NOTE: |

 This documents contains the notes from a section of a
class that PADT wrote in 2001.

|t has not been reviewed or updated since around 2003

« Tcl/Tkin ANSYS has become a legacy feature that is
no longer being enhanced or added to and its usage
has been and should be declining.

 PADT presents it here with no restrictions to the
ANSYS user community

Legacy Training Material
—— Offered with no
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Part 3a: Introduction to the Tcl/Tk
Language

What is Tcl/Tk and How do You Create
Simple Interfaces with It
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What is this Tcl/Tk?

« Tcl/Tk (tickle-T-K) is actually two things
— Tcl (Tool Command Language) is an interpreted scripting language
« Built with extensions in mind
« Works well with ‘C’ and C++
» Next step after PERL
— TK (Tool Kit) is a tool kit written in Tcl for making GUI’s
— This combination has become so popular that Tcl and TK are treated
as one by most people
* Most widely used cross platform scripting and GUI tool
— Over 500,000 registered developers

— All Unix/Linux, Windows, Macintosh, OS/2, OpenVMS, PalmQOS,
AS/400, more undocumented

 Free Source, Free Extensions
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Why use Tcl/Tk with ANSYS? |

« UIDL sometimes just falls short
— Wizards
— Menus that Change
— “Cartoon” Graphics
— More/Difterent Widgets

« Tcl/TKk is built into ANSYS
— Faster
— Can pass data back and forth
— Styles exist
— Extentions for ANSYS exist

« Cross Platform Capability
— Works on all systems that ANSYS runs on

Legacy Training Material
Offered with no
restrictions and no
guarantee of accuracy.
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Examples of Tcl/Tk in ANSYS

" ﬁ Function Editor =10] %]
#Add Contact Pair - O] =] T
A contact pair consists of a target surface and contact Function | Regime 1] Regime 2| Regime 3] Regime 4 | Regime 5 Regime 6
surface. You will first define the target surface. Function Type
' Single equation

TargEt Surface: Target TWE: " Multivalued function based on regime variable |<Regime Var>
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Result =
' Nodes " Rigid
" Degrees ' Radians

' Nodal Component
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Set title on window .
Create a label called msg

Create a frame called
frame

Create a button called b1

Set command of button to
put up a message box that
verifies things.

If the message box
answers OK, then destroy
the window

Show everything by using
a pack on all the items

Tcl/Tk Example 1: Hello World

A Si=] b

Ereatings and Salatations from Tel/ Tk

Goodbyel

destroy .hello

set t [toplevel .hello]

wm title S$t "Sample Hello Program"

label $t.msg —-text "Greatings and Salutations
from Tcl/Tk!"

frame $t.frame

button $t.frame.bl -text "Goodbye!" -width 10
—command {
set answer [tk_messageBox —-icon question \

—-message "Are you sure?" —-type okcancel]

if {$answer == "ok"} {destroy .}

}
pack $t.frame.bl $t.msg S$t.frame

Legacy Training Material
Offered with no
restrictions and no
guarantee of accuracy.
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Tcl/Tk Resources |

 Books

Practical Programming in Tcl and Tk by Brent Welch. Prentice
Hall, 1999. 3rd Ed
ISBN: 0-13-022028-0.

Tcl and the Tk Toolkit by John Ousterhout, Addison-Wesley,
ISBN 0-201-63337-X

Graphical Applications with Tcl and Tk by Eric F. Johnson,
M&T Books, 1997,
ISBN: 1-55851-569-0

Tcl/Tk in a Nutshell
ISBN 1-56592-433-9.

Effective Tcl/Tk Programming by Mark Harrison and Michael
Mclennan, Addison-Wesley, 1997
ISBN: 0-201-63474-0.

Legacy Training Material
—— Offered with no
restrictions and no
guarantee of accuracy.
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Tcl/Tk Resources

« Web

— Tcl Developers Exchange
* tcl.activestate.com/software/tcltk
 History, How-To’s, manuals, examples, links
 All Roads lead here

« ANSYS: Program Interaction Guide, Chapter 5
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Tcl/Tk: Basics

« Tcl was developed by John Ousterhout at UC Berkley in the late
80’s and early 90’s

— They needed a cross platform tool to develop EE applications on

« |tis atext based procedural scripting language

— Not OO
* OO extensions exist

— Not compiled: Contains an Interpreter called Wish
« Compilers exist (TclPro)
* |t comes with tons of libraries
— No need to reinvent the wheel
— Tk is the largest library: for GUI
— Databases, Graphs, OpenGL, Drag & Drop, and lots more...
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Tcl/Tk: Syntax

Tcl Programs Consist of Statements:
— command argl arg2 .. argn ;

— Users can create their own commands, called “procs”

— You can use a newline to separate commands
* Not recommended!

Case Sensitive
Allows for indentation and comments
Most things in Tcl are lists
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Tcl/Tk: Syntax

ltem Description
; or newline Statement Separator
\ Continue Statement
# Comment
var Single item variable
var(index) Array variable
var(l,j,...) multi-dimensional array variable

$var or ${var}

Substitute variable

[command] Substitute command
“string” Quoting that allows variable substitution
{string} Quoting that does not allow substitution

www.PADTING.com
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Tcl/Tk: Arguments |

« All arguments are stored as strings
— Interpreted when used in appropriate form

« Types of interpreted arguments:
— Integer: 123456
— QOctal: 0377
— Hex: 0x34f
— Float: 2.1 3.634 7.91e+16
— Boolean: true false 0 1 yes no
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Tcl/Tk: Special Variables

« Some variables are set by the Tcl Interpreter

— argc: The number of command line arguments
— argv: List of command line arguments

— argO: Filename being interpreted

— env: Array containing environment variables

— errorCode: Error code information from last Tcl Error
— Errorinfo: Describes the stack trace of last Tcl Error

. . Legacy Training Material
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tcl _interactive:
tcl_library:
tcl_pkgPath:
tcl_patchLevel:
tcl_platform:

Tcl/Tk: Special Variables

« Some more variables are set by the Tcl Interpreter

1 if interactive, 0 if not

location of Tcl libraries being used
Location of Tcl packages

Current patch level

Platform specific info

» byteOrder, machine, osVersion, platform, os

tcl_prompt1
tcl_prompt2

tcl _rcFileName:
tcl_traceCompile:
tcl traceExec:
tcl_version:

www.PADTING.com

use specified startup file

0 for trace compile, 1 for summary, 2 for detailed
0 for trace compile, 1 for summary, 2 for detailed
Tcl interpreter version number
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Tcl/Tk: Backslash's |
 \a bell
« \b backspace
o \f formfeed
* \n newline
o \r carriage return
o \t tab
o \v vertical tab
« \space space
* \newline newline
« \ddd octal value (d=0-7)
* \xddd hex value (d=0-9,a-f)
« \C Replace \c with character c
Backslash
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Tcl/Tk: Operators

+ | Plus >= | Greater Than or equal to
- | Minus <= | Less Than or equal to

* | Multiply == | Equals

/ | Divide I=| Not Equals

% | Remainder < |Less Than

> | Greater Than
| | NOT
&& | Logical And

|| | Logical OR

www.PADTING.com
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Tcl/Tk: Math Functions

abs(a) absolute value sin(a) sine

POW(X,Y) X raised to the y power sinh(a) hyperbolic sine

exp(a) e to the power of a asin(a) arc sine

sgrt(a) square root cos(a) cosine
hypot(x,y) sqri(x*x + y*y) cosh(a) hyperbolic cosine

log(a) natural log acos(a) arc cosine
log10(a) base 10 log tan(a) tangent
fmod(x,y) remainder of x/y tanh(a) hyperbolic tangent
round(a) a as integer from rounding atan(a) arc tangent
double(a) convert a to double atan2(x,y) arc tangent of x/y

int(a) a as integer from truncating rand() random num1t(>)%r >=0and <
floor(a) a as integer by rounding down srand(a) random seed

ceil(a) a as integer by rounding up

Advanced ANSYS Customization
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Tcl/Tk: Other

« Supports regular expressions similar to Unix and PERL
« Pattern globbing also supported

— ?, 7%, [abcl,[a-z],\c,[a,b,...],~,~user
« Standard I/O Channels are predefined

— stdin, stdout, stderr

e Use set var value instead of var = value
- set pi 3.14159

« To use variables, precede with a $
- set twopi Spi

« Surround expressions and bodies with { }
« Do math with expr

- set x [expr 4+5$x0]

Legacy Training Material
—— Offered with no
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guarantee of accuracy.
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Tcl/Tk: Control Statements

o for
— for start test next {body}
— Example
for {set I 0} {$I < 100} {incr TI}{
puts $I
)
 foreach

— foreach varname list {body}

— foreach varlist1 list1 varlist2 list2 ... {body} (advanced usage)

— Example
foreach I { 1 2 3 4 5 }{
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. f
— if expr1 [then] body1 [elseif expr2 [then] body?2 ...][else][bodyN]
— Example
if {$x < 0} {
set y 1
}elseif {$x == 0}{
set y 2
lelse(
set y 3
}
« switch
— switch [options] string pattern body [pattern body...]
— Example
switch $userchoice {
french {puts “bonjour”}
english {puts “greatings”}
american {puts “howdy!"”}
german {puts “Gutten abend meine Damen und Herren!”}
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Tcl/Tk: Control Statements

 while

— while test body

— Example

set $I 1
while ($SI <= 10){

puts SI

incr $I

}
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Tcl/Tk: File Open and Close

« open is command used to open files and get a chanellD
« open fileName [access] [permissions]

— dCCesSsS.
* r =reading (default) r+ = read and write existing file
* W = write w+ = read and write new or existing
* a = write append a+ = read and append
— returns the chanellD
« Example

set myFile [open test.txt r]

* close is used to close files

close chanelID
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Tcl/Tk: Output

« puts is the primary output command

« puts [-newline] [chanellD] string
— -newline supresses a new line at the end of the string
— chanellD specifies the file to write to
— string is a string or a command that produces a string

« Examples
puts “hello”
set 1 4.5234

puts “the number is $i and no more or no less”

set J 3

puts $i $7

set myfile [open t.1 w]
puts Smyfile $i $j

close Smyfile
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Tcl/Tk: Input

« gets is the primary input command
« gets chanellD [varName]
— chanellD specifies the file to read from
— varName name is container to hold values

— Returns number of characters read
« -1 signifies error or end of file

 eof chanellD
— is used to check for end of file conditions

« Examples
set fileID [open myFile.txt “r”]
while { [eof $fileID ] != 1} {

gets $fileID line
puts $line
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Tcl/Tk: Formatting 1/0O

Insert format or scanf statement into I/O commands
Uses ANSI ‘C’ format statements
Example for Output

set 1 12
set J 1.2
puts [format “%4d %5.3f” $i $3]

Example for Input

gets $infile [scan “%d %f” $i $7]
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Tcl/Tk: List Manipulation

e join list [joinString]

— Concatenates the elements of list and returns new string
— joinString specifies delimiter, defaults to space

— example
set a {1 2 3}
set b {x vy}

set ¢ [Jjoin “$a S$b”]
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Tcl/Tk: Proc’s

* You can create subroutines/functions with proc

« Put proc’s at the front of the file before the main
program

« proc {arg1 arg2 ... argn} { commands }
— argl1 arg2 ... argn are local variables
— Access global values with: global var1 var2 ... varn
— Example:

proc sayvhello {name} {
global time
puts "Good $time to you, $name"

}

set a Fred
set time morning
sayhello $Sa
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Tcl/Tk: Tk

« TK defines the GUI using Tcl
« Divided into logical groups:
— Widgets:GUI elements that user interacts with
— Geometry Management: Does layout of widgets
— Event Handling: Determines what happens when user clicks
— Focus: Controls what is active
— Dialogs: Displays messages and standard controls
— Miscellaneous: Everything else you need for a GUI
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Tcl/Tk: Tk Hierarchy

 ltems that you create in Tk are stored in a hierarchy
— “”Is the top of the heirarchy, it refers to your window manager
— You create something called a toplevel under .

— All your widgets go in the .toplevel
.toplevel.button

.toplevel.frame.button

.toplevel.frame.canvas

— You refer to things with the full pathname

« Use a set to create a variable for long pathnames
— most people do a set t .toplevelname SO they can just enter $t

. . Legacy Training Material
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www.PADTING.com

Tcl/Tk: Tk Widgets

* There is a widget to do almost everything you need:

button — menubutton
canvas — message
checkbutton — radiobutton
entry — scale
frame - tscrfllbar
label - ex

. — toplevel
listbox

menu

* You use widget options to define and control
-background, -font, etc...
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Tcl/Tk: Other Tk Commands

« Geometry Management
— grid, pack and place
— destroy
— toplevel
— Grid is preferred in ANSYS because it looks regular
« Dialogs
— tk_dialog and tk_messageBox
« pops up a dialog message window
— tk_getOpenFile and tk_getSaveFile
« Used to get and save files

. . Legacy Training Material
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Tk Commands: toplevel & destroy

« Specify your application/applet with toplevel
— Everything gets placed in the toplevel
— Hierarchy goes under
— Most people set a variable to the toplevel

« Use destroy to kill a widget or your whole construct
— Best way to exit your application

— Example:
destroy button
destroy .myDialogBox
destroy St

« Use both at the top of every application/applet

— Example:
destroy .myApp
set t [toplevel .myApp]
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Tk Commands: wm

Interact with the window manager with wm
Most Useful wm commands:

geometry: Specifies size and location of window
grid: Specifies size of grid for grid layout
iconbitmap: Points to a bitmap for your window
resizable: Turns user size change on and off
title: Sets window title (always use)

« See documentation for more options

« Example:

wm title $t "Sample Hello Program"“

wm resizable no no

Legacy Training Material
—— Offered with no
restrictions and no
guarantee of accuracy.
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Tk Commands: label

« Put non-editable text out there with label
« Use the text option to specify the string to show

 Other modifiers can be used:
— -font, -padx, -pady, -width

« Like any widget, it can be placed in the toplevel or a
frame

« Example:
label S$St.msg —-text "Greatings and Salutations from Tcl/Tk!"
label $t.framel.prompl -text "Enter Value:"
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Tk Commands: frame

« Widgets can be managed as groups by putting
them in frames

— Also provides a nice "look" to your window
« Usually includes a definition of some sort of
border:

- -borderwidth specifies the number of pixels in
border

— —-relief sets the style of the frame
- flat, groove, raised, ridge, sunken
« Example
frame S$t.fl

frame S$St.f2 —-borderwidth 5 -relief flat

Advanced ANSYS Customization

#Sample of 2 N [=]

Examples of how Frames Look

Frame 1: flat

Frame 3: groove

Frame 4: raized |

Frame 5: ridge

I Frame B sunken
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Tk Commands: Entry

« Prompt for text and numbers with entry
« Attach a variable to the entry with —textvariable
option
— If the variable pointed to by —-textvariable is already
defined, then its current value is shown in the entry

« Common Options

-background: sets background color. Most people set to white
-width: sets width
-justify: Sets text alignment
-relief: Sets look of entry (default is sunken)
« Example

— entry S$t.e_nx —-textvariable nx -bg white

. . Legacy Training Material
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Tk Commands: button

« Get an Action from the User with button
« Specify the action taken with the -command option
— Multiple lines can be handled with {} or by calling a proc

« Common Options

-padx, -pady: Sets horizontal and vertical offset to other widgets
-font: sets font
-width: Sets width. Good practice is to set width to be the
same on all of your buttons
-relief: Sets look of button (default is raised)
« Example

button $t.btnCanc -text Cancel -width 15 -command destroy St
button $t.btnOK -text OK -width 15 —-command ({

set answer [tk_messageBox —-icon question -message "Are you sure?" -type okcancel]

if {$Sanswer == "ok"} {destroy .}

. . Legacy Training Material
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Tk Commands: button

« Get an Action from the User with button
« Specify the action taken with the -command option
— Multiple lines can be handled with {} or by calling a proc

« Common Options

-padx, -pady: Sets horizontal and vertical offset to other widgets
-font: sets font
-width: Sets width. Good practice is to set width to be the
same on all of your buttons
-relief: Sets look of button (default is raised)
« Example

button $t.btnCanc -text Cancel -width 15 -command destroy St
button $t.btnOK -text OK -width 15 —-command ({

set answer [tk_messageBox —-icon question -message "Are you sure?" -type okcancel]

if {$Sanswer == "ok"} {destroy .}

. . Legacy Training Material
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Tk Commands: listbox

 (Create a user selectable list with listbox
— use the insert command to add items to the listbox
« (Can be single or multiple select with —selectmode

« Common Options

-padx, -pady: Sets horizontal and vertical offset to other widgets
-font: sets font

-width: Sets width

-height: Sets the number of displayed lines

-relief: Sets look of list (default is sunken)

-background: Sets background color (typical is white)

 Almost all listbox's need to be connected to a scrollbar

— use the —yscrollcommand with a scroll definition pointing to the list
(see example)
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Tk Commands: listbox

 Use the scrollbar command curselection to return the current
selected items to a list
e Other scrollbar commands:

delete: Deletes entries in the listbox

size: Returns number of entries in box

activate: Sets the active element

see: Scrolls the list so that a given item is visible

» Example:

destroy .lbdemo

set t [toplevel .lbdemo] Example of & Lizt Box
wm title $t "Sample of ListBox" =
frame $t.fl [tem Mumber 1
[tem Mumber 2
label $t.f1.11 -text "Example of A List Box" -pady 5 [tern Murnber 3
listbox $t.f1l.1bl -height 10 -yscrollcommand "$t.fl.sl set" |berm Mumber 4
set 1lbl $t.fl.1bl Iterm Mumber 5
for {set i 1} {$1i < 20} {incr i} { Iterm Number B
$1bl insert end "Item Number S$i"
} [tem Mumber 7
scrollbar $t.fl.sl -command "$1bl yview" Item Mumber 3
[tern Murnber 3
pack $t.fl S$t.fl.11 [term Murmber 10 |

pack $1bl -side left
pack $t.fl.sl -side right -fill y

. . Legacy Training Material
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Tk Commands: canvas

* You can add 2D graphics by drawing in a canvas
— create it with the canvas command by itself
— Draw and manipulate with canvas commands (next slide)

« Common Options
-width, -height:  Sets size and is usually required

-background: Sets the background color: usually black or white
-relief: Sets the look (sunken looks good)
-boarderwidth:  Sets width of relief

« Example

canvas $t.f2.cl -width 100 -height 100 -relief sunken \
-borderwidth 2 -background white

. . Legacy Training Material
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k Commands: canvas commands

* You do stuff in canvas's using canvas commands
— Use the name of the widget followed by the command

« Most books cover canvas commands in around 25-100 pages,
we'll hit the most important

* 0,0 is the upper left corner

e draw with the create command
create arc x1 y1 x2 y2 —extent degrees
create line x1 y1 x2 y2... xn yn (line)
create line x1 y1 x2 y2... xn yn — smooth 1 (creates spline through points)
create polygon x1 y1 x2 y2... xn yn
create rectangle x1 y1 x2 y2
create text x y —text string

Note: use —fill and —outline to specify fill and edge colors
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Tk Commands: canvas commands

« When create is used, an item ID is returned that can be used in other
commands

* You can also specify a "group" with the —tag option to create
« Many other commands manipulate existing items

delete: removes an item or items (use delete all to clear everything)
scale: scales an item or items
move: moves an item or items

« Examples:
set cnv $t.f2.cl
set 11 [S$cnv create line 1 1 3 5]
Scnv create polygon 10 10 90 10 90 90 45 45 10 90 10 10 —-fill red
Scnv create arc 10 10 50 50 -fill yellow -outline red
Scnv move 11 20 20
$cnv delete all
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Tk Commands: pack

» Make your widgets appear with pack
— The most common method of organizing widgets
— Results in some unpredictable layouts if you don't use lots of options

» pack adds widgets to the parent window/frame, in the order given

— -side specifies which direction to fill:
top: top to bottom (default) left: left to right
bottom: bottom to top right: right to left

— -fill specifies if the object should be expanded to fill the space in x,y or both
— -before,-after allow you to insert widgets into an already packed frame

— -padx,-pady specify padding between widgets in a pack

— -ipadx,-ipady specify internal padding

— -ancor specifies where infilled packing should start

* uses directions: n s e w ne nw se sw
» also uses center to center the widgets

« To remove a widget, use pack forget widgetname
« Examples:

pack .wl .w2 .w3 —-fill x —-side top

pack .wé4 —-after .wl

pack .wl .w2 —anchor center -side left
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k Commands: grid config

* You can also make your widgets appear with grid
— Puts widgets in rows and columns
— Note the config sub-command
— Best for data entry forms (most ANSYS applications)

« Use options to specify where and how to place in row,column
— -row specifies row number
— -column specifies column number
— -columnspan,-rowspan forces widget to go across multiple columns/rows
— -sticky alligns within a cell: use n s e w or any combination of

« Examples:
grid config .11 -row 1 —-column 1 —-columnspan 3 —-sticky e
grid config .12 —-row 2 —-column 2 -sticky e

grid config .13 —-row 3 —-column 3 -sticky w
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Set title on window .
Create a label called msg

Create a frame called
frame

Create a button called b1

Set command of button to
put up a message box that
verifies things.

If the message box
answers OK, then destroy
the window

Show everything by using
a pack on all the items

Tcl/Tk Example 1: Hello World

& =10]x]

Greatings and Salutations from Tel/ Tkl
Goodbypel

destroy .hello

set t [toplevel .hello]

wm title S$t "Sample Hello Program"

label $t.msg —-text "Greatings and Salutations
from Tcl/Tk!"

frame S$t.frame

button $t.frame.bl -text "Goodbye!" —-width 10 \
—command {
set answer [tk_messageBox —-icon question \

—-message "Are you sure?" —-type okcancel]

if {$answer == "ok"} {destroy $t}

}
pack $t.frame.bl $t.msg S$t.frame

Legacy Training Material
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guarantee of accuracy.
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Tcl/Tk Example 2: Simple Canvas

Set up window destroy .drawl
set t [toplevel .drawl]

(destroy and toplevel are wm title St

critical in ANSYS) frame $t.fl -relief groove -borderwidth 2
label $t.fl.msg -text "This script shows simple graphics"

"Sample Graphics Program"

Create frame f1 and put a

rnessageinit frame $t.f2 -relief groove -borderwidth 2
button $t.f2.bl —-text "Draw" —-width 10 —command {
create frame 2 $t.f2.cl create polygon \

10 10 90 10 90 90 45 45 10 90 10 10 \
putin 3 buttons: b1,b2,b3  -fill red
}

b1 does drawing button $t.f2.b2 -text "Clear" -width 10 -command ({
St.f2.cl delete all
b2 deletes drawing }
. button $t.f2.b3 -text "Exit" -width 10 -command {destroy
b3 exits St}
) canvas $t.f2.cl -width 100 -height 100 -relief sunken \
pack everything up ~borderwidth 2 -background yellow
| & S ample Graphics Progiam [ [=] EA |
L pack St.fl St.fl.msg —-expand yes -fill both

pack S$t.f2 st.f2.cl
pack $t.f2.bl $t.f2.b2 $t.f2.b3 \
-side left -expand yes —-fill both —-anchor w
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Part 3b: Using Tcl/Tk in ANSYS

How to Incorporate Tcl/Tk GUI
Elements into ANSYS UIDL and APDL
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Tcl/Tk From Within ANSYS

« ANSYS is directly linked with the various Tcl/Tk
iInterpreters
— Tecl shell for just running scripts without GUI
« ~tcl, ‘source filename’
— Tcl/Tk Shell (wish) for doing GUI stuff
« ~tk, ‘source filename’
— Enhanced UIDL

e ~eui, ‘source filename’

* Includes object oriented [incr Tcl] and [incr Tk] and some ANSYS
objects

— For now, stick with ~tk
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Tcl/Tk From Within ANSYS

« ANSYS is directly linked with the various Tcl/Tk
iInterpreters
— Tecl shell for just running scripts without GUI
« ~tcl, ‘source filename’
— Tcl/Tk Shell (wish) for doing GUI stuff
« ~tk, ‘source filename’
— Enhanced UIDL

« ~eui, ‘source filename’
* Includes object oriented [incr Tcl] and [incr Tk] and some ANSYS
objects

 For now, stick with ~tk

e« (Can be called from UIDL menus
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Tcl/Tk in ANSYS: Simple Example

« Dialog Widget that destroy .noder

prompts for X and Y set t [toplevel .noder]
values then creates set _nx [ans_getvalue PARM,_nx, VALUE]

set _ny [ans_getvalue PARM,_ny, VALUE]

a node
i Note use of label $t.l1 -text "Create Node at Specified X and Y Value"
ans_getvalue and label $t.lx —-text "X: "

label $t.ly —-text "Y: "

entry S$St.e_nx —-textvariable _nx -bg white

¢ Also shows use of entry S$t.e_ny —-textvariable _ny -bg white
gﬂdtolaycnﬂ button $t.btnOK —-text OK -bg grey —-command {\

ans_sendcommand "*set, _nx, $_nx"

ans_sendcommand "*set, _ny, $_ny"

ans_sendcommand "*set,_ BUTTON, 2"

ans_sendcommand "n,,_nx,_ny"

destroy $t

ans_sendcommand

grid config $t.1 -row 1 —-column 1 -columnspan 2

grid config $t.1lx -row 2 —-column 1 -sticky e

grid config $t.ly —-row 3 —-column 1 -sticky e

grid config $t.e_nx -row 2 -column 2 -sticky w

grid config $t.e_ny -row 3 -column 2 -sticky w

grid config $t.btnOK -row 4 -column 1 -columnspan 2 -pady 5
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Tcl/Tk iIn ANSYS: Get Values

« ans_getvalue ansGetCommand
— Retrieves an ANSYS value
— ansGetCommand is fields 3 through 8 of *get command
— Example:

set ansRev [ans_getvalue active,,rev]
set nxval [ans_getvalue node, 1, loc, x]

« ans_getvector ansAPDLarray
— Extracts value of APDL array and puts it in Tcl list
— ansAPDLarray is name of array in ANSYS

— Example:
!APDL Commands
*dim, tt,, 8
tt(1) = 1,3,5,9,4,3.2,6.2,4.4

#Tcl Commands
set aa [ans_getvector tt]
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Tcl/Tk in ANSYS: Send APDL Command

 ans _sendcommand command

— Sends the string command to ANSYS as if it were typed at the
command line

— Returns status: 0 = OK, 1 = note, 2 = warning, 3 = error

— This is how you get ANSYS to do most things
e Build the APDL command in Tcl/Tk, then send it

— Example:
set a 14
set b 15
ans_sendcommand k, $a,2,3,0
ans_sendcommand k, $b,3,3,0
ans_sendcommand 1, $a, $b
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Tcl/Tk in ANSYS: Show Information

* ans_senderror errorLevel string
— Does an ANSYS *msg in the output and GUI
— errorLevel: 1 = note, 2 = warning, 3 = error, 4 = fatal
— String is what is shown in the error message
— Example:

ans_senderror 3 You done entered the wrong value!

« ans_writeout string
— Writes string to the ANSYS output window/file

. . Legacy Training Material
Advanced ANSYS Customization 9 O¥fered Wi?h no

restrictions and no
guarantee of accuracy.

< 3/31/01 - 54-
www.PADTINC.com



Tcl/Tk in ANSYS: Picking |

« A wealth of picking commands:

— ans_pick_entity, ans_pick _entitydone, ans_pick entitydump,
ans_pick_entitydumpdup, ans_pick_entityinfo,
ans_pick_entityingr, ans_pick_entitypickall,
ans_pick_entityrange, ans_pick _enitityreset,
ans_pick_entityrestart

— ans_pick xyz, ans_pick xyzadd, ans_pick xyzdone,
ans_pick _xyzdump, ans_pick xyzinfo, ans_pick xyzingr,
ans_pick xyzreset

« See Chapter 5 of the ANSYS Program Interaction
Manual for Details
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Tcl/Tk in ANSYS: Storing Info

 When you exit a Tcl/Tk script, it's memory is erased

« To store data you can:
— Write it to a file and then read it again when you need it

— Store each Tcl/Tk variable as an ANSYS parameter with
ans_sendcommand

— Write a fancy routine to store all active variables in an ANSYS
array: variable names in one column, values in the next.

« Example in file: lib/Euidl1.0/euidl.tcl

« ~reset clears everything out
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Tcl/Tk iIn ANSYS: How to Run It

* From the Command line

— ~eul, '"source filename.tcl'

« From UIDL

— Inp_ P
Cmd_) ~euil, '"source filename.tcl'
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Tcl/Tk in ANSYS: Example 2

destroy .titles
set t [toplevel .titles]
wm title $t "ANSYS Model Titles"

set theTitles ""
set tt ""
for {set j 0} {$j < 5} {incr Jj} {
for {set 1 1} {$i < 80} {set 1 [expr $i+8]} {
lappend tt [ans_getvalue active,,title, $j,start, $i]
]}_append theTitles [jOil’l $tt nn] B ANSYS Model Titles =] B3

set tt "" Title: IHHHHHHHHHHHHHHHHHH

} Sub Title 1- i

. ) . Sub Title 2 |.-’-‘n.n0thEI zub title For pou
set ansTitle [lindex S$theTitles 0]

set ansStl [lindex S$theTitles 1
set ansSt2 [lindex S$theTitles
set ansSt3 [lindex S$theTitles
set ansSt4 [lindex S$theTitles

Sub Title 3: IThe raitt i spain fall mainly an the plane

ok | Cancel |

Sub Title 4: |Last One

W N

entry S$t.etitle -textvariable ansTitle -width 80
entry St.estl —-textvariable ansStl -width 80
entry St.est2 -textvariable ansSt2 -width 80
entry S$t.est3 —-textvariable ansSt3 -width 80
entry St.estd4 -textvariable ansSt4 -width 80
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label
label
label
label
label

grid
grid
grid
grid
grid

grid
grid
grid
grid
grid

&
=3
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1 —-sticky e

1 —-sticky e
1 —-sticky e
1 —-sticky e

-pady 3
-pady 3
-pady 3
-pady 3

etitle —-row 1 -column 2 -sticky e

St.ltitle -text "Title:"
St.lstl —-text "Sub Title 1:"
St.lst2 —text "Sub Title 2:"
St.1lst3 —text "Sub Title 3:"
St.lst4 —-text "Sub Title 4:"
configure $t.ltitle
configure $t.lstl -row 2 —-column
configure $t.lst2 -row 3 —-column
configure $t.1lst3 -row 4 —-column
configure $t.lst4 -row 5 —-column
configure S$t.
configure S$t.estl -row 2 —-column
configure $t.est2 -row 3 —-column
configure $t.est3 -row 4 —-column
configure S$t.est4 -row 5 —-column

2 —sticky e

2 —sticky e
2 —sticky e
2 —sticky e

frame $t.bframe -relief groove -borderwidth 2
button $t.bframe.okBut -text OK -command doOK
button $t.bframe.cancelBut -text Cancel -command {destroy $t}
grid configure S$t.bframe -row 10 —-column 1 -columnspan 2
grid configure S$t.bframe.okBut -row 1 —-column 1 -padx 3 -pady 3
grid configure S$t.bframe.cancelBut -row 1 —-column 2 -padx 3 -pady 3

Advanced ANSYS Customization

3/31/01 - 59-

Tcl/Tk in ANSYS: Example 2

-padx
-padx
-padx
-padx

—-row 1 —-column 1 -sticky e -pady 3 -padx 2

2

2
2
2
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proc doOK {} {

ans_sendcommand
ans_sendcommand
ans_sendcommand
ans_sendcommand
ans_sendcommand

destroy St

Tcl/Tk in ANSYS: Example 2

"/title, SansTitle"
"/stitle,1l, $SansStl"
"/stitle, 2, $ansSt2"
"/stitle, 3, $ansSt3"
"/stitle, 4, SansSt4"

<
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global t ansTitle ansStl ansSt2 ansSt3 ansSt4
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Tcl/Tk in ANSYS: Comments |

 The Entire ANSYS GUI can be redone with Tcl/Tk
— Mechanical Toolbar is an example
— Results Viewer
— Equation Tool

» Perfect for Wizards

— Contact wizard

« Should Consider [incr Tcl}/[incr Tk] if you are doing a
very large application

« Don't forget to Crawl, Walk, Run
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