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Introduction

This comprehensive 4 day introductory course is targeted at an audience with little or no experience of VEE programming.  However, due to the in depth treatment of many key subject areas it may be of interest to other VEE users who wish to consolidate their understanding of VEE programming.  The course starts by covering the fundamental issues associated with VEE before examining instrument control techniques.  The use of user objects and user functions is then discussed, thereby allowing users to develop large programs in a structured and efficient manner.  The course then goes on to show how user interfaces can be rapidly created, protecting the developer’s code from end user modification.  Basic data storage and retrieval techniques are presented, prior to showing how data may be stored in a structured means with the use of records and datasets, allowing database-type retrieval.  VEE has an in-built powerful test executive object known as the sequencer and an entire session is devoted to its operation and use.  Finally, the course overviews advanced VEE topics including Active X and MATLAB.  Case studies will be used to show how data acquired in a VEE program can be sent to MS Excel or MS Word for further processing or formatting, under full control from VEE.  It will also be shown how the use of ActiveX controls can enhance user interfaces. 

The course makes great use of lab sessions in which the delegates undertake exercises to reinforce the lecture material.  Many of the labs make use of a DMM and a function generator, which will be controlled over the GPIB.  This course is also applicable to users of HP VEE.

Course Objectives

· Learn the VEE objects

· Learn data flow programming

· Learn which objects to use in specific situations

· Learn how to put objects together quickly and effectively to address your testing needs

Course Outline

1. Introduction (Day 1)

This session introduces Agilent VEE, a graphical programming environment, that is optimised for rapid development of data acquisition and processing test routines.

· Description of Agilent VEE

· Comparison with conventional text based programming languages

· Benefits of Agilent VEE

· Course objectives and syllabus

2. HP VEE Fundamentals (Day 1)

This session shows users how to use the Agilent VEE development environment and covers the fundamental operation of VEE programs.  Some of the development tools are introduced.

· Introduction to the VEE development environment

· Introduction to VEE objects

· Object views, control and object menus

· Object pins and terminals

· Rules for object operation

· Introduction to VEE terminology

· Program operation: execution flows, propagation

· Development tools: line probe, line tips, terminal tips

· LAB: Illustration of execution flows, data flows

3. Displaying, Processing, Analyzing Data (Day 1)

This session introduces a large number of the VEE objects that are used for both flow control (loops) and data processing.  Once the delegate has completed this session, they should be capable of reading a VEE program and developing simple routines.

· Review of VEE data types (integers, real numbers, complex numbers, strings, special data types)

· Review of data shapes (arrays)

· Looping objects and their operation/use

· Operator control objects

· Branching objects

· Miscellaneous flow objects

· Data shape manipulation: collector, allocate array and concatenator objects

· Display objects

· Data processing objects: mathematical objects, including array manipulation, string processing objects, XY markers

· Transaction based objects

· Alternative to branching objects: The triadic operator

· Introduction to variables

· LAB: Create an interactive program to provide simple testing of numbers, create an interactive program to perform simple string processing, create a data flow driven program

4.
Controlling Instruments (Day 2)

This session presents the different methods available within VEE to control instruments.  By the end of this session, the delegate should understand each method and be able to identify the method most appropriate in a given application.

· Review of the GPIB

· Overview of the 4 methods of instrument control via Agilent VEE

· Configuration of instruments via the VEE Instrument Manager

· Instrument IO control method 1: Panel driver

· Instrument IO control method 2: Component driver

· Instrument IO control method 3: Direct IO object

· Instrument IO control method 4: VXI plug&play driver

· Comparison of the IO control methods

· VEE IO configuration and programmatic control

Controlling Instruments (continued)

· Review of interfaces supported by VEE 5.0

· Bus I/O monitor tool

· Interface operations and events

· Enhanced IO debugging

· LAB: Instrument control via Panel Drivers, Instrument Control via Direct I/O and Multidevice Direct I/O, Instrument Control via VXI plug&play drivers

5.
User Objects and User Functions (Day 2)

User objects and user functions are similar to sub-routines or function prototypes and as such are vital to programming in a structured manner.  In addition, user functions can be re-used in different programs, thus reducing development effort.  This session shows how to create user objects and user functions and how they function.

· Uses of user objects and user functions

· Creation of user objects

· Behaviour of user objects (editing, propagation rules, termination)

· Creation of user functions

· Calling user functions

· Using user functions from other VEE programs and importing user function libraries

· Debugging tools and techniques

· Error handling

· Development tools: ‘find’, profiler and stack

· LAB: Creating user objects and user functions to produce a program to compare test results with test limits (mask testing).

6. Operator Interfaces (Day 3)

Often the program developer is not the end user.  This session shows how to create user interfaces within VEE and how to protect the program from modification by the end user.

· Development and operator views

· Creating panel views

· Panel views for user objects and user functions

· Creating an operator interface

· LAB: Creating Operator Panels and Pop-Ups

7.
Storing and Retrieving Data (Day 3)

This session shows how data can be stored and retrieved from a non-volatile medium such as the PC hard disk.

· Using variables

· Writing/reading data to/from file: the To/From File objects

· Read/write pointers

· LAB: Moving data to and from files, Storing and retrieving calibration data

8.
Records and Datasets (Day 3)
Records and datasets are methods by which data may be arranged so that it can be managed efficiently.  In particular, the concept of datasets leads on to the idea of storing test data such that it can be accessed as a database.  This session shows how data can be managed and manipulated using these objects. 

· Overview of records and datasets

· Benefits of using records and datasets

· Creating and accessing records

· Creating and searching datasets

· Manipulating records

· LAB: Storing test results in records and datasets, Retrieving test results from records and datasets

9.
The Sequencer (Day 4)

The Sequencer object is an in-built test executive, which controls the test execution sequence in a program.  It also provides a powerful logging capability to store the results of the tests performed.  This session examines the operation of the sequencer and shows how it can be used in a program.

· Introduction to test executives and the sequencer

· Benefits of using the sequencer

· Operation of the sequencer object

· Data logging from the sequencer

· Accessing logged data from the sequencer: 3 dimensional records

· LAB: Logging and retrieving sequencer data

10.
Advanced Topics Preview (Day 4)

This session provides a brief introduction to ActiveX automation and control from within VEE, the callable VEE server, web monitoring and the MATLAB Script engine.

· Agilent VEE and ActiveX

· ActiveX Automation examples: MS Excel, MS Word

· ActiveX Control example: Calendar

· Callable VEE

· Web monitoring: enabling, browser commands

· MATLAB Script

· LAB: ActiveX Automation: sending test data to Excel, processing and return results to VEE
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