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Introduction

NOTE: This revision of the tutorial refers to WANT
version 2.0.4 ALPHA.

This tutorial is intended for programmers who wanise WANTScript —
the programming language underlying WANT 2.0. Tikisot an
introductory programming tutorial and a fair amoahknowledge on how
to program in an object-oriented language is assume

The code examples in this tutorial appear in ardistont and inside a
shaded box:

project WANTScriptProject

end

The output of sample programs is presented infardiftly shaded box:

This is output of a WANTScript program
More output from the program

The syntax-highlighting displayed by the exampldects the default
syntax-highlighting employed by WIDE, the WANT IDE.

The code appearing in this tutorial was pasted filoer\VIDE editor by
usingedit|Copy As|Copy as HTML functionality of the IDE.

Setting Up WANT

In order to execute any of the examples in thisrialk, you will need the
WANT executable, version 2.0 or later. You can dimad the latest
WANT distribution fromhttp://www.want-tool.org/downloads.
Place the command-line executable callestt . exe from the distribution
somewhere in your path. When you tya@at on the command line, you
should see something like this (the exact versiahkauild numbers will
vary):

WANT 2.0.4 (Build 2008.09.26.13.19)

Usaﬁe: WANT [options] <filename> [[options] argument argument ...]
where

-c = Log calls . . .

-Xnnnnnnn = Generate intermediate xML files, e.g. -x1357

-0 = output folder for files

This means WANT is installed and working propeHyalso tells you that,
at the minimum, you need to supply the name ottt to execute on
the command line. That is, unless you happen te haile named
build.want in your folder, because WANT will us@iil1d.want as the
default script name and will execute it, if presaevithout your having to
supply the name explicitly.



NOTE: A graphical Integrated Development Environtn@DE) for
WANT, called WIDE, is also available in the disuitipn aswIDE.exe.
Although all examples here will execute equallylireWANT or WIDE,
this tutorial assumes that you are using WANT @bemand-line
interpreter) for simplicity. For more informatiom diow to use WIDE, see
the WIDE Tutorial.

What Is WANTScript?

WANT executes programs (source scripts) writteWiNTScript.
WANTScript is an interpreted, scripting language kght version of
Modula-7 (www.modula7.org). WANTScript programs asdled
projects. WANT projects are typically software loddcripts performing
routine tasks of compiling, linking, and packagsuaftware products,
given that WANT is primarily a software build autation tool.
WANTScript is also a general purpose programmingueage, however,
so that programs can be written for many other.uses

Creating Projects

A WANTScript project is simply an ASCII text fileootaining groject

module. Type the following into any ASCII editogve it as

MyProject.want, and you have a skeleton WANTScript project:
project

// project code goes here
end

The identifier following the keywor@roject is the project name. Use the
same rules for naming a WANTScript project as yauwh use to name a
Pascal program or unit.

WANTScript project files should have the extensieant, e.g.
MyProject.want.

Notice that the double-slash acts as the singeedomment delimiter in
WANTScript, just as it does in Delphi/Pascal (or#C#tc.). There are
other comment delimiters which will be describedrsly.

Also notice a conspicuous absence of semicolond/ANT Script,
semicolons are strictly optional. You can put therwhere you feel they
belong, for example after the name of the progcgfter the finaknd,
but you can just as well omit them.

The examples in this tutorial generally omit angngmlons. When
the semicolons are present, they are includedysfaelllustrative
purposes, or because the author was conditionéaedpng-term
use of other languages. They are permitted — wdggpeopriate —
by the WANT Script syntax, but in no way required.




Another difference between WANT Script project andascal program is
that the file containing the source does not nedthtre the same name as
the project itself. So, you could save the abowgegt to a file named
testl.want, for example. More on the relationship betweenfileename
and the project name later.

TODO: Files versus projects

The Hello World Project

"HelloWorld" is the traditional first program ingtiabout any
programming language tutorial, so we will continine tradition here.

To output (or “write”) a line of text to the congglyou can use the built-in
System.IO.Console.writeLn function. A possibleie11oword program
looks like this in WANT Script:

System.IO.Console.writeLn("Hello world!™)

That'’s all there is to it —@e1Towor1d WANTScript project is a single
line of code. You can save this one line into @ téxhello.want and
execute it. WANT automatically creates a projechadbeFAULT if you
don’t explicitly specify a project name. The ab®wegle line of code is
thus equivalent to the following:

project DEFAULT _
System.IO.Console.WriteLn("Hello world!™)
end

Now, if you want to output more than a single lofdext, or if you are a
Pascal programmer (or both), you would probablgadiio writing the
fully-qualified namesystem.10.Console.writeLn every time you want
to output a line. Good news is that, instead ofagiswhaving to use fully
gualified names, you could just import the ensiyetem.10.Console
module, which — besidesiteLn — contains some other useful functions,
and then use these functions directly, withoutifjaation. This is
analogous to theses-clause in Pascal. You can import another module
like this:

project Helloworld
import System.IO.Console
griteLn(”He]]o world!")
en

When you use thémport directive, it makes all the publicly visible
symbols from the imported module available in tm@arting module.
That way, you can use the1iteLn function pretty much the same way
you would use it in Pascal, without any qualifioatilike the above
example illustrates.



Now, even better news is that you don’'t need tdvéoimporting
System.I0.Console explicitly at all, since it is automatically and
implicitly imported for you by the WANT Runtime. Sgou could have
omitted the import directive entirely, and writtdmeHe1Towor1d project
simply as follows:

project Helloworld

writeLn("Hello world!™)
end

That’s not all, though. Since you already know §@i can omit the
project header — if you are happy with the defprgiject name of
DEFAULT — the entireie1Towor1d program in WANT Script boils down to
this single line of code:

writeLn("Hello world!™)

Not bad, but it gets even better! In WANTScriptuycan use a literal
value, like thé'He110 world!" above, which is a string literal, in place of
a statement. It is automatically understood byinkerpreter to mean a call
to thewriteLn built-in procedure, with the literal as its argurheSo, the
above line is equivalent to

"HeTllo world!"

Now, even this can be simplified. WANTScript does require that you
terminate your string literals. It will automatitgaterminate them for you
at the end-of-line. So, you can rewrite the abave t

"Hello world!

Finally, since you can use either single or dowjietes, you could
equally well have written just

'"Hello world!

which arguably holds the world’s record for the isést Helloworld
program ever.

So now we’ve come full circle. The HelloWorld pragn in WANTScript
could be a very simple single line of code, if weanted, but having seen
these many different variations on that theme shbale given you a
better feel for some of WANTScript syntax.

WANTScript Comments

In this section you will se how to include commeinta WANTScript file.

WANTScript supports all the comment delimiters sopgd in Object
Pascal (Delphi):

* Single-line comments starting with two forward bles //:



//This is a single-Tine comment

* Multi-line comments delimited by a pair of braceg :
{

This is a multi-line (or block) comment.
This style of comment 1is inherited from Pascal.

e Multi-line comments delimited by the sequen¢esand+), also
known as ANSI comments in Pascal:

This 1is Pascal-style multi-1line (block) comment
known as the ANSI-style comment.

In addition to those three kinds of comments diyaaherited from
Pascal, WANTScript also supports C/C++ style oftidile comments
delimited with/* and*/, for example:

/x. .

This is C-style multi-Tine (block) comment

typical for C, C++, Java, SQL, and a host of
other Tanguages.

Comments are generally ignored by the interpreatdrteeated as blank
space. You cannot nest comments of the same typent@énts cannot
occur within string literals.

Useful Example Projects

Following is a number of examples of WANTScript jes performing
various useful tasks, from executing other programs
(WANT.FileTasks.shellExec andexec), to ... TODO

Executing Other Programs

A very useful capability in a build management tisathe ability to
execute another program, as if invoked from theroamd line. You can
execute an external executable in one of two wasisig
WANT.FileTasks.Shel1Exec, Or USINQWANT. FiTleTasks.Exec

Executing with WANT.Filetasks.ShellExec

ThewaNT.Filetasks.shellexec is a thin disguise for the Windows API
call shel1execute: it performs an operation on a specified file. The
operation could be one of ‘open’, ‘edit’, ‘explordind’, or ‘print’; the
default is ‘open’.

The following short script is an example of usgig11Exec:

project TestShellExec



import WANT.FileTasks

"#x%k RUNNING: TestShellExec
call shellexec with

Executable := "D:\temp\test.txt"
Operation := 'edit'
end

"xxwk TestShelTExec END.
end

In this exampleshel1Exec is called to open the filé: \temp\test. txt

for editing. Assuming the specified file existswitl be open in the default
editor, which on Windows is usually Notepad foeslwith the extension
of . txt. If the file does not exist, the call will fail #i an error code of 2.

The three most important things you have to knoauabhe11Exec are:

* It launches external programs as INdependent psesethe call to
shel1Eexec returns almost immediately, without waiting foeth
executed program to close;

e It does NOT allow the WANT console window to cajgttine
output of the executed program (you must use
WANT . FileTasks.Exec for that, as described below);

» Itis capable of launching not only executable paogs (.exe), but
files, in which case the associated program isdaed; folders, in
which case Windows Explorer opens; URLSs, in whiakecthe
default browser opens; and other system objectofien their
associated applications.

Theshell1exec function returns a numeric result, with the vaimeater
than 32 if successful, or an error value thatss khan or equal to 32
otherwise.

Please, refer to the Windows API documentatiomfore information
aboutshel1exec’s capabilities. Inside the WANTScript environment,
WANT . Filetasks.Shellexec is (implicitly) declared as follows:

module WANT.FileTasks

function shelleExec(FileName, Arguments="", Dir="",
Operation="", sShowCmd = 1, FailOnError=True)
end
end

The only difference with the Windows protoplasthiiat WANT Script’s
shel1exec does not take a window handle as a parametemnakds all
parameters other than thélename optional.



Executing with WANT.FileTasks.Exec

WANT . FileTasks.Exec function has similar purpose $hellExec: to
launch an external application. It differs fr@tme11Exec in a number of
important ways:

It launches external programs as child process#seaxecuting
WANTScript host program (WIDE or WANT, as the casay be), and
walits for the executed program to finish.

It captures the standard output of the externajqamm and directs it to the
script console; the output of the executed progoasomes part of the
script output.

It can only launch executable programs (.exe, .cd@roannot launch files
directly.

Here is an example of usimgNT.FileTasks.Exec to compile a C source
file with an external C compiler (gcc, the GNU Gqaler):

TODO

Working with Text Files

TODO

Working with INI Files

TODO

Working with XML

TODO

Unit Testing

TODO: Using DUnit
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WANTScript Reference

The most fundamental building block of a WANTScppbgram is a
module. A module is a combination of some dataiédes and
parameters), and_a sindock of code that is associated with the data
(executable statements). Modules are WANT Scrigi&raction
mechanism that provides a convenient way to endaiesal list of
statements, and a set of variables.

MODULE = DATA (parameters+variables) + CODE (statements)

There is a subtle distinction between the definitdb a module just
given and a typical definition of a class in anembjoriented
language. A class similarly defines data (fields) aode (methods
with executable statements); but notice that tltean the case of
a class is not a simple, monolithic block (liststdtements), but
rather a collection of individual blocks (methodsach of which
can be considered a module in its own right. Consetly, the
concept of a WANTSCript module is more fundametitah that
of a class, as classes can be built by lexicalfing method
modules inside a class module.

A module declaration consists ohadule-keyword, followed by the
module name (an identifier), the module block, &ndlly the keyword
end.

module MyModule

/ This is the module block
end

The following is a list of module keywordsodule, project,

procedure, function, Tibrary, class, andunit. Most of these
keywords are interchangeable — they are simplgedidor the same thing
— a module.

TODO: Explain aliases further

A module can be declared anywhere within the datitaw of an enclosing
module, or at the top level in a script file. WHbae declaration appears as
the outermost module in afile, it is called a tepel module. Otherwise,
the module is called a nested (or local) module.

A module can be accessed from anywhere its nanisilde.

TODO: Visibility of names
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The Project Module

The keywordbroject used in the prior examples is just an alias to
indicate a top-levahodule. The other keywords that you could use in
place ofproject aremodule, Tibrary, andclass. These are “top-level”
module keywords, so called because they must likatdbe top-level of
a script file — as the outermost block in a filthey cannot be nested.

Other types of modules inclugeocedure, function, andtarget,
whose definitions must be nested inside an enddsip-level module. So
the following is a valid WANT Script project:

procedure Test08
procedure Embedded
end

end

The project simply translates to the following:

module Test08
module Embedded
end

end

On the other hand, the followingnst a valid WANT Script project,
because the keywogtrogram may only be used to designate a top-level
module in a script file:

procedure Test08
//This is invalid!
program Embedded
end

end

The differences among various types of blocks, siscprocedures
and classes, classes and units, units and libyaties are not as
pronounced in WANTScript as they are in other paogming
languages. All of these blocks are examples of WABIipt
modules, and all of them can be containers of desiadules, such
as procedures and classes. The restrictions orhkbipvords are
top-level and which are not are purely to aid thregpammer in
organizing the code. You can always useritwi1e keyword for
everything.

This universal-nesting, and all-modules-are-eqengaparadigm
takes some getting used to, but once understobdcdmes a very
powerful and expressive abstraction tool.
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There is very little structure imposed on the orgation of a
WANTScript module. This means that declarationmofiule’s variables,
for example, can appear anywhere within the modulany order.

In WANTScript it is not necessary for a variableldgation to precede its
use in a statement. WANT is a multi-pass interpratel will resolve the
names whose declarations appear later in the motéefollowing
module is thus perfectly valid:

project Test03;
import System.IO.Console;
writeLn("The answer is: ",X);
writeLn("what was the question?");
var X := 42;

end;

This example also illustrates how to declare aitdhlize variables.

Notice that you don't explicitly declare the typleaovariable. Its type will
be inferred by the WANT Runtime from its use. Iistbase the variable
will hold a Number. Finally, notice that the
System.IO.Console.writeLn module (procedure) permits multiple and
variable number of arguments, just like the Pageedion of it. Unlike in
Pascal, however, you can write your own modulesoguiures, functions)
that allow variable number of parameters.

Not surprisingly, the statements inside the modhilebe executed in the
order in which they are written within a moduleidgion, top to bottom,
in sequence. The declarations, suckas and directives, such as
import, are all processed before the module starts exgcuihus making
the respective data elements available and visiddl statements inside
the module.

Consequently, the order of declarations within alule does not matter;
the order of statements — does, as is illustrayetid following example:

project Test04 )
writeLn("The answer 1is: ",X)

var X := Theq1t1mateAnswer
const TheultimateAnswer = 42
import System.IO.Console

writeLn('what was the question?')
end

Notice how the declarations above appear in ex#dodlypposite order in
which you would expect them in a Pascal programidentally, this
example illustrates the use o€éenst-declaration to declare a constant; a
Number constant in this case. Also note the way stringdalimited in
WANTSCript. You can use either double, or singletgs to delimit a
string; more on this later.
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Invoking Modules

To invoke a module means to call it like a procedim WANT Script, all
modules are callable subroutines that can be inbiereferring to their
name whenever a statement is allowed. For example:

module Test06

Testl
Test?2

module Testl
writeLn("Testl called");
end
module Test?2
writeLn("Test2 called");
end
end

The two nested modules, namedt1 andtest2, are invoked inside the
moduleTest06, just like procedures would be. In fact, giventtyau can
use the keywordsrogram andprocedure as an alias fafiodule in this
context, the preceding example can be re-writteheérfollowing way, to
make it more intuitive to a Pascal programmer:
program Test06
procedure Testl
writeLn("Testl called");
end
procedure Test2
griteLn("TestZ called™);
en

Testl
Test?2

end
The output of both versions of this program is edictably — as follows:

Testl called
Test2 called

Not-so-obvious to a Pascal programmer is the fettdne can also invoke
the top-level module Test06 just like a procediifes is akin to calling a
unit directly by name, which is not allowed in Palgthe code of a unit —
its initialization section - is automatically calleéy the runtime).

program ExerciseTest06
import Test06
Test06

end
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This program produces exactly the same output @sebe

Testl called
Test2 called

The difference with the previous example is thatrttodulerest06 is
called as a procedure from withirerciseTest06 — it is no longer used
as a top-level module, but as a callable subroutine

In general, in WANTScript, any module can potetyiak called as a
subroutine. Calling a module as a subroutine rtsstatements, if any.

A top-level module run from the command line or IBESimply being
called like a subroutine by the WANT Runtime Engine

Module Parameters

Just like procedures in Pascal, or functions in#3/Gnodules can accept
parameters. The following example illustrates a ub®@proceduraest)
with parameters that are passed by-value:

program ParamTest
//Test008

Test("Calling Test the first time")
Test("calling Test the second time")

procedure Test(Msg)
writeLn(Msg);
end

end

The output of this program is:

Calling Test the first time
Calling Test the second time

Notice that the formal parametesg of theTest procedure is declared
without specifying its type. In general, you do specify the type of a
variable or a parameter in their declaration in WIAS¥éript.

Multiple parameters can be declared in the nornaal:w

procedure TestProc(A, B, C)
writeLn("A=",A, " B=", B, " C=", O
end

Multiple arguments in a call to such a procedueetandled in the usual
way: actual arguments are bound by position witined parameters; thus
the first argument is bound to the first formalgraeter; the second
argument, to the second formal parameter; etc.

There is also an option of binding arguments tonfrparameters
explicitly by name, in which case they can be tisteany order. Here is
an example of arguments bound by name:

-15-



program ArgumentsByName
//Test009

//Normal binding, by position
TestProc("ArgA","ArgB","Argc™)

//Bind all by name
TestProc(B := "ArgB", C:= "ArgC", A := "ArgA")

//Bind some by position, some by name
TestProc("ArgA", C := "ArgC", B := "ArgB")
TestProc("ArgA™, B := "ArgB", C := "ArgC™)
TestProc("ArgA", "ArgB", C := "ArgcC'")

//Invalid: Unnamed argument follows a named one
//TestProc("ArgA", B := "ArgB", "ArgcCc")

//I1legal: Binding the same argument multiple times
//TestProc("ArgA",C:="Argc",B:="ArgB",A:= "Argl")

procedure TestProc(A, B, C)
writeLn("A=",A, " B=", B, " C=", O
end

end

The rule is that all arguments bound by positiorsitoe listed first,
followed by arguments bound by name. Once an argumelicitly
bound by name appears in the argument list, alaneimg (unbound)
parameters must be bound by name. An attempt tateithis rule will
result in a "too many actual arguments” compileetienror.

A formal parameter can be bound only once to amahetrgument. An
attempt to bind multiple times to a parameter i®@anor. That's why the
other commented-out line in the example is illegadttempts to bind the
same parameter A first by position, then by name.

Value Versus Reference Parameters

Arguments to modules in WANTScript can be passeddbye, or by
reference. Unless otherwise specified, argumerfgANT Script are
passed by value, i.e. a copy of the actual argumealue is made for use
inside the module and any modifications to the falrparameter of the
module will only have localized effect within thatdule.

To define an argument as being passed by refergaganust prefix the
argument declaration with one of the following keyds:

var
ref
out
output

All four of these keywords have the same effeaexlaring the parameter
to be passed by reference.
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If an argument is passed by reference, any chaonges formal
parameter bound to that argument will be reflecte$ide the called
module after it is finished with the call. Thistiee same behavior aar-
parameters in Pascal, or reference parameters-n C+

For example:
program ParamsByReference
var X = 0

writeLn("xX=",X);
Increment(X,2)
writeLn("X=",X);
Decrement (X)
writeLn("xX=",X);
Mult(X,2)
writeLn("xX=",X);
Divide(X, 2)
writeLn("X=",X);

procedure Increment(var P, IncStep)
P := P + IncStep
end

procedure Decrement(out P, DecStep)
P := P - DecStep

end

procedure Mult(ref P, AFactor)
P := P * AFactor

end

procedure Divide(output P, ADivisor)
P := P / ADivisor
end

end

The output of this program is:

X=0
X=2
X=1
X=2
X=1

What happens in this case is that the varigabebound to the formal
parametep in either call to the Increment and Decrement cutine
module, whereby its value gets modified insiderdspective subroutine.

The call Statement

So far, all the examples of passing argumentssabwoutines that you
have seen followed the traditional “function”, @xpression” notation of
listing the actual arguments in parentheses foligvihe target subroutine
name. This notation allows you to include the fuorctall as part of a
larger expression.
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For example, this is the expression-notation cadl function named Fib():
N := ( Fib(10) + 5 )/ 2

The call to therib () function, with a single parameter — the numeric
literal 10 — fits nicely inside a more extensivetanetical expression.

The notation of passing arguments using parenthesesy widespread
and supported by most programming languages. lildrertainly be
nothing new to a Pascal, or C/C++, or Java programm

The drawback of this notation is that it becomesawhfficult to read and
understand when the number of parameters increases.

In WANTScript, there is an alternative notatiohe ¢all-with
statement — that is much more readable, even aigfei number of
arguments being passed. The price to pay for &adability is a slight
increase in verbosity.

Consider the built-in moduleanT. FileTasks.Exec implicitly defined
inside the WANT runtime as follows:

module WANT.FileTasks.Exec(
Executable,
Arguments = "",
D-ir‘ = IIII’
FailonError = True,
ErrorLevel = 0

)

ena'-

Given the above declaration of theec function, following is an example
of acall-with statement used instead of the traditional exprassi
notation:

call WANT.FileTasks.Exec with

Executable := "brc32.exe"
FileName := "want.rc"
FailonError := False

end

This example shows a call to thenT. FileTasks.Exec function with
three arguments, which is exactly equivalent tofttiewing, more
traditional call statement:

WANT.FileTasks.Exec(Executable := "brc32.exe",
FileName := "want.rc", FailOnError := False)

which, in turn, is equivalent to the following statent:

WANT.FileTasks.Exec("brc32.exe", "want.rc",
""" False)

It all boils down to how verbose — or self-docuniegt- you want your
code to be. All three call statements generatentiaflg the same code.
The only difference is that in the third and lastm@ple, since the
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arguments are bound to the formal parameters htigogsyou have to
include an empty string as the third argument, to allow a non-default
valueralse to be passed and bound to the fourth parameter,
FailOnError.

Calling Functions Using a Call Statement

One detail that was neglected in the precedingseatas how you
capture the value returned from a function callsidgi the call-with
statement, if indeed you are calling a function.

In the case of normal expression-notation, you kiragsign the value
returned from the function by placing the entiradtion call on the right-
hand side of an assignment statement:

N := Fib(10)

You cannot simply replace the call with a call-wstiatement, because the
call-with statement is a statement, not an expressnstead, what you
need to do if you choose to use the call-with stat& notation, is to use a
call-set-with statement as follows:

call Fib set N with
10
end

The reserved wordet that follows the name of the function to call
indicates to the interpreter that you wish to ass$iige value returned by
the function to the indicated variablein this case.

So, the previous example of executing an extemragram could be
written as follows:

call WANT.FileTasks.Exec set ExeCode with

Executable := "brc32.exe"
FileName := "want.rc"
FailonError := False

end

In this case, the result of the Exec call will bared in the ExeCode
variable. The equivalent “traditional” notation fiis would be:

ExeCode := WANT.FileTasks.Exec(

Executable := "brc32.exe"
F1]eName := "want.rc"
FailonError := False

Again, both of these are equivalent, except thatldtier call may be used
as part of an expression, and the former one may no

Parameter Declarations Inside a Module

An oddity of WANTScript, perhaps, is an alternativay of declaring
module parameters, reminiscent of K&R C:
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//Test015
procedure Build
input Folder
input File
input Description =

writeLn("Folder : ", Folder)
writeLn("File ", File)
writeLn("Description: ", Description)

end

Instead of declaring them inside a pair of rounceptheses, you can
declare them anywhere in the statement block,y@dfwith the keyword
input (for parameters passed by value), or any oneuaput, out, or
ref, for parameters passed by reference. Note thaeyweordin cannot
be used in this context.

The procedureuild can be called like a function, or withcall
statement, just like any other:

Build("d:\projects\delphi7\want2\", "want.dpr")

call Build with

File := "want.dpr"
501der := "d:\projects\delphi7\want2\"
en

Here is another example of a module (procedergnput) that declares
its parameters in the statement block, rather ih@arentheses. This time,
the procedure also declares an output-parameparémeter passed by
reference):

procedure GetInput //Test023

input Prompt
output value

write(Prompt)
value := ReadlLn
end
var S

call GetInput with
"Please, enter some text:
S

end

writeLn("You entered: '",s,""'")

Here is the output produced by this script:

Please, enter some text: WANTScript is fun!
You entered: 'WANTScript is fun!'

This, admittedly somewhat archaic, style of parameeclaration helps
write more readable programs in a more declaratiyle, if used
responsibly. Of course, this feature can easilgtnesed by scattering
parameter declarations throughout the entire maololek, interspersed
with executable statements (not recommended).
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Default Parameters

WANTScript allows defining default parameters fanadule, that is,
parameters with default values.

You can give a default value to a parameter of duteoand then call the
module with or without the parameter, thus makingptional. To provide
a default value, end the parameter declaration thik (equals) symbol
followed by a constant expression.

For example, given the module declaration

procedure TestDefParams(A, B, C = 3)
writeLn("A=",A," B=",B," C=",C)
end

all the following calls are equivalent

TestDefParams(A := 1, B := 2)
TestDefParams(l, B := 2)
TestDefParams(l, 2, 3)
TestDefParams(l, 2)
TestDefParams(A := 1, B :

2, C :=3)

and each produces the following output:
A=1 B=2 C=3

Note that parameters with default values must oattine end of the
parameter list, and must be passed by value. kr @tbrds, once a default
value for a parameter is provided in the list ofdule parameters, all
remaining parameters must have default valuesnitdess passed by
reference cannot have default values.

When calling modules with more than one defaulapeeter, you cannot
skip parameters, like in Visual BASIC. The followiexample illustrates
this:

program DefaultParams
//Test013

TestAllDefParams
TestAl1DefParams (4)
TestAllDefParams(4,5)
TestAllDefParams(4,5,6)

//These are invalid (can’t skip parameters):

//TestAllDefParams (4, ,6)

//TestAllDefParams(4,5,)

procedure TestAllDefParams(A = 1, B = 2, C = 3)
vd\lr_iteLn(llA=n’A’ll B=",B," C=",C)

en

end

The commented-out lines would be illegal and gdeexa "invalid
syntax" compiler error.
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Command Line Arguments

Any module can have parameters. This statemeniespplen to top-level
modules and, in particular, to the main module rhorethe command
line to execute when invoking WANT.

When you invoke WANT, you have to give it a comméind parameter
that indicates the name (and optionally, the pathhe script file that you
want WANT to execute. For example, if you type

WANT d:\scripts\Test06

on the command line, WANT will execute thest06.want script file
(the .want extension is assumed by default).

Additionally, if the module to be executed defip@sameters, you can
also include them on the command-line, using similées as you would
be using when passing parameters within a scrgstekample, consider
the following module:

//test090

program StringParameters(
Message = "",
Prompt = "DisplayMessage")

DispTlayMessage(Prompt,Message)

procedure DisplayMessage(Prefix, Text)
writeLn(Prefix,": ",Text)
end

end

When executed as the main module, this prograntspvo pieces of text:

aprompt, followed by avessage. The message to print and the prompt to

display are parameters to the main module, indise defined as

optional. You can run this module without supplyaiyy parameters at all,

but if you choose to supply them, you can do sonia of the following

ways (this is not an exhaustive list of possilahtijust some examples):
want test090 42 "The answer is"

want test090 Message=42 Prompt="The answer is"
want test090 Prompt="The answer is" Message=42

In either of these cases, the vadzegets bound to theessage parameter,
and the string'The answer is" — to theprompt parameter, producing
the same answer in each case:

The answer 1is: 42

which, of course, as we all know, is the ultimatevaer.

-22-



Nesting of Modules

As mentioned, modules can be embedded (nestedgintiier modules.
The following example illustrates how a module diion can be
contained inside other module definitions. The eplanilustrates four
levels of nesting:

module Test050
Test050.0uter.Innerl.Inner2.Inner3("Hello!");

module Outer
module Innerl
module Inner2
module Inner3(Msg)
System.IO.Console.writeLn(Msg);
end
end
end
end
end

The above example also shows how to call a deepbedded module.
You can simply call it by using its fully qualifiethme, passing any
required parameters in the usual way.

Multi-File Projects

A WANT project is not limited to a single scriptdi You may want to
organize your code into multiple files. Perhapa gollect a set of related,
reusable procedure modules together and call thection a “library”.

You can then use the library procedures from oslepts by making

them available via an import directive.

TODO: imports

Variables

A variable is a "container" for information you wda store. A variable's
value can change during the execution of a scYipt can refer to a
variable by name to see its value, or to changeaitse.

A variable name must begin with a letter or undemscfollowed by zero
or more letters, digits, or underscores. Varialalmes cannot contain a
period “.”.

You must declare all variables that are used irognam. An ordinary
variable is declared using the keywertdr, followed by one or more
variable names, separated by commas:

var FirstName, Salary, Department
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You do not declare the types of variables expligitl WANTScript. The
runtime infers the types of variables from theirstni@cent use.

TODO: staticvar

Constants

Constants are symbolic names for certain key valuagprogram.
Constants keep the same value throughout the eserafta program. At
runtime, the compiler replaces all referencescorsstant with the
constant value itself throughout the program.

You declare a constant using the keywosdst:

const PI = 3.14;

const DaysInAYear = 365;
const SecondsInADay = 60%60%24; _
const Presskey = "Press any key to continue..."

The rules for naming a constant are the same ae fioo naming a
variable.

As illustrated above, certain arithmetical andgfroperations are allowed
when defining constants, as long as the valuebearomputed at
compile-time. No calls to functions or referenaesariables or
parameters are permitted in a constant declaratiag;references to other
constants are allowed.

You cannot assign values to constants. The follgweixpression is
therefore illegal, given the declaration that posit:

const DaysInAYear = 365;

DaysInAyear := 366; //Invalid

Statements

The purpose of most useful programs is to carrysoate action. WANT
was originally designed as a build automation tant the most common
types of actions coded in WANTScript are thoseteeldo creating
software builds.

WANTScript actions are coded as statements. Threrseveral different
types of statements one can use in a WANTScrigirara.
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Assignment Statement

The most common simple statement is an assignregetsent.

CALL Statements
CALL-WITH Statements

TODO: duplicate explanation? You already know about at least one
way of invoking (calling) modules: listing their me, followed by any
comma-separated parameters in parentheses. Trowvig is done in most
other programming languages, and it is what youdcoall a “normal” or
“standard” subroutine call notation. In WANTScripgrmal call style
works with either “procedures” (modules that daeturn a value) as well
as “functions” (modules that do return a value).

If a module does not define any parameters, (engaisgntheses are not
required (but are permitted) following the modusne.

The standard notation is not the only way to invakaodule in
WANTScript, however. An alternative is to use apleit call-with
statement. Here is an example of calling the samgute using two
different notational styles:

project TestCallwith //test028

procedure Test(Paraml, Param2, Param3 = "KLM")
writeLn("Paraml=",Paraml)
writeLn("Param2=",Param2)
writeLn("Param3=",Param3)
writeLn

end

Test("First call", 1, "Xxyz")

call Test with
"Second call"
2
IIXYZII

end

call Test with
Param3 :=
Paraml := "Third call"
Param2 := 3

end

Test(Paraml := "Fourth call", Param2 := 4)

call Test with
Paraml := "Fifth call"
Param2 := 5

end

end
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The output produced by this program is:

Paraml=First call
Param2=1
Param3=XYZ

Paraml=Second Call
Param2=2
Param3=XYZ

Paraml=Third call
Param2=3
Param3=XYZ

Paraml=Fourth call
Param2=4
Param3=KLM

Paraml=Fifth call
Param2=5
Param3=KLM

Looking at the code of the program, the module dpesiled is defined as
a procedurgest taking three parameters, the third of which isapyl.
The same procedure is then called using sevefal@liit styles of
programming:

* A function-like call with all parameters bound brder of
appearance in the calling list, i.e. by position:

Test("First call"”, 1, "Xxyz")

* A call-with statement, in which the three parameters are also
bound by position:

call Test with
"Second call"
2
IIXYZII

end

* A call-with statement in which the parameters are bound
explicitly by name:

call Test with

Param3 := "Xyz"
Paraml := "Third call"
Param2 := 3

end

» A traditional function-call, in which the parameteare bound
explicitly by name, and only required parameteesgassed:

Test(Paraml := "Fourth call", Param2 := 4)

* A call-with statement in which the parameters are bound
explicitly by name and only required parameterspaesed:

call Test with
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"Fifth call”
5

Paraml :
Param?2
end

CALL-SET-WITH Statements

The call-set-with statement is an extension ofcdilewith statement that
allows the caller to capture the value returnedhieycalled subroutine, if
any.

Following is an example of using a call-set-withtstnent, contrasted
with the “normal” function call:

project TestcCallwith //test029
var TestResult

function Test(ATerml, ATerm2, AFactor = 1)
return ATerml + ATerm2*AFactor
end

TestResult := Test(3,2,1)
writeLn('TestResult =', TestResult)

call Test set TestResult with
3
2
1
end
writeLn('TestResult = ', TestResult)

call Test set TestResult with
AFactor := 1

ATerm2 := 2
ATerml := 3
end
writeLn('TestResult = ', TestResult)
TestResult := Test(ATerm2 := 2, ATerml := 3)
writeLn('TestResult = ', TestResult)
call Test set TestResult with
ATerm2 := 2
ATerml := 3
end
writeLn('TestResult = ', TestResult)

end

The program produces the following output:

TestResult = 5
TestResult = 5
TestResult = 5
TestResult = 5
TestResult = 5

As you can see, all five calls are exactly equinvglproducing the same
result in each case. The result of each call iedtm the variable
TestResult and is equal to 5 after every call.
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Looking again at the code, a functiosst is defined to take three
numeric parametergarerml, ATerm2, andAFactor.

There are five calls to the functigrst, as follows:

» A traditional function call using an expressionatan, passing all
three actual arguments by position:

TestResult := Test(3,2,1)

» A call-set-with statement, also passing all threte@ arguments
by position:
ca;1 Test set TestResult with

2
1
end

* A call-set-with statement passing all three acpahmeters
explicitly by name:

call Test set TestResult with

AFactor := 1

ATerm2 := 2

ATerml := 3
end

» A traditional function call, passing only the twequired
parameters by name:

TestResult := Test(ATerm2 := 2, ATerml := 3)

* A call-set-with statement, passing only the twourezp
parameters by name:

call Test set TestResult with
ATerm2 := 2
ATerml := 3
end

As mentioned, the same result is produced in evasg.

Loops

There are three kinds of loop constructs availabM/ANTScript right
now: WHILE-loop, REPEAT-loop, and FOR-loop. Theyngeally
correspond to the respective constructs in thedPasogramming
language.

One difference with Pascal is that the FOR-loopdraeptional step
clause (alas, not illustrated in the example below)

Also, the keywordloop can be used instead dd or repeat, so that
while-do is equivalent tawhile-1oop, for-do is equivalent tcfor-
Toop, andrepeat-until is equivalent tdoop-until. In other words,
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Toop can appear whenevés can appear, and vice versa, likewibgop
can appear wheneveépeat can appear, and vice-versa

Here is an example of how to use loops in WANTScrip
project FloydsTriangle //Test190

{
Loops. WHILE-DO, FOR-TO, REPEAT-UNTIL
}

writeLn("Floyd's Triangle using WHILE Toop")
FloydsTrianglewHILE(5)

WriteLn

writeLn("Floyd's Triangle using FOR Toop")
FloydsTriangleFOR(5)

WriteLn

wWriteLn("Floyd's Triangle using REPEAT Toop")
FloydsTriangleUNTIL(5)

{
Floyd's triangle is a right angled triangular array
of natural numbers. It is named after Robert Floyd.
It is defined by filling the rows of the triangle
with consecutive numbers, starting with a 1 in the
top Teft corner:

1

2 3
456

7 8910

11 12 13 14 15

The numbers along the right edge of the triangle
are the triangular numbers.

Source: www.wikipedia.org/wiki/Floyd%27s_triangle

}
import System.Utilities

procedure FloydsTriangleFOR(MaxRows)
var Row, Column
var Number

Number = 0
for Row := 1 to MaxRows Toop
for Column := 1 to Row do
Number++
write( PadLeft(Number,3) )
end
writeLn
end
end

procedure FloydsTrianglewHILE(MaxRows)
var Row, Column
var Number

Number = 0
Row := 1
while Row <= MaxRows Toop
column := 1
while Column <= Row do
Number++
write( PadLeft(Number,3) )
column++
end
writeLn
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ROwW++
end
end

procedure FloydsTriangleUNTIL(MaxRows)
var Row, Column
var Number

Number = 0
Row := 1
Tloop
column := 1
while Column <= Row do
Number++
write( PadLeft(Number,3) )
column++
end
writeLn
ROwW++
until Row > MaxRows
end

end
Here is the output:
F1gyd's Triangle using WHILE loop
2 3
4 5 6
7 8 910
11 12 13 14 15
Floyd's Triangle using FOR loop
3
5 6
8 910
11 12 13 14 15

NRNR

F1gyd's Triangle using REPEAT loop

2 3
4 5 6
7 8 910

11 12 13 14 15

Conditional Statements

IF-THEN Conditional Statement

var A = 0
if A > 0 then

writeLn("A 1is positive"
elseif A = 0 then

-30-



writeLn("A is ZERO")
else

writeLn("A is negative')
end

SWITCH/SELECT Statement

The keyword switch, equivalent to the keyworsklect, introduces a
multi-branch conditional statement. The two keyvepesiitch and
select, can be used interchangeably.

switch Selector
case 1, 2, 3:
writeLn("1,2,3")
case 4, 5, 6:
writeLn("4,5,6")
else
writeLn("other™)
end

The colon at the end of eachse-clause is optional and may be omitted.
Alternatively, and also optionally, it can be reqgd with a semicolon.

The preceding switch-statement is exactly equivdkethe followingi f-
then statement:

if Selector = 1 or Selector = 2 or Selector = 3 then
writeLn("1,2,3")

elseif Selector = 4 or Selector = 5

or Selector = 6 then
writeLn("4,5,6")

else
writeLn("other™)

end

The same statement can be written as follows:

select True
case Selector=1 or Selector=2 or Selector=3;
writeLn("1,2,3")
case Selector=4 or Selector=5 or Selector=6;
writeLn("4,5,6")
else
writeLn("other™)
end

Notice that the expressions on eaake-clause need not be constant
expressions, like in the Pasealse-statement. In WANTScript, they can
be arbitrary expressions as long as they evaloateetsame type as the
selector expression.

Also notice that there can be more than one exjoress eachcase-
clause, separated by a comma from the previousQoesequently, it is
possible to re-write the precedisglect-statement as follows:

select True
case Selector=1, Selector=2, Selector=3:
writeLn("1,2,3")
case Selector=4, Selector=5, Selector=6:
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writeLn("4,5,6")
else
writeLn("other')
end

There is an implied OR-operator in place of a conmmtais case. Notice
that the notation

case Selector=1, Selector=2, Selector=3:

is consistent with the Pascal-inspired notation:
case 1, 2, 3:

It's just that the matching expression in a WANTificease-branch may
be more than a simple constant: it can be an arlyticomplex
expression, that includes calls to functions ameobperators. For
example:

case UserFunction(Param)=1:

The fact that you can use arbitrary expressionsinch-case branches
also means that you are not limited to ordinal sygectually, there is not
even a distinction between ordinal and other typ&YANT Script.

Hence, you can writeelect (Or switch) statements that match on
strings, which is quite useful. For example, a disber for a user-typed
command could be written as follows:

var Command = ""
writeLn("Simple Command Processor')
repeat
write("command>")
Command := ReadLn
switch Command
case "dir", "1s", "Tist":
writeLn("DIR selected")
case "cpy'", "copy":
writeLn("COPY selected™)
case "mkdir", "md":
writeLn("MKDIR selected")
case "remdir", "rd":
writeLn("RMDIR selected")
else
. writeLn("You typed: ",Command)
en
until command="quit" or command="exit
writeLn("Program terminated.')

The above sample could produce the following sessissuming that you
type the indicated commands, when prompted:

Simple Command Processor
command>1s

DIR selected
command>copy

COPY selected
command>help

You typed: help
command>exit
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You typed: exit
Program terminated.

Built-In Types

Built-In Type: System.String

Using Quotes with Strings

The example programs in this tutorial use strinfgsharacters, such as
"Hello world!". In this case, the string was delimited with deubl
quotes.

WANTScript also permits strings delimited with siegjuotes, such as
'"Hello world!'. Itis possible to embed a single quote insid&iag
delimited with double quotes and vice-versa, to etnd double quote
inside a string delimited with single quotes:

"Ed asked about Q's response"
'regarding the "loop" statement.'

WANTScript also supports Pascal-like conventiorimibedding character
codes using thg¢ symbol plus the decimal ASCII code of the chanatde
be embedded. The above examples can thus be temas:

"Ed asked about Q"#39"s response"
'regarding the '#34'loop'#34' statement.'

Furthermore, two or more string constants direfcijpwing one another,
without any intervening non-blank tokens, are cdesed parts of a single
string and concatenated together. If the two s¢reng on separate lines,
an end-of-line sequence (on Windows: carriage-netlire-feed, or
#13#10) is inserted between the two constants. So, tbdihes above are
really a single string constant, with an end-otlafter the word
“response”.

Last, but not least, an un-terminated string, thaa string that does not
have its corresponding closing delimiter, is coasgd automatically
terminated at the end of the line, but it doesimctude the end-of-line
character sequence. So, all four of the followirggexactly equivalent:
"Hello world!"
'HeTllo world!'

"HeTllo world!
'"Hello world!

Here is a complete script that illustrates justuladl of the preceding
points:

//Experiments with quoted strings
//
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// "Unterminated" strings
"Hello world!"

'HeTllo world!'

"Hello world!

"HeTllo world!

//Yes, the Tine below is a valid statement

//Single quote embedded 1inside
//doubly-quoted string
"Ed asked about Q's response"

//Double quote embedded inside
//singly quoted string
'regarding the "Tloop" statement.'

//Single quote embedded via character code
"Q"#39"s response was"

//Double quotes embedded via character codes
'characteristically '#34'damifino'#34', as usual.

//Substrings can be quoted with either quotes
"Ed asked again about Q"#39's response'
'regarding the '#34'loop'#34" statement."

// When quoted inappropriately...
"Ed asked about Q"'"s response'
'regarding the "#34"loop"#34" statement."

(:‘:

//But be *really* careful about what happens
//when you mix quotes inappropriately...

"Ed asked about Q"'"s response'

';egarding the "#34'loop'#34" statement."

//WARNING: The commented out lines above
//execute an infinite loop printing
//"'#34" statement.' every iteration.
//Fortunately, Ctrl+C works!

The above script produces the following output whem

Hello world!
Hello world!
Hello world!
Hello world!

Ed asked about Q's response

regarding the "loop" statement.

Q's response was

characteristically "damifino", as usual.
Ed asked again about Q's response
regarding the "loop" statement.

Ed asked about Q"s response

regarding the "#34"loop"#34" statement."

NOTE: A string literal'xyz" used in place of a statement resolves to
System.IO0.Console.writeLn("xyz"). The following two statements are
therefore equivalent — perform exactly the sammact

"Ed asked about Q's response"
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System.cConsole.WriteLn("Ed asked about Q's response')
The first of those is simply a convenient syntaadtghortcut.

The project below illustrates how to output a laageount of text without
having to type a whole lot of extra syntax. Thisilddbe useful, for
example, when generating HTML, or printing a lostdtus/progress
messages.

Things like this are much more difficult in othanguages...

In WANTScript:

» String literals are considered automatically tewat@a at the end of
the line.

* Auto-terminated string literals do not normally lunde the end-of-
line characters.

* Two or more string literals following each othee automatically
concatenated and considered a single string literal

» If the two string literals are on separate linesead-of-line
sequence will be inserted between them.

» A string literal by itself, in place of a statemevithin a module, is
an implicit call tosystem.10.Console.writeLn().

Here is a project that illustrates all of the abpoeets:

project Testl41l
Long text declaration

writeLn("BEGIN")

"Gallia est omnis divisa in partes tres, quarum

"unam incolunt Belgae, aliam Aquitani, tertiam

"qui ipsorum lingua Celtae, nostra Galli appellantur.

:Hi omnes lingua, institutis, legibus inter se differunt.

"Gallos ab Aquitanis Garumna flumen, a Belgis
"Matrona et Sequana dividit.

"Horum omnium fortissimi sunt Belgae, propterea quod
"a cultu atque humanitate provinciae longissime absunt,
"minimeque ad eos mercatores saepe commeant atque ea
"quae ad effeminandos animos pertinent important,
"proximique sunt Germanis, qui trans Rhenum incolunt,
"quibuscum continenter bellum gerunt. Qua de causa
"Helvetii quoque reliquos Gallos virtute praecedunt,
"quod fere cotidianis proeliis cum Germanis contendunt,
"cum aut suis finibus eos prohibent aut ipsi in

"eorum finibus bellum gerunt.

writeLn("END")

end
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Built-In Type: System.List

System.List is a built-in type representing an ordered coitecof
elements. The elements of &st need not be all of the same type. You
can easily mix and matatumbers, strings, Booleans, and other
objects, including otharists.

A new instance of aist is created via a call to its default constructor
Create.

var L := System.List.Create

Once the instance has been created, you can usl itlsethod to add
new elements:

L.Add(1)

L.Add("HeT110")

L.Add(3.1415)
L.Add(True)

A List also defines aelete method that you can use to delete a
particular element from the list. The element iss#n via its zero-based
index:

L.Delete(0)

To find out how many elements a list contains, taltount function (or
its aliassize):

writeLn("L.Count=",L.Count)
writeLn("L.Size=",L.Size)

There are two ways of retrieving a particular eletrieom a list. The first
method is vissystem.List.Get(n) function, wheren represents the
zero-based index of the element from the list:

writeLn( L.Get(2) )

The aternative way of accessing an element irt &li® use the
customary array subscript notation:

writeLn( L[2] )

These two methods of retrieving elements fromtaalis exactly
equivalent.

Likewise, there are two equivalent ways of replgemristing elements in
a list. The first method isystem.List.Put(n, value), wheren is the
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zero-based index of the element to be replacedyang is the
replacement value. For example:

L.Put(2, 12345.6789)

This puts the value af2345.6789 into the third element of the list If
the listL does not contain at least three elements, an 8&nap raised.

The alternative way of replacing list elementsagain, to use the normal
array notation, as follows:

L[2] := 'Peek-A-Boo'

This places the stringpeek-A-Boo' as the third element of the listif
the list has at least three elements.

Note that you cannot grow a list simply by refegrino an element beyond
the end of the list. Referencing a non-existentelat in a list results in an
exception being raised. To add elements to theylat must use the
System.List.Add function.

Lists of strings can easily be stored to, andeweé&d from, disk files. To
store a list's content into a disk file nam@d ist.txt you can use the
following code:

L.SaveToTextFile('myTistl.txt")

To load a text file into a list, use the followingll:

L.LoadFromTextFile('mylistl.txt")

The file you are loading into a list does not hawée a previously saved
list. You can load any arbitrary text file usingth
System.List.LoadFromTextFile call. This capability provides a
powerful way of processing text files, analogouth®way you would use
TstringList in Delphi/Pascal. You can load a text file inthishand then
access the individual lines of the filesasing-typed list elements.

Often, you need to retrieve the first element b$ta This can be done
either by accessing the 0-th element of the listna of the two methods
described abovesét, or the array subscrigil) , or by calling thesirst
function on a_ist object. Thus

L.First
is equivalent to either of the two following lines:

L[0]
L.Get(0)

Correspondingly, there is tlgstem.List.Last function that makes it
easier to access the last element of the list:

L.Last
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This is equivalent to either of the following:

L.Get(L.Count-1)
L[L.Count-1]

Note that botlrirst andLast are functions returning an element value,
and therefore cannot be used on the left-handdida assignment.

To delete all elements from the list in one shal, the
System.List.Clear method:

L.Clear

Built-In Type: System.Dictionary

System.Dictionary is a built-in type representing an associativayaaf
elements. An associative array (a.k.a. map, haskup table) stores
name-value pairs — referred to as the key and itespectively — in such a
way that each key is unique and associated withvahee.

Each item in the dictionary has a unique key. Téneik used to retrieve
(or “lookup”) an individual item and is usually arteger or a string, but
can be just about anything. The value corresponirggch key can be of
any type, also.

Here is a simple — but typical — example of howaasociative array, a.k.a.
dictionary, can be used in an application:

project AssociativeArrays //Test511

var D

D := System.Dictionary.Create
D["Poland"] = "warsaw"
D["Venezuela"] := "cCaracas"
D["France"] = "pParis"

D["USA"] = "washington, D.C."
D["canada"] = "Ottawa"
D["Sweden"] = "Stockholm"
D["Spain"] = "Madrid"

PrintTheCapitalof("venezuela")
PrintTheCapitalof("UsA™)
PrintTheCapitalof("Poland")
PrintThecCapitalof("sweden™)
PrintThecCapitalof("spain")
PrintTheCapitalof("France")
PrintThecCapitalof("cCanada")

Find(D,"Poland")
Find(D,"Italy")

Find(D,"USA™)
D.Delete("USA™)
Find(D, "USA™)

writeLn("D.Count=",D.Count)

D.Clear
writeLn("D.Count=",D.Count)
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procedure PrintTheCapitalof(Country)
writeLn("The capital of ",Country,
" dis ", D[Country])
end

procedure Find(Dict, Country)
if Dict.Contains(Country) then

writeLn( "Contains ", Country)
else
writeLn( "Does NOT contain ", Country )
end
end
end

The program produces the following output:

The capital of Vvenezuela is Caracas
The capital of USA is washington, D.C.
The capital of Poland is warsaw
The capital of Sweden is Stockholm
The capital of Spain is Madrid

The capital of France is Paris

The capital of Canada is Ottawa
Contains Poland

Does NOT contain Italy

Contains USA

Does NOT contain USA

D.Count=6

D.Count=0

To create a new instance of a dictionary objeat, iyeed to call its default
constructorcreate:

var D o
D := System.Dictionary.Create

To add items to aystem.Dictionary, you just access the item in
guestion by its key, for example:

D[O] "ZERO"

D[1] True

D[0.5] := "Half"
D["QUARTER"] := 0.25
D[True] :=1

Notice that, in this example, the type of the “griredex” — or the key —
used to access the element varies. You can seahereample of an
integer keyl, a floating point key. 5, a Boolean keyrue, and a string
key "QUARTER". You can also see various element types: a siaimg,
integer, a float, and a Boolean.

The assignment to an element identified by thedugpmatically expands
the dictionary as necessary. This is in contrast Wsts, where the
element must exist before it can be accessed lisaiadex.

To retrieve — or “lookup” — the item correspondioga key in a
dictionary, simply refer to the item using the natrarray notation:
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writeLn( D[0.5] )

To inquire about the current size of a dictiondhg(count of its
elements), use theystem.Dictionary.Count method, or its alias,
System.Dictionary.Size:

writeLn('D.Count=",D.Count)
writeLn('D.Size="',D.Size)

To find out whether a dictionary contains a pattackey, call the
System.Dictionary.Contains function, which returns Boolean result:

if D.Contains("Poland") then_

writeLn( "Dictionary contains Poland")
else

writeLn( "Dictionary does NOT contain Poland" )
end

To delete a single item from a dictionary, use the
System.Dictionary.Delete method, or its alias
System.Dictionary.Remove, passing it the key of the item to be deleted:

D.Delete("USA™)
D.Remove("France'")

To empty a dictionary completely, use 8y&stem.Dictionary.Clear
method:

D.Clear

You can retrieve all keys and all items from aiditary using the
following methodssystem.Dictionary.keys and
System.Dictionary.Items.

Thesystem.Dictionary.Keys function returns a list ((fystem.List
type) of all the keys in the dictionary object:

var Keys
Keys := D.Keys
writeLn("D contains

", Keys.Length, " keys™)
Thesystem.Dictionary.Items function returns a list (afystem.List
type) of all the items, i.e. all objects correspogdo the keys, in the
dictionary object:

var Items

Items := D.Items
writeLn("D contains ", Keys.Items,

items')

TODO: This needs to change. Note that the keys retrieved via a call to
System.Dictionary.Keys function — being of string type — are always
returned in alphabetical order. On the other h#meljtems returned by
System.Dictionary.Items are potentially of various types, so that there
is no intrinsic order to them inside the dictionaagd are returned in an
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arbitrary order, usually different from the alphtat@ ordering of their
keys.

Keywords

Following is the list of all keywords in WANT Scripthese keywords are
also recognized by the syntax-highlighting editothie IDE:

abstract and as break call case class classvar const
constructor depends destructor div do downto else elseif
end exit except false finally for foreach from function if
implementation import in inherited inline input interface
is Tibrary Toop mod module modulevar new nil not null
object of on operator or out output overload override
private procedure program project property protected public
published raise ref reintroduce record repeat return select
set shl shr static staticvar step switch target then to
true try type unit until uses using var virtual while with
xor

ALPHA-RELEASE NOTE At the moment, not all of these keywords
perform their intended function yet. Some are ne=gfor future use.
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