SOFT INSTRUMENTATION

Abstract - A number of software packages are now available to aid in the generation of data acquisition and control applications. Just as spreadsheets are tools which help in the manipulation and presentation of data, so the software reviewed here are tools for generating applications. While the details of how the packages work vary from one to another, they do have two common features. Firstly they have some graphical editor which allows one to generate panels (screens), which the user will interact with as the application is progressing, and secondly they have some application editor for specifying - what processing is to take place in an application and when it is to do so.

1. Introduction

Starting with classification of instruments we have two based on their behavior

1. Hard instrumentation

2. Soft instrumentation

Hard instruments are those we can touch and other type of instruments are those which we can neither touch nor feel their existence. All devices with the above characteristics are classified as soft instruments. We all know the basic functionality of any instrument is data acquisition and control. Under soft instruments these all can be made possible with tools often called as software packages, ex:- LAB VIEW and VISUAL BASIC etc. Now let us look deep into the design, control, debugging and interface parts which are related. As we know tools (soft ware packages) must contain an graphical editor which creates panels to interact with user and an application editor to inter relate all components and to simulate out put. Let’s go deep and see how they work.

2. GRAPHICAL EDITOR

This is the place where we have a check board Patten to create front panel as shown in the figure. This is so caller graphical editor because we can create panels which are other wise called as graphic icons, the important part of this is creating panels.
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Graphical Editor


2.1 Creating Panels

Panels are what the user sees and interacts with as the application is running. An application may have

a number of panels, which may be displayed in any order dictated by the progress of the application and which

can be made to partially overlay a currently displayed panel or replace a previously displayed panel. A

development package would be expected to have a graphical editing environment in which panels can be

created.

A panel can be made up from a number of graphical elements. While the form and diversity of these

elements will vary with the development package being used, they usually form a fixed set, which cannot be

added to once the package has been chosen. However, an approach which has been taken by some software

vendors is to add extra controls to standard programming packages such as Microsoft‘s Visual Basic. Since the

vendors have each taken their own view as to what is required, a rich variety of elements is available via this

route.
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Panel


The elements one would expect to be available are graphs, selection lists, buttons and textual and

numeric entry and display via knobs, sliders and alpha-numeric displays. One would expect to be able to control

the visual attributes of these symbols, at the very least, at design time and in some cases at run time. Some

packages offer the possibility of animating symbols and incorporating bit maps for pictorial displays. Using

these elements one would expect to be able to generate a computer screen, which looks like the control panel of

a piece of electronic instrumentation or is a symbolic representation of some process that is being monitored.

The packages are targeted, in the main, at the laboratory instrumentation market. As such there is a

dearth of process control symbols, such as valves ,tanks, pipes etc. This situation may well change : at least one

supplier has recently bought a software company which has specialised in s o h e products for the process

control market, with a view to integrating this software into its laboratory instrumentation software.

3. APPLICATION EDITOR

This is one important session and in fact this is like heart Where Application Part Resides .You Can See Sample of how this takes place is shown below
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Application Editor


3.1 Controlling the Processing 

There appear to be three distinct methods of specifylng what is to take place in an application and when

processing is to occur.

The first method consists of wiring icons together. An icon represents either a graphical element on the

panel or some processing or system activity (e.g. Fourier transform, transfer of a block of data to a file). Data

flows into an icon and cresults’ emerge from it. Only when all the data is available to an icon will it execute the

tasks assigned to it. Data flow in itself is not sufficient to control the progress of an application. Specific

actions may only be required if a particular system state is reached. There appear to be two methods of dealing

with this problem. Firstly one can add to each icon control inputs and outputs. The icon will only process when

all data is available and when the input control signals say it can. Put another way, both control inputs and data

inputs can block processing. The control output can be conditioned to send control information to other icons

within the application. The second method uses conbol icons, in which processing and panel element icons can

embedded. These icons represent the programming equivalents of case statements, for loops and while loops.

The second method of controlling the processing within an application is textual. Each graphical

symbol on the panel may have a number of actions (sub-routines) associated with it e.g. left click by mouse

button. When the action takes place, the commands described by the text are executed. Some packages have a

highly automated method of generating the text, such that the basic outline of the command is presented to the

developer and the details can be filled by dragging and dropping elements from the panel into the appropriate

parts of the text..

The third method of specifying how the application will function is to assign a 'task sheet' to each

graphical element in a panel. This 'sheet' has to filled in by the designer with such details as signal and control

sources, whether or not the panel element should respond to operator action, or when the element should initiate

some action. It is not easy to see how the elements connect together with this method of application description

and one solution to this problem has been the provision of a wiring diagram which shows how the panel

elements and the processing have been connected together

4. DEBUGGING

Debugging plays an important role in an application's development. With these packages one is dealing

with either a pictorial or high level textual representation of the process and it is not always clear what

processing is being carried out or when.

At the very least one would hope to find the ability, at development time, to place breakpoints within an

application and to display values associated with variables once the breakpoint has been arrived at. It is

particularly advantageous to be able to single step through at least part of application that may be giving

trouble. Not all packages have this facility. In addition some packages will loose control of panel elements such

as switches when in the single step mode. With packages that use iconic programming to define the process, it is

very useful to see the flow of data within the application.

5. INTERFACING TO HARDWARE

Most of the packages offer support for data transfer over the COM ports and the parallel ports of the

PC. Provided one has EE488 hardware, then support for this communication scheme is usually available.

Network support is not always available, which may be a limitation in larger distributed control and

instrumentation applications.

Without exception packages come with drivers to support the vendors preferred data acquisition

hardware. It is perfectly possible to develop a data acquisition or control application without having to write a

line of code.

If one has third party hardware or is developing ones own, then some in-house driver support is

required to interface the hardware to the application. Most packages offer two possible routes. Firstly there is

I/O port access, which though slow will deal with many requirements. Secondly one can interface to ones own

code through a DLL interface, which can usually be developed in C using a standard compiler.

6. OTHER ISSUES

6.1 Distributing Copies of Developed Applications

Most of the development packages have the ability to generate an EXE file of the developed

application, which can ported to another PC. Some vendors of packages permit this to done free of charge,

while others require their hardware to be present in the final application, otherwise a licence fee is payable

6.2 Simulation

Most of the packages have the ability to generate waveforms which could be fed to a digital to

analogue converter and then drive a system. In addition these waveforms may be used in place of data

acquisition equipment and provide simulated data for testing the processing within an application. Furthermore,

the processing within an application could be a model of some system, the waveform generation could be the

stimulation to that system and the whole application could look at the response of the model to the stimulus.

This has proved to be an extremely useful teaching aid

6.3 Soft Hardware

So far we have considered changing the software, re-programming, to meet the needs of

Werent applications. What are the possibilities for modifying the hardware on the data acquisition system to

meet the requirements of different applications ? We stumbled across a possible solution while developing a PC

based SoMHz 4 channel transient recorder with 4 Mbytes of RAM per channel for acoustic propagation work

on composite materials. Part of the control logic for this board is held in 4 INTEL iFX780 (now Altera

EFX780) field programmable gate arrays. These devices are loaded with the logic configuration information

prior to the application starting. The basic requirements for the acoustic work is to capture continuous data

synchronously on 4 channels, with a maximum sampling rate of SOMHZ for about 5OmS.

Transient recorders can be used in laser Doppler anemometry to capture the signal produced by

the light reflected by a particle within a fluid as it traverses two interfering laser beams. The frequency at which

the alternate light and dark fringes appear at some photodetector depends on the particle's velocity and the

separation of the fringes. Particles traverse the fringes infresuently and therefore a large proportion of the 4

Mbyte memory contains nothing of interest. For this application the logic can be reconfigured so that the RAM

,can be divided into 4k separate transient recorder memories each lkbyte long.

Also we have used this transient recorder to capture video signals in particle tracking systems

used in fluid flow analysis. They have had two problems. Firstly some external logic has been required to

extract the frame synchronisation pulse from the video signal in order to start the data capture and secondly

once started the transient recorder keeps going until its memory is full. The FPGA's on our board can be

configured to detect frame and line synchronising pulses and start data collection so that only video data is

captured to the memory.

While programmable logic does not radically alter they way the our system performs - it is

always a transient recorder - it optimises the performance to make best use of the available resources for a

particular application.

7. CONCLUSION

Hope this method of making instruments has given both users and vendors wide range of flexibility with much ease and comfort. As though effort less, this require much skill and going to be one of the best future technology to withstand all challenges with increased complexity in design and functionality.
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