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About Praxis Scripts

This guide is intended to for use with the PRAXIS v2.0 manual in the development of custom
scripts which can be run within the PRAXIS measurement system.

Praxis Scripts are Windows applications in themselves that run from within PRAXIS. They include
visual forms on which you can place familiar user interface components like buttons, edit boxes,
sliders, text editors, images, etc., and easily give them high level functionality by setting
properties and writing code in DelphiScript (based on Borland Delphi) or VBScript (a language
based on Microsoft Visual Basic).

The Scripts are developed using the Liberty Script Designer, which is an additional, separate
application that is installed along with PRAXIS and which can be started from within Praxis.

The Script Designer can be started by using the “Scripts -> Design a Script” menu on the Main
Form.

Although Praxis was developed entirely using Borland's Delphi language, and the components
used are Delphi "VCL" components, other languages such as VBScript and JavaScript can be
used to develop code if you wish. Most procedures and functions that are built into Delphi are
also usable in a PRAXIS script, even when the script is programmed in languages other than
DelphiScript. The Script Designer provides specific support, such as automatic generation of
skeletal scripts, for the VBScript and DelphiScript languages

Developing scripts with the version 2 Script Designer (and with PRAXIS v2) is considerably easier
than with the previous versions. For example:

. When creating a new script, the Script Designer will automatically set up your script
directory and will provide a template or basic structure for your DelphiScript or VBScript, ,
even including procedure or subroutine bodies for handling the PRAXIS events.

. The Script Designer makes it easy to edit or create a Picture.bmp and Description.rtf file
for your script, so that your script can be easily found and launched from PRAXIS' Script
Launcher.

. The Script Designer now provides a "Cut/Copy/Paste/Find" popup menu when you are
editing within your script text, to simplify editing.

o PRAXIS scripts can now operate with strict error checking, which causes an error

message if any undeclared variables are encountered. This speeds debugging and helps
prevent hard-to-find bugs in your code. The error tolerance can be selected via the Main
Form’s “Config ->Preferences->Strict Script Running” menu.

. You can now use the very handy "EditRealSpin" (or NVC) controls in your scripts for
numerical entry by your users.
. The PRAXIS main form’s “Scripts” menu provides options for zipping a script directory to

a compact form, or for installing such a “zipped script”. This makes transferring or
sending scripts between installations or users much easier.

. You can also now launch your script in PRAXIS from a button the Script Designer,
simplifiying the test and debug cycle for script development

There is also built-in support that can copy an existing script folder under a new folder name so
that the existing script can be used as a starting point for the new script. This is often the easiest
way to generate a customized PRAXIS script — simply create a new one based on one which is
similar to the one you want to create and edit it to provide your new behaviour or features. To
use this, just select “Copy an existing Script Folder” in the form that appears when you use the
Script Designer’s “File->New PRAXIS Script” menu. Alternately, you can have the Script
Designer create a new skeletal script for you based on some selectable parameters.



You can find more information and links about Praxis script writing at

Using VBScript

When you start the Liberty Script Designer and choose “New PRAXIS Script” from its menu, you
have the option to automatically create a skeletal DelphiScript or a VBScript . The Designer can
create a new Script for you, including a form and a code section and blocks for all of PRAXIS’
built-in events.

If you choose Delphi, you can code in PascalScript, which is the only supported script type that
operates as compiled code within Praxis (the others are interpreted). This makes DelphiScript run
faster and it has more direct control.

But many programmers are more familiar with Visual Basic, of which VBScript is a subset. Those
programmers should probably not have difficulty writing PRAXIS scripts in VBScript, but there
may be some difficulty in knowing the meaning of various properties of the “VCL” components
made available in the Script Designer. These components are the same as those in Borland's
Delphi, and documentation for this is available from Borland in the form of a help file
“‘D5VCL_P.ZIP “at

‘http://info.borland.com/techpubs/delphi/v5/updates/pro.htmi.

It is also possible to make and run scripts coded in other script languages (JScript, Python, Perl),
but generation of these scripts is not automated by the Script Designer.

Object Pascal

If you choose to create a new "Delphi Application”, you can code in PascalScript, which is the
only supported script type that operates as compiled code within Praxis (the others are
interpreted). This makes DelphiScript run faster and it has more direct control. (And the
programmer of Praxis is heavily biased toward Delphi!).

If you are not experienced in Delphi programming, don't be intimidated. It is as easy to use as
other visual languages (easier, if you tend to think logically). It is an event-based language, very
structured and object-oriented.

There are a number of good books about Delphi. Some programmers have even learned it by
simply "diving into it" (with use of Delphi's Help files). These help files can be obtained from
Borland at

D50PLR.ZIP files are particularly useful.

Note that there are some differences between DelphiScript and Delphi's Object Pascal. Most of
these are detailed in the section of that name.

Although you could conceivably develop your script using Delphi itself, note that only the controls
shown in the Script Designer will work in Praxis (others will prevent the script from running). And


http://www.libinst.com/praxis_script_writers.htm
http://info.borland.com/techpubs/delphi/v5/updates/pro.html
http://info.borland.com/techpubs/delphi/v5/updates/pro.html

of course, Delphi will not understand the Praxis-Specific procedures, properties, etc, so you could
not compile or test in that environment.

Differences between DelphiScript and Object Pascal

The following information is provided by Dr eam Conpany, creators of the "Dream
Scripter” component used in Praxis's Script operations, and is reproduced here by
permission. It is provided as-is -- some portions may not be relevant to use within Praxis.

This document describes the difference between Delphi Script and Object Pascal used in
Delphi 5.
¢ All variables in Delphi Script are always of Variant type. Typecasting is ignored.
e Types in variables declaration are ignored and can be skipped, so these declarations are
correct:
var a : integer;
var b : integerr;
var c, d;
e Types of parameters in procedure/function declaration are ignored and can be skipped. For
example, this code is correct:
function sum(a, b) : integer;
begin
result :=a + b;
end,
e Type of array elements is ignored and can be skipped so these declarations are equal:
var x : array [1..2] of double;
var x : array [1..2];
e These keywords are ignored:
- interface, implementation, program, unit
You can use them but they have no effect.
e "in" directive in uses is ignored
e Delphi Script doesn't support type declarations. It tries to skip them but
- complex declarations may cause parser to fail.
e ~and @ operators are not supported.
e You can't use the function name to set the return value, use Result to do so.
o Nested routines are supported but you can't use variables of top level function from the nested
one.
e The following keywords are not supported:
- as, asm, class, dispinterface, exports, finalization, inherited, initialization, inline, interface, is,
library, object, out, property, record, resourcestring, set, type
e The following directives are not supported (note that some of them are obsolete and aren't
supported by Delphi too):
- absolute, abstract, assembler, automated, cdecl, contains, default, dispid, dynamic, export,
external, far, implements, index, message, name, near, nodefault, overload, override, package,
pascal, private
protected, public, published, read, readonly, register, reintroduce, requires, resident, safecall,
stdcall, stored, virtual, write, writeonly
e These RTL functions aren't supported in Delphi Script:
- Abort, Addr, Assert, Dec, FillChar, Finalize, Hi, High, Inc, Initialize, Lo, Low, New, Ptr, SetString,
SizeOf, Str, UniqueString, VarArrayRedim, VarArrayRef, VarCast, VarClear, VarCopy



e Open array declaration is not supported.
e CASE can be used for any types. So you can write
case UserName of
'‘Alex’, 'John' : IsAdministrator := true;
'Peter' : IsAdministrator := false;
else raise('Unknown user’);
end,
e Raise can be used without parameters to re-raise the last exception. You can also use Raise
with string parameter to raise the exception with the specified message string. For example,
- Raise(Format('Invalid value : %d', [Height]));
e Threadvar keyword is treated as Var
e [...] set constructors are not supported. You can use MkSet to create a set. For example,
- Font.Style := MkSet(fsBold, fsltalic);
e Set operator In is not supported. Use InSet to check whether a value is a member of set. For
example,
- if InSet(fsBold, Font.Style) then
ShowMessage('Bold");
¢ Note, that set operators '+', '-', "*', '<=', '>=" don't work correctly. You have to use logical
operators. For example,
- ASet := BSet + CSet; should be changed to ASet := BSet or CSet;
e CreateObject can be used to create objects that will be implicitly freed when no longer used.
So instead of
procedure proc;
var [;
begin
| := TList.Create;
try
/I do something with |
finally
|.Free;
end;
end;
you can write
procedure proc;
var |;
begin
| := CreateObject(TList);
/I do something with |
end,
e Built in function Evaluate can be used to interpret string as program code during runtime of a
program and execute the code contained in the string. For example, you can write script like
Evaluate(ProcNames[Procindex]);
- and the procedure which name is specified in ProcNames[ProcIndex] will be called.
e Built in directive UseUnit can be used to dynamically add to uses section any unit at runtime.
For example, the following script
if FileExists('Update.pas') then
begin
UseUnit('Update.pas');
Evaluate('Update.DoUpdate’);
end,;
checks whether the unit named Update.pas exists and if so calls DoUpdate method from there.
e UnloadUnit directive unloads any unit added by "uses" section or with UseUnit call.

- Copyright (c) 1997-1999 Dream Company



How Scripts are Stored and Organized

All files related to a single script should be contained in a separate subdirectory (also called a
"Folder").

In Full Mode, the script directories are most conveniently stored as subdirectories of the directory

named "VCLScripts", which itself resides under the same directory as the Praxis executable file

"praxis.exe". This will allow the script to appear in the Seript-Launcher{linkiD=6100}, for easy

access. In most cases, the proper home directory for the script subdirectories will be:
C:\Program Files\Praxis\VCLScripts

In Demo Mode, the script directories should be subdirectories of the directory named
"DemoScripts”, which itself resides under the same directory as the Praxis executable file. This
will allow the script to appear in the Seript-Launeher{linklD=6100}, for easy access. In most
cases, the proper home directory for the script subdirectories will be:

C:\Program Files\Praxis\DemoScripts

Ideally, each script subdirectory should contain all the following files:

e Description.rtf : a "rich text file", which can be created using the "WordPad" application which
comes with Microsoft Windows. This should give a brief description of the script, for display in
the Script Launcher.

e Picture.bmp: a bitmap file, width=150 pixels, height=100 pixels. This can be easily created
using a an application such as "Paint" which comes with Microsoft Windows. This picture can
give a visual hint about the script in the Script Launcher

o ¥ inr: this file is generated using the Liberty Script Editor, and identifies the files that make
up the script code and visual forms. There should be ONLY ONE of these ipr files in a script
directory.

o ¥ dfm: this contains data about the visual forms. It is created by Liberty Script Editor. There
can be a number of these type files in a complex script.

e *¥¥¥* nas or ¥**** ybs or ***** js : these files (generated by Liberty Script Editor) contain the
Object Pascal (DelphiScript), VBScript, or JScript files which make up the script code. There
can be a number of these files.

e any other bitmap or rich text (or other type) files which may be used in the particular script
code.



Calling COM servers from Scripts

Very large portions of the Delphi Object Pascal language are usable from your script. This
includes the ability to make Windows API calls, including COM methods. That means that scripts
can send Praxis data to other applications, or can control other hardware (if it is run by a COM
server).

You can use such features to control other hardware (switches, relays, turntables) using third
party data control devices (digital I/0O), provided those devices provide a COM server for access.

For an example of controlling a COM server, the following script will start up Microsoft Excel (if it
is installed on the computer).

Procedure TDWor m OpenExcel ; const
{ Xl Sheet Type }

xI Chart = -4109;

x| Di al ogSheet = -4116;

x| Excel 41 nt| Macr oSheet = 4;

x| Excel 4Macr oSheet = 3;

x| Wor ksheet = -4167;

{ XI WBATenpl ate }

x| WBATChart = -4109;

x| WBATExcel 41 nt | Macr oSheet = 4;

x| WBATExcel 4Macr oSheet = 3;

x| W\BATWOr ksheet = -4167;

Var V :variant;

begi n

Try

if VarlsEmpty(V) then

begi n

V := Created eMj ect (' Excel . Application');
V. Wor kbooks. Add( xI V\Bat Wor kSheet ) ;

V. Wor kbooks|[ 1] . Wr kSheet s[ 1] . Nane : = '-praxis- Some Data';
end;

V.Visible := True;

Except

Showivessage(' Excel could not be opened on this machine!');
End;
end;



I__ﬂ Liberty Script Designer - ANewScript - |EI|1|

File Edit Search “iew Bun Tool: Help

ﬁ, %% n Ii’*, Standard |.-’-‘«c||:|iti0na|| Win32| Systeml Data .ﬁ.ccessl Data Euntmlsl Dialogsl wfin 3.1 I Dream [LI_’I
[ =r , o = =
smany st HaamEBwmr ¢ S Hw | E[ |

I__ﬂ C:vA_TempStuff ANewScript', ¥BasicForm.vbs - |D|ﬂ

WBasicFormn. vbs |
- - Object Inspector |
P Also 2xpcluded 1z storage and retr

) L " Button1: TButton =
" oscpaptts form position (to s3ave 1

Froperties I Events I

[ —

option explicit 'include this line s DraglCursd ciDrag :I bl aread
' (this greatly reduc  [Dragkind |dkDrag ]
'wariable declarations: Draghd ode drbd anual
public AnIntecer Enabled |l
il [ vBasicForm o ] Font [TFart]
BUBI: oo oo Height |24
17 PO HelpContef 0
....... n . :
Diiriiie dlickme F:::::::: Hint
s —— . Len 8 0 0o
. 4B
> = N o i ||
B Caption
Suby - Feturns/zets the text dizplayed in an
Tt objects's title bar or below an object's
.............................. - icon.
FYOE .............................. r_-l‘._!
-
1| | 3

The Liberty Script Designer

The Script Designer is a separate application that can be started from within Praxis. It can be
started from the “Scripts->Design A Script” menu of the Main Form.

Script Designer is essentially a complete development environment, with a component palette,
graphical designer forms, text editors for entering Code, and a "project manager". Itis much like
a streamlined version of the Borland Delphi development environment.

Version 2 of the Script Designer includes a number of enhancements to simply the creation or
editing of scripts, and to make the scripts more powerful. A larger number of visual components
are available for use in design, including the “EditRealSpin” (also known as a NVC or Numeric
Value Control) that is used throughout the PRAXIS system.

Controls avaialable from the Script Designer are “VCL” controls (controls made by and for
Borland Delphi), and specific documentation for most of these can be obtained, if needed, by
downloading the help file “D5VCL_P.ZIP “ from Borland at

*http://info.borland.com/techpubs/delphi/v5/updates/pro.htmi.

Scripts for PRAXIS can be written in a number of scripting languages. However, the Script
Designer provides specific support, such as automatic generation of skeletal scripts, only for the
VBScript and DelphiScript languages.

You can also find a basic script writing tutorial on the Download page of our web site.



http://info.borland.com/techpubs/delphi/v5/updates/pro.html

Script Design: Some Tips and Noteworthy Comments

DelphiScript and VBScript, while being in many ways very similar to the Delphi and VisualBasic
languages, are not exactly the same as their superset languages. There are some special
circumstances that may need consideration. Also, the nature of designing one program (your
script) to run within another (PRAXIS) requires some special treatment. Please note the items
below before starting your custom script design, and refer back here if you should run into
anything unexpected.

e You should leave the Script Designer open while testing your script in Praxis. This allows you
to go back, make adjustments or corrections, and try again. You can launch your script (into
PRAXIS) by using the Script Designer’s “Run” menu or button.

o If your script has more than one Form, also include "UseUnit" statements (such as
"UseUnit('Unitl.pas'); " or “UseUnit(“Unitl.vbs”)” ) in the FormCreate method for each form so
that all other forms are made visible to each other and can refer to each other in their code.

¢ In DelphiScript, all procedures and functions should be written as object methods of a form.
For instance, make a "Procedure TForm1.MyProcedure;",
rather than a global "Procedure MyProcedure;".
When you need to refer to form methods (OTHER THAN EVENT HANDLERS) that are in other
forms, refer to those methods using the other form's Unit name rather than the Form name:
"Unitl.MyProcedure" rather than "Form1.MyProcedure".
EXCEPTION: For event handlers that are automatically created by the editor, such as
"Button1Click(sender)", you should, however, use the Form name to specify it, for example.,
"Form1.Button1Click(nil)". This can be confusing, but if PRAXIS doesn't seem to respond to
your procedure name, try changing the reference between the unit name and the form name.

¢ In PRAXIS’s Main Form, set the “Config->Preferences->Strict Script Running” menu to
“checked” whenever you are testing your script. This will cause PRAXIS to check for variable
declarations and to stop if any errors are found. When writing in VBScript, ALWAYS use
“Option Explicit” at the top of each code file.

¢ Do not use duplicate variable names in different forms. For instance, don’t have a variable “X”
in one form and a different variable “X” in another. Use different names, and treat all variables
as if they were global. Object variables (such as MyForm.SomeVariable) behave as global
variables.

¢ While developing scripts, toggle OFF the PRAXIS "Backdrop". Otherwise, when you go to test
the code in PRAXIS, your Script Designer would be hidden and difficult to access.

e Remember that just because you can see your code and forms in the Script Designer, that
doesn't mean that PRAXIS can see the latest version of your code! -- be sure to save your file
with the changes before trying to run your Script from Praxis! PRAXIS and the Script
Designer are separate programs and are unaware of what each other are doing.

e Scripts are very powerful. And if you've done much programming, then you know that this
means: you are perfectly capable of crashing Praxis, and even the operating system
because of bugs or errors in your script! For this reason, if you have a choice, develop your
scripts in one of the more stable versions of Windows (such as Windows2000 — don’t even try
with WindowsME). Know how to close down a frozen process with Ctl-Alt-Delete.



¢ None of the Praxis specific items or names (including "Praxis") will be recognized while your
Script application is loading, or while its visual forms are being first created. If you need to
initialize any of Praxis parameters at your script's startup time, do these in the Event
Handler method called "Initscript"” for your main script form. The InitScript event will happen
just after the main form is created. At that time "Praxis", and its functions and identifiers, will be
known to your script and can be initialized.

¢ In your script's "Initscript” event handler, use the procedure ScriptConfig (see under Global
functions and Procedures). This will allow you to save the current state of PRAXIS before you
script executes, load a full configuration file of settings needed by your script, and cause
PRAXIS to automatically restore its settings after your script exits.

e Be sureto initialize ALL boolean variables before using them. For example, if you declare
a variable "IsOK: boolean", make sure that you set it to an initial value of either true or false in
your FormCreate or FormActivate procedure -- otherwise, it may be evaluated as being neither
true nor false, or may cause other very confusing behavior.

¢ You are developing an “Event Driven” program, rather than a simple procedural program. In
other words, all script code that gets executed occurs in response to Events of some kind.
Examples of events are: a mouse click, a button push, a timer going off, PRAXIS doing an
Acquisition, etcetera. Much of your code will be grouped into sets of Event Handlers. Of
course some of these events will occur multiple times and under different circumstances, so
you need to keep track of what conceptual processes are happening as execution of your script
progresses. This is needed so that your Event Handlers can adapt their response to the
changing situations. You can do this using your own variables, or with the built-in global

” o ” o«

functions “SetDoing”, “IsDoing”, “IsInDoing”, and “NowDoing”.

e You shouldn't call "Praxis.Start" and "Praxis.Stop" within the same script procedure, as this
will more or less stop the acquisition process before it has collected anything. Remember that
these operations really start or end thread processes (code that happens essentially at the
same time as other program operation occur) within Praxis and then almost immediately
returns control to your code. You should instead Stop or Start Praxis data acquisitions in
response to events.

¢ If you want to track the sequence of code execution in your script project, insert “LogString()”
commands in select places within your code and then run your script. LogString pops up a
special debugging form that shows the message specified by your call, and does this without
interrupting script or PRAXIS program flow. For instance, the call:

LogString(‘now in the ButtonClick handler’); //Del phi Script

LogString(“now in the ButtonClick handler”) “VBScript
will result in the specified message appearing in the debug form (which will appear if not
already visible). Multiple messages will appear in order in which they occurred. If you want to
track the sequence in which event handlers are called, add a LogString call to each (exception:
don’t put LogString calls in FormCreate event handlers!).

¢ Never have your code wait for anything! If your code waits, PRAXIS also waits, and nothing
gets done. Instead, if you need to have time pass before continuing, set a Timer component
and put the next part of your process in the event handler for the timer. Or better still, put the
next part of your process in the event handler of an event that you know happens at at time
when your process can continue.

e To enter code for event handlers of Script Designer visual components (like buttons,
checkboxes, etc), double click on the component and you will be transported to an event
handler cody block for the component. If you need to create or edit a code block for a different



event handler, press the [F11] key to access the Object Inspector form, use the “Events” tab,
and double click on the event name for which you wish to code.

¢ In the Script Designer, use the [F12] key to change between display of your visual form and its
code block.

e You cannot create “properties” in your forms or objects in Praxis Scripts. Instead, use functions
or variables.

o While DelphiScript constructions such as "With Praxis Do.." are legal in Praxis scripts, you
should avoid them. This is because every name within such a construction will be assumed to
be a property or method of the PRAXIS object (instead of a method or variable that may be of
an item in your script code).

¢ In DelphiScript code: If you find that your code does not seem to be responding to the
user's use of menus, buttons, etc., check for unmatched Begin/End pairs existing just before
the event handler code that does not seem to be working! The Script Designer will not indicate
unmatched Begin/End pairs, and when such code is executed, entire procedures can become
inactive.

Working with NVCs (or “EditRealSpin”) Components

Beginning with PRAXIS version 2 and Liberty Script Designer v2, you can now design with
PRAXIS’s exclusive Numerical Value Controls (NVCs) in your scripts. These controls (called
“EditRealSpin” or ERS devices in the design environment) provide remarkably versatile and
intuitive control over numerical values, a function that is frequently needed during configuration of

|::|2?.89 mized] j

measurement or processing parameters.

EditRealSpin controls have a number of properties that should be configured at design time to
simplify operation of your script for your users and to minimize the need for range checking in
your script code. You can also configure these properties at run time, but that may cause
confusion because some property settings are not compatible with others.

These are the EditRealSpin properties that you can configure:

. Enabled: detemines whether the user can adjust the ERS control
. AvoidSetFocus: this should be left False (unchecked) for script use
. CardInc: how much the RealValue will be incremented/decrmented on up/down clicks or

mouse wheel rolls when IntOnly is True and StepMode is set to smintRound.

o EngUnits: if true (checked), quantities will be shown using engineering notation. For
example, the number 1234.5 would display as “1.2345k”. Engineering units can also be
entered by the user into the control.

. IntOnly: if true, the RealValue can only be set to whole number values (integers).
. MaxValue: the largest number that the control will accept as the RealValue

. MinValue: the smallest number that the control will accept as the RealValue



. Reallnc: how much the RealValue will be incremented/decrmented on up/down clicks or
mouse wheel rolls when IntOnly is false and StepMode is set to smReal.

. RealMult: how much the RealValue will be multiplied/divided by on up/down clicks or
mouse wheel rolls when IntOnly is false and StepMode is set to smLog.

. RealValue: this most-used property is used to set or read the numerical quantity that is
being represented by the control. It is a floating point value, so if IntOnly is true, you
should always round the value of RealValue before using it as an integer quantity. When
you set the RealValue from code, the OnValChange event does not occur — that only
happens when the user changes the RealValue by manipulating the visual ERS control.

. ShowDotSpin: this should normally be left false in scripts
o ShowUnits: this determines whether the ERS will display the units string in the control.
. StepMode: this determines how the control will change when the up/down buttons are

clicked or the mouse wheel is rolled. The user of the script can also change this setting
for each ERS by right-clicking the up/down part of the control. Choices are:

. sm12345: will change to the next higher or lower value having one significant
digit that is 1,2,3,4 or 5. For example, increasing from 34.56m[Volt] will result in
a next value of 40m[Volt].

. sm125: will change to the next higher or lower value having one significant digit
that is 1,2 or 5. For example, increasing from 4.567m[Volt] will result in a next
value of 5m[Volt].

° smFine: this setting should not generally be used in scripts.
. smintRound: values will change only to whole numbers, as determined by
Cardinc. Used with InOnly.
. smLog: values will change multiplied or divided by RealMult.
. smReal: values will change incremented or decremented by Reallnc.
. Units: this string value is displayed in the control to help the user understand what is

being controlled.

There are several events associated with each EditRealSpin controls. In scripts, only these are
likely to be useful:

. OnClick: occurs when the user clicks on the control.

) OnValChange: this occurs when the user changes the RealValue by manipulating the
control. It does NOT occur when you change the RealValue in code. If you wish to trigger the
OnValChange event in code, call the ERS control’s ValChange procedure:

MyEditReal Spin.Real Value:=1.234; MyEditReal Spin.VaChange;

Praxis-Specific Methods, Functions, Procedures and Properties
Praxis scripts wouldn't be a very useful feature if they weren't able to control the Praxis
measurement and formatting operations. To accomplish this, there are large number of

procedures (aka "commands", "methods", or "subroutines"), functions, and properties which can
be used as if they were part of the programming language.



There are also certain special objects to which you may need to refer when controlling Praxis
from a script. One is, of course, the object "Praxis", used to control the system. Others are Plot
Objects (of type TDataPlot), used to format or access data in various plots.

In the "Properties and Methods" sections to follow, property names are given, followed by their
types and their supported uses (Read, Write, or Read/Write). Function names are followed by
their types only. Procedure names are defined without a type. For example:

Stimulus: integer (Read/ Wite); ---- is a property
EngFl oat ToStr (x: doubl e):string; ---- is a function
ShowAcqui r eCf g( Yes: bool ean); ---- is a procedure.

IMPORTANT: None of the these names will be recognized as your Script application is first
loading, or while its visual forms are being first created. If you need to initialize any of Praxis's
parameters at your script's startup time, write an Event Handler method called "Initscript" for
your main script form (see, for example, the "procedure TDWform.InitScript(sender: TObject);"
in the WizardModels script) and do the initializations there. The InitScript event will happen just
after the main form is created. At that time and thereafter, "Praxis” (and its APl elements) will be
known to your script and you will then be able to use them.

The items documented in these sections contain many methods and properties which are used
within Praxis itself. Some of these can be used only in very advanced scripts, and their usage can
be complicated. The items documented here are those which we felt could perhaps be helpful in
script development -- but there is no guarantee that all the given methods or properties will be
useful.

General Tips about Script Development:

Before writing a script to manipulate the data stimulus/acquisition system, you should try to run
through those operations manually. This will give you a better idea of the order in which settings
and procedure calls should occur. For example, you should always set the Stimulus property
before setting the Acquisition property, because the Acquisition property change will not "stick"
(Praxis will ignore it) unless it is compatible with the currently specified Stimulus.

In general, while the Acquisition engine is running, you should not try to set values which will be
used to configure an Acquisition or Stimulus (the values on the Config Forms which become
grayed-out while Praxis is running). Set such values (such as, for example, "Praxis.FftSize")
before starting or after stopping the acquisition. In most cases, attempt to change such values,
while Praxis.Running is true, will result in the command being ignored. In some cases, however, it
is possible that such actions could crash the system.

For DelphiScript: Note that the "arguments" or "parameters" (if used) of procedures or functions
are to be enclosed by parentheses, while the indexes of properties (if used) are enclosed by

square brackets. For example:

PrimaryPlot. TraceColor[1] := clRed; //a property index
SonmeFrequency : = PrimaryPl ot. Domai nFronPoi nt (42); //a function argunent
PrimaryPl ot. LoadMul ti Pl ot Li st (nylistnane); //a procedure argunent

Global Constants and Types

Constants

Stimulus types: (example usage: Praxis.Stimulus:=stiChirp;)



sti Chi r p=0; /1 Chirp (ReSync)

sti M.Srs=1; /1 M.S (ReSync)

sti MLSPnkRs=2; /1 M.S/ Pink (ReSync)

sti ChirpS=17 /1 Chirp (synchronous)
sti | npul se=3; /1 1nmpul se (synchronous)

sti MLS=4; /1 MS (synchronous)

st i MLSPnk=5; /1 M.S/ Pi nk (synchronous)

sti Si nSt dS=6; /1l Fixed Tones (synchronous)
sti Si nSt d1A=7; /1 Fixed Tones (1ch asynch)
sti Si nSt d2A=8; /1 Fixed Tones (2ch asynch)
sti Si nSt eppedS=9; /1 Stepped Tones(synchronous)
sti Si nSt epped1A=10; // Stepped Tones(1lch asynch)
sti Si nSt epped2A=11; // Stepped Tones(2ch asynch)
sti WavSsS=12; /1 VWAV File (synch)

sti WavA=13; /1 VWAV File (asynch)

sti Wi t e=14; /1 White Noise

sti Pi nk=15; /1 Pink Noise

sti Wavel et Bur st =16 /1 \Wavel et Burst (synchronous)
sti None=99; /1 None

Acquisition types: (example usage: Praxis.Acquisition:=acqTime1l;)

acqTi mel=0; Ti me Domain 1ch

acqTi me2=1; Ti me Domai n 2ch

acqTi meM_S=2; | mpul se Response via M.S
acqTi nmeChi r p=3; | mpul se Response via Chirp
acqFft 1=4; Spectrum FFT 1ch

acqFft 2=5; Spectrum FFT 2ch

acqgRt al=6; Spectrum RTA 1ch

acqRt a2=7; Spect rum RTA 2ch

acqFr eqRespCpx=8;
acqFreqRespMagl1=9;
acqFr eqRespMag2=10;
acqFr eqRespMN=11,
acql npul seMon=12;
acql npedance=13;
acqCompTrackl=14;
acqConpTr ack2=15;
acqFRandHD=16;

Freq. Response MAG and PHASE

Freq. Response MAG 1ch

Freq. Resp. MAG 2ch

Freq. Response Live Mnitor

| mpul se Resp. Live Monitor

| npedance

Component Track 1ch

Conponent Track 2ch

/!l Freq. Resp. and distortion via Chirp (Farina's

met hod)

/1 Freq.Resp.and IMdifference distortion via Chirp
/1 Displacenent vs. Time (NOT | MPLEMENTED)

acqDi spFft =19; /1 FFT of displacenment (NOT | MPLEMENTED)

acqFft 2Cpx=20; /1 2 CHfft, conplex nornalized

acqWavel et MaxLevel =21; // Wavel et Max Level capability

acqWavel et Si ngl eFreq=22; // \Wavelet distortion vs |evel

acqWavel et Di st =23;// Wavel et Distortion vs. Frequency (NOT | MPLEMENTED)
acqWavel et Di st 3D=24;// \Wavelet Di st vs. Level vs Freq (NOT | MPLEMENTED)
acqCust onm=99; /1 Custom Acqui sition
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acqgFRandl MD=17;
acqDi spTi ne=18;

PostProcess types: (example usage: Praxis.PostProcess:=ppMath;)

ppNone=0; /1 None

ppReMap=1; /1 Re-Map to new Freqs
ppFi | ter=2; /[l Filter

ppMat h=3; /1 WNath

ppPast e=4, /1 PasteQver

ppSnoot hi ng=5; /1 Snoot hi ng

ppFft=6; /1 Fft

ppl fft=7; /1 Inverse Fft

ppTSP=8; /1 Thielel Small Extract
ppWF=9; /1 CSD Waterfall



ppSt ep=10; /1l Step Response

ppHi | bert =11, /1 Hilbert Transform

ppSchr oeder =12; /1 Schroeder Curve

ppG oupDel ay=13; /1 Group Del ay

ppPol ar =14; /1 Polar Data Conpilation
ppFRZ=15; /1 Conbination of Frequency and | npedance data
ppETC=16; /1 Analytic Signal (ETQ

ppPCepst r um=17; /1 Power Cepstrumtransform
ppQAnechFB=18; /1 Quasi - Anechoi c Bass Restoration
ppProgAvg=19; /1 Progressive Averaging

ppTai | Corr=20; /!l Response Tail Correction

ppUser =99; /1l User Defined

Stepped Tone Increments: (used in method: ChangeStepFSpecification)
swrLog=1; swnrli n=0;

TFormStates is a record type to be used with the Praxis.FormStates property, for saving and
restoring the visibilities of the Configure forms and the Levels Form. Often, these forms are not
needed to be seen in a script and only clutter the screen -- they can be hidden via the script (see
the "Show..." procedures in General properties of the Praxis object). You can then use the
Praxis.FormStates property to restore the Praxis system, when the script ends, to the visiblities
the user had when the script started.

Enumerated Types
Use one of the names given in parthesis when a property or method requires a value from these

types:

dvType = (dvTi e, dvFreq);
//used with Domai nVi ew button of Praxis

Mkr TrackTypes = (mtNone, mtLMax, mtLM n, mtVMax, mtVM n);
//used for MarkerTracki ng property of Plots.
/1"LMax" is local maxi mum "VMn" is visible mninm etc.

TAvgTypes = (atlLog, atMag, atRMS, at Coh, atDecay);
/1 used for AverageType property of Praxis

TFi | t er Shapes = (fsBrickwall,fsButterworth, fsCheb01, f sChebl, f sBessel ) ;
/lused in praxis properties (for PostProcessing) such as
" Snoot hi ngFilter".

TFilterType = (ftLPF, ft HPF, ft BPF, ft BRF, ft AP, f t 0dB) ;
/lused in FilterType property of Praxis

Tl nput Sel ect = (inProbel,inProbe2,inMcl,inMc2,inCutl,inCut2,inLineX);
/1 used for InputSelect property of Praxis

TWat hOp = (noSum noDi ff, noMul t, noDi v, noMax, noM n, noMagl nv, noPhasel nv) ;
/1 for Math PostProcess

TPast eMbde = (pmAbove, pnBel ow, pnCl ear Tar get, pnAl | ) ;
/1 for PasteOver PostProcess

TPrintStyles = (psBW psCol orLines, psColorFill);
/[/used wth Print nethod of Plots

TRemapFornmat = (rflfftConpat, rflLogSpace, rfFreqList, rfFronSource);
/1 for Renmappi ng Post Process

TWhdKi nds =



(wnNone, wnRect , waBH, waBHh, wnH, wnHh, wnH7, wanH7h, waHM wnHVh, wnBG, wnBGh, wnFT
, WnFTh, wnHN, wnHNh) ;
// None, Rectangul ar, Blackman-Harris, Half Bl ackman-Harris, Hamm ng,
/1 Hal f Hammi ng, Hodi e7, Half Hodi e7, Hodie5, Half Hodie5, Bingham
/1 Half Bingham FlatTop, HalfFl atTop, Hann, Half Hann.
//-These are used with Praxis's Set WndowType procedure, and with its
/1 W ndowType and PosProcW ndowType properties.

Object Types

® TDataPlot: this is the type used for Praxis' "Plots". Never use
Create, Destroy, or Free with one of these! Use Praxis properties
(Praxis. Post ProcSource, Praxis.PostProcTarget, Praxis.PrimryPlot,
Praxis. AuxPl ot) to access their properties. Use function

Praxi s. Get NewPl ot to open a new plot. Use Praxis. Del etePl ot or
Praxi s. d oseAl | SecondaryPl ots to renove secondary plots.

Global Functions
These functions may be useful for math operations and for text (string) formatting in
Praxis script programming.

function Angle(Real,Imag:double):double;
/I returns angle in degrees of complex number (Real + i*Imag)

function AmplifiedOutVoltage(dBOutLevel:double):double;

/I returns the peak possible output voltage, after the power amplifer (which has gain of
Praxis.PowerAmpdBGain) assuming that Praxis.OutputGain for the desired channel is set to
dBOutLevel. Possible power amplifier clipping is not considered.

Procedure BitmapFileToPrinter(s:string; UsePrintDialog:boolean=true);
/[ prints the bitmap file to the current default printer. If UsePrintDialog is true, it
/l'lets user use the dialog to change settings.

procedure CopyFileFromTo(ff,ft:string);
/I ff and ft are complete filenames, with paths. Copies the file ff to a new file ft.

/lcomplex math functions, using real,imaginary format. The type CXN is a record type,
defined by

CXN =record

rep,imp:double;

end;
function cpxadd(x,y:CXN):CXN; //x+y
function cpxsub(x,y:CXN):CXN; //x-y
function cpxmult(x,y:CXN):CXN;//x*y
function cpxdiv(x,y:CXN):CXN; //xly
function cpxscale(x:CXN;s:double):CXN; //x*s
function cpxinv(x:CXN):CXN; //1/x

function dBV(x:double):double;
/I returns 20*log(x). Result will be limited to +/-1E5



function EngFloatToStr(x:double):string;
/l returns x in Engineering notation (for example 0.012 will give "12.00m")

function FloatLimits(max,value,min:double):double;
/l returns value if it is within min..max. Else, returns min or max.

function FloatToMinStr(x:double;digs:integer):string;
/l'limits output to digs digits after decimal, and if any trailing characters are zeroes,
/I they are removed.

function GetScriptParameters:string; Returns the string (if any) set by a previous call to
SetScriptParameters, and then empties the string. Used to send a string value between scripts
(when one script starts another using Praxis.NextScriptToRun).

function ImagVal(Mag,Angle:double):double;
/I returns the Imaginary part of the complex number Mag/_Angle, angle in degrees

function IncDecString(s:string;GoUp:boolean):string;

/I Used to generate a series of serial numbers. The string will be changed so
/l that any positive numerical characters at the end of the string will be

/l incremented or decremented. For example: “MySN1234”-->"MySN1235”

procedure InOrder(var v1,v2: double);
/I swaps V1,V2 if V2<V1

function InputGainSettingNeeded(InChannel:integer;VoltsPeakExpected:double):double;
/Ireturns the dB gain setting that should be used for Praxis.InputGain[Channel] to accommodate
an input voltage of VoltsPeakExpected.

function InputVoltageToClip(InChannel:integer;InPotGain:double):double;

/Ireturns the input voltage at the given channel and the given input slider setting that would
overdrive the input. InPotGain is in dB (and is <=0). Use this to determine whether an expected
input level is within the linear input range of the system.

function IsDoing(s:string):boolean; //see SetDoing, below

function IsEven(i:integer):boolean; //returns true if i is an even integer value.

function IsInDoing(s:string):boolean; //see SetDoing, below

function IsPositive(Value:double):boolean;
/I true if Value >=0

function IsWin2kPlus: Boolean; //returns true if the operating system being used is Windows2000
or newer.

procedure KillLog; //Call this procedure to clear the data displayed in the "debugging log form"
and to hide that form.

function linterp(x,x1,y1,x2,y2:double):double;
/l'linearly interpolates y(x), given 2 defined values y1(x1) and y2(x2)

function loginterp(x,x1,y1,x2,y2:double):double;
/I interpolates y(log(x)), given 2 defined values y1(log(x1)) and y2(log(x2)). ;x, x1, and x2 must all
be positive nonzero values.



procedure LogBool(b:boolean;s:string="); //Call this procedure to add the value of the boolean
b (and, if given, the string s) to the messages shown on the debugging log form and to make the
form appear if it is not displayed.

procedure LogDouble(d:double;s:string="); //Call this procedure to add the value of the floating
point number d (and, if given, the string s) to the messages shown on the debugging log form and
to make the form appear if it is not displayed.

procedure Loglnt(i:integer;s:string="); //Call this procedure to add the value of the integer i (and,
if given, the string s) to the messages shown on the debugging log form and to make the form
appear if it is not displayed.

procedure LogString(s:string); //Call this procedure to add the string s to the messages shown
on the debugging log form and to make the form appear if it is not displayed.

function LPTin(LptNumber:integer;var value:byte):boolean;

/I Provides direct READ ACCESS of an LPT(parallel printer) port. This works only in
/ Windows2000 or WindowsXP (and not in all computers —for more reliable 1/0 use a
/I Labjack device). Returns true if successful, and the byte value that is

/l read is returned in the variable “value”. See NumberOfLPTPorts

function LPTout(LptNumber:integer;value:byte):boolean;

/l Provides direct WRITE ACCESS to an LPT (parallel printer) port. A printer should
/I NOT be connected to that port! This is intended for controlling external hardware
/I using the 8 data lines of the port. . This works only in Windows2000 or

/I WindowsXP (and not in all computers —for more reliable 1/0, use a

/I Labjack device). See NumberOfLPTPorts.

function Mag(Real,Imag:double):double;
/Il returns the magnitude of complex number (Real + i*Imag)

procedure MicDatFileSensitivityAdj(fn:string;dB:double);
/[Adjusts the Microphone data correction file “fn” so that it causes the mic’s sensitivity to be dB
higher. The file will be modified, and a backup file of the original will be created.

function MoveOctaves(Oct,Value:double):double;
/ltakes Value and changes it by Oct octaves (i.e., if Oct is +1, doubles it, if Oct is -1, cuts it in
half)

Function NowDoing:string; // see SetDoing, below.
function NumberOfLPTPorts:integer;
/Ireturns the number of LPT (parallel printer) ports in the computer.

/I Works in Windows2000 or WindowsXP only.

function OctaveChange(Ffrom,Fto:double):double;
/lif moving -x octaves going from Ffrom to Fto, result is -x

function OperatingSystemName:string;
/Ireturns a string identifying the Windows operating system in use.

function PadOut(s:string;slength:integer):string; //returns string of length
/I returns a string, based on s, that is exactly slength characters long (extra space at end is filled
with blanks)

function PointinRect(const x,y:integer; ARect:TRect):boolean;






