is method is no longer neededowever, you should
continue to call the “Create” methods for SPAM ob
parameters.

VB6 Applications

Caution: VB6 Limitation

The Visual Basic 6.0 (VB6) IDE only runs on 3it Windows platforms, and VB6
will only generate 32bit executablesHowever, you can still run theg 32bit
executables on 6bit Windows 7 systems. To run your 3zbit VB6 application on a
64-bit Windows 7 system, you must install the 3Dit version of OmniDriver on that
Windows 7 system.Se e Ap p e n d iCan mA32-bittoADrifer application
run on 64-bit Windows 7?6 orfthe correct procedure for installing 32bit
OmniDriver on 64-bit Windows 7 systems.
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VB6 Applicationgsing the COM Interface

If you try to make an EXE without changing the reference to the OmniDriver COM object, you will see

the following error message:

Microsoft Visual Basic

Compile erraor:

N

Zan't find project ar library

3

Help

This error message is associatdthwour declaration(s) of OmniDriver COM objects. ClioK and

then the References dialog box will appear:

References - Project1.vbp

Available References:

v Yizial Basic For Applications

| Yiziual Basic runtime objects and procedures

| Yisual Basic objecks and procedures

w OLE Aukornakion

fomniDriver 2,0 Type Library
185 Helper COM Component 1.0 Type Library
Ia5 RADIUS Protocal 1.0 Type Library

Acrobat Access 3.0 Type Library

AcroBrokerLib

AcrolEHelper 1.0 Type Library

AcrolEHelpershim 1.0 Type Library

Active DS Type Library

Active Setup Control Library

ArtiveMnvie ronteal bene likrary

£

Cmnilriver 2.0 Type Library
Location:

Language; Sktandard

Cikemphtrnpdy 00 HOMEVOmnilriver3z, dil

3 Procedure
To solve this problem:

1. Uncheck the reference to the obsolete OmniDriver type library.

2. SelectProject | References

3. Click theBrowsebutton

4. Navigate to OOI_HOME directory, highligfNETOmniDriver.tlb, and cliclOpen.

5. Scroll down in the list ofvailable references and ch&aniDriver .NET interface.
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6. If you are using SPAM functions, you will also need to add a refetertbe new NETSpam.tlb
type library followingSteps 15.

Change Dim wrapper as New OmniDriver.CCoWrapgpddim wrapper as new CCoWrapper

Change Dim wrapperExtensions as OmniDriver.CCoWrapperExtertsi@im wrapperExtensions as
CCoWrapperExtensions

Make similar changes to any other OmniDriver objects which you have declared in your application.

Remove all callso wrapper.CreateWrapper()his method is no longer needétbwever, you should
continue to call the “Create”" Ored daitoal™s rhetrh GPA Ma o de
parameters.

You may see the following error message:

Microsoft Visual Basic E]

"'_'. Compile errar:
[ ]

Argument not optional

Help

To solve this error, append “ _2" to the method na

Alternatively, you carsolve this error by adding tleblannelndexargument following the
spectrometerindex argument. Be sure to set the channellndex argument to zero since this was the
previous default setting that your application expects.

VB6 Applicationdsi ng t he o0CoO60 I ntertf

If you try to make an EXE without changing the reference to the OmniDriver COM object, you will see
the followingscreen:
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fvailable References: QK

References - Project1.vbp

| Yisual Basic For Applications ” Cancel
| Yisual Basic runtime objects and procedures
v| Yisual Basic objects and procedures
v OLE Automation
v MISSIMG: Omnilriver 2.0 Type Library
145 Helper COM Component 1.0 Type Library ﬂ
145 RADIUS Protocol 1.0 Type Library

Acrobat Access 3.0 Twpe Library Pricrity

#croBrokerLib Help
AcrolEHelper 1.0 Type Library ﬂ

AcrolEHelpershim 1.0 Type Library

Active Directary Types

Active Setup Contral Library
artiveMnvie conkral bene library

£ >

MATUPAP 1.0 Type Library
Locakion:  CHWINDOW SYsystem3z2ihnetcfg.dihz

Language: Standard

3 Procedure

To lve this problem:

1. UncheckMISSING: OmniDriver 2.0 Type Librargnd clickOK.

SelectProject |References

Click theBrowsebutton

Navigate to OOI_HOME directory, highlight NETOmniDriver.tlb, and click OK

If you are using SPAM functions, yawill also need to add a referertoehe NETSpam.tlb type
library.

a M w D

Change Dim wrapper as New OmniDriver.CCoWrapgpddim wrapper as hew CCoWrapper

Change Dim wrapperExtensions as OmniDriver.CCoWrapperExtertsi@im wrapperExtensions as
CCoWrapperExnsions

Make similar changes to any other OmniDriver objects which you have declared in your application.

Remove all callso wrapper.CreateWrapper()hit method is no longer needed.
However, you should continue taeatocalwheimhé heGre diCe’e
methods accept one or more parameters.
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Appendix C

Programming the ARCoptix
Spectrometer

Overview

This appendix provides information for programming ARCoptix ANIR Series of Fourier Tansform
Spectrometer&~TS).

Example

Before you can use your ARCoptix spectrometer; must download and inst&pectraSuitdub.msi
installer. This is the SpectraSuite Hub Contradipplication. Install this software on the PC to which you
intend to canect your ARCoptix unit.

3 Procedure

1. Download the installer from the Ocean Optics Software Downloads page:
http://www.oceanoptics.com/technical/softwaredownloads.asphe SpectraSuite Hub
Controller installer is located under Operating Software.

Plug yourARCoptix spectrometer into your PC.

3. After installing the SpectraSuite Hub Controller, invoke it by dowhiking on the
desktop icon labele8pectraSuiteHub Controller.

NOTE

If you are running on Windows 7 or later, you must rglitk on the desktojcon and
chooseRun as administrator.

t

4. Click theCheck Statusb ut t o n . I'f it reports “The Spec
t he

but it i s NOT c ur StarhServigebutton.nThen maké g note of the k
IP address and port number. Thesgrasses will be needed by your application when it
calls the ArcoptixTransport.connectToHub() method.

A C++ sample named vs2005_cpp_cpp_ArcoptixDemo is provided in the Sample Pack to
illustrate how to control the Arcoptix spectrometer from your OmniDsbasged application.
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2an
ptics

A
©
00

address

int numberOfDiscoveredSpectrometers;
String serialNumber;
boolean success;

ArcoptixTransport anir;
anir = new ArcoptixTransport();

success = anir.connectToHub("10.120.19.134",7654); /I replace the IP
if (success == false)
{
System.out.printin("ERROR: unable to connect to the ARCOhub");
return;
}

System.out.println("We successfully connected to the ARCOhub");
ani r.nop();

numberOfDiscoveredSpectrometers =

anir.getNumberOfDiscoveredSpectrometers();

if (numberOfDiscoveredSpectrometers == 0)

{

System.out.printin("No spectrometers were discovered, exiting.");
anir.discon nect();

}

System.out.printin("number of discovered spectrometers =" +

numberOfDiscoveredSpectrometers);

serialNumber = anir.getSerialNumber(0); /I arbitrarily claim the
first spectrometer in the list

success = anir.claimS pectrometer(serialNumber);

if (success == false)

{

System.out.printin("claimSpectrometer() failed");
anir.disconnect();
return;

}

System.out.printin("claimSpectrometer() was successful");

anir.setGain(0); // O=low, 1=medium, 2=high, 3=extreme
System.out.printin("gain initially set to " + anir.getGain());
anir.setGain(3); // 0O=low, 1=medium, 2=high, 3=extreme
System.out.printin("gain now set to " + anir.getGa in());

double[] spectrumPixelArray;
spectrumPixelArray = anir.getSpectrum();
if (spectrumPixelArray == null)

System.out.printin("ERROR: returned spectrum array is null");
}else {
System.ou t.printin("number of pixels =" +

spectrumPixelArray.length);

System.out.printin("saturation = " + anir.getSaturationRatio());
for (int index=0; index<10; ++index)

{

110
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System.out.printin("pixel[" + index + ="+
spectrumPixelArray[index]);
}
System.out.printin("Hit <cr> to exit");
try {

System.in.read();
} catch (IOException ex) {
/lignored
}
System.out.printin("Now ex iting");

anir.disconnect();
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Appendix D

Controlling Memory Size

Overview

This appendix provides information foontrolling the memory size o&va and your application.

Desciption

By default, the Java JVM will use up to 80mb of RAM/memory. If your application requires more RAM,

you can increase (or decrease) this setting by creating a file pameaption.memorysizein the

OOI_HOME directory. The contents of this file shbble a text string like the following:Xmx250m

The “250m” instructs the JVM to use up to 250 meg
lower values, depending on the needs of your application and the amount of available RAM. Be careful
whenyou do this, as an invalid option string will prevent your application from running.
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Appendix E

Improving OmniDriver
Performance on Windows

Overview

This appendix contains suggestions for improvingoggormance of OmniDriver on Windows systems.

Suggestions

Windows is not a reaime operating system and cannot guarantee a level of responsivBaesisere
are a few things you can do to improve the performance of your application.

1 You can increasée priority of the thread in which getSpectrum() is calledwever, this only
affects the priority of that thread WITHIN your application, and not relative to OTHER
applications running on Window®ften the problem is that soroéherapplication (or Winlows
service) is performing activity which interferes with the speed of your application.

Try setting the priority of your OmniDriver application to "RealTimgd. do this:
5. Type control+alt+delete to bring up the Windows Task Manager.
6. Select theProcesestab.
7. Rightclick on your OmniDriver application and chod3et Priority | RealTime.

1 Determine what applications and services are running on your PC and shut down all unnecessary
applications.If you have a backup utility such as Carbonite, you shpalse itCheck your
antivirus application to see if it is configured in some way that might result in bursts of disk 1/O.

1 If bursts of disk I/O are interfering with your application, there is a good chance this disk I/O is
due to "page faults"Page &ults occur when Windows does not have enough RAM/memory to
run all of the applications that are currently actifeo Wi ndows “borrows” some
"simulate” additional RAM.If this causes your OmniDriver application a problem, then the
solutionis to either shut down as many applications as possible, or to install additional RAM.

1 Try running your application on another PC that has nothing else installed.
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Appendix F

Using the Timeout Feature

Overview

The Timeout featurallowsyouto set a timeout period on calls to getSpectruft{ls is especially useful
whenusing external trigger moddsormerly, when a spectrometer was set to an external trigger mode, it
was impossible tescape fronthat mode until andual triggersignal occurredUsing the new imeout
feature, you can regain control of the spectrometer even if a trigger signal neverbouawgst the

duration of theitneout periodAfter getSpectrum() has waited for the full timeout period, it will return to
thecaller even if no trigger has occurred.

Installation

Follow the normal procedure for installing OmniDriver on your system. Then perform the steps in the
following sectiononly if you are developing on a 3dit Windows system

IMPORTANT: ConvertiogheWinUSB bver
(32bit systems only)

After installing OmiDriver, some additional installation steps are necessary if you are using any2f the
bit Windows platforms (XP, Vista, or Windows 7).

These steps are necessary because the new timeout feanlyesispported by the WinUSB driver, not
by the ezush.sys driver. By default-3i2 Windows platforms use the older ezusb.sys driver.

3 Procedure
1. In C:\Program File¥Dcean Optic©mniDriverSPAMOOI_HOME,

a. Delete NatUSB.dlI
b. Copy or rename bNadaktUSB_8&&_ wit NasUSB. dl |~

2. If you are using SpectraSuite on the sam#32t PC, you must manually re
NatUSB.dll file with the NatUSB_32_winusb.dll mentioned in Step 1. Otherwise, SpectraSuite
will no longer recognize any of your spemtieters. This step @nly necessary on 3Rit
Windows systemslo do this:

a. cd C\Program File®©cean Optic©mniDriverSPAMOOI_HOME
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b. Copy NatUSB_32_ winusb.dll to
C:\Program File®Ocean OpticSpectraSuitspectrasuitdib, renaming it to NatUSBIO
c. Switch your spectrometer over to the WinUSB driver (follow the detailed steps below)

Manually Switehg Your Spectrometer Over to
the WIinUSB Driver

You must perform the following procedure if you are developing&hit Windows platforms (XP,

Vista, and Windows 7) because the new timeout feature is only supported by the WinUSBhdtifagr

the ezusb.sys driveBy default, 32bit Windows platforms use the older ezusb.sys driver, which does not
support the new timeout feature.

Notes

This solutiononly applies to Windows (3Bit and 64bit architectures), not Linux or
MacOSX.

This solution only works with the WinUSB driver, not with the ezusb dri®ece you

have installed WinUSB, your Windows system cannot revert back to ezushlf you

are on a 3it system, and you are using SpectraSuite as well as OmniDriver, you will

need to manually copy Omni Driver’s NatUSB. dl |
Otherwise, SpectraSuite will no longer be able to detect any spectrometers. The
installationinstructions explain how to perform this step.

This solution only works for USB devices. It does not apply to netatidched
spectrometers such as the Jaz.

The USBProgrammer utility does tnwork with the WinUSB driverYou cannotuse this
utility on sygems using WinUSB. USBProgrammer only works on systems using the
older ezusb driver.

The steps shown lmev are for Windows XP 3Dit. The exact procedure will be slightly different for
Windows Vista 32bit and Windows 7 3bit systems
3 Procedure

1. Open he Device Manager windoly selectingControl Panel | System | Hardware tab |
Device Manager button

2. Rightclick on your spectrometer and choddedate Driver.... The Hardware Update Wizard
appears.
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£ Device Manager

File  Action  ‘iew Help

S 2E A& =28

| SRES-WINSP3ZTEST
ﬁ' Batteries

_{ Cornpuker
g Dick drives

é Display adapters
iy DVDICD-ROM drives
=) Floppy disk controllers
g Floppy disk drives
8 Human Interface Devices
=) IDE ATASATAPI conkrollers

Zp Kevboards

_', Mice and ather painking devices
B8 Metwork adapters
B8 Ocean Optics Devices

1 Ocean Optics HRE000+

5 Ports (COM & LPT)
ﬂ Processors
@% 551 and RAID controllers
@, sound, video and game controllers

Syskem devices
Universal Serial Bus controllers

e O O O v 8 O oy O g A

][] [ [ [ [

3. On the first screen of the Hardware Update WizaelecNo, not this timeand clickNext.

Hardware Lipdate Wizard

Welcome to the Hardware Update
Wizard

Windows will zearch for current and updated software by
looking o pour computer, on the hardware ingtallation CO, or on
the Windows Update \Web site with your permission).

Read our privacy policy

Can wWindows connect to Windows Update to search for
zoftware?

{3 %es, thiz ime only

()%'es, now and every time | connect a device

Click MNesxt to continue.

et > ]’ Cancel
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4. On the next hardware Update Wizard screen, chimssall from a list of specific location
(Advanced)and clickNext.

Hardware Lpdate Wizard

Thiz wizard helps you inztall software far:

Oicean Optice HR 2000+

{ .'\Jl If your hardware came with an installation CD

o

“Z2 or Hoppy disk. insert it now.

What do you want the wizard to do?

() Install the zoftware automatically [Fecommended)

(®install fram a list or specific locabon [Advanced}

Click, Mest to continue.

[ < Back ” Mewst » ][ Cancel ]

5. Choosdnclude this location in the searchand iowse to
C:\Program File®Dcean OptisOmniDriverSPAMwinusb_driver Then clickNext.

Hardware Update Wizard

Please choose your search and installation options.

(®)i5 earch for the best driver in theze locations.;

IJze the check boxes below to limit or expand the default search, which includes local
pathz and removable media. The best driver found will be installed.

[] 5earch removable media [floppy, CO-ROM...)

Include thiz lozation in the zeanch:
C:4%Program Filegh0cean OpticghOmniDrivers Pabd i v

() Don't zearch. | will chooze the driver to install

Choose thiz option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

< Back ” Memst = ]l Cancel

The software installation procelssgins
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Programming the Timeout Feature

To set the timeout, call wrapper.setTimeout(int timeoutMilliseconds).

To determine if a timeout has occurred, you must call wragpeneout(int spectrometerindex, int
channelindex) after the wrapper.getSpectrum() method returns control to your application. If a timeout
has occurred, the returned spectrum will be set to all zeroes, and isTimeout() will return TRUE.

Caution

If your timeout setting is shorter than the integration time, your call to
getSpectrum() may timeout.

Example of Typical Usage of the Timeout Feature

When calling getSpectrum(), if a timeout occurs before your external trigger event occurs, you can simply
call geSpectrum() again and continue to wait for the trigger event. Typical logic is shown below:

wrapper.setintegrationTime()
wrapper.setExternalTriggerMode() // choose some external hardware
trigger mode
wrapper.setTimeout()
while (keepWaitingForTrigger() == tr ue) // you implement the
keepWaitingForTrigger() method
{

wrapper.getSpectrum()

if (wrapper.isTimeout() == true)

continue; // timeout occurred, go to top of loop and try

again
/'l Dondét forget to check for a valid spectr
If (wrapper.getWrappe rExtensions().isSpectrumValid() ==
false)
{
/I Your error handler
é
}
/I Process valid spectrum
é
}
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Notes

The timeout setting applies to all channels of the spectrometer. It is not possible to set
different timeout values for each channel.

If your application uses muithreading, you must be careful to restrict all references to a
given spectrometer to a single thread. You cannot acquire spectra from the same
spectrometer from multiple threads. This restriction has aWwagn the case for
OmniDriver. This means that all channels of mudtiannel spectrometers must be
referenced from ainglethread. See Chapter 8Jsing OmniDriver with Multithreaded
Applicationsfor more details.

When svitching your spetrometer trigger mode fromd¥mal mode to one of the

external trigger modes, you may need to cal
spectrum acquisition that occurred immeelia prior to switching modes. This can

happen because inokmal mode, the ggtrometer is continuously acquiring spectra, so

when you switch modes, the spectrometer will probably be in ithel@nof acquiring a

spectrumThis spectrum will be returned by the next call you make to getSpectrum(), but

this spectrum was not acquireslaresult of an actual external trigger signal.

Timeout Feature Troubleshooting Notes

Problem Possible Cause(s) Suggested Solution(s)
Your application cannot detect any A failure to copy See IMPORTANT:
spectrometers. NatUSB_32_ winusb.dll to NatUSB.dIl | Converting to the
in the OOlI_HOME directory. WinUSB Driver (32-bit
systems only).

UnsatisfiedLi nkEr|IfusingaWindows 32-bit system, you | See Manually Switching
NatUSBSetTimeout() need to manually switch your Your Spectrometer Over
computer to the newer WinUSB driver. | to the WinUSB Driver.
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Appendix G

Customized Branding of
OmniDriver

Overview

OmniDriver versions 2.28nd later now allow you to ouwéde the company name and product name
displayed during the installation process. Additionally, the folder where OmniDriver is installed will
reflect the company and product name yolcEpe

The followingis an example otie commandine syntax to supply your own company and product name
(all on one line):

OmniDriver2.20win64-redistributablenstaller.exe--c o mpany hname “ ACME Company’”
~-product _name “RoadRunner Exterminator Kit?

Pay special attentionthere are TWO dashes preceeding each of the new conrlmanmhrameters.

Caution

The company name and product name you specify may NOT contain embedded
spaces.

It is not necessary fgyou to supply the new commatide parameters iyou want to leave company and
product name set to their default values of “ Ocea
you may specify only one or the other of these two parameters.

Notes

All OmniDriver and SPAM installers have been digifadigned. Consequentlthe end
user will be presented with a pop security window indicating the installer has been
signed by Ocean Optics.

Only the redistributablstallers have be&emaodified to allow you to oveide company
and product name. Thewkelopmentnstallers do not offer this flexibility.

DLL files belonging to OmniDriver will still have nameschas Omni Dri ver 64. dl | " o
“NETOmni Driver . dl |
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