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Tutorial Outline
-

» Introductionto Tcl/Tk and TASH
e Scripting in Adawith TASH
e GUI programming in Adawith TASH
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What iIsTcl/Tk?

 Tool Command L anguage (>
— Simple, powerful, and extensible scripting language
— Compare to Bourne shell, C shell, Perl, awk

e ToolKiIt
— Portable GUI toolkit extension of Tcl
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Why | Like

ScriEting Languages

* Rapid development of small applications

 Integration of several small applications
Into one larger coherent application

e Operating system interfaces
e Text processing facilities
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Scripting Languages
CaEabiIities

* Regular expression pattern matching
and string substitution

o Associative arrays
e Fileand directory handling

» Execute another program
— Send Input to program
— Read its output
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Why Tcl/Tk in Particular?

« Platform independent

— Unix (X Windows), Windows, and Macintosh
 Embeddable
* Extensible

— ODbject oriented

— Widget libraries

— Oracle interface
e Open Source
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Sample Tcl Script

| dentify Programming Language

Command line argumentsj

[] -- execute a commandj

foreach file $argv {
set extension [file extension $fil €]
switch -glob $extension {
".tcl” {puts "$file tcl"}
"“.ad[abs]" {puts "$file ada"}
“.[ch]" {puts "$file c"}
def aul t uts "$file unknown"}

"glob" style pattern matchingj
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Tcl Interpreter Interaction
(Embedded Tcl)

Tcl Interpreter;: Ada Program

4 )

1. Create Interpreter

2. Initialize Tcl and Tk

( Tel Interpreter )4 3. Create new Tcl Commands
4. Create GUI Components

5. Bind Event Handlers

6. Start Tk Event Loop

\, J
Y
Built-in Application-specific
Commands Commands and
Utilities

r
( Tcl Utilities ){
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Why | Don't Like

Scriﬁting Lanuages

e Lack of strong typing

e Some scripting languages have very
Imited modularity facilities

e Lack of module interface checks
 Poor performance
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What ISTASH?
-

 Free Adabindingto Tcl/Tk

« TASH isnot ascripting language with
an Ada-like syntax
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Why Use TASH?

e Toextend Tcl by adding new commands
coded in Adainstead of C

 Touse Tcl capabilitiesin an Ada program
— Regular expression pattern matching
— Associative arrays

 Platform independence

— Operating system interface
— GUI toolkit
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Sample TASH Program
e

for I in 1..Ada. Command_Li ne. Argunent Count | oop
decl are
File Nanme : constant String :
Extension : constant String :
begi n
I f Extension = ".tcl" then
Ada. Text IO Put Line (File_ Name & " tcl");
el sif Tash. Regexp. Match (Extension, ".ad[sb]") then
Ada. Text IO Put Line (File Nane & " ada");
el sif Tash. Regexp. Match (Extension, ".[ch]") then
Ada. Text IO Put Line (File_ Nanme & " c¢");
el se
Ada. Text | O Put Line (File Nanme & " unknown");
end if;
end;
end | oop;

Ada. Command_Li ne. Argunent (1);
Tash. Fi |l e. Extensi on (Fil e_Nane);
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Ada Binding
O

e Thin binding
e Thinner binding
e Thick binding

SIGAda 2000 TASH-13



Thinner Binding
e

e Implements Tcl APIs(tcl.h)

— Subprograms and data types correspond
one-to-one to C functions and Tcl data

types
o UsesTcl return codes
o Uses C datatypes (Interfaces.C)

o Tcl and Tcl. Tk packages
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Thin Binding
e

e Implements Tcl APIs(tcl.h)

— Again: Subprograms and data types
correspond one-to-one to C functions and
Tcl datatypes

» Uses exceptions in place of return codes
o Uses Adadatatypes
e Tcl.Adaand Tcl.Tk.Ada packages
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Thick Binding

o Interfaceto Tcl capabilities

— Not a one-to-one correspondance with C
functions or Tcl data types

» Usestagged controlled types

* Hides and protects access to
Tcl interpreter

o Automatically initializes Tcl
e Tasn package and itschildren  Justsay NO
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Tutorial Outline
-

 Introductionto Tcl/Tk and TASH
» Scripting in Adawith TASH
e GUI programming in Adawith TASH

SIGAda 2000 TASH-17



Scripting vs Ada
O

 Scripting good for
— small applications (< 1 KSLOC)
— where strings are chief datatype

— Integration of several programs into one
application

— GUI front-end to command line program
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Scripting vs Ada
O

« Adamuch better for
— larger applications
— non-string and complex data types
— higher performance
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TASH Scripting Capabilities

-]
» List object
* Regular expression pattern matching
o Associative arrays
* Fileand directory handling
e Filel/O
e Executing other programs
o C-style printf formatting
e Platform information
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TASH List Object

.
e Basedon Tcl lists

e Zero or more eementsin an ordered list

e Each element may be a scalar type, astring
or alist

e Generic list package for handling
— Integer types
— floating point types

* Elements of different types may be stored in
onelist
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Common List Functions
-

L — The|quick | brown

decl are
L : Tash. Lists. Tash List;
begi n

L : = Tash.Lists. To Tash List ("quick");
Tash. Li sts. Append (L, "brown");
Tash. Lists.Insert (L, 1, "The");
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Common List Functions
-

L — The| quick | brown

Tash. Lists. Head (L) = "The"

Tash.Lists. Tail (L) = "brown"

Tash. Lists. Get_Elenent (L, 2) = "quick"
Tash. Lists.Length (L) = 3

Tash. Lists.|ls Enpty (L) = Fal se
Tash.Lists. To String (L) = "The quick brown"
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Append ElementsvsList
O

L — The| quick | brown

K — fox|jumps| over

Tash. Li sts. Append_El enents (L, K);

L — The| quick | brown | fox | jumps| over

Tash. Li sts. Append_List (L, K)

L — The|quick | brown » fox | jumps | over
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Concatenate List & String
e

L — The| quick | brown

K — fox|jumps| over

J =L &K

J — The| quick | brown | fox |jumps| over

J:=J &"the" & "lazy" & "dog",;

L — The|quick | brown | fox | jumps|over |the|lazy | dog
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Delete List Elements
R

Tash. Lists. Delete Elenent (L, 3);

Tash. Lists.Delete Slice (L, 2, 4),;

L — The| over
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Replace List Elements
e

Tash. Li sts. Repl ace_El enent (L, 2, "slow');

Tash. Lists. Replace_Slice (L, 5, 6, "hops");

L — The| dow |brown |fox | hops
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Push and Pop
O

Tash. Lists. Pop (L);
Tash. List. Push (L, "A");

L—> A |quick | brown |fox|jumps|over
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Sort A List
R

L := Sort (L);

L := Sort (L, Order => Decreasing);

L — quick | over |jumps|fox | brown | The
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SplitaStringto Createa List
e

L := Tash.Lists. Split (
Str => "http://ww. adat cl . coml docs/intro. ht ni,
Split At =>"/");

L Aﬁ http: www.adatcl.com | docs | intro.htm
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Createalist from a String
e

L := Tash.Lists. To Tash List (
"{Terry Westl ey} twestley@cmorg");

L — Terry Westley | twestley@acm.org

SIGAda 2000 TASH-31



Join the Elementsof aList
-

L — Terry Westley | twestley@acm.org

Tash. Lists.Join (L, ",") =
"Terry Westl ey, twest| ey@cm org"
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Integer and Float List Elements
e

L — The|quick | brown | fox | jumps|over| 1.0 |lazy | dog

Tash. Li sts. Repl ace_El enent (L, 7, "one");
Tash. I nteger Lists. Replace Elenent (L, 7, 1);

Tash. Fl oat _Li sts. Repl ace_Elenent (L, 7, 1.0);
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TASH Scripting Capabilities

-]
o List object
» Regular expression pattern matching
o Associative arrays
* Fileand directory handling
e Filel/O
e Executing other programs
o C-style printf formatting
e Platform information
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Regular Expression Query
O

Tash. Regexp. Mat ch (

Source => "Tcl/Tk",

Pattern => "T[c(C]") = True
Tash. Regexp. Mat ch (

Source => "Tcl/Tk",

Pattern => "(Ada| Tk)") = True

* For complete detaills on forming regular
expressions, see Tcl documentation page
re syntax or |EEE 1003.2
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Regular Expressions
e

e Atom
— A character
— A character group, e.g. [azA-Z], [cC], [*0-9]
— Any single character: .
— A branch
o Quantifier
— * = seguence of 0 or more atoms
— + = sequence of 1 or more atoms
— ?=0o0r 1atom

e Branch
— Maitch one of severdl patterns: (Tcl|Tk)
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Regular Expression Examples
O

e An Adacomment line:

/\*__|_

e An Adaidentifier:
[A-Z][A-Za-z0-9 |*

A floating point number:
(+|-)?7{0-9]+\.[0-9] +([eE] (+]-) [ 0-9] +)?
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Regular Expression Example

(+])? [0-9]+ \. [0-9]+ ([eE](+|-)?[0-9]+)?
Sign: O or 1 of either + or -

Fore: 1 or more digits

Decimal point

Aft: 1 or moredigits

Exponent: O or 1 of:

e or E followed by an optional sign followed by 1 or
more digits

SIGAda 2000 TASH-38



Extract a Substring
e

L : = Tash. Regexp. Match (
Source => "Tcl/Tk",
Pattern => "T[ kK] $");

L — Tk
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M atch and Extract

I\/IuItiEIe Substrings

L : = Tash. Regexp. Match (
Source => "Tcl/Tk",
Pattern => "(Tcl)/(Tk)"));

L— Tcl/Tk|Tcl| Tk
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String Substitution
e

Tash. Regexp. Substitute (
Sour ce => "Tcl / Tk",
Pattern => "(Tcl/|Tk)*",
Sub _Spec => "Use TASH') =

"Use TASH'
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Other Regular Expression Features
O

 |gnore case in source string

o Search for strings in the elements of alist
— Going forward
— Going backward
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TASH Scripting Capabilities

-]
o List object
* Regular expression pattern matching
» Associative arrays
* Fileand directory handling
e Filel/O
e Executing other programs
o C-style printf formatting
e Platform information
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Associative Arrays

 Based on Tcl arrays
e Zero or more elements each indexed by a string

« Each element value may be a scalar type, astring
or alist
o Generic array packages for handling
— Integer types
— floating point types
* Element values of different types may be stored in
one array
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Create an Array
e

decl are
A . Tash. Arrays. Tash_Array;
begi n
A = Tash. Arrays. To_Tash Array (
"{New Yor k} Al bany Maryland Baltinore");

A » New York — Albany

Maryland ——| Baltimore

Indices Vaues

SIGAda 2000 TASH-45



Get Array Indices
e

Albany

A » New York —
Maryland —| Baltimore

L := Tash. Arrays. Get _Indices (A);

L — New York | Maryland

L := Tash. Arrays. Get _Indices (A "Mary*");

L — Maryland
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Glob-Style Pattern Matching
O

e Not full regular expressions
e Match any single character: ?

« Match any sequence of zero or more
characters: *

o Character group: [A-Z], [0-9]
e Alternation: {aDb,...}

e For complete detaills on forming glob-style
patterns, see Tcl documentation page glob
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RE vs Glob Patterns
R

* Regular Expressions are more powerful,
resulting, often, in more complicated

patterns
* Regular Expressions can match a portion of
astring

e Glob-style patterns usually must match the
whole string
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Get Array Indices
e

A » New York — Albany

Maryland —| Baltimore

Tash. Arrays. GCet _I ndices (A) =
"{New York} Maryl and"

Tash. Arrays. GCet _I ndices (A, "Mary*") =
"Maryl and"

Tash. Arrays. GCet _I ndices (A "*[Yy]*") =
"{New Yor k} Maryl and"
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Set Array Element
-

Tash. Arrays. Set _El enent (
TArray => A,
| ndex => "Maryl and",
Val ue => "Annapolis");

A — New York Albany

P
Maryland ——| Annapolis
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Set Array Element
-

Tash. Arrays. Set _El enent (
TArray => A,
| ndex => "California",
Val ue => "Sacranento");

A — New York — Albany

Maryland ——| Annapolis
California\

Sacramento
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Set Array Elements
-

Tash. Arrays. Set _El enents (A,
"Oregon Portl and Pennsyl vania Harrisburg");

A — New York — Albany
Maryland ——| Annapolis
California ~—,

Sacramento
Oregon \
Pennsylvania\ Portland
Harrisburg
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Delete Element
R

Tash. Arrays. Del ete El enent (A, "Pennsylvania");

A — New York — Albany

Maryland ——| Annapolis
California\

Oregon Sacramento
\ Portland
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Get Elements Sorted by Indices
O

A — New York Albany

P
Maryland —| Baltimore

L := Tash. Arrays. Get _Sorted El enents (A);

L — Maryland | Baltimore| New York | Albany
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Get Sorted I ndices
[

A — New York — Albany

Maryland —| Baltimore

L := Tash.Lists. Sort (
Tash. Arrays. Get _Indices (A));

L — Maryland | New Y ork
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Array Query Functions
e

A — New York — Albany
Maryland ——,

Baltimore

Tash. Arrays. s Enpty (A = Fal se

Tash. Arrays. Length (A = 2

Tash. Arrays. Get _El enent (A, "Maryland") = "Baltinore"
Tash. Arrays. Get _El enments (A, "Mary*") = "Bal ti nore"

Tash. Arrays. Get _El enents (A, "*[Yy]*") =
"Al bany Bal ti nore"

Tash. Arrays. Exists (A, "Col orado") = Fal se
Tash.Arrays To _String (A =
"{New Yor k} Al bany Maryl and Bal ti nore"
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Integer and Float Array Values

Tash. I nteger Arrays. Set _Elenment (A, "Int", 8000);

Tash. Fl oat _Arrays. Set _El enent (A, "Float", 3.14);

A — New York — Albany

Maryland ——| Annapolis
California\

nt Sacramento
Float N 8000

3.14

SIGAda 2000 TASH-57




TASH Scripting Capabilities

-]
o List object
* Regular expression pattern matching
e Associative arrays
» File and directory handling
e Filel/O
e Executing other programs
o C-style printf formatting
e Platform information
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Get and Set

File Access and M odified Times
R

Tash. File. Get _Access Tinme ("tash-file. ads)

Tash. File. Set Access Tinme ("tash-file.ads",
Cal endar . d ock) ;

Tash.File.Get _Mdified Tine ("tash-file.ads")

Tash.File.Set _Mdified Tine ("tash-file.ads",
Cal endar . d ock) ;
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Get and Set File Attributes
R

Tash. File. Get _Attribute (
"tash-file.ads", Short Nane)

Tash. File. Set Attribute (
"tash-file.ads", H dden, "0");
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File Attributes
-

Group Unix group name of afile

Owner Unix user name of the owner of afile

Permissions| Unix permissions as octal code used by chmod(1)
Archive Win archive attribute of afile ("0" or "1")

Hidden Win/Mac | hidden attribute of afile ("0" or "1")

LongName | Win expands each path element to itslong version (this

attribute cannot be set)

ReadOnly | Win/Mac | readonly attribute of afile ("0" or "1")
ShortName | Win returns string where each path element is replaced
with its short (8.3) version of the name (this
attribute cannot be set)

SystemAttr | Win system attribute of afile ("0" or "1")
Creator Mac Finder creator type of thefile
Ftype Mac Finder file type of file
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Extract File Name Portions
-

Tash.File.Directory Nane ("/usr/lib/libma") =

“fusr/lib"
Tash. File. Extension ("/usr/lib/libma") =
" g

Tash. Fil e. Root _Nane ("/usr/lib/libma") =
“fusr/lib/libnt

Tash.File. Tail nanme ("/usr/lib/libma") =
"Il bm a"

SIGAda 2000 TASH-62



File and Directory

Querx Functions

 Determineif afileor directory
— Isaregular file
— Isexecutable
— Exists
— Isadirectory
— Isreadable by user
— Iswritable by user
— Isowned by user
—Isalink
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File and Directory

Querx Functions

e Get native name

o Get path type (absolute, relative, or volume
relative)

e Get filename alink references
e Get sizeof afile
o Split afile name at its path separators
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Get File Type
-

e File

e Directory

e CharacterSpecial
* BlockSpecial

e Ffo

e Link

o Socket
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File and Directory

Querx Functions

e Get volume names
— Unix: aways ("/")
— Windows: ("a/", "c:/", "d:/")
e Get current working directory
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File Name Pattern M atching
-

function Match (

Pattern . 1n String;

Directory > In String :="";
Path Prefix . In String ;= ,
Type_Li st > in String :="")

return Tash. Llsts Tash_Li st;

Tash.File.Match ("*", Directory => "../bin")

L — ../bin/clean.tcl | ../bin/install.tcl
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File and Directory

M odification Functions
-

e Copy filesand directories
* Deletefilesand directories
* Create adirectory
 Rename afileor directory
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Other Fileand Directory

Functions
-

 Join strings to form afile name with proper
platf orm-dependent path separator

« Change current working directory
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TASH Scripting Capabilities

-]
o List object
* Regular expression pattern matching
e Associative arrays
* Fileand directory handling
» File /O
e Executing other programs
o C-style printf formatting
e Platform information
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TASH Filel/O

-]
e Open
— File
— Serial port
— Command pipeline
e Close
e FHush

o Get list of process IDs of acommand
pipeline
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TASH Filel/O
-

e New Line

o Get, Get Line

e Put, Put Line

* Get blocking mode

e Get and set buffering mode
e Get and set buffer size

e Get and set trandlation mode
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TASH Scripting Capabilities

-]
o List object
* Regular expression pattern matching
e Associative arrays
* Fileand directory handling
e Filel/O
» Executing other programs
o C-style printf formatting
e Platform information
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Command Pipeline
e

decl are
Pipe : Tash.File IO File Type;
Line : String (1..1000);
Last : Natural;
begi n
Tash.File 1O Open (
File => Pipe,
Name => "| ps -ef | grep -i oracle",
Mode => Tash.File | O Read);
while not Tash.File IO End O File (Pipe) |oop
Tash.File 10 Get _Line (Test File, Line, Last);
Ada. Text 1O Put _Line (Line (1..Last));
end | oop;
Tash.File I O C ose (Pipe);
end,;
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TASH Scripting Capabilities

-]
o List object
* Regular expression pattern matching
e Associative arrays
* Fileand directory handling
e Filel/O
e Executing other programs
» C-style printf formatting
e Platform information
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C-Style Printf For matting
e

Tash. Li sts. Format (
"The result for % 15s is %.2f (%94x)",
To_Tash_List("{a piece of pi}") & 3.14159 & 89) =

"The result for a piece of pi s 3.14 (0059)"
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TASH Scripting Capabilities

-]
o List object
* Regular expression pattern matching
e Associative arrays
* Fileand directory handling
e Filel/O
e Executing other programs
o C-style printf formatting
» Platform information
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Platform | nformation
-

Tash. Platform Byte Order =
"l'ittl eEndi an" or "Dbi gEndi an"

Tash. Pl at f orm Machi ne =
"Intel", "PPC', "68k", or "sundni

Tash. Platform OGS =
"W ndows 95", "Wndows NT", "MacOS", or "SunQOs"

Tash. Pl at f orm OS_Ver si on =
versi on nunber of the operating system

Tash. Platform Pl atform =
"W ndows", "nmcintosh", or "unix"

Tash. Pl atf orm User Name =
| denti fies current user
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Tcl CapabilitiesMissing from

TASH Thick Binding

« \Windows registry editing
« \Windows Dynamic Data Exchange (DDE)

e Communication protocols
— TCP, UDP, HTTP

 Manipulate binary data

* Time functions

* Fileevent handlers

» Load binary library or Tcl package
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Tutorial Outline
-

 Introductionto Tcl/Tk and TASH
e Scripting in Adawith TASH
» GUI programming in Adawith TASH
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Ada GUIswith TASH
-

 TASH provides an alternative to using
platform-dependent GUI APIs

— Windows API for GUI development on
Windows 95/98/Me/NT/2000

— X Window system on Unix
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Sample GUI Application

A simple GUI application for computing
future value of a series of fixed monthly
Investments will be demonstrated

I\/I*(1+i)n_1
i

Future Value =

where M = monthly investment
| = Interest rate per month
N = number of months
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Sample Screenshot
O

Future Value of Savings P =] B3

M onthly S avings Armount; I

Snnual Interest Bate: .'

Mumber of Years: |

Compute Future W alue: '
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Pattern of a TASH Program
e

o Start Tcl Interpreter

o Initialize Tcl and Tk

e Create new Tcl commands
e Create GUI components

* Bind event handlers

o Start Tk event loop
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Create GUI Components

Window Manager
Entry

Frame Future Value of Savings

L abel

Eu:umputni Future W alue: '

/

/

Button
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Create GUI Components

Frame, Label and Entry
-]
Moy Savirgsdmours [
—
Tcl . Tk. & eate (Frame, " ant", "-bd 2");
Tcl . Tk. Pagk (Franme,/"-side top -fill x");

Tcl . Tk. Creat\e (At "Entry, ".ant.entry",
"-wdth 20 -bg white");
Tcl . Tk. Pack Ant _Entry, "-side right");

Tcl . Tk. Create (Label, ".ant.| abel",
"-text {Monthly Savings Amount:}");
Tcl . Tk. Pack (Label, "-side right");
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Create GUI Components

Frame, Button, and L abel
. 1

Eu:umpl.%e Future " alue: ' /
(I

rane,
ane,

Tcl . Tk. Create (
Tcl . Tk. Pack (

v', "-bd 2");
-side top -fill x");

Tcl . Tk.Create (Result, ".fv.result",
"-wdth 20 -rel\ief sunken");

Tcl . Tk. Pack (Result, "-side right");

Tcl . Tk. Create (Button, ".fv.button",
"-text {Conpute Future Value:} " &
"-command conput eFut ur eVal ue");

Tcl . Tk. Pack (Button, "-side right");
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Create GUI Components

Window Title and Focus
.

-- Add a wwndow title
Tcl . Ada. Tcl _Eval (Internp,
"wmtitle . {Future Val ue of Savings}");

-- Set focus to the first entry field

Tcl . Ada. Tcl _Eval (Interp, "focus
.ant.entry");
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Create New Tcl Command
R

decl are
package CreateConmands i s new
Tcl . Ada. Generi c_Command (I nteger);
Command : Tcl. Tcl _Command,;

begi n
-- Create a new Tcl command to conpute
-- future val ue.
Command : = Creat eCommands. Tcl Creat eConmand (
| nt erp, "conput eFutureVal ue",
Conput e_Fut ure_Val ue_Command' access,
0, NULL);
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Create New Tcl Command

Tcl calls Ada Subprogram
- /]

function Conpute Future Val ue Command (
ClientData : 1 n |Integer;

| nterp . 1n Tcl.Tcl _Interp;
Ar gc . in ClInt;
Ar gv . In CArgv. Chars Ptr _Ptr

) return C Int;

pragma Convention (C, Conpute Future Val ue Commuand);
-- Declare a procedure, suitable for creating a

-- Tcl command, which wll conpute the Future Val ue.
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Create New Tcl Command

Get the “Monthly Savings Amount”
- /]

begin -- Conmpute Future_ Val ue Conmand

-- get the nonthly investnent anmobunt fromits text
entry

-- field, evaluate it in case it Is an expression,
-- and make sure it is not |less than zero
Anount : = Money (

Tcl . Ada. Tcl _ExprDouble (Interp, Tcl.Tk. Get
(Ant _Entry)));

| f Amount < 0.0 then
return Tcl.TCL _OK;
end if;
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Create New Tcl Command

Get the“ Annual Interest Rate”
.1

-- get the annual interest rate fromits text entry
-- field, evaluate it in case it Is an expression,
-- and nmake sure it is not |less than zero

Annual Rate := Float (

Tcl . Ada. Tcl _Expr Doubl e (
I nterp, Tcl.Tk.Get (Rate Entry)));

| f Annual Rate < 0.0 then
return Tcl.TCL _OK;
end if;
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Create New Tcl Command

Compute and Display Future Value
-]

-- conpute the nonthly interest rate
Rate : = Annual Rate / 1200. 0O;

-- conpute the nunber of nonths
Months := Years * 12;

-- conpute future val ue

Future_Val ue : = Miney (
Fl oat (Amount) * ((1.0 + Rate)**Months - 1.0)/Rate);

-- put the future value into the result | abel

Tcl . Tk. Configure (Result, "-text " &
Money' i mage (Future_ Val ue));
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Bind Event Handlers
-

-- Bind Return to the button conmmand.
-- | f Button has focus, pressing Return wll
-- execute Tcl command, conputeFutureVal ue

Tcl . Tk.Bind (Button, "<Return>",
"comput eFut ur eVal ue") ;
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Start Tcl Interpreter and

Initialize Tcl and Tk
-

- Create Tcl interpreter
Interp := Tcl.Tcl _Createlnterp;
- Initialize Tcl
I f Tcl.Tcl _Init (Interp) = Tcl.TCL_ERROR t hen
Text 1O Put _Line ("FutureValue: Tcl Init failed: " &
Tcl . Ada. Tcl _GetResult (Interp));
return;
end i1 f;
- Initialize Tk
I f Tcl.Tk.Init (Interp) = Tcl.TCL_ERROR t hen
Text 1O Put _Line ("FutureValue: Tcl.Tk.Init failed: " &
Tcl . Ada. Tcl _GetResult (Interp));
return;
end i1 f;
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Start Tk Event L oop
-

-- Loop inside Tk, waiting for events to occur and
-- thus commands to be execut ed.

-- When there are no wvindows |l eft or when we execute
-- “exit”™ command, Tcl. Tk. Mai nLoop returns.

Tcl . Tk. Mai nLoop;
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TASH GUI Components

|nheritance Hierarchy
-]

Widget
(abstract)

Frame

Toplevel Label Entry Button

Radiobutton
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Conclusion: Use TASH
R

e Use TASH when you want scripting
anguage features in Ada

e Use TASH's Tk interface when
— Building asmall, ssimple GUI

— Using TASH already for its scripting
language features

. You'l be glad you did!
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