	NORTHEAST REGION

TRAINING OPPORTUNITY

	COURSE TITLE
	LabWindows CVI BASICS I & II  (Using LabVIEW Professional Development System Version 7)

	VENDOR
	National Instruments, 11500 N. MoPac Expressway, Austin, TX 78759

	DATES/LOCATION
	24-28 April 06 @ Aberdeen Proving Ground, Edgewood, MD   (12 Spaces)                  

	LENGTH
	5 Days (40 Hours)

	START/END TIMES
	0800-1630

	COST
	$1600 (Payable by IMPAC Government Charge Card)

	REGISTRATION DEADLINE
	7 March 06  Call the Course Manager to verify receipt of your DD1556. Enrollment limited to 12 students per session. Spaces filled on first come basis. 

	COURSE MANAGER
	Jacklyn Laroche (DSN 458-1202 or Commercial  410-306-1202; Jacklyn.Laroche@us.army.mil )

	COURSE DESCRIPTION

	This hands-on course prepares you to create your own applications using LabWindows/CVI.  After completing this course, you will have mastered the LabWindows/CVI programming environment, and will be able to create basic solutions using many of the built-in features of LabWindows/CVI.  By the end of the course, you will know how to develop applications using the LabWindows/CVI programming environment.  The hands-on format of the course enables you to apply skills learned in the course to your application.
Course Outline: 

DAY 1
Introduction to LabWindows/CVI.  This lesson introduces LabWindows/CVI.  You will learn how to navigate within the integrated environment to develop, compile, and debug C code.  Topics include:
· LabWindows/CVI features

· Advantages to writing code inside the LabWindows/CVI environment

· Creating Function Panels, help for Function Panels, and Function Panel variables

· Using Interactive Execution to quickly run a Function Panel

· Building and linking your projects all within the integrated environment

· Techniques to debug your application

Graphical User Interface.  This lesson describes how to design and build a graphical user interface.  You will be introduced to the components of a user interface and how the user interface can be used to control your code with event-driven programming.  You will learn how each it is to use LabWindows/CVI to create “skeleton code” that can be modified for your own application.  Topics include:

· Using the User Interface Editor to develop professional user interfaces

· Developing “skeleton-code” based on the user interface you designed with a push of a button

· Callback functions to process user interface data

· Efficient applications that use and process events

· Building applications that plot data on charts and graphs

· Developing customized controls

DAY 2

Instrument Drivers.  This lesson describes the use of instrument drivers.  You will learn how to create function panels for your own functions that can be accessed similarly like a shipping LabWindows/CVI function.  You also learn how to document your function panels and create help for your instrument driver.  Topics include:

· Using an instrument driver

· Developing applications that can call functions from other modules

· Creating specific function panels for your custom functions to take advantage of the capabilities of LabWindows/CVI

Formatting and Scanning.  This lesson describes the functions that allow you to easily convert between numeric data and character array strings.  You will also learn how you can use the formatting functions in LabWindows/CVI to arrange data in arrays, create and modify character strings, and discard unwanted data.  Topics include:
· Formatting and scanning differences between LabWindows/CVI and ANSI C

· Converting data within the language

· Developing applications that need to manipulate strings

DAY 3

Distributing LabWindows/CVI Applications.  This lesson describes how to take an application in LabWindows/CVI and distribute the application.  Topics include:

· Developing stand-alone applications that can be released without the development environment

· Running stand-alone applications and the implications of a stand-alone executable

Data Acquisition.  This lesson describes how LabWindows/CVI and the NI-DAQmx driver can be used to performance data acquisition using a National Instruments E-Series data acquisition device.  You will learn how to use LabWindows/CVI to take advantage of the primary functions on an E-Series data acquisition device.  Topics include:

· Data acquisition overview

· Overview of data acquisition within the LabWindows/CVI environment

· Configuring your data acquisition system

· NI0DAQmx architecture and how tasks and channels are used to perform data acquisition

· Functions need to program a data acquisition system

· Performing single point, multiple point, and continuous analog input acquisition

· Performing digital input and output to monitor switches or control relays

· Counters and how they can be used to perform edge counting

· Using the DAQ Assistant to perform data acquisition in 90 seconds without writing any code

Instrument Control.  This lesson teaches you how to use LabWindows/CVI to perform instrument control using GPIB and serial communication.  You will learn powerful programming techniques that can be used to control the latest instruments.  Topics include:
· Instrument control overview

· Overview of GPIB communication

· GPIB hardware specifications

· Developing an understanding how to configure a GPIB board and GPIB instruments

· Virtual Instruments Software Architecture (VISA) as a high-level, easy-to-use programming method for communicating with instruments

· Using VISA to program  a GPIB instrument

· Using the Instrument I/O Assistant to communicate with an instrument in 90 seconds without writing any code.

· Using a pre-built instrument driver to communicate with an instrument

· Serial communication overview

· Using serial communication to communicate to instruments through RS-232

Day 4

Review of Basics I Concepts.  Topics include:
· Operation of Callback Function Model in LabWindows/CVI 

· How LabWindows/CVI performs messaging

· Structure of instrument drivers and using them

User Interface Programming.  This lesson describes how to use the advanced graphical user interface features that are in LabWindows/CVI.  You will be introduced to the user interface features and use the features in hands –on exercises.  You will learn how easy it is to use LabWindows/CVI to create very complex, professional looking user interfaces.  Topics include:

· Customizing menus with the menu editor

· Controlling complex menus using the programming model

· Building complex user interfaces that use toolbars

· Using canvases to present complex information

· Applications that use tables and tab controls

· Displaying complex multi-dimensional data in an intensity graph

· Using a tree control to display hierarchical data

Day 5

Interapplication Communication and ActiveX Automation.  This lesson describes how to use LabWindows/CVI to control other Windows applications using ActiveX, and how to communicate through DataSocket.  You also learn how to us TCP/IP to perform inter-allocation communication.  Topics Include:

· ActiveX technologies

· Using LabWindows/CVI as an automation client to control external applications

· Creating ActiveX servers all within the LabWindows/CVI environment

· Building applications that can present data over the network with DataSocket

· Using TCP/IP for complex Internet communication

Code Modularity and Compatibility.  This lesson describes techniques to create and use Dynamic Link Libraries (DLLs).  Topics include:
· Developing code that is modular and reusable

· Compiling your modules as a DLL so other applications can take advantage of your development

· How to easily debug your DLLs

· Tips and techniques for linking in a LabWindows/CVI DLLs with other compilers

Additional Topics.  This lesson teaches advanced programming techniques in LabWindows/CVI.  You will learn how to create a multithreaded application, and use thread safe queues to safely pass data between threads. You will also learn about powerful debugging features to further decrease your development time and costs.  Topics include:

· Building efficient multithreaded applications

· How LabWindows/CVI uses threads

· Using Thread Safe Queues to Safely transport information between threads

· How to protect critical sections in your threads

· Advanced development features in LabWindows/CVI to display memory and browse your source code

· Interaction of LabWindows/CVI with other National Instruments products

For more details access www.ni.com/training  ; technical questions should be directed to Mr. Geoff Smith, Customer Education Specialist @ National Instruments at 800-433-3488.                                             Suggested Next Courses:  Data Acquisition & Signal Conditioning & LabVIEW Instrument Control; LabVIEW Real-Time Application Development & Modular Instruments; & TestStand I & II)

	WHO SHOULD ATTEND/PREREQUISITES

	Target Audience:  LabVIEW and NI Developer Suite users who need to increase performance, scalability, or reuse and reduce application maintenance costs.                                                   Prerequisites:  LabVIEW Basics I and II or equivalent experience.

	METHOD OF INSTRUCTION

	Lecture with hands-on activities at computer terminal.

	HOW TO NOMINATE

	FAX Page 1 (front only), DD Form 1556  to CHRNER (410-306-0163 or DSN 458-0163) before 14 DEC 2004 to register.  Spaces will be filled on a first come basis; 12 students per course. Reservations for spaces cannot be confirmed unless an approved DD 1556 has been received via FAX that has a Standard Document Number (Block B) and shows IMPAC Credit Card information in Block 37.)  Include the  Nominee's Training Coordinator's Email Addresses in Block 18 to receive your confirmation/cancellation notice, course details, reporting instructions and/or directions. Notify the Course Manager if special needs are required to accommodate an attendee (wheelchair access, interpreter, etc). Do not attend unless you have received confirmation from the Course Manager.  

	 CANCELLATION POLICY

	The training contract with National Instruments will be awarded not later than 20 DEC 2004. You will be confirmed for attendance, and charges to your IMPAC Government Credit Card will be processed immediately by National Instruments. To cancel enrollment, please notify the Course Manager and send a substitute in your "paid" training space. 

	BILLING INSTRUCTIONS

	Payment for this class must be made in advance with the IMPAC Credit Card (Cardholder's Name and Phone & FAX Numbers must be provided in Block 37 of DD 1556).   


