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Introduction

The Hecl Programming Language is a high-level scripting language implemented in Java. It isintended
to be small, extensible, extremely flexible, and easy to learn and use.

Why Hecl? Hecl is intended as a complement to the Java programming language, not a replacement.
It tries to do well what Java doesn't, and leaves those tasks to Java for which it is best suited, by
providing an API that makes it easy to tie the two together. Hecl aims to be a very immediate language
- you can pick it up and start doing useful things with it quickly - even people without formal training.
Hecl is easy to learn. Where Java is verbose and rigid, Hecl is forgiving and quick to write. For
instance, System out . println("Hello Wrld"); vsputs "Hel |l o Worl d" - 41keystrokes
(shifted letters count double) versus 22. Hecl is built to "scale down" [http://www.welton.it/articles/
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scalable_systems.html] - especially in terms of its users, meaning that it is very quick to learn, and can be
quickly put to productive use even by those who are not programmers by trade.

This makes Hecl ideal for large applications written in Java that would like to provide a user friendly
scripting interface, rather than, say, a clunky XML based system. Examples include: scripted web
pages, command/control logic in long running applications, and, I'm sure, many environments I've never
considered. Instead of a simple, static configuration file, you can give your users the power to program
portions of the system to do things that you hadn't thought of when you wrote the software originally.

Hecl isasmall language with aminimal core. Theideaisto provide only what's necessary in the language
itself, and as needed, add in extensions for specific tasks. Core Hecl is small enough to run on my Nokia
3100 cell phone asa J2ME application, presenting the interesting possibility of writing scripts, or at some
point, maybe even scripting entire applications, for devices running embedded Java.

Contributionsintheform of code, ideas, suggestions, or even donations are welcome. Hecl isstill growing,
so your thoughts are important, and you can help shape the language's future. Y ou can download the latest
source code viagit [http://git-scm.com/] from github: http://github.com/davidw/hecl/tree/master.

Hecl is available under the liberal Apache 2.0 open source license. Which says, more or less, that you
may use Hecl in your own applications, even if they are not open source. You have to give the authors
credit, though. Read the license itself to clear up any doubts. Incidentally, | don't see the license as being
incompatible with the GPL, so feel free to utilize Hecl in your GPL product (I have added a note to this
effect in the NOTICE file that must accompany products using the Hecl code).

| owe thanksto alot of peoplefor Hecl. First and foremost the creator of the Tcl programming language,
Dr. John Ousterhout. While | have attempted to improve some things that | did not care for in Tcl, it is
obvious that the simple, extremely flexible command-based approach that Hecl takesis derived from Tcl.
| aso borrowed some ideas from the (mostly defunct) Jacl implementation of Tcl in Java. Many thanks
are also due my friend Salvatore Sanfilippo, with whom | have spent many hours discussing Hecl, Tcl,
and the philosophy of programming languages in general. And of course, | owe a huge debt of gratitude
to my wife, llenia, who puts up with all the hours | spend in front of "that damn computer”.

Installation / Tools & Editors

Hecl is easy to compile and install as a standard J2SE application.
Note

Thisisonly necessary if you'd like to work on Hecl's source code. If al you want to do is useit,
or install it on your mobile phone, these steps aren't necessary - the standard distribution contains
everything you need.

Note

On Microsoft Windows, you must add your javabi n directory to the system path, otherwise you
will get strange, seemingly unrelated errors!

1. Dependencies:
You will need to install these software packages if you want to rebuild Hecl.

Obvioudly, you need a Java SDK - we suggest something recent like 1.5 or 1.6, as that's what most
of the Hecl developers have.

Depending on what you want to utilize Hecl for, you'll want one or both of the Sun Java Wireless
Toolkit [http://java.sun.com/javame/downl oads/index.jsp] or Android SDK [http://code.google.com/
android/download.html].
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Hecl uses the Apache Ant [http://ant.apache.org/] build system, so you need to install that as
well to compile Hecl. If you are on Windows, this may require a bit of extra work. Here are
some instructions for setting up Ant on Windows [http://blogs.sun.com/rajeshthekkadath/entry/
installing_ant_on_windows].

2. Tocompilethe standard, J2SE version of Hecl, do this:

ant packageCommandl i ne

3. You should now have aHecl jar fileinthej ar s/ j 2se/ directory. To run it, do this:
java -jar jars/j2sel Hecl.jar
hecl > puts "hello world"

hello worl d

4. If you want to check your installation of Hecl, you can run the test suite to make sure everything
checks out:

java -jar jars/j2sel/Hecl.jar tests/suite. hcl

An (incomplete) performancetest is also supplied so that you can compare numbersif you're curious,
or want to hack on Hecl to improve its speed:

java -jar jars/j2sel Hecl.jar tests/performance. hcl
If you're going to be recompiling (you don't need to recompile if you're only going to be writing scripts,

though!) Hecl for Java ME, you also need to follow these instructions.

1. You'll needtodownload andinstall Sun's"JavaWireless Toolkit", here: http://java.sun.com/products/
siwtoolkit/index.jsp.

2. Youasoneedto makeHecl awareof the WTK. For instance, inmy installation, theset t i ngs. xm
file has the following:

<l-- Ceneral WK settings -->

<l-- make it fit for your local installation -->

<property nane="nmny.w k. hone" val ue="/opt/WK2.5.2"/>

Y ou would need to change/ opt / WIK25. 2 to wherever the WTK islocated on your system.

See the section called “Hecl and Java ME” for further information on installation and use with 2ME.

Tools & Editors

Evenif you're not interested in recompiling Hecl to hack on the source code, to write Hecl scripts, you need
some kind of editor for programming. Hecl is close enough in syntax to the Tcl programming language
that editors that support Tcl work well with Hecl.
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e Emacs Tcl modeiseasy touse: M x tcl - node, or if you want to associate . hcl scripts with tcl-
mode, add thisto your . enacs file:

(setq aut o-node-ali st
(cons ' ("\\.hcl$" . tcl-nonde)
aut o- node-al i st))

» Eclipseis popular for working on Java projects. It aso has a Tcl mode that can be utilized for Hecl
scripts like so:

Editing Hecl scriptswith Eclipse

1. Install the DLTK from the following URL: http://download.eclipse.org/technol ogy/dltk/updates,
from within Eclipse.

2. After downloading you must associatethe * . hcl fileswith the Tcl Source Editor.
Windows # Preferences # General # Editors # File Associations

3. Than make anew file type by adding the*. hcl filetype, and select the Tcl Source Editor.

Hecl Tutorial
Note

Thisis agenera tutorial on the Hecl language - if you're looking for the tutorial about Hecl on
Java ME, it's here: Java ME Tutorial.

Like many people, | enjoy taking something and experimenting with it before going and reading the
instructions! With thisin mind, | have written a brief tutorial that you can use to start exploring Hecl on
your own.

To launch the interactive Hecl shell:

java -jar ./jars/j2selHecl.jar

Thiswill give you a prompt: hecl > where you can type in commands.

Of course, we would be out of place not to begin with the famous "Hello, World". Behold:
puts "Hello, World"

Hecl isbased on the notion of commands, which take any number of arguments. The puts command takes
one argument, a string, and printsit out.

Like all programming languages, Hecl provides variables that may be used to store information. Here, we
set avariable, r at i ng, and then print it out in the midst of a string. Thisis called "interpolation”, and
isaconvenient way of creating new strings.

set rating 10
puts "Hecl, from1l to 10: $rating"

Something else we notice in the above examplesisthat we use double quotes " to group a series of things.
In Hecl, commands and their arguments are separated by spaces. Since puts only takes one argument,
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a string, we use the quotes to group several words together in order to pass them as one string to the
command. Many languages require quotes to delineate a string, but in Hecl that is not necessary if the
string has no spacesin it. For instance, put s hel | owor | d islegitimate.

Something else visible in the above command is that Hecl commands occur one per line, and that no line
ending is necessary, as in languages like C where lines end in a semicolon. In Hecl, the semicolon is
optional, and can be used to put more than one command on aline:

puts "hello" ; puts "world"

Another way of grouping multiple words in Hecl iswith braces: {}. Hecl does not automatically perform
any substitution on the variables or commands grouped within braces, as it does with quotes.

puts {The $dol I ar $signs $are printed literally$$ - no substitution}

Aside from the dollar sign, which returns areference to the value of avariable, it isalso possibleto utilize
the results of one command as the input of a second command. For example:

set rating 10
puts "Rating:"
puts [set rating]

In this case, we pass the results of the set command to the puts command. In redlity, set rati ngis
just along way of writing $r at i ng but it's a good example.

Like everything else in Hecl, we perform math operations as commands:
puts "2 + 2 =[]+ 2 2]"

In the example, the + takes two arguments, adds them together and return the result, which is then printed
out by the puts command.

In order to choose between one or more

set tenp 10
if { < $tenp 0} {

puts "It's freezing"
} else {

puts "Not freezing"

}

"while" loop command:

set i O

while { < $i 10 } {
puts "i is now $i"
incr i

}

Ligts:

set foo [list a b c]
set bar {a b c}

| append $foo d

| append $bar d

set foo

# Returns "a b c d
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set bar
# Returns 'a b c d

Hash tables:

set foo [hash {a b c d}]
puts [hget $foo a]

# prints 'Db'
puts [hget $foo c]
# prints "d

hset $foo c 2

puts [hget $foo c]

# prints "2

puts $f oo

# prints "a b ¢ 2' (although not necessarily in that order)

"foreach" loop command:

set Ist {abcdef}
foreach {mn} $lst {
puts "It is possible to grab two variables at a tine: $m $n"

}

foreach {x} $lst {
puts "Or one at a tinme: $x"

}

Create new commands with the "proc" command. In this example we create a command that prints out a
numbered list. In Hecl, commands created within procs normally are only visible within that proc, and are
cleaned up when the procedure exits. For exceptions to this rule, see the global and upeval commands.

set list {red blue green}
proc printvals {vals} {
set num 1
foreach v $vals {
puts "$num - $v"
i ncr $num
}
}

printvals $list

Hecl is very flexible - in this example, we create a "do...while" loop command that works as if it were
anative loop construct.

proc do {code while condition} {
upeval $code
whil e { upeval $condition } {
upeval $code
}
}

set x 100
set foo ""
do {
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append $foo $x

i ncr $x
} while { < $x 10 }
set foo

# Returns 100 - because the loop is run once and only once.

Hecl Commands

These commands are part of the Hecl core and are always present.




Hecl - The Mobile Scripting Language

Name
= I= — Integer equality

Synopsis
={numt} {nunmk} ! ={numl} {nunt}
Description

Tests two numbers for equality, returning 1 if they are, 0 if they aren't equal. In the case of !=, returns 1
if they are not equal, O if they are equal.

Example
puts [= 1 1]
puts [= 0 1]

puts [= 00001 1]
puts [!= 1 1]

Produces:

ORr Ootr
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Name

+ - * | — Basic math commands.
Synopsis
+ {nunber} [nunber ..] - {nunber} {nunber} * {nunber} {nunber} / {nunmber} {nunmber}

Description

The basic math commandstake two argumentsand carry out anumerical operation on them. In subtraction,
the second argument is taken from the first. In division, the first argument is divided by the second.

Example

puts [
puts [
puts [
puts [
puts [
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Name
abs acos acos asin asin atan atan cbrt ceil cos cosh cosh exp expml floor hypot log 10g10 loglp pow
random round signum sin sinh sgrt tan tanh tanh — Floating point math commands

Synopsis
conmand {nunber } [nunber ]

Description

Floating point math commands. The names are mostly self explanatory, corresponding to the methods
found here: http://java.sun.com/j2se/1.5.0/docs/api/javallang/Math.html

Note

Keep in mind that none of these commands are available in the MIDP1.0 version of Hecl, and
that the following commands are available only in J2SE versions of Hecl:

acos atan ceil round exp floor sin cossgrt log tan asin
Thefollowing are only available in versions of Hecl built for Java 1.5 and above.

cbrt cosh expm1 hypot 1og10 loglp signum sinh tanh

10


http://java.sun.com/j2se/1.5.0/docs/api/java/lang/Math.html

Hecl - The Mobile Scripting Language

Name
after — Sleep / delayed script evaluation

Synopsis
after {mlliseconds [script]|info[event]|cancel {event} [event..]|idle[script]}

Description

Theafter command isused, inthe simple case, to simply halt evaluation of thescriptformi | | i seconds
milliseconds, or execute a script after that number of milliseconds.

The after command can a so be used to manage timer eventsin Hecl viatheinfo and cancel subcommands,
which, respectively, return information about existing events, and allow the cancellation of events.

Example
Pause for 1 second:
after 1000
Runscri pt after 10 seconds, but do not pause execution of the main script:
after 10000 { puts "hello, later world" }
Cancel al timers:

for {set i 1} {< & 11} {incr $i} {
puts [after [* 10000 [random] [list puts "Event nunber $i"]]
}

after 5000

foreach e [after info] {
after cancel $e
puts "Event $e cancel | ed”

}

twait forever
Will produce, on average, something like the following:

tinmer#l
tinmer#2
tinmer#3
tinmer#4
tinmer#5
tiner#6
tinmer#7
tiner#8
tinmer#9
tinmer#10

Event number 9
Event nunber 4

11
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Event nunmber 10

Event timer#5 cancelled
Event tinmer#l1 cancelled
Event timer#7 cancelled
Event timer#3 cancelled
Event timer#2 cancelled
Event timer#6 cancelled
Event timer#8 cancell ed

12
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Name
and — Logica and

Synopsis
and {nunber} [nunber ] [nunber][...]

Description

The and command takes one or more arguments, and performs a binary and on them, in sequence.

Example

hecl> and 1 0
0

hecl> and 1 1
1

hecl > and 1

1

hecl > and 2 4
0

hecl > and 5 1
1

hecl > and 5 4
4

hecl> and 1 2 4 8
0

13
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Name
append — Append text to avariable.

Synopsis
append {varref erence} {string}
Description
The append command takes two arguments, a variable reference, and a string to append to the variable.

Example

set foo "bar"
append $foo "beebop"
# The foo variable now contains the string barbeebop

Produces:

bar beebop

14
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Name
break — Break out of aloop.

Synopsis
br eak

Description

The break command breaks out of aloop. If this command is not run from within a loop - the while or
foreach commands for instance, it generates an error.

Example

set i O
while { true } {
if { >& 100 } {
br eak
}

i ncr $i

In what would otherwise be an endless loop, the break command is used to exit.

15
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Name
bgerror — Called for background task errors.

Synopsis
append {message}

Description

Hecl calls bgerror when there is a problem in a background task (created with the after command, for
instance).

Example

hecl > proc bgerror {nsg} { puts "Houston, we have a problem $msg" }
hecl > after 1 { beebop }
timer#7

Produces:

Houst on, we have a problem Command beebop does not exi st

16
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Name
catch — Evaluates a script, catching any errors.

Synopsis
cat ch {scri pt} [var nane]

Description

The catch command evaluates a script, and returns O if the script evaluated successfully. If there were
errors, catch returns 1. Optionally, avariable name may be passed to the command, where the results of the
script evaluation will be placed. Inthe case of errors, the stack trace will be placed in the variable argument.
If the script executes without problems, the variable will contain the result of the script execution.

Example

cat ch nosuchconmand f oo
set foo

Produces:

{ ERROR { Command nosuchconmmand does not exist}}

17
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Name

classof — Returns the name of theinternal class of a Hecl Thing.
Synopsis
cl assof {vari abl e}

Description

The classof command returns a string containing the Java name of the class that the Hecl variable contains
internally.

Example

classof [+ 1 2]

cl assof "foo"
Produces:

org. hecl . I nt Thi ng

org. hecl . StringThi ng

18
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Name

clock — Provides time utilities
Synopsis
cl ock [ {seconds} |{time} | {format f or mat } ]
Description
The clock command is used to return information on the current time. With the seconds option, the

number of seconds since January 1st, 1970 are returned. With the t i e option, milliseconds since that
date are returned.

Withthef or mat option, the clock command takes a millisecond value and returns a formatted date and
time. For example:

Example

hecl > cl ock format [clock tine]
Fri Jun 15 13:22:20 CEST 2007

19
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Name

continue — Skip to next cycle of aloop
Synopsis
conti nue

Description

The continue command is used within the bodies of looping commands such as if and while. When
continueis called, execution of the loop body stops and and execution moves on to the next iteration of
the loop.

Example

set i O

set res {}

foreach x {a b c d e} {
incr i
conti nue
append $res $x

}

puts $i

puts $res

Produces:
5

Theresvariableis never appended to, so printing it out produces an empty string.

20
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Name
copy — Copy aHecl value.

Synopsis
cd {val ue}

Description

The copy command makes a deep copy of a Hecl value, whereas normally, Hecl variables contain
references.

Example

hecl > set foo 1

set bee $foo

set bop [copy $fo0]
i ncr $f oo

puts "foo is $foo"
puts "bee is $bee"
puts "bop is $bop"

Produces:

foois 2
bee is 2
bop is 1

21
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Name
double — Cast as adouble

Synopsis
doubl e {nunber}
Description
When given anumber nunber , return its value cast as a double.
I mportant

This command does not appear in the MIDP1.0 version of Hecl, because it doesn't deal with
floating point.

22
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Name
eq — Tests string equivalence.

Synopsis
eq {stringl} {string2}
Description
The eq commands compares two strings, returning 1 if they are equal, O if they are not.

Example

if {eq 1 1.0} {
puts "True"
} else {
puts "Fal se"
}

Produces:
Fal se

Despite being numerically equivalent, the strings"1" and "1.0" are different.

23
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Name

eval — Evaluate Hecl code.
Synopsis
eval {code}
Description
The eval command takes a string containing Hecl commands, evaluates them, and returns the result.

Example

set i O

set str {incr}

| append $str "i"
eval $str

puts $i

Produces:

1

24
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Name

exit — Exit the current process
Synopsis
exit [exitcode]

Description

The exit command stops the execution of the current process. It causesthe exi t code (an integer) to be
returned by the process.

25
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Name
false — Return false

Synopsis
fal se

Description

The false command is the opposite of true, and always returns afalse value.

26
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Name
filter — Filter alist.

Synopsis
filter {list} {varnane}{script}

Description

Thefilter command takesalist and filtersit according to the code provided in code. The current element
of thelist being considered is stored in the var name provided. A list of 'matches' is returned.

Example

set Ist {123 454321}
puts [filter $lst x {= $x 4}]

Produces:

4 4

27
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Name
float — Cast as afloat

Synopsis
fl oat {nunber}
Description
When given anumber nunber , return its value cast as afloat.
I mportant

This command does not appear in the MIDP1.0 version of Hecl, because it doesn't deal with
floating point.

28
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Name

for — For loop.
Synopsis
for {initialization}{test} {step}{body}
Description
The for command is like in many other languages like C and Java. As arguments, it takes an
initializationoption, whichisoftenusedtosetavariabletosomeinitial value, at est todetermine

whether to continue running, ast ep script option which isrun at each iteration of the body (to increment
avariable, for example), and the body itself.

Example

set out {}

for {set i 0} {< $i 10} {incr $i} {
append $out $i

}

puts $out

Produces:

0123456789

29
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Name

foreach — lterate over elementsin alist.
Synopsis
foreach {varnane} {l i st} {body} foreach{varlist} {list}{body}

Description

The foreach command iterates over alist. For each element of thelist, var nanme is set to a new element
of thelist, and then body isrun.

Example

set Ist {ab c d e}

set res {}

foreach el $lst {
append $res $el

}

puts $res

Produces:

abcde

30
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Name

global — Use global variable from within a proc.
Synopsis

gl obal {varnane} [var nane..]]

Description

By default, Hecl variables are always local. Global variables are not visible from within procedures. The
global command makes global variable var name visible within a procedure.

Example

set foo 1

proc incfoo {} {
gl obal foo
i ncr $f oo

}

i ncfoo

puts $f oo

Produces:

2

31
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Name

hasclass— Aninterfaceto C ass. f or Nane
Synopsis

hascl ass {cl assnane}
Description

Reports whether a given classis present or not.

| mportant

Keep in mind that in 2ME, using an obfuscator, class names may not be what you think they
are! Only use thisfor system-defined classes.

Example

hecl > hascl ass org. hecl.net. HttpCnd
1

hecl > hascl ass oogyboogy

0

32
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Name
hash — Create and manipulate hash tables.
Synopsis

hash {li st} hget {hash} {key} hset {hash} {key} {val ue} hcont ai ns {hash} {key}
hcl ear {hash} hkeys {hash} hr enove {hash} {key}

Description

The hash command takes an even-numbered list and creates a hash table from it, using the even elements
as keys, and odd elements as values. A new hash table is returned. The hget and hset commands operate
on hash tables. Both take a hash table as their first argument. hget also takes a key, and returns the
corresponding value, or an error if no key by that name exists. To determinewhether agiven key exists, use
the hcontains command, which returns true or fal se depending on whether the key existsin the hash table.

The hkeys command returns the keys of the hash table, as alist.

The hclear command clears an entire hash table, whereas hremove removes the value associated with
agiven key.

Example

set foo [hash {a b c d}]
hset $foo a 42
puts [hget $foo a]

Produces:

42
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Name

if — Conditionally execute code.
Synopsis
if {test} {code} [{elseif} |{test} |{code} ..][{el se} |{code}]
Description
Theif command executes Hecl code conditionally. Initsmost basic form, it executesat est . If theresults
arenot 0, then it executes code. If not, no further actions take place. if may take any number of el sei f

clauses, which have their own t est and code. Findly, if none of the conditions has matched, it is also
possibleto supply an el se clausethat will be executed if theresults of theif and elseif testswere all false.

Example
if { true } {
puts "true"
} else {
puts "fal se"
}
Produces:
true

if { >011} {
puts "true"
} else {
puts "fal se"

}

Produces:

fal se
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Name

incr — Increment avariable.
Synopsis
i ncr {varreference}{integer}

Description

Theincr command takes a variable reference, and addsi nt eger to it.

Example
set foo 1
i ncr $foo
puts "foo is $foo"
incr $foo 10

puts "foo is now $foo"

Produces:

2
12
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Name

intro — Introspection command.
Synopsis
i ntro[{commands} ]

Description

Theintro command is used for Hecl introspection. It takes a subcommand which causesit to perform the
desired function.

Example
puts [sort [intro commands]]

Produces:. (depending on the available commands)

* + - [/ < = > append break catch continue copy eq eval filter for
foreach gl obal hash hget hset if incr intro join |append |index
list Ilen Iset proc puts ref return search set strindex strlen sort
source split time true upeval while
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Name

join — Join elements of alist to create a string.
Synopsis

join{list}[string]
Description

Thejoin commandtakesal i st argument, and optionally, ast ri ng argument. It joins all elements of
the list together with the string, or, if a string is not provided, with a space.

Example
puts [join {a b c} "|"]

Produces:

al b|c
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Name

lappend — Append an element to alist.
Synopsis

| append {I i streference} {el enent}
Description

The lappend takes areference to alist, and an element to add to that list.

Example

set foo a

| append $foo "b"
puts $f oo

| append $foo "c d"
puts $f oo

Produces:

ab
ab {c d}
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Name
lindex — Return the Nth element of alist
Synopsis
lindex {lIist} {i ndex}
Description
The lindex command takes a list and an index number as arguments, and return's the index'th element
of thelist.
Example

puts [lindex {a b c} 2]

Produces:

c
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Name
list — Create alist

Synopsis
list {element} [{el enment} ..]

Description

Thelist command takes any number of arguments and returns alist.

Example
puts [list abc [list 1 2 3]]

Produces:

abc{l23}
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Name
[len — List length.

Synopsis
[len{list}

Description

Thellen returns the length of itslist argument.

Example

puts [llen {1 2 3 {a b c}}]

Produces:

4
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Name

Irange — Get range of elements from alist.
Synopsis
[range {list} {first} {l ast}

Description

The Irange command fetches a range of elementsfrom | i st , starting at element f i r st and ending at
| ast.

Example

lrange {a bcdef g} 02

Produces:

abec
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Name
|set — Set list elements.

Synopsis
I set {listref} {index}[repl acenent]

Description

The Iset command sets the i ndex'th element of the list to r epl acenent . If r epl acenent is not
present, then the element is del eted.

Example

set Ist {a b c}
I set $lst 1 x
puts $l st

I set $lst 1
puts $l st

Produces:
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Name
ne — String "not equal".

Synopsis
ne {stringl} {string2}

Description

The ne commands compares two strings, returning 0 if they are equal, 1 if they are not.

Example

if {ne 1 00001} {

puts "True"
} else {

puts "Fal se"
}
Produces:
True
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Name

not — Logical not
Synopsis
not {nunber}

Description

The not command performs alogical not on the argument given to it.

Example

hecl > not O
1
hecl > not 1
0
hecl > not 4
0
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Name

or — Logical or
Synopsis
or {nunmber} [nunber] [number][...]

Description

The or command does a binary or of the numbers passed to it, so it can also be used asalogical or.

Example

hecl > or 1

1

hecl> or O

0

hecl>or 10

1

hecl> or 2 4

6

hecl>or 1 2 4
7
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Name

proc — Create a new procedure.
Synopsis

proc [nane] {ar gl i st} {body}
Description

The proc command creates new procedures, which are virtually indistinguishable from built-in Hecl
commands. nane isthe name of the new command, or, if it is absent, an anonymous procedureis created
(and should be stored in avariable). ar gl i st isalist of arguments that the new command will take and
make available as local variables within the body, which is the code executed every time the command
iscalled. If the last element of the argument listisar gs, thevariablear gs isalist that isfilled with any
arguments (including 0) above and beyond the number of arguments specified for the proc.

Example

proc addlist {lst} {
set res O
foreach e $lst {
incr $res S%e
}
return $res

}

puts [addlist {1 2 3 4 5}]

Produces:

15
args Example
proc showargs {args} {
puts "Args: $args"
}

showar gs
showargs x y z

Produces.
Args:
Args: Xy z

Anonymous proc Example

set foo [proc {x} { puts $x }]
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$f oo beebop

Produces:

beebop
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Name
puts — Print text.

Synopsis
put s {t ext}

Description

The puts command printst ext to stdout.

Example

puts "Hello, world"

Produces:

Hel | o, world
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Name

rename — Rename a command
Synopsis

r ename {cnmdnane}
Description

Renames a Hecl command.

Example

hecl > renane puts send it _to_the_screen
hecl > send_it _to _the _screen "hello world"
hello worl d
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Name

return — Returns a value from a procedure.
Synopsis
return{val ue}

Description

Thereturn command returns avalue from a proc command.

Example

proc soneproc {} {
set res 1
return $res
set res 2
return $res

}

puts [someproc]

Produces:

1
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Name

search — Find the first instance of something in alist.
Synopsis
search{list} {varnane} {script}

Description

The search command is similar to filter in functionality, except that it stops searching on the first match.

Example

set Ist {123 454321}
puts [search $lst x {= $x 4}]

Produces:

4
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Name
set — Set avariable.

Synopsis
set {var nane} [val ue]

Description

The set sets the value of a variable var nane to value val ue. If val ue is not provided, returns the
valueof var nane.

Example

set foo "bar"
set bee bop
puts "foo is $foo and bee is $bee"

Produces:

1
foo is bar and bee is bop
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Name
sort — Sorts list aphabetically.

Synopsis
sort {list}

Description

The sort command returns an al phabetically sorted list of the contentsof | i st .

Example
puts [sort {padova rovigo verona vicenza venezia treviso belluno}]

Produces:

bel | uno padova rovigo treviso venezia verona vi cenza
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Name
split — Split astring into alist.
Synopsis
split {string}[splitstring]
Description
The split command takes a string and splits it into alist, divided by spl i t st ri ng, which defaults to
" " if not present.
Example
puts [split "aaa; bbb;ccc" ";"]

puts [split "aaa bbb ccc"]
puts [split "aaaxbbbycccxyddd" "xy"]

Produces:

aaa bbb ccc
aaa bbb ccc
aaaxbbbyccc ddd
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Name
strbytelen — Return the length of the string, in bytes.

Synopsis
strbytel en{string}

Description

The strbytelen returns the length of st ri ng, in bytes. The number of characters and bytes may be
different because of multi byte character encodings.
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Name
stremp — Compare two strings, return O if equal.

Synopsis
strcnp {stringA} {stringB}
Description

The stremp takes two strings and compares them, returning O if they are equal, 1 if the first string is
"greater than" the second string, or -1 if thefirst string is "less than" the second string.

57



Hecl - The Mobile Scripting Language

Name

strfind — Find one string in another.
Synopsis

strfind{stringl} {string2}
Description

Thestrfind looksfor thefirst occurenceof st ri nglinstri ng2.If it findsamatch, it returnstheindex
where the first letter of the match lies. If it is not found, it returns -1.
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Name
strindex — Return the index'th character of string.

Synopsis
strindex {string}{i ndex}

Description

The strindex command returns the i ndex'th character of st ri ng.

Example

puts [strindex "Hello, world" 0]
puts [strindex "Hello, world" 11]

Produces:

H
d

59



Hecl - The Mobile Scripting Language

Name

strlast — Get the last occurance of one string within another string
Synopsis
strlast {string} {string_to_search} [start_index]

Description

Search string_to_search for the last place that string occurs, and return the index. If
start _i ndex isprovided, start searching from that position.
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Name
strlen — String length.

Synopsis
strlen{string}

Description

The strlen returns the length of st ri ng.

Example

puts [strlen "abcdef ghijkl mopqgrst uvwxyz"]

Produces:

26
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Name

strlower — Lower case astring
Synopsis
strlower {string}

Description

The strlower command returns alower-cased version of st ri ng.

62



Hecl - The Mobile Scripting Language

Name

strrange — Return a substring from a string
Synopsis
strrange {string}{start} {end}

Description

The strrange command returns a substring composed of the charactersinst r i ng from positionsst ar t
toend.
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Name
strrep — Repeat a string N times

Synopsis
strrep{string} {tinmes}

Description

The strrep command returnst i nes copiesof st ri ng.
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Name
strreplace — Replace string A in string B

Synopsis
strreplace{ {{fromto}}} {string}

Description

The strreplace command replaces each instance of f r omwitht o instri ng.

Example
puts [strreplace {hi hell o} blahhiblahbl ahhi hi bl ah]

Produces:

bl ahhel | obl ahbl ahhel | ohel | obl ah
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Name

strtrim — Remove whitespace or other characters from the beginning/end of a string
Synopsis
strtrim{string}[totrinjstrtrim {string}[totrimstrtrinr {string}[totrim

Description

Thestrtrim command "trims" any leading or trailing whitespace from the string passed to it. The strtriml
and strtrimr commands trim from, and only from, the left and right sides of the string, respectively. All
of the trim commands take an optional argument that specifies what exactly to trim.

Examples

hecl > strtrim" foo "

foo

hecl > strtrim"hello world" "he"
l[lo world

hecl > strtrim "Xxxxyyyzzzxxx" XXX
YYYZZZXXX

hecl > strtrim?" al one

al one
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Name
strupper — Upper case a string

Synopsis
st rupper {string}

Description

The strupper command returns a upper-cased version of st ri ng.
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Name
system.hasproperty — Check for existence of system properties

Synopsis
system hasproperty {propertynane}

Description

Query for the existence of system properties that can be retrieved with the system.getpr operty command.
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Name
system.getproperty — Get system properties

Synopsis
system get property {propertynane}
Description

Retrieve information about system properties. Here is alist of some available system properties on Java
ME platforms: http://devel opers.sun.com/mobility/midp/questions/properties/index.html
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Name

throw — Generates an exception that can be caught with catch

Synopsis
t hr ow{message} [errortype]

Description

The throw command generates an exception, that can be caught with the catch command. nessage
is a human readable error message, whereas er r or t ype is a code that can be matched by code doing
acatch. It can be used as away for Hecl programs to distinguish between different types of errorsin a
global catch section of code.

Examples

hecl > throw "oh no"

{ERROR {oh no}} {throw 1}

hecl > throw "oh no" USERERROR
{ USERERROR {oh no}} {throw 1}
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Name

time — Time the execution of a script.
Synopsis

time{script}[repetitions]
Description

The time command executes scri pt repetitions times, if repetitions ispresent, or once if
not. It measures the amount of time taken by this execution in milliseconds, and returnsiit.

Example

set tine [tinme {

set i O

while { < $i 100 } {
i ncr $i

}
} 10]

puts "Tine is $tine"

Produces:

Time is 6
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Name

true — Returns true.
Synopsis
true

Description

The true command returns 1, or true.

Example
if { true } {
puts "true is true"
}
Produces:

true is true
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Name
unset — Unset avariable.

Synopsis
unset {var nane}

Description

The unset command unsets a variable.
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Name

upeval — Evaluate script in next stack frame up.
Synopsis
upeval [l evel J[{script}

Description

The upeval command evaluates scr i pt one stack frame up from the current stack frame, if | evel is
not present. If | evel ispresent, upeval behaves like so: if | evel islessthan one, thescri pt isrun
that many levels down from the top of the stack. If it's O, the script is run at the global level, and if it's a
positive number, the script is run at that absolute level up from the global namespace.

Example

proc stackframe {} {
upeval { incr $foo }

}

set foo 1
st ackfrane
puts $f oo

Produces:

2
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Name
while — While loop.

Synopsis
whi | e {condi ti on} {body}

Description

The while command continues to evaluate body whilecondi t i on istrue.

Example

set i O

while { <$i 6} {
puts "i is $i"
i ncr $i

i is O
i is 1
i is 2
i is 3
i is 4
i is 5

Hecl Extension Commands

These commands are available in various Hecl extensions, that may or may not be available in different
environments.

File Interaction

J2ME systems do not always have a file system, so these are not necessarily available. It is possible to
compile Hecl with or without these commands.

Note

The filefinder command is a bit different from the others, in that it is a graphical widget that is
used to select files, rather than a command that only interacts with the filesystem.
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Name
filefinder — File selection widget.
Synopsis

filefinder [-startdir start_directory] [-sdectedemd sel ect ed_command] [-matchecmd
mat ch_conmand] [-errorcmd er r or _conmand]

Description

Creates alcdui.list based file selection dialog that lets the user navigate up and down through directories
and select afile. The options are as follows:

e -startdir: selectsthe directory to start the search in.
» -sel ect edcnd: aproc that by default takes one argument: the name of the selected file.

» -mat chcd: aproc that takes one argument: the full URL of the file to match against. If thefileisa
match, the proc must return a 1, otherwise 0. If amatch occurs, the- sel ect edcd will subsequently
be called.

e -errorcnd: aprocthat iscalled with one argument: an error message. Thisis called when some error
occurs and can be used to display an error message.
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Name

open — Opens afile for reading or writing.
Synopsis
open {fil enane} [w]

Description

Opens fi | ename for reading or writing, depending on whether the w flag is set or not. The form of
fil enane isplatform-dependant. On Java ME systems, it needsto bea URI.
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Name

source — Evaluate Hecl script in afile.
Synopsis

source {fil enane}
Description

The sour ce command evaluates the Hecl script located in filef i | enane.

Example

# Variable foo is defined as "Hello world" in foo. hcl
source foo. hcl
puts $f oo

Produces:

Hell o worl d
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Name

file.basename — Returns the file name with no paths.

Synopsis
file.basenane {fil enane}
Description
Returns the file's name, with no URL schema or paths.
Example
file.basenane file:///foolbar/beel bop.txt
Would return

bop. t xt
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Name

file.cd — Change working directory.
Synopsis
file.cd{directory}

Description

The cd command changes the current working directory to di r ect ory. Or at least it changes where
Java thinks the working directory is. It does not change the process' actual working directory. Apparently
that's not possible with Java.
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Name

file.current — Returns the name of the file currently being evaluated.
Synopsis
file.current

Description

Returns the name of the file currently being evaluated. For instance, if a file f oobar . hcl is being
sourceed, and thereisacall tofile.current init, it will return the name of thefile, f oobar . hcl .

81



Hecl - The Mobile Scripting Language

Name
file.delete — Delete thefile.

Synopsis
file.exists{filenane}

Description

Deletef i | enane.
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Name

file.devs — List available devices.
Synopsis

file.devs
Description

Returns alist of the root devices.
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Name
file.du — "Disk" usage.

Synopsis
file.du{fil ename}

Description

Returns a hash with the following keys: t ot al - the total amount of space on the storage device where
thefile resides, and used - the amount of space currently utilized.
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Name

file.exists— Does thefile exist?
Synopsis
file.exists{filenane}

Description

Returns 1 if the file exists, otherwise 0.
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Name

file.hidden — Isthefile hidden?
Synopsis

file.hidden{fil enane}

Description

Return 1 if thefileis"hidden". To quote from the relevant Java documentation:

The exact definition of hidden is system-dependent. For example, on UNIX systems a
fileis considered to be hidden if its name begins with a period character ('."). On Win32
and FAT file systems, afileis considered to be hidden if it has been marked as such in
the file's attributes. If hidden files are not supported on the referenced file system, this
method always returns false.
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Name

fileisdirectory — Isthisadirectory?
Synopsis
file.isdirectory {path}

Description

Returns 1 if the path in question is adirectory, otherwise 0.
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Name

file.isopen — Isthefile currently in use?
Synopsis
file.isopen{fil enane}

Description

Returns 1 if thefile is currently open, otherwise 0.
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Name

filejoin — Creates afilename from alist.
Synopsis
file.join{list of path el enents}

Description

Given alist of path elements, like {foo bar bee bop}, creates a filename like foo/bar/bee/bop.
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Name
filelist — List filesin adirectory.

Synopsis
file.list {directory}

Description

Liststhe filesin the specified directory.
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Name
filemkdir — Cresates the directory.

Synopsis
file.nkdir {directory}

Description

Creates the named directory.
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Name

file.mtime — Returns the file modification time.
Synopsis
file.minme{filenane}

Description

Returnsthetimethefilewaslast modified, asavalue expressed in milliseconds sincethe " epoch” (00:00:00
GMT, January 1, 1970).
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Name
file.readable — Isthe file readable?

Synopsis
file.readabl e {fil enane}

Description

Checks to see whether the file exists and is readable, and if so, returns 1. Otherwise, returns 0.
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Name

filerename — Rename afile.
Synopsis
file.renane {ol dnane} {newnane}

Description

Renames ol dnane to newnane.
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Name

filesize— Returnsthefile's size.
Synopsis
file.size{fil enanme}

Description

Returnsf i | enane'ssize, in bytes.
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Name

file.split — Return alist of a path's components.
Synopsis
file.split {fil enane}

Description

Takes afilename and returns alist of all the file's components.
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Name

filetruncate — Truncates the file.
Synopsis
file.truncate {fil enane} {new engt h}

Description

Truncates the file, making it at most new engt h byteslong.
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Name

filewritable — Isthe file writable?
Synopsis
file.witable{fil enane}

Description

Checks to see whether the file exists and is writable, and if so, returns 1. Otherwise, returns O.

HTTP

Even basic J2ME-enabled cell phones can access web pages (although they may not be ableto create TCP/
I P sockets). Hecl provides basic http commands

98



Hecl - The Mobile Scripting Language

Name

http.geturl — Fetch contents of a URL.
Synopsis

http. geturl {url} [-query POSTdat a] [-headers| i st of header s] [-validate [1|0]]
Description

The http.getur| command performs an HTTP request to the given ur | and returns information about the
results. This information is returned as a hash table that can be accessed with the various h* commands
such ashget. Thelist of keys returned includes the following, which are set by Hecl. Also created as keys
are the various HT TP headers, such as connection, content-length, content-type, last-modified, and so on.

* bi nary: 1if the datareturned is binary, otherwise 0.
» char set : The charset used for the returned data.

» dat a: Thereturned data. For instance, if you fetched an ordinary web page, this would be its HTML
contents.

» ncode: The numeric code of the response, such as 404, 500, 301, and so on.
» st at us: Therequest status - ok if the request was successfully processed.

The - quer y option is used to send key/value pairs of variables. In order to set random headers, the -
header s argument isused. The- val i dat e option existsto send a HEAD request.

Example

# Eval uate Hecl script located on a web site.
eval [hget [http.geturl http://ww. hecl.org/sonescript.hcl] data]

Add some headers to a request:

http.geturl http://ww. hecl.org/ -headers {Set-Cookie foo=bar}
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Name
http.formatQuery — URL Encode a request

Synopsis
htt p. f or mat Query [key val ]

Description

The http.formatQuery command takes a series of key value pairs and urlencodes them. Useful in order
to pass datato the - quer y option of http.geturl
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Name
http.data— A shortcut to get the data from an http.geturl response.

Synopsis
http. data{request}

Description
The http.data command is equivalent to an hget with dat a asthe key.

http.data [http.geturl http://ww. dedasys. conj
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Name
http.ncode — A shortcut to get the numeric code from an http.geturl response.

Synopsis
htt p. ncode {r equest }

Description
The http.data command is equivalent to an hget with ncode asthe key.

http. ncode [http.geturl http://ww. dedasys. con
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Name
http.status — A shortcut to get the status from an http.geturl response.

Synopsis
http. status {request}

Description
The http.status command is equivalent to an hget with st at us asthe key.

http.status [http.geturl http://ww. dedasys. conj

Location

Access to your phone's location API (JSR 179). Get information on your precise location.

Note

Not available on all phones.
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Name
location.get — Get location information.

Synopsis

| ocation.get { {timeout} |{ {-calback} {cal | backProc} [ {-timeout} {ti meout} ][ {-
onerror} {onErrorProc}]}}

Description
Thelocation.get command operates in two ways:
1. The simplest way isto simply call the command with at i meout argument. The program will block
until the command returns an answer, in the form of a hash table (see below), which could take up to

severa minutes.

2. Theadlternative way of callinglocation.get isto passita- cal | back cal | backPr oc, whichisthe
name of a proc that will be called when the information is available, with a hash table specifying the
results. Program execution continues and does not block onthelocation.get call. Thecal | backPr oc
takes one argument, which is a hash of information about the location. When using - cal | back itis
also possible to specify a-t i meout option (in seconds), and an - oner r or option. Thisisused in
case of errors: the specified onEr r or Pr oc

Either method will supply the user with a hash table with the following elements. See also the
JavaDocs here: javax/microedition/location/Location [http://library.forum.nokia.com/index.jsp?topic=/
Java Developers Library/GUID-4AEC8DAF-DDCC-4A30-B820-23F2BA60EA52/javax/microedition/
location/L ocation.htmi]

« | at: latitude.

* | on: longitude.

+ al t: dtitude.

» haccur acy: horizontal accuracy, in meters.

e vaccur acy: vertical accuracy, in meters.

* | ocati on_net hod: contains a hash table of its own with information about the method used to
ascertain the location. Possible values include:

» ASSI STED: Location method is assisted.

¢ UNASSI STED: Location method is unassisted.

* NETWORKBASED: L ocation is derived from the network.

« TERM NALBASED: Location is obtained from a GPS terminal.

« ANGLEOFARRI VAL: Location method Angle of Arrival for cellular / terrestrial RF system.

e CELLI D: Location method Cell-ID for cellular (in GSM, this is the same as CGlI, Cell Global
| dentity).

e SATELLI TE: Location method using satellites (for example, Global Positioning System (GPS)).
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* SHORTRANGE: Location method Short-range positioning system (for example, Bluetooth LP).

e Tl MEDI FFERENCE: Location method Time Difference for cellular / terrestrial RF system (for
example, Enhanced Observed Time Difference (E-OTD) for GSM).

e TI MEOFARRI VAL: Location method Time of Arrival (TOA) for cellular / terrestrial RF system.
e speed: ground speed, in meters per second.

e cour se: course, in degreesrelative to true north.

Net

Networking commands
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Name
base64::decode — Base 64 decode

Synopsis
base64: : decode {encoded- dat a}

Description

The base64:: decode command does a base64 decode of the string passed to it.
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Name
base64::encode — Base 64 encode

Synopsis
base64: : encode {dat a}
Description

The base64:: encode command does a base64 encode of the string passed to it.

RecordStore

Record Store is the name for persistent storage in 2ME. Even simple MIDP1.0 phones have this feature,
and utilize it to store data between invocations of the application.
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Name

rms.list — List available record store names, or id's for aname.
Synopsis
roms. | i st [rsnane]

Description

The rms.list command, when called without arguments, returns a list of names of the available record
stores that have already been created. When called with anrecord st ore nane returns the list of
id'sthat are currently in use for that record store.

Example
foreach nanme [rs.list] {

puts "Listing of id' s for $nane :
puts [rs.list $nane]

Produces:

yyy
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Name

rms.size — Returns the size occupied by the record store
Synopsis
rms. si ze {r snane}

Description

The rms.size command returns the size, in bytes, occupied by the recordstore specified.
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Name

rms.sizeavail — Returns the amount of space available to grow for this record store.
Synopsis
rms. si zeavail {fil enanme}

Description

Therms.sizeavail command returns the size in bytes Ieft to grow for the specified recordstore.
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Name

rms.set — Sets the value of arecord store
Synopsis
rms. set {rsnane} [recordi d] {dat a}

Description

Therms.set command takes, asarguments, the name of therecord store; optionally, therecord id to set, and
finally, thedatato insert into the record store. If therecord id is not specified, the default value of 1 isused.
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Name
rms.get — Fetch the value of the specified record store and record id

Synopsis
rms. get {rsnane} [recordi d]

Description

Therms.get command returnsthe value of the data stored in record storer snane. The optional argument
recor di d specifiestherecord id, and defaultsto 1. An error is thrown if the record does not exist.

Example

rnms. set highscore 1 [highscore]
application restarted ..
set highscore [rms. get highscore 1]

112



Hecl - The Mobile Scripting Language

Name
rms.add — Adds data to the specified record store, returning the new record id.

Synopsis
rms. add {dat a}

Description

The rms.add command adds dat a to the named record store, returning the record id with which it may
be retrieved in the future.

113



Hecl - The Mobile Scripting Language

Name

rms.delete — Deletes either the record store, or arecord id associated with arecord store.
Synopsis
rs. del et e {r snane} [r ecor di d]

Description

The rms.delete command deletes either the entire record store, if arecord i d isnot specified, or if
oneis, therecord id in question.
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Name

rms.hset — Sets a key/value pair in the given record store.
Synopsis
rms. hset {rsnane} {key} {val ue}

Description

The rms.hset command, given the name of a record store r snane treats it as a hash table, setting the
value of key with dat a.
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Name
rms.hget — Gets the value of a given key in the specified record store

Synopsis
rms. hget {r snane} {key}

Description

The rms.hget command returns the data associated with key in the named record store.
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Name

rms.hexists — Determine whether a given key existsin arecord store.
Synopsis
rms. hexi sts {r snane} {key}

Description

Therms.hexists command returns 1 if the given key existsin the named record store.
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Name

rms.hkeys — Returns all keys associated with a given record store.
Synopsis
rms. hkeys {r snane}

Description

The rms.hkeys command returns alist of keys associated with the named record store.
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Name
rms.hdel — Deletes a key from the specified record store.

Synopsis
rms. hdel {rsnane} {key}

Description

Therms.hdel command deleteskey from record store r snane.

K-XML

The K-XML extension provides the kXML 2 parser functionality for hecl. kXML 2 implements the
XmiPull API. Pleasefind general information about XmlPull parsersincluding theinterface documentation
at xmlpull.org.

Note

Kxml is not compiled into the default build, so you have to change the kxml property from O to
linthecl dc11ni dp20. properti es fileand recompile Hecl.
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Name

kxml.create — Returns the kxml parser object.
Synopsis
kxm . create

Description

The kxml.create creates a kxml parser object.

set xm Parser [kxnl.create]
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Name

kxml.gettext — Returns the text content of the current event as a string.

Synopsis
kxm . gettext

Description
The kxml.gettext returns the text content of the current XML event as a string.
The value returned depends on current event type, for example for TEXT event it is element content (this
istypical case when kxml.next is used). See description of kxml.nextToken for detailed description of
possible returned values for different types of events.

Note

In case of ENTITY_REF, this method returns the entity replacement text (or an empty string if
not available).
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Name

kxml.input — Sets ainput stream the kxml-parser is going to process.
Synopsis
kxm . i nput { xm Parser} { xm Streamnt
Description
Set the xml input stream to the given xmlParser.
set http [http.geturl "http://ww.google.conlig/api?weat her=%city, $country"]

set xm Stream [ hget $http data]
kxm . i nput $xnml Parser $xnl Stream
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Name

kxml.nexttag — Call kxml.next and return event if it is START_TAG or END_TAG otherwise throw
an exception.

Synopsis
kxm . nexttag { xm Par ser}

Description

Call kxml.nexttag and return event if it is START_TAG or END_TAG otherwise throw an exception.|t
will skip whitespace TEXT before actual tag if any.
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Name

kxml.next — Get next parsing event.
Synopsis
kxm . next { xm Par ser}

Description

The kxml.next advance the parser to the next event. The int value returned from next determines the
current parser state and is identical to the value returned from following callsto kxml.event.

The following event types are seen by kxml.next .

e START_DOCUNMENT O :Initially, the parser isinthe START_DOCUMENT state.

START_TAG2: An XML start tag was read.

TEXT 4: Text content was read; the text content can be retreived using the kxml.gettext method.

END TAG3: An end tag was read.

END_DOCUMENT 1: No more events are available.
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Name
kxml.requirestart — Test if the current event is START_TAG type and do match the given name.

Synopsis
kxm . requirestart { xm Parser} { nane}
Description
Test if the current event is START_TAG type do match the given name and any namesapce. If the test

is hot passed, an exception is thrown. The exception text indicates the parser position, the expected event
and the current event that is not meeting the requirement.

# assert the current event is a START _TAG event "forecast _conditions"
kxm . requirestart $xm Parser "forecast_conditions"
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Name
kxml.requireend — Test if the current event isEND_TAG type and do match the given name.

Synopsis
kxm . requireend { xm Par ser} { nane}
Description
Test if the current event isEND_TAG type and do match the given name and any namespace. If the test

is hot passed, an exception is thrown. The exception text indicates the parser position, the expected event
and the current event that is not meeting the requirement.

# assert we have reach the END TAG event of "forecast_conditions"
kxm . requi reend $xm Parser "forecast_conditions"
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Name

kxml.attrcount — Returns the number of attributes of the current start tag.
Synopsis
kxm . attrcount { xm Parser}

Description

Returnsthe number of attributes of the current start tag, or -1 if the current event typeisnot START_TAG.
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Name

kxml.attrvalue — Returns the given attributes value.
Synopsis
kxm . attrval ue { xm Parser} { i ndex}

Description

Returns the given attributes value.
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Name
kxml.getname — For START_TAG or END_TAG events, the name of the current element is returned.

Synopsis
kxm . get nane { xm Par ser}

Description

For START_TAG or END_TAG events, the name of the current element is returned.

# loop over the streamuntil we reach the END TAG event "current_conditions"
while {!= [strcnmp [kxm .getname $xnml Parser] "current_conditions"] 0 } {

set nane [ kxm .getname $xml Parser]

puts $nane

kxm . nexttag $xn Parser

Interfacing Hecl and Java

Hecl is not a replacement for Java, and is indeed meant to work hand in hand with Java. We attempt to
make it as easy as possible to call Java from Hecl, via the creation of new Hecl commands that can call
Java code, in addition to calling Hecl from Java, which isa matter of afew lines of code.

Calling Hecl code from Java

i mport org. hecl.files.HeclFile;

i mport org. hecl. Eval;

i mport org. hecl.Interp;

i mport org. hecl. Thing;

i mport org. hecl. ListThing;

i mport org. hecl. Hecl Excepti on;

try {
/* First, create a newinterpreter, and pass it a
* mechanismto |oad resources with - in this case,
* files. */
Interp interp = new Interp();

/* Add the files package */

new Hecl Fi |l e().| oadModul e(i nterp);

/* Evaluate the file at args[0] */

Hecl Fil e. sourceFile(interp, args[O0]);

/* Eval uate some code in a string. */

String helloworld = new String("puts {Hello, world!}");
i nterp.eval (new Thing(helloworld));
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} catch (Exception e) {
Systemerr.println(e);

}

The above code first creates a new interpreter. Next, it instantiates the HeclFile system. Thisisn't part of
the Hecl core, because some systems, like 2ME, may not have files. If you don't have files, you can still
usei nt er p. eval to evaluate some code, which could come from whatever source you desire.

Creating new Hecl commands

Creating new Hecl commandsisrelatively simple. Thefirst stepisto create anew classfor your command
inafile, say Hel | oCnd. j ava, which, for simplicity's sake, you could put incor e/ or g/ hecl / . The
code would look something like this:

i mport org. hecl.Conmand;

i mport org. hecl. Hecl Excepti on;
i mport org. hecl.Interp;

i mport org. hecl. Thing;

class Hell oCnd i npl enents Command {

public Thing cndCode(lnterp interp, Thing[] argv)
t hrows Hecl Exception {

Systemout.printin("Hello world");
return null;

}

The command takes an interpreter and an array of Thi ngs as arguments, where the first Thi ng is the
name of the command itself, and the others are the argumentsto it.

The "glue" that connects the name of your Hecl command with the Java codeis also relatively simple:
i nterp.addComand(" hell 0", new Hel | oCd());

The above code would be included somewhere in commandl i ne/ Hecl . j ava, m dp20/
Hecl . j ava or elsewhere, depending on what platform you're working on; or cor e/ or g/ hecl /
I nterp.java if youwant toincludeit as part of the Hecl core.

Easy, no? There are a few other useful methods that you should be aware of, to share variables between
Hecl and Java, and to return results from your Hecl commands:

. i nterp.set Var (
Thi ng
var name

Thi ng
val ue
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)
This sets the value of var nane to some vaue.

. Thi ng interp. getVar(
Thi ng
var name

)

Thi ng interp.getVar(
String
var nanme

)

These methods take a variable name, either in string form or as a Thi ng, and return the Thi ng
associated with that variable.

e interp.result isusedto set the result of acommand. This oft-used variable is accessed directly
for simplicity, speed and smaller code size.

. i nt I ntThing.get(
Thi ng
t hing
)

Get an int from a Thing.

. String StringThing. get(
Thi ng
t hi ng
)

Get a String from a Thing.

. Thi ng I nt Thi ng. creat e(
i nt
i

)
Creates a new thing from an int.

There are similar methods for strings, floats (where applicable), hashes and lists.

Building Hecl: Ant Targets

Since Hecl can be built for many different platforms, with many different capabilities, it requires afairly
complex build system, based on Ant [http://ant.apache.org/], Antenna [http://antenna.sourceforge.net/],
and for Java ME, Proguard. [http://proguard.sourceforge.net/]. However, it's not necessary to understand
the intricacies of this system unless you're doing more advanced hacking: in that case, you should ask on
themailing list if you need help.

The most important build targets are the following:

ant build: Build everything. Thisis atime-consuming process, but is the best way to make sure you have
built everything with the latest code.
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ant packageCommandline: Buildsthej ar s/ j 2se/ Hecl . j ar filefor thej2se/command line version
of Hecl.

ant -propertyfile ./cldc11midp20.properties midlet: Builds the MIDP 2.0 version of Hecl.

ant -propertyfile ./cldc10midp10.properties midlet: Builds the MIDP 1.0 version of Hecl.

ant installAndroidPackage: Builds the Android version of Hecl and installsit on the Android emulator,
which must be running for the final step to work.

ant docs: Creates both the DocBook documentation and runs Javadoc.

JavaDocs

For the complete Hecl javadoc documentation, see the Hecl Javadocs [jdocs]. And, of course, look at the
Hecl source code to see how it's done!

Hecl and Java ME

Hecl is designed to be small enough to run on mobile devices such as cell phones. This means that for the
Hecl core, has been necessary to limit ourselves to Java API's that work with 2ME.

Hecl Java ME Tutorial
Note

Thisisatutoria showing you how to use Hecl to write applications for Java ME. If you want a
simple introduction to the Hecl language, you can find that here: tutorial.

This tutoria first appeared here: Create a simple application with Hecl - Introducing
Hecl, a mobile phone scripting language [ http://www.freesoftwaremagazine.com/articles/
creating_a simple_application_with_hecl]. It isatutoria style introduction writing Hecl code for mobile
phones, by David Welton.

The aim of thistutoria isto help you create cell phone applications, so let's get started right away. Y ou'll
need afew things first:

* Sun's Java. With Ubuntu, you can get this like so:
apt-get install openjdk-6-jdk

* Sun's WTK toolkit [http://java.sun.com/products/swtoolkit/index.jsp]. While you don't need the tools
to compile Hecl (unless you want to hack on it!), you do want the emulator, so that you don't have to
load your app onto your phone each time you want to test it. It's not open source software (yet?), but it
does run on Linux, Mac and Windows, and of course it isfree.

» Hecl itself. You can get the latest code here: http://www.hecl.org/downl oads/hecl -l atest.tgz.

Note

Hecl is aways improving, so you should also consider checking out Hecl directly from git:
git clone git://github. com davi dw hecl . git

Sun's WTK requiresinstallation - you can put it somewhere like/ opt , so it won't get mixed up with the
rest of your system. The installation process is very simple - just say yes to a few questions, and you're
done. Hecl doesn't require installation: everything you need is already there in the distribution.

To seeif everything's working, you can try launching the emulator with the sample application: / opt /
WIK2. 5. 2/ bi n/ emul ator -classpath jars/cldcl. 1-m dp2. 0/ Hecl .jar Hecl
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Note

With version 3 of the Sun WTK (which as of 2010-01 only runs on Windows and Mac),
the command line you need is as follows: [ opt/ WIK2. 5. 2/ bin/ emul ator -
Xjaminstall jars/cldcl.1l-m dp2.0/Hecl.jad

That should bring up something like this:

| +5550000 - DefaultColorPhone [_ |[ x|
MiDlet View Help |
Font Dema
Call..
Send M5
TextBox..
Alert
Carvas
Infarmation
Settings
Exit Select
~ -
. = .
2
ﬁ \_v > ‘I >

1 2 asc 3 oer

Jeu 5 ik 6 mno

7 pars Q1w Qwivz

% - 0 o
e >

\ SHIFT SPACE ‘

Figure 1: Hecl demo screen shot

Thisis Hecl's built in demo - its source code is located in mi dp20/ scri pt. hcl , but before | get too
far ahead of mysdlf, let's go back and create the classic "Hello World" application, just to get started and
see how to work with Hecl.

Note

Hecl actually comesin several flavors, with dightly different GUI commands - MIDP1.0 (older
phones), which has fewer commands and doesn't do as much, and MIDP2.0, for newer phones,
which has alot more features. Thistutorial utilizes the MIDP2.0 commands, because that's what
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current phones are based on. The concepts described arevery similar for the MIDP1.0 commands,
but the commands are dlightly different. Please contact us if you are interested in a MIDP1.0
version of thistutorial.

To write your first Hecl program, open atext editor, and type the following program into afile - I'll call
ithell o. hel :

proc Hell oEvents {cnd forn} {
[lcdui.alert -text "Hellllllllooooo, world!" -timeout forever] setcurrent
}

set form[lcdui.form-title "Hello world" -commandacti on Hel | oEvent s]
set cmd [l cdui.command -1 abel "Hello" -1onglabel "Hello Conmand" -type screen]

$f orm set current
$f or m addcommand $cnd

$f orm append [l cdui.stringitem-1label "Hello" -text "Wrld"]

Not bad - 8 lines of code, and most of it's pretty clear just from looking at it. I'll go through it line by line,
so you understand exactly what's happening.

1. Thefirst bit of code, that starts with pr oc Hel | oEvent s, defines a"procedure”: in other words a
function called HelloEvents. When this function is called, it creates an "alert”" - think of it as a pop
up message telling you something important. - t i meout f or ever tellsthe message to stay on the
screen until the user dismissesiit.

2. The second command defines a form, with the command Icdui.form, with the title of "Hello World",
and connected to the HelloEvents proc. What this connection means is that when any commands
associated with the form are activated by the user, this procedure is called to handle them. The code
set f or mstoresthe form object in the variable f or m so that it can be referenced later.

3. The following line creates a command that can be activated by the user. It has the label "Hello", and
isstored in the variable cnd. | usethe scr een type for the command, which is used for user defined
commands. There are some other predefined types such asexi t and back.

4. $f or mset cur r ent referencesthe previously created form, and tellsHecl to display it on the screen.
5. The addcommand subcommand (you could aso think of it as a "method", like in an object oriented
language) attaches the command | created above to the form. This makes the command visible in the

form.

6. Findly, | display a string on the form with the lcdui.stringitem command. On most phones, the -
| abel textisdisplayedin bold, and the - t ext textisdisplayed next toit.

That'sit! Now, to transform the code into a cell phone application, run a command:

java -jar jars/JarHack.jar -hecljar jars/cldcl.1-m dp2.0/Hecl.jar \
-destdir ~/ -nane Hello -script hello. hcl

Thisisall it takes - this command takes the existing Hecl . j ar file, and replaces the Hecl script within

with our newly created hel | 0. hcl script, and createstheresulting Hel | 0. j ar inyour homedirectory
(referenced as ~/ in the command above).
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Now, we can run the code in the emulator to see the application:

[opt/WI'K2. 5. 2/ bin/ermul ator -cp ~/Hello.jar Hecl

+5550000 - DefaultColorPhone [ - |[ x|
MIDlet View Help |

° & Sun

e

Fanll 3 B
Hello world
Hello Warld
Hello
[ o - o |
A ) 4 |
1 2 nBC 3 oer
Jew 5 ke 6 mno
7 Pars 8w Q wxvz
% . 0 #-+
.

>
SHIFT SPACE ‘

Figure 2: Hecl Hello World screenshot

Highlighted, from the top, are the form's-ti t | e, the stringitem, and in the lower right corner, the
command labeled Hello.

If you press the "hello" button, the code in HelloEventsis executed, and an "alert" is popped up onto the
screen, and stays there until you hit the "Done" button.

While creating an application is very easy, unfortunately, installing it on a phone is not; there isn't much
that Hecl can do to ease that process, whichisdifferent for each phone. On Linux, for my Nokiatelephone,
| use the gammu program to transfer programs to my phone, like so:

ganmu not hi ng --noki aaddfil e Application Hecl
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Another method that may work better across different phones is to use the phone's browser to download
and install the application, by placing the. j ar and. j ad fileson apublicly accessible web server, and
accessing the. j ad file.

Note

Note that thiswill likely cost money in connection charges!

So far so good. Next, I'll create asmall application that you can interact with to do something useful. It'sa
simplified version of the shopping list that can be found here [http://shoplist.dedasys.com]. The theory of
operation behind this application is simple: typing ashopping list into amobile phoneis pretty painful - it's
much better to do the data entry viaaweb page, and then fetch the list with the mobile phone application.

For thistutorial, I've created asimple list on the ShopList web site, with the PIN number 346764, which
can be viewed here [http://shoplist.dedasys.com/list/show/346764]. Fedl freeto create your own shopping
lists - the site costs nothing to use. The cell phone application works like so: by entering the PIN, it
downloads the list of items and displays them on the phone screen as a series of checkboxes. Have alook
at the code to do this:

# Process events associated with the shopping list screen.
proc ShopLi st Events {exitcnd backcnd cnd shoplist} {
if { eq $cnd $exitcnd } {
mdlet.exit
} elseif { eq $cmd $backcmd } {
gl obal shopform
$shopform set current

}
}

# Create a new shopping list screen and fetch .
proc MakeLi st {exitcnd backcnd pin} {
set url "http://shoplist.dedasys.conflist/fetch/ ${pin}"
# Fetch the data, and retrieve the data field fromthe results hash.
set data [hget [http.geturl $url] data]
if { eq $data "PIN NOT FOUND' } {
[lcdui.alert -type warning \
-title "Pin Not Found" \
-ti meout forever\
-text "The PIN $pin was not found on shoplist.dedasys.coni'] setcurrent
return
}
set shoplist [lcdui.list -title "Shopping List" \
-type multiple]
foreach e [split $data \n] {
$shopl i st append $e
}
$shopl i st addcommand $exit cnd
$shopl i st addcommand $backcnd
$shoplist setcurrent
$shopl i st configure -comrandaction \
[11st ShopListEvents $exitcnd $backcnd]

}

# Process events associated with the main form
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proc ShopFornEvents {backcnd exitcnmd pinfield
fetchcnd cnd shopform {
if { eq $cnd $exitcnd } {
mdlet.exit
} elseif { eq $fetchcmd $cmd } {
MakeLi st $exitcnd $backcnd \
[$pinfield cget -text]
}
}

# The action starts here...

# Create a generic back conmmand.
set backcnd [I cdui.command \
-1 abel Back \
-1 ongl abel Back -type back -priority 1]
# Create an exit command.
set exitcnd [I cdui.command \
-l abel Exit \
-l ongl abel Exit -type exit -priority 2]

# Create the form
set shopform[lcdui.form-title "Shopping List"]
set pinfield [lcdui.textfield \

-l abel "shoplist.dedasys.com PIN " \

-type numeric]

set fetchcmd [l cdui.conmand -1 abel "Fetch" \

-1 ongl abel "Fetch Shopping List" \

-type screen -priority 1]

$shopf or m append $pinfield
$shopf or m addcommand $exi t cnd
$shopf or m addcommand $f et chcnd
$shopform set current

$shopform configure -commandaction \
[I'ist ShopFornEvents $backcnd $exitcnd $pinfield $f et chcnd]

Thisis certainly more complex than the first example, but the general pattern isthe same - screen widgets
and items are created, displayed, and procs are called to deal with commands.

As | mentioned previously, commands with specific, predefined tasks have their own types, as| can see
with the back and exit commands, which are respectively of types "back" and "exit".

After the two commands are defined, | create a form and add a textfield to it. By specifying - t ype
nuner i c for thetextfield, | indicate that it is only to accept numbers - no letters or symbols.

After creating the Fetch command, | append the textfield to the form (or else it wouldn't be visible), add
the two commands to the form, and then, with setcurrent, make the form visible. The last line of code
configures the form to utilize the ShopFor mEvents proc to handle events. The list argument warrants
further explanation:;

Hecl, like many programming languages, hasaglobal command that could be usedin the various procsthat
utilize the back and exit commands - you could simply say gl obal backcnd, and thenthe $backcnd
variable would be available in that procedure. However, using global variables all over the place gets kind
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of messy, so what | want to do is pass in everything that the proc might need, and | do so by creating a
list: ShopFor nEvent s $backcnd $exitcnd $pi nfiel d $f et chcnd. You can seethat these
corresponds to the arguments that the proc takes: pr oc  ShopFor nEvents {backcnd exitcnd
pinfield fetchcnd cnd shopfornt, except for the last two, which Hecl automatically passes
in. cnd isthe command that was actually called, and shopf or mis of course the form that the proc was
called with. By comparing $cd with the various commands that are available, it's possible to determine
which command called the proc, and act accordingly.

Now, let's build it and run it:
java -jar jars/JarHack.jar -hecljar jars/cldcl.1-m dp2.0/ Hecl.jar \

-destdir ~/ -nanme ShopList -script shoplist. hcl
[ opt/ WIK2. 5. 2/ bi n/ ermul at or -cl asspath ShopList.jar Hecl

[l +5550000 - DefaultColorPhone [ |[ x|
MIDlet View Help |
o & Sun
Fanil 12-3 5@

Shopping List
|shnplist.dedasys.cum PIN:
|
Exit Fetch
[ . = o |
2
() ) 4 |
1 2 nec 3 oer
Jew 5k f mno
7 rars Qv Qwvz
% - 0 ek
N o
\ SHIFT SPACE ‘

Figure 3: Initial shoplist form

At this point, you enter the PIN number (346764), and press the Fetch button. This command executes
the code in MakeL ist. Thefirst thing it does is attempt to fetch the data from the shoplist site, using the
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http.geturl command. Since this command returns a hash table, in order to get at the data returned, |
use the hget command to access the "data’ element. If the PIN was not available on the server, an error
message is returned, and the user is returned to the first screen. Otherwise, alist of checkboxesis created
with lcdui.list, by specifying "multiple” as the type. Since the shopping list is sent "over the wire" (so to
speak...) asalist of lines, al | haveto do to add it to the display is split it by lines with the split command,
and then iterate over that list with for each. The result looks like that displayed figure 4.

MIDlet View Help |

@ @Sun
reirov e
E1’.|II| B
Shopping List
Figoe
emacs
Fibash
Elja\fa
make ||
& ant
eclipze
Wit
ifirefox
Elpostgresql
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Elerlang
Hitcl
Elapache
|Back Exit
# 5
. = .
F-N
(3 v y. 4 y
1 2 nc Joer
Jen 5k 6 mno
7 pars 81w Qwxvz
% 0 ek
e w
SHIFT SPACE J
-

Figure 4: Shopping List

And thereyou haveit, anetwork-based shopping list in lessthan 100 lines of code. Of course, thereisroom
for improvement. For instance, in the production version of this shopping list application, RecordStore
(in Hecl, the rms.* commands make this functionality available) is utilized to save the list and its state
between invocations of the program, so that you can leave the application, run it again, and find the list
asyou left it. Support for multiple lists might also be handy.

Of course, this tutoria barely scratches the surface. Hecl has a number of other GUI commands, and is
a complete programming language that can do some interesting and dynamic things. If you're curious,
the best way to learn more is to keep reading the documentation, and sign up for the Hecl Google Group
[http://groups.google.com/group/hecl], which can be accessed either as aweb forum or asamailing list.
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Quick start to developing Java ME apps
Creating new Hecl applicationsis quick and easy:
1. Create aHecl script. For starters, you could usethe hel | 0. hcl script from the tutorial.
2. UseJarHack to create anew jar and accompanying jad file:
java -jar jars/JarHack.jar -hecljar jars/cldcl.1-m dp2.0/ Hecl.jar -destdir /tny

ThiscreatesHel | 0. j ar andHel | 0. j ad inthe/ t np directory, usingthehel | 0. hcl script. It
utilizesthe MIDP 2.0 version of Hecl inj ar s/ ¢l dc1. 1- mi dp2. 0/ Hecl . j ar

3. Torunthiscodein the emulator:
[ opt/WIK2. 5. 2/ bi n/ enul ator -classpath /tnp/Hello.jar Hecl

4. Onceyou've iterated through a few versions of the script, and are satisfied, you're ready to move it
to your phone. Unfortunately, we can't do that for you, as there is no standard method - each phone
manufacturer provides their own way. On Linux, | use the following command:

ganmu not hi ng --noki aaddfile Application Hecl

Another way to accomplish thisisto put the jar and jad files on aweb site and download them with
your phone's browser.

Hecl J2ME MIDP1.0 Commands

Note

Hecl has different GUI commands for the MIDP1.0 (older phones) and MIDP2.0 (newer). We
arein the process of documenting the MIDP2.0 commands.

Commands available in the 2ME MIDP1.0 version of Hecl to interact with the phone. Look in the
m dp10/ exanpl es directory for examples of these commands and widgetsin use.
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Name
alert — Creates an alert

Synopsis
alert [label title] [text text] [type [ {alam} | {confirmation} | {error} | {error} | {info} |
{warning} ]1]

Description

Thelcdui Al ert class. You must call setcurrent to actualy display the alert.
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Name

choicegroup — Displays a choicegroup in the current form
Synopsis
choi cegroup [label | abel ] [type[ {exclusive} | {implicit} [{multiple} 1] [list]i st]

Description

The lcdui Choi ceGr oup class.
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Name
cmd — Adds a command to a form/listbox/textbox

Synopsis
cnd [label | abel ] [type[ {back} | {cancel} |{exit} |{help} |{item} |{ok} |{screen} |{stop} ]] [code
code]

Description

This is used to create and associate commands with a screen widget (form, listbox, textbox). The Icdui
Conmand class.
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Name
datefield — Displays an datefield in the current form

Synopsis
dat ef i el d [label] [typ [ {date time} |{date} |{time} ] ]

Description

Thelcdui Dat eFi el d class.
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Name
exit — Exits the application

Synopsis
exi t
Description

Exits the application.
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Name

form — Createsaform
Synopsis
form[label tit| e] [codecode]

Description

The lcdui For mclass. Note that in order to actualy display the newly created form, you must call the
setcurrent command with areference to the form as an argument.
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Name

gauge — Displays an gauge in the current form
Synopsis
gauge [label | abel ] [maxval maxi num val ue] [va i ni tial _val ue] [interactive[ {1} |{0} ] ]

Description

Thelcdui Gauge class.
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Name

getindex — Fetches a reference to the N'th element in a given form/listbox
Synopsis
get i ndex {w dget} {i ndex}

Description

Fetches the N'th element in aform.
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Name
getprop — Fetches the value of a given property from awidget

Synopsis
get prop {wi dget} {property}

Description

Fetches the value of a given property. For example:

set tf [textfield label "lInsert text:"]

set inserted_text [getprop $tf text]

In this example, getprop fetches the text that has been inserted in the textfield. pr operty must be a
valid property for the given widget.
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Name
listbox — Creates a listbox

Synopsis
listbox [labeltitle][type[ {exclusive} |{implicit} | {multiple} ] ] [code code] [callback code]

Description

Similar to the Icdui Li st Box class, but implemented as a class that extends For m in order to enable
the use of callbacks. Like forms and textboxes, it is necessary to use the setcurrent command to actually
display alistbox.
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Name

noscreen — Runs without a current screen widget
Synopsis
noscr een {code}

Description

Normally, there is amost always a default screen widget present, so that when items are created, they
are automatically added to the screen widget that is in effect. The noscreen command executes the code
passed to it without a default screen widget.
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Name

screenappend — Appends an item to aform or listbox
Synopsis
screenappend {screen_wi dget } {wi dget}

Description

Appendsanwi dget totheform or listbox scr een_wi dget .
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Name
setcurrent — Displays an al ert/form/listbox/textbox

Synopsis
set current {screen widget}

Description
Screen widgets (aerts, forms, listboxes and textboxes), are not displayed when created. setcurrent
displays them. For example:

set f [formIlabel "New Forni]
setcurrent $f
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Name
setindex — Setsthei ndexth element in aform/listbox to specified item

Synopsis
seti ndex {w dget} {i ndex} {new t en}

Description

Setsthei ndex'th item of aform/listbox toitem newi t em
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Name
setprop — Sets a given property of awidget

Synopsis
set prop {w dget} {property} {new val ue}

Description

Sets the value of a given widget's property.
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Name

string — Adds a string to the current form.
Synopsis
string{string}

Description

Appends the specified st r i ng to the current form.

156



Hecl - The Mobile Scripting Language

Name

stringitem — Displays a stringitem in the current form
Synopsis
stringitem[label | abel ] [textt ext ]

Description

Thelcdui St ri ngl t emclass.
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Name

textbox — Creates a textbox
Synopsis

textbox [label titl e][lenl ength_i n_characters] [type[ {any} | {emailaddr} | {numeric} |
{ phonenumber} | {passwd} |{url} ]] [textt ext ] [code code]

Description

Thelcdui Text Box class. To display atextbox, you must use the setcurrent command.
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Name
textfield — Displays atextfield in the current form

Synopsis

textfiel d[label |l abel ][lenl engt h_i n_char act er s] [type[ {any} | {emailaddr} | { numeric}
| { phonenumber} | {passwd} |{url} ]] [textt ext ]

Description

Thelcdui Text Fi el d class.

Hecl Java ME MIDP2.0 Commands

The MIDP 2.0 commands in Hecl are more complete and more advanced than the 1.0 commands, and
should be used if possible. Thisis a fairly complete list of which devices are MIDP2.0 capable: http://
devices.j2mepolish.org/interactivedb/searchdevices.faces

To fully understand these commands, a perusal of the documentation here is likely a good idea: http://
java.sun.com/javame/reference/apis/jsr118/ In particular, look at the Icdui package.

This code was originally written and contributed to Hecl by Wolfgang Kechel. Thanks!
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Name
Icdui.alert — Pops up an aert

Synopsis

| cdui . al ert [-titletit]e][-tickerti ckerw dget ] [-commandaction cormandAct i onPr oc]
[-type { {info} | {warning} | {error} | {alaam} | {confirmation} } ] [-text text] [-timeout
{{mI1iseconds} |{forever} } ] [-indicator{ {1} |{O} } ]

$al er t cnd {setcurrent} [cget - opt nane ] [configure - opt nane opt val ]
Description

The Icdui.alert command creates an alert to let the user know that something unusual has happened, or
to ask for confirmation. The object returned from lcdui.alert isitself acommand, that can be called with
asubcommand set cur r ent to make the alert the currently displayed item. For an in-depth look at the
Java code that this command is based on, see: javax.microedition.lcdui.Alert [ http://java.sun.com/javame/
reference/api s/jsr118/javax/microedition/lcdui/Alert.html]

Example

[lcdui.alert -title "Reactor core nmeltdown" -text \
"You went and pressed the red button, didn't you!" \
-timeout forever] setcurrent

Live example: http://www.heclbuilder.com/scripts/show/141
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Name

Icdui.canvas — Creates a canvas
Synopsis

| cdui . canvas [-autoflush { {1} [{O} } ] [-cmdbg col or ] [-cmdfg col or ] [-eventhandler code ]
[-fullscreen{ {1} | {0} } ] [-titlet i t | e] [-suppresskeys{ {1} |{O} } ]

$canvascnd [cget - opt nane ] [configure - opt nane opt val ] [flush[x y wi dth height]]
[graphics] [repaint] [servicerepaints]

Description

Thelcdui.canvas command creates a canvas that can be used to draw arbitrary items, such as rectangles,
text, circles, and respond to keyboard events. For an in-depth look at the Java code that this command
is based on, see: javax.microedition.lcdui.game.GameCanvas [ http://java.sun.com/javame/reference/apis/
jsr118/javax/microedition/Icdui/game/GameCanvas.html]

The options describing the canvas are as follows:

» -aut of | ush: Takes aboolean argument (1 or 0) indicating FIXME

» - cmdbg: Selects a background color for the command background.

» - cndf g: Selects a background color for the command foreground.

» -event handl er : The Hecl code to execute when an event is generated.

« -ful |l screen: A boolean switch specifying whether to runin"full screen" mode. "Full screen" mode
means that commands, which would normally be accessible via certain keys on the cell phone, are not
accessible, and that those keys generate regular events instead of calling commands.

» -suppresskeys: A boolean switch specifying whether to suppress key events or not. Suppressing
these events, if the application does not need to keep track of them, may improve performance some.

The lcdui.canvas command returns an object that is itself a command, and can be called with several
subcommands:

flush: With no argument, flushes (displays) the off-screen buffer to the visible display. With arguments
X y width height, flushesthe specified section to the screen.

 graphics: Returns a graphics object that acts as a command to manipulate the Canvas' graphics buffer.
* repaint: Repaints the entire canvas.

* servicerepaints: Forces any repaints that haven't occured yet to be performed immediately.

Example

set canvas [l cdui.canvas -title "Test Canvas" -commandacti on backToMai nMenu \
- event handl er canvasEvent s]

set graphics [$canvas graphics]

$graphics frect [list 10 10] [list 10 80]

$graphics frect [list 80 10] [list 10 80]
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$graphics frect [list 10 50] [list 80 10]
$canvas setcurrent

Live example: http://www.heclbuilder.com/scripts/show/142
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Name
[cdui.choicegroup — Creates a group of potential choicesthat can be added to aform.

Synopsis

| cdui . choi cegroup [-label | abel ][ -type{ {exclusive} |{multiple} |{popup} } ][ -fit{ { default}
|{on} |{off} } ]

$choi cegr oupcnd [cget - opt nane ] [configure - opt nane opt val ][ appendt ext [i mage] ]
[deletei t ermum] [deletedll] [ insert posi ti on text [i nage] ] [itemcget i t ermum-option ]
[itemconfigurei t emmum- opti on val ue ] [selection{ {clear [i ndex] } |{index} |{get} |{gettext}
[{seti ndex} } ] [size]

Note

Choi cegroups also utilize the common "item" options, described here: lcdui item options
Description

The Icdui.choicegroup command creates a "ChoiceGroup" widget that can be added to a form. A
ChoiceGroup is alist of options that can be selected. ChoiceGroups come in three forms: radio buttons
(the excl usi ve type), where only one at a time may be selected, check boxes (the mul ti pl e
type), or as a popup. (check boxes). For an in-depth look at the Java code that this command is based
on, see: javax.microedition.lcdui.ChoiceGroup [http://java.sun.com/javame/reference/apis/jsr118/javax/
mi croedition/lcdui/ChoiceGroup.html]

The options describing the choicegroup are as follows:
» -1 abel : Labdsthe choicegroup with the supplied text.

» -type: Determines the type of the chiocegroup, which can be one of mul ti pl e (check boxes),
excl usi ve (radio buttons), or apopup

o -fit: Specifies the type of word-wrapping desired. def aul t means that the application has no
preferences and that the default can be used. The on option means that text wrapping should be
performed to fit long lines. The of f option means that text wrapping should not be performed and that
long lines will be truncated, and there should be some indication of thistruncation such as an ellipsis.

Thelcdui.choicegroup command returns an object that isitself acommand, and can be called with several
subcommands:

» append: Appends the given text to the choicegroup as one of the possible selections. Optionally, an
image (as generated by Icdui.image may also be specified.

» delete: Deletesthe item specified by i t ermum
» deleteall: Deletes al itemsin the given choicegroup.

* insert: Inserts the given text, and optional image at posi ti on

* itemcget: Given an item and an - opti on, which can be one of -font, -text, -i mage, -
sel ect ed, returns the requested information, with - sel ect ed returning 1 if the item is selected,
Oif itisn't.

« itemconfigure: Instead of returning information about the options listed above, setsthe specified option
for the givenitem.
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» selection: Used with a subcommand of its own, which can be one of:

e get: Returns alist of integers indicating which elements are selected.

gettext: Returns the text of the selected element.

set: Selects the specified item.
* clear: Clearsthe selection from the givenitem, or, if noi t ermumisgiven, clearsall selected items.

 size: Returns the number of elementsin the choicegroup.

Example

set choi cegroup [I cdui.choicegroup -1abel "60i es bands"]
$choi cegroup append "Beatl es"

$choi cegroup append "Beach Boys"

$choi cegroup append "Rol ling Stones"

set form[lcdui.form-title "ChoiceG oup exanple forni]
$f orm append "Pi ck one:"

$f or m append $choi cegroup

$f orm set current

Live example: http://www.heclbuil der.com/scripts/show/143
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Name

Icdui.command — Creates a command that can be attached to a screen

Synopsis

| cdui . conmand [ -label | abel ][ -longlabel | abel ][ -priority priority ][ -type{ {back} |

{cancel} |{exit} |{help} |{item} |{ok} |{screen} |{stop} } ]

Description

The ledui.command command creates a command that can be attached to a Screen or an Item. For an in-
depth look at the Java code that this command is based on, see: javax.microedition.lcdui.Command [http://

java.sun.com/javame/reference/api /jsr118/javax/microedition/lcdui/Command.html]

The options describing the choicegroup are as follows:

» -1 abel : A short label for the command, which should be as short as possible.

» -1 ongl abel : A long, more descriptive label.

e -priority:A positive number indicating the order of appearance of commands, 1 being the highest

priority.

e -t ype:Indicatesthetype of command. The command types are documented here [ http://java.sun.com/

javame/reference/api g/j sr118/javax/microedition/lcdui/Command.html#field_summary]

Example

set
set

set

exitcmd [l cdui.conmand -1 abel Exit -1onglabel Exit \

-type exit -priority 2]

backcnd [| cdui.comand -1 abel Back -1|ongl abel Back \

-type back -priority 1]

addtextcmd [l cdui.conmand -1 abel AddText -1onglabel AddText \
-type screen -priority 1]

proc NewForm {} {

}

gl obal exitcnd

gl obal backcnd

gl obal addtextcnd

set form[lcdui.form-title "Comuands" -commandacti on Handl eCnd]
$f orm set current

$f or m addconmand $exi t cnd

$f or m addconmand $backcnd

$f or m addconmand $addt ext cnd

proc Handl eCnd {cnd fornt ({

gl obal exitcnd
gl obal backcnd
if { eq $cnd $backcnd } {
NewfFor m
} elseif { eq $cmd $exitcmd } {
[lcdui.alert -title "Goodbye" -text "Goodbye!" -type info \
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-timeout forever] setcurrent
after 1000 midlet.exit

}

$f or m append "Bl ah bl ah”
}
NewfFor m

Live example: http://www.heclbuilder.com/scripts/show/144
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Name
Icdui.date — Date/Time widget for Icdui forms
Synopsis
| cdui . date [ -datedate/time in seconds ][ -label | abel ][ -type{ {date} | {date time}
|{time} } ]
$dat ecnd [cget - opt nane ] [configure - opt nane opt val ]
Note

Date fields also utilize the common "item™ options, described here: Icdui item options
Description

The lcdui.date command creates a widget that can either display, or alow the user to enter
a date, a time, or both. For an in-depth look a the Java code that this command is
based on, see: javax.microedition.lcdui.DateField [http://java.sun.com/javame/reference/apis/jsr118/
javax/microedition/lcdui/DateField.html]

The lcdui.date command takes these options:
» -1 abel : A label for the date widget.

» -type: Oneof dat e, which only displays a date selection widget, t i me, which only displays atime
selection widget, or dat e_t i me, which allows the user to select both a date and atime.

» - dat e: The current time, expressed in milliseconds.

Example

set date [lcdui.date -label "Current date and tine:" \
-date [clock tinme] -type date_tine]

set form[lcdui.form-title "Date Form']

$f or m append $date

$f orm set current

Live example: http://www.heclbuilder.com/scripts/show/144
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Name

$event cnmd — Command/object describing a Canvas event.

Synopsis
$event cnd [cget - opt nane ] [configure - opt nane opt val ]

Description
The $event cnd command is used to access information about events received by a Canvas. There is
no Hecl command to create event commands - they are passed in as arguments to the - event handl er
specified for an lcdui.canvas.
There are a number of parameters that can be queried:

e - canvas: Returns the canvas command associated with the event's canvas.

e -reason: A number representing one of the following reasons:

public static final int E NONE = O;
public static final int E PAINT = 1;
public static final int E PPRESS = 2;
public static final int E PRELEASE = 3;
public static final int E _PDRAG = 4;
public static final int E KPRESS = 5;
public static final int E KRELEASE = 6;
public static final int E KREPEAT = 7;
public static final int E HDE = 8;
public static final int E SHON= 9;
public static final int E RESIZE = 10;
public static final int E UNKNOW = -1;
Which correspond to:

e E_PAI NT: Used when the Canvas pai nt method iscalled.

E_PRESS: Used when the Canvas poi nt er Pr essed method is called.

E_PRELEASE: Used when the Canvas poi nt er Rel eased method is called.

E_PDRAG Used when the Canvas poi nt er Dr agged method is called.

E_KPRESS: Used when the Canvas keyPr essed method is called.

E_KRELEASE: Used when the Canvas keyRel eased method is called.

E_KREPEAT: Used when the Canvas keyRepeat ed method is called.

E_HI DE: Used when the Canvas hi deNot i f y method is called.

L]

E_SHOW Used when the Canvas showNot i f y method is called.

E_RESI ZE: Used when the Canvas' si zeChanged method is called.
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* E_UNKNOWN: Used to signify an unknown event.
* - X: Thex coordinate of the event.
» -y: They coordinate of the event.
e -wi dt h: Thewidth of the screen area covered by the event.
» - hei ght : The height of the screen area covered by the event.

» -keycode: Aninteger referencing the key involved in the event.

Note

Be aware that different phones may use different numbers.

* -keyname: Returns a string giving a cross platfform name for the key pressed.
Names are given here: http://java.sun.com/javame/reference/apis/jsr118/javax/microedition/lcdui/
Canvas.html#field_summary, with the addition of "LEFT_SK" and "RIGHT_SK" for the left and right
soft keys These only occur when in full screen mode and the soft key events go to the program)

e - ganeact i on: Returns the integer code for the game action. Described in further detail here: http://
java.sun.com/javame/ref erence/apis/jsr118/javax/microedition/l cdui/Canvas.html#gameactions

Example

See the example script in the midp20/ directory. http://github.com/davidw/hecl/blob/master/midp20/
script.hcl
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Name

[cdui.font — Font information and manipulation command.
Synopsis
| cdui . font [names] [ font nanme | {cget} { {-face} | {-size} | {-plain} | {-bold} | {-itdic} | {-

underlined} | {-height} | {-baselineposition} } ] [ f ont nane charwidthstring [ of fset [l ength
1111 font name stringwidth st ri ng [of f set [l ength]]]

Description

The Icdui.font command is used to fetch information about fonts. For an in-depth look at the Java code
that this command is based on, see: javax.microedition.lcdui.Font [http://java.sun.com/javame/reference/
apig/jsr118/javax/microedition/lcdui/Font.html]

It accepts several subcommands:
* names. Returns alist of all the available fonts.

» f ont name charwidth st ri ng: Returns the width, in pixels, of the given characters. Takes optional
of f set and| engt h parameters.

e font name stringwidth st ri ng: Returns the width, in pixels, of the given string. Takes optional
of f set and| engt h parameters.

» f ont name cget - opt i on: Used to fetch information about afont. Allowed options are as follows:

« -face: Oneof "system", "proportional”, or "monospace’.
e -size: Oneof "smal", "medium" or "large".

e -pl ai n: Returnsalif thefontis"plain" - not bold, underlined or italic, or O if it isn't.

L]

- bol d: Returns 1 or O if the font is bold or not.

e -italic:Returnslor0if thefontisitalic or not.

e -under i ned: Returns1or Oif the font is underlined or not.

* - hei ght : Returns the standard height of aline of text in thisfont, in pixels.

e -basel i neposi ti on: Returnsthedistancein pixelsfrom thetop of thetext to the text's baseline.

Example

set form[lcdui.form-title "Font exanples"]
$f orm set current

foreach f [sort [lcdui.font nanes]] {
set s [lcdui.stringitem-text $f]
$s configure -font $f
$f or m append $s
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Live example: http://www.heclbuilder.com/scripts/show/147
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Name

Icdui.form — Creates aform that can contain various widgets

Synopsis

| cdui . f or m[-titleti t| e] [-tickert i cker wi dget ] [-commandaction commandAct i onPr oc]

$f or mend [cget - opt nane | [configure- opt nane opt val ][size] [append{ {stri ng} |{i mage}
[{wi dget } } ] [itemi t enmum] [deletei t enmum] [deleteall ] [setcurrent ]

Description

The Icdui.form command creates a form, returning a command/object that can be used to further
manipulate the created form. For an in-depth look at the Java code that this command is
based on, see: javax.microedition.Icdui.Form [http://java.sun.com/javame/reference/apis/jsr118/javax/
microedition/lcdui/Form.html]

The subcommands accepted by the $f or ntd that |cdui.form returns are as follows:

* cget: Fetch configuration options.

» configure: Set configuration options.

e itemit etmum Return theitemidentified by i t ermum

* deletei t ermnum Delete theitem identified by i t ermum

Example

deleteall: Delete all items associated with this form.

set choi cegroup [I cdui.choicegroup -1abel Choice -type popup]
foreach x {cl c2 c3} {
$choi cegroup append $x

}

set ticker [lcdui.ticker -text "I ama Ticker!"]

set form[lcdui.form-title "Exanple Form']
$f orm set current
$f orm configure -ticker $ticker

$f or m append
$f or m append
$f or m append
$f or m append
$f or m append
$f or m append
$f or m append
$f or m append
$f or m append
$f or m append

[ 1 cdui
[ 1 cdui
[ 1 cdui
[ 1 cdui
[ 1 cdui
[ 1 cdui
[ 1 cdui

.textfield -1abel "TextField" -text "TextField"' -uneditable 1]
.textfield -l1abel "Editable TextField" -text "editable text"]
.imagei tem -i mage $l ogo - anchor center]

.spacer -label spacerl -minw dth 200 - nhei ght 2]
.stringitem-text "Stringiten']

.spacer -label spacer2 -minw dth 200 - nhei ght 4]

.date -label "Date/Tine" -date [clock tinge]]

$choi cegroup

[ cdui.

[ 1 cdui

i magei tem -i mage $l ogo]
. gauge -l abel "How cool is Hecl?" -interactive 1\

-val ue 10 -maxval ue 10]

Live example: http://www.heclbuilder.com/scripts/show/148
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Name
Icdui.gauge — Creates a gauge widget that can be attached to aform.
Synopsis
| cdui . gauge [-label | abel ] [-interactive{ {1} | {0} } ] [-valueval ue] [-maxvalue maxval ue]

$gaugecnd [cget - opt name ] [configure - opt nane opt val ]
Note

Gauge items al so utilize the common "item" options, described here: lcdui item options

Description

The lcdui.gauge command creates a gauge element, and returns a command/object that can
be used to manipulate it. For an in-depth look at the Java code that this command is
based on, see: javax.microedition.lcdui.Gauge [http://java.sun.com/javame/reference/apig/jsr118/javax/
microedition/lcdui/Gauge.html]

The options for this command are as follows:

» -val ue: Aninteger giving theinitial value of the gauge, or, one of these special values: "continuous-
idle", "continuous-running", “incremental-idle", or "incremental-updating”. These values are utilized
for non-interactive guages that can be used as progress meters. These values are explained in further
detail on the javadoc page linked above.

- maxval ue: Aninteger giving the maximum value of the guage, or "indefinite" if thereisno maximum
value.

-interacti ve:Either 1 or 0, depending on whether the gaugeisinteractive, or isfor display purposes
only.

Example
set form[lcdui.form-title "Gauge Exanpl e"]
$f orm append [l cdui.gauge -label "From1l to 10" -interactive 1\

-val ue 6 -maxval ue 10]
$f orm set current

Live example: http://www.heclbuilder.com/scripts/show/149
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Name
[cdui.image — Creates an image.
Synopsis

| cdui .image [ -filefil ename ] [ -rmsrecordstore ][ -resourcer esour cenane ] [ -image
i mage ] [ -datadat a ]

$i magecnd [cget - optname ] [configure -optname optval ] [thumbnail [thumbwidth
[thumbwidth] ] ] [graphics]

Description

The Icdui.image command creates an image, from some data, either by indicating a filename, record
store, or a resource hame. It returns an object/command that can be utilized to manipulate the image.
Mutable images are those loaded from existing data, generaly. Immutable images are created as
a "blank date", with white pixels. For an in-depth look at the Java code that this command is
based on, see: javax.microedition.lcdui.lmage [http://java.sun.com/javame/reference/apis/jsr118/javax/
mi croedition/lcdui/l mage.html]

The options available for the Icdui.image command are described below:

o -fil e:Loadtheimage from the given file name.

e -rns: Load the image from the given record store.

e -resour ce: Loadtheimagefromthegivenresource. By "resource", wemean afileincludedinthe jar.
* - i mage: Create a new image from an existing image.

» - dat a: Create anew image from binary data.

The subcommands available to an $i magecnd are listed below:

» thumbnail: Creates a thumbnail from the image.

 graphics: Unless the image is immutable, creates and returns a new graphics object associated with
the image.

Creating base64 encoded images

There are two ways to include images in Hecl applications. One is to add the image to the .jar file itself.
The second is to include it directly in the script, as a base64 included string. Here's how to do so on a
Linux machine:

1. Create an image. For example, with "The Gimp", an image manipulation program on Linux, you
might create a PNG, x. png.

2. Now you need to turn the binary PNG file into a string that can be included in a script:
base64 < x.png > x.txt

3. Now copy and paste x.txt into your script, like in the script below

Example
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# base64 encoded PNG

set data {i VBORWOKGy0oAAAANSUhEUgAAAGQAAABK CAYAAABWMA pVUAAAAAXNSROI Ar s4c6QAAAAZI SOdE
[ wD/ oL2nkwAAAAI wSFI z AAAL EWAACX MBAJ qc GAAAAAJOSULFBIgKGBQ B6A2Rz QAAAAZAEVYDENV
bWl bnQAQBJII YXRI ZCB3aXRol EdJ TVBXgQAXAAAAAOI EQVRA2u2dWOhUXRTHI8WAUpk 1459yl Rbl
YOhM\y | i gkC65/ 2WYCARhgSIRXTDCHqy | | F66e7dH ywi BB66cHoQhko9DAPOz Tpj | 04W Tp+Q/ J
j +/ r M caz85t XH84b+f svdb6edazf c5aWMACI ZuZOYQVBAWAZ EgL AbCQFgvhl GMGAgDYTEQFgNh
| OWGWKkBYDI SBsBgl A2Et KCDl 5e XCZDLNeaxf v158/ / 5ds0B8+/ ZNr Fu3TnpnRUWFs 0ZABQONDSE1
NRVC DPkydPQ vV1t ZK7Vux YgWeho YUt UCo5XBHRAT UYZPJhBcv XqgQo7u7W2gbEAKPH 1S3Bah
puM JSVSp9euXYvx8XHVhAQFQs| | yIDaVWzZWho09qggl JBoNwOBx S50+cOKGaTceOHZPak5qaqni g
0gQ ALS1t ZHSQ3d3t +K2PHv2j GRLROeHav FRHQgAFBUVSYOQk ZGBUCH kmA2j 06NwCp1SCOpLSIVN
§ SZAAOEAUI JSpMEAT vy 4Y) ZUVWWRU UwG x/ | ADQOt JCShf Pnz +P+dyPHz 8nz d3e3956 XDQDAgAF
BQXSoKxat Qpj Y2MknBNdeBhpaWhSelUt KSj SJi aZABgcHYbf bpcGor g6QO2Zx1 ZWKS+RwCh+qpShdA
AKCpgYmUPp4+f Rr 1XO3t 7aS52t r aNl uHSk AAI C8v Txokp9QJ0dHRqO6Gyg+J4udi TWOhCy Bf v36F
zVATBquqgkr R55XD4UAgEGAgAPDWAUNSONNy 5ENEYzc2NpLGhnilt 1 TWOugECAI cOHZI GLTO9HSM
| +Qx/ X4/ 6e4dr Ki r SRQx0BYQavM KSvKYBwAckl 6 XkpKi ear STRAAePDgASBdHZ2Sse6f f s2aayW
I hbd+K871 NTU ZaWhuHh4b+O4f V6kZycLB2nsLBQV77r Eoj f 78f y5cul wSw L5/ 1+unpaeTnbpJS
leDgl ACh6N69e/ N+NX7z5k3St c3Nzbr zZWdAgA kP9/ | ej weJCUl Sa8r KCj Qpc+6BuLz+bBs2TLy
6] ocDnPXr | 3S8+12u+5S| SGAAMCAQ3f 1§ 7rr 16+Tzmlgat Kt v7oHAgD79u0j / dWW Rl el 5+f r 6u
f TUB+t 98xuf zCZf LIcbHx6Max263i / 7+f uFOOr mJUNBpl ZnmaKa9euRT10QOCDr nGoVr k YK+3Zs4f 0
j Jj tyMWLMASPhkhZM r 8+bNwu90Rpy6bz Sb6+/ vFypUr udg6l | gzZo2or 6+f V6oyAgzDpayZ1lyl 7
d+4kp6r Dhwdbyj 9DpSwhhPD7/ cLl col QKCQR12KxCK/ XK1lavXs39l UgppgaGBEM | cLhs( q6j KW
gO0a6nakvHP99JCcnwtf zCcZHmChv pl 3+nPEVEACH wA47zW 1r WY k/ v37UcGYaUeLpDi CgcyR
gi i FD5Tj 6NG DCRaUn6vb926FZVWI ZpV0Oy8YI JQKFKv Vi 08f P2JkZATp6enS8zMzMLXt YYwbl NTy
OsuXL/ 9zTWInJ+kuOXXqFAQIVIQC7M2bN2NycvI / 11VUVEI viVBYN6OnpYSBUUep8r VYr ent 7/ 3ct
dZOC70Oxs TEXMVBCZBg YGSEO8I y5d+usY1D6Qur 06Bi JTf n6+NJCbNm8Cr 1+/ 5hyHOunmbmli | vr 4+
Bvl 3Ubqgpr FYr Pnz41 B2L2i 63Y8cChIMN\hBj Lf VBVIngH2h TQONDCQPOXpcNg4caMdVe 1nYZmJl ASv
18t AZt Tc3OMWWKJICAL 6/ f x/ x2F++f CFVP+7f v5+BRILr L1680085gNWP] Y2NDKSws FAaKLf bHf Wa
Ye/ evaT2BK3603UBhLKIRkJCAt 69exf 1XF6vFOuXLpXOd+Tl kYUJhNo3f uHChZj NeevW.VLq6ur g
WhhAKAs 3l 8sV09ch09PT2L17N2I / FSWBht | dkNoW/m QLBYL3r 59G G6PRAPI i xZI p2/tr Z2YQAJ
BAKKkbf 7OnTunmA03bt wgbcj 58uXL+AdSXFws DUZOTg5+/ vypmA3hcJhU Zi VI aWwwHZoDoey3aLFY
8ObNG&3Vt +f TpE6GNBS5/ 258/ EJhLoj 6dnzZ1Vzvr 6+nvSze7bvLoYHQ nzNzs7VWUUMIULhe3bt Ovt
2r Zt Ganpul HCONDkc Vi wev Xr 1V/ i Pb19SEXMVFq39W V+NMDSDAYJHLSPXPnj GaLsSt Xr kj t Wx4
Mrwej / GBI JaWBp3ds GEDf vz4oRmycl JbNmy RWonbnbus YFONuA3nB149eqV1u840dvhbC6v VKr X3
7t 27xgRCr f 44f f 009KK6uUj qpv TabDQVDA8YDQ nONSsr SONUWacmli bgdr s13dPXcClt / C+PWAYE
gbAYCl uBMBAWAZ EgL AbCQFgIVhl GAMGAhr Fv0G QuoE8oH 1AAAAAASUVORKSCYI | =}

set logo [l cdui.inmage -resource /hecl_I ogo. png]

set xing [l cdui.inmage -data [ base64::decode $data]]
set form[lcdui.form-title "Show I nage"]

$f or m append $l ogo

$f or m append $xi ng

$f orm set current

Live example: http://www.heclbuil der.com/scripts/show/150
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Name
Icdui.imageitem — An item that can contain an image, in order to attach it to aform.
Synopsis

| cdui . i magei t em[-appearance{ {plain} |{button} |{hyperlink} } ] [-imagei mage] [-label | abel ]
[-textt ext ]

$i magei t entd [cget - opt name ] [configure - opt nane opt val ]
Note
Image items also utilize the common "item" options, described here: Icdui item options

Description

The Icdui.imageitem command creates an item holding an image, in order to be able to attach an image
to a form. It also returns a command/object that can be used to manipulate the Imageltem. For an in-
depth look at the Java code that this command is based on, see: javax.microedition.lcdui.lmagel tem [http:/
java.sun.com/javame/reference/apig/jsr118/javax/microedition/lcdui/l magel tem.html]

The options unique to this command are as follows:

» - appear ance: Specifies the appearance and behavior of the imageitem. The meaning of the various
values is explained in further detail here: javax.microedition.lcdui.ltem [http://java.sun.com/javame/
reference/api g/jsr118/javax/microedition/l cdui/ltem.html#appearance].
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Name

Icdui.list — Creates afull-screen list

Synopsis

[ cdui . list [-titletit] e] [-type{ {exclusive} [{multiple} |{implicit} } ] [-selectcommand cnd]

Description

The lcdui.list command creates a full-screen list and returns a command/object that can be used
to manipulate it. For an in-depth look at the Java code that this command is based on, see
javax.microedition.lcdui.List [http://java.sun.com/javame/reference/api s/j sr118/javax/microedition/lcdui/
List.html]

The options unique to this command are as follows:

e -type: One of exclusive, nultiple or inplicit. Exclusive and multiple correspond,
respectively, to radio buttons and checkboxes. Implicit lists act like a menu, dispatching to the list's -
commandact i on when alist item is selected.

* -sel ect conmand: Select the command which should be used for implicit list select actions.

Example

set

set
set

sel ectcnd [l cdui.command -1 abel Select -longlabel Select -type \
item-priority 1]

Ist [lcdui.list -title "List Exanple" -commandaction sel ect nane]
nanes {Anna Barbara Carla Dani el a Emanuel a Federi ca}

foreach n $nanes {

}

$l st append $n

$l st setcurrent
$l st addconmmand $sel ect cnd
proc selectname {cnd Ist} {

}

gl obal nanes

[lcdui.alert -text "Selected: [lindex $nanes [$l st selection get]]"] \

setcurrent

Produces:

Live example: http://www.heclbuilder.com/scripts/show/151
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Name

[cdui.settings — Returns or sets information about the graphical environment.

Synopsis

| cdui . settings [-color] [-aphalevels] [-alertimagewidth] [-alertimageheight] [-listimagewidth] [-
listimageheight] [-choiceimagewidth] [-choiceimageheight] [-bg] [-fg] [-hilightbg] [-hilightfg] [-border]
[-hilightborder] [-borderstyl€] [-hilightborderstyle] [-cvfullscreen[ {1} | {0} ]] [-cvdocmds[ {1} |{0} ]]
[-cvkeepcmdsinfullscreen [ {1} | {0} ] ] [-cvemdbg [color] ] [-cvemdfg [color] ] [-skleft [keycode] ] [-
skright [keycode] ]

Description

The lcdui.settings command returns information about the phone the program is running on.

- col or:isthisacolor display?1 or O

- al phal evel s: number of alphalevels

-al erti magew dt h: width in pixels of the alert image

-al erti magehei ght : height in pixels of the alert image

-|i stimagew dt h: widthin pixels of thelist image

-1i stimagehei ght : height in pixels of thelist image

- choi cei magew dt h: width in pixels of the choice image

- choi cei magehei ght : height in pixels of the choice image

- bg: background color

- f g: foreground color

- hi |'i ght bg: background hilight color

- hi I'i ght f g: foreground hilight color

- bor der : border color

- hi I'i ght bor der : border hilight color

- bor der st yl e: border style - can be either DOTTED (1) or SOLID (0)

- hil'i ght bor der styl e: border highlight style - can be either DOTTED (1) or SOLID (0)
-cvful | screen: Get/set whether full screen mode is allowed for the canvas widget.

Thissetting enablesthe use of fullscreen modefor acanvas. Thelcdui Canvas classbehavesdifferentin
fullscreen mode: it does not show commands. Full screen modeis enabled by default, so acanvas (being
asubclass of | cdui . ganme. GaneCanvas) can be created in fullscreen mode. On some devices the
behavior in fullscreen modeis broken, so this setting gives you the chance to avoid the full screen usage
without changing the application itself but only the application startup that might detect certain phone
features and turn off fullscreen mode generally for all canvases.
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Devices being picky in fullscreen mode include most of the BlackBerry devices since handling of
commands is totally different from other Java ME devices. Most BlackBerry devices use the dial to
select between command entries.

- cvdocnds: Get/set whether to display commands in the full screen canvas or not.

Enables the display of commands by the hecl canvas. When it fullscreen mode, canvases do not show
commands. You may want a canvas in fullscreen mode and wish to use commands as usual, so the
canvasin hecl provides a fallback mechanism to show commands attached to the canvas by itself.

- cvkeepcmrdsi nf ul | scr een: Get/set whether to add commands in full screen mode.

Enables treatment of commands attached to a canvas even in fullscreen mode. This behavior is
implemented in the Hecl midp layer and may be didely different from the regular phone behavior for
commands attached to other lcdui interafce elements like a form or list.The setting has an effect only
for a canvas in fullscreen mode and enables command handling similar to the command handling of
non-fullscreen canvases.

- cvendbg: Get/set color value for command background color in canvas, when Hecl's full screen
Canvas command handling is enabled (see above).

- cvendf g: Get/set color value for command foreground color in canvas, when Hecl's full screen
Canvas command handling is enabled (see above).

- skl ef t : Get/set the numeric keycode for the left soft key.

Thevaluesare used toidentify the keystriggering command handling for acanvas. The standard settings
for these values are the usual keycode -6 (left) and -7 (right) that work on most Java ME devices. There
are some well-known differences that are detected by the Hecl midp package:

Siemens S65 and friends: -1 (left), -4 (right) - detected via existence of class
com si enmens. np. | cdui . | nage BlackBerry: 524288=0x80000 (left), Ox1b0000 (right) -
detected viaexistence of classnet . ri m devi ce. api . system Appl i cation

Application devel opers can tailor these settings for specific device models in their own applications.

o -skri ght : Get/set the numeric keycode for the right soft key (see explanation above).

Example

set form[lcdui.form-title "Settings Denp" -comandacti on nenulsel ]
$f orm set current

foreach s {"-color"

"-al phal evel s"
"-alertinmgew dth"
"-al ertimagehei ght"
"-listinmagew dth"
"-listinagehei ght"
"-choi cei magew dt h"
"-choi cei magehei ght "
" bg"

"fg

"-hilightbg"
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"“-hilightfg"
"-border"
"-hilightborder™
"-borderstyle”
"-hilightborderstyle"
A
$form append [l cdui.stringitem-label "[strtrim$s -]:" -text \
[l cdui.settings cget $s]]

}

Live example: http://www.heclbuil der.com/scripts/show/152
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Name

[cdui.spacer — Creates a spacer element in aform.
Synopsis
| cdui . spacer {-minwidth mi ni num w dt h} {-minheight mi ni nrum hei ght }
Note

Image items also utilize the common "item" options, described here: Icdui item options

Description

The lcdui.spacer command creates a spacer to separate form elements. Via the - ni nwi dt h and -
nm nhei ght options, you can specify the minimum width and height. For an in-depth look at the Java
code that this command is based on, see: javax.microedition.lcdui.Spacer [http://java.sun.com/javame/
reference/api /jsr118/javax/microedition/lcdui/Spacer.html]
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Name
[cdui.stringitem — Creates a string item that can be added to aform.

Synopsis
[ cdui . stringitem{-label | abel } {-textt ext}

$stringitencnd [cget { {-appearance} | {-text} | {-font} } ] [configure { {-appearance { {plain} |
{button} |{hyperlink} } } |{-textt ext} |{-fontfont} }]

Note

String items also utilize the common "item" options, described here: Icdui item options

Description

Thelcdui.stringitem command createsastring item (label + text) that can be attached to aform. Normally,
the label isbold, and thetext isin the default font. For an in-depth look at the Java code that this command
is based on, see: javax.microedition.lcdui.Stringltem [http://java.sun.com/javame/reference/apis/jsr118/
javax/microedition/lcdui/Stringl tem.html]
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Name

[cdui.textbox — Creates atext box for editing larger blocks of text.
Synopsis

| cdui . t ext box {-titletitl e} {-text t ext} {-maxlen max| en} {-type { {any} | {emailaddr} |
{numeric} | { phonenumber} | {decimal} } }

$t ext boxcnd [cget { {-type} | {-text} | {-maxlen} | {-password} | {-uneditable} | {-sensitive} | {-
non_predictive} | {-initial_caps word} |{-caretposition} } ][ configure{ {-typet ype} |{-textt ext} |
{-maxlen max| en} |{-password { {1} [{O} } } |{-uneditable{ {1} [{O} } } |{-sensitive{ {1} |{O} } }
[{-non_predictive{ {1} [{O} } } | {-initia_caps word{ {1} |{0} } } } ]

Description

The Icdui.textbox command creates a full-screen text editing widget that can be used for editing longer,
multi-line chunks of text. For an in-depth look at the Java code that this command is based on, see:
javax.microedition.lcdui. TextBox [http://java.sun.com/javame/reference/apis/jsr118/javax/microedition/
[cdui/TextBox.html]

There are several options governing the functionality of this widget. Note that more than one constraint
may be selected at atime:

» -password: If 1, obscure the data asit is entered.
* -unedit abl e: If 1, the user is not allowed to edit the displayed text.

e -sensitive: If 1, "indicates that the text entered is sensitive data that the implementation must
never store into a dictionary or table for use in predictive, auto-completing, or other accelerated input
schemes."

» -non_predi ctive: Don't usethelocal text-completion system if this option is set.
* -initial_caps_word: Theinitial letter of each word should be capitalized if this option is set.

 -initial_caps_sentence: Theinitial letter of each sentence should be capitalized if this option
IS set.

Example

set evalcnd [|cdui.comand -1 abel Eval uate -1ongl abel Eval uate]

set textbox [lcdui.textbox -text {[lcdui.alert -text "hi!"] setcurrent} \
- commandacti on runCode]

$t ext box setcurrent

$t ext box addcommand $eval cnd

proc runCode {cnd txtbox} ({
eval [$txtbox cget -text]

}

Live example: http://www.heclbuilder.com/scripts/show/153
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Name
[cdui.textfield — Creates a small text editing widget that can be attached to aform.

Synopsis

| cdui .textfield{-label | abel } {-textt ext} {-maxlen max| en} {-type{ {any} | {emailaddr}
[ {numeric} | { phonenumber} | {decimal} } }

$textfiel dend [cget { {-type} | {-text} | {-maxlen} | {-password} | {-uneditable} | {-sensitive} | {-
non_predictive} | {-initial_caps word} |{-caretposition} } ][ configure{ {-typet ype} |{-textt ext} |
{-maxlen max| en} |{-password { {1} [{O} } } |{-uneditable{ {1} [{O} } } |{-sensitive{ {1} |{O} } }
[{-non_predictive{ {1} [{O} } } | {-initia_caps word{ {1} |{0} } } } ]

Description

The lcdui.textfield command creates a one-line text editing widget that can be attached to a form. For
an in-depth look at the Java code that this command is based on, see: javax.microedition.lcdui. TextBox
[http://java.sun.com/javame/reference/apis/jsr118/javax/microedition/lcdui/TextBox.html]

Example

set eval cnd [|cdui.comand -1 abel Eval uate -1ongl abel Eval uate]
set textfield [lcdui.textfield -text {[lcdui.alert -text "hi!"] setcurrent}]
set form[lcdui.form-title "Text Field Exanple" -commuandaction \
[Iist runCode $textfield]]
$f orm append S$textfield
$f orm set current
$f or m addconmand $eval cnd

proc runCode {txtfld cnd frn} {
eval [$txtfld cget -text]

}

Live example: http://www.heclbuilder.com/scripts/show/154
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Name

[cdui.ticker — Creates aticker that scrolls horizontally.
Synopsis
| cdui . ticker {-texttext}

Description

Thelcdui.ticker command creates aticker that runs horizontally across the screen. For an in-depth look at
the Java code that this command is based on, see: javax.microedition.lcdui. TextBox [http://java.sun.com/
javame/reference/api g/jsr118/javax/microedition/l cdui/ TextBox.html]

Example

set ticker [lcdui.ticker -text "The time is [clock format [clock tinme]]"]
set form[lcdui.form-title "Ticker Exanple" -ticker $ticker]
$f orm set current

proc updateTi cker {ticker} {
$ticker configure -text "The time is [clock format [clock tinme]]"
after 1000 [list updateTicker $ticker]

}
after 1000 [list updateTicker $ticker]

Live example: http://www.heclbuil der.com/scripts/show/155
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Name

Icdui item options — common options for |cdui.choicegroup, Icdui.date, Icdui.gauge, lcdui.imageitem,
[cdui.spacer, and | cdui.stringitem

Common Icdui item options
Thelcdui "item" elements have a number of options in common, which are described here.

Many of these options are layout options, and correspond to what is described here: http://java.sun.com/
javame/reference/api g/jsr118/javax/microedition/l cdui/Form.html#l ayout

Icdui item configuration options

These options may be set as follows, or as options at the time theitem is created.
$i t encnd {configure} {- opt nane} {opt val ue}

* -l abel text:theitem'slabel

e -anchor posi tion:Oneof thefollowing positions. For moreinformation, see http://java.sun.com/
javame/reference/apig/jsr118/javax/microedition/l cdui/Graphics.html

* n: top/center

* ne: top/right

« e: right/vertically centered

¢ se: bottom/right

* s: bottom/center

* sw: bottom/left

* W left/vertically centered

e nw: top/left

« cent er : horizontally and vertically centered

e def aul t : top/left

* bl : left/baseline

* bc: centered/baseline

* br : right/baseline
 -shrink 1 | O Indicatethat thisitem'swidth may be reduced to its minimum width.
 -expand 1 | O Indicatethat thisitem'swidth may be increased to fill available space. width.
» -vexpand 1 | O Indicatethat thisitem's height may beincreased to fill available space. width.

* -new i nebefore 1 | O Indicatethat the next item (if any) in the container should be placed on
anew line or row.
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« -new ineafter 1| O Indicatethatthisitem should beplaced at the beginning of anew line or row.

e -layout2 1 | O A layout directive indicating that new MIDP 2.0 layout rules are in effect for
thisitem.

o -preferredw dt h w dt h Preferred width for the item.

« -preferredhei ght hei ght Preferred height for the item.

-def aul t command command If thisitem is clicked on, the default command to call. conmmand
refersto acommand object, and not a Hecl proc or command.

e -commandacti on comand The Hecl command to call when a command is dispatched.

read-only configuration infor mation

All of the above attributes may be read as well aswritten. There are several more attributes that are "read
only". They can be obtained like so:

$i t encnd {cget} {- opt nane} {opt val ue}
e -m nw dt h : Returns the minimum width for thisitem.

e -m nhei ght : Returns the minimum height for thisitem.
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Name
midlet.exit — Exit from the Midetl

Synopsis
mdlet.exit

Description

Exit from the current Midlet by calling not i f yDest r oyed
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Name

midlet.pause — Pause the current midlet
Synopsis
m dl et . pause

Description

Pause the current midlet by calling the not i f yPaused method.
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Name

midlet.resume — Resume execution of the current midlet
Synopsis
m dl et.resune

Description

Attempts to resume execution of the midlet by calling ther esuneRequest method.
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Name

midlet.onpause — Hook to call when midlet execution is paused
Synopsis
m dl et . onpause

Description

If this command is defined in the interpreter, it is called before the midlet is paused.
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Name

midlet.onresume — Hook to call when midlet execution is resumed
Synopsis
m dl et. onr esune

Description

If this command is defined in the interpreter, it is called when execution of the midlet is resumed.
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Name

midlet.checkpermissions — Query permission information
Synopsis

m dl et . checkper m ssi ons {per m ssi on_nane}
Description

This command returns information about whether a given permission has been granted to the midlet.
Quoting from the Java documentation:

Get the status of the specified permission. If no API on the device defines the specific
permission requested then it must be reported as denied. If the status of the permission
is not known because it might require a user interaction then it should be reported as
unknown.

The command returns O if the permission is denied; 1 if the permission is allowed, and -1 if the status
is unknown

Example

m dl et. checkperm ssions "javax.nicroedition.io.Connector.file.read"

193



Hecl - The Mobile Scripting Language

Name
midlet.getappproperty — Get application properties

Synopsis
m dl et . get apppr operty {propertynane}

Description
Letsthe midlet retrieve application properties, as defined in the .jad file.

See also: system.getproperty
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Name

midlet.platformrequest — Perform platform-specific actions
Synopsis

m dl et. pl at f or nr equest {url}
Description

From the Javadocs:

Requests that the device handle (for example, display or install) the indicated URL.

If the platform hasthe appropriate capabilitiesand resourcesavailable, it SHOULD bring
the appropriate application to the foreground and let the user interact with the content,
while keeping the MIDlet suite running in the background. If the platform does not have
appropriate capabilities or resources available, it MAY wait to handle the URL request
until after the MIDlet suite exits. In this case, when the requesting M 1Dl et suite exits, the
platform MUST then bring the appropriate application (if one exists) to the foreground
to let the user interact with the content.

In other words, depending on the device, you can launch applications with midlet.platformrequest. For
example:

# Make a phone call

m dl et. platfornrequest "tel:+393488866859"

# Start the sns sending application

m dl et. pl atf or nr equest "sms: +393488866859"

# Open a web page

m dl et. pl atfornrequest "http://ww. hecl.org"

# Install the jad/jar

m dl et. platfornrequest "http://ww. hecl.org/jars/cldcl. 1-ni dp2. 0/ Hecl .jad"

Note

There is not much standard about this command. It may or may not support different url types
on different phones. Making phone calls with "tel:" URL's should aways work. Also, keep in
mind that on some devices, launching an external application may terminate the currently running
midlet.
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Name

midlet.resourceasstring — Get aresource file asa string
Synopsis
m dl et. resourceasstring{resour cenane}

Description

Givenaresourcer esour cenare, returnsit asastring. Thiscould be used, for instance, to load additional
Hecl files.

Example

eval [mdlet.resourceasstring "./nore_comands. hcl"]
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Name
midlet.flashbacklight — Flash the device's backlight

Synopsis
mdlet.vibrate{m|!|iseconds}

Description

Flashesthe device'sbacklight for N milliseconds. Returns 1 if thelight can be controlled by the application,
and the display isin the foreground; otherwise, 0.
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Name

midlet.vibrate — Vibrate the device

Synopsis

mdlet.vibrate{m|!|iseconds}

Description

Activates the device's vibrator for N milliseconds. Returns 1 if the vibrator can be controlled by the
application and the display is in the foreground; otherwise 0.

Hacking Hecl's Java ME code

Since Java ME comes in several flavors that Hecl can be compiled for, it's necessary to understand what
Hecl does, and how it doesit.

JavaME has two layersthat are of interest to us, "CLDC" and "MIDP". CLDC isavailablein 1.0 and 1.1
configurations, whereas MIDP comesin 1.0 and 2.0 configurations. The most common configurations are
CLDC1.0andMIDP1.0,CLDC 1.0and MIDP 2.0, and CLDC 1.1 with MIDP 2.0. Here are the Wikipedia
entries describing CLDC [http://en.wikipedia.org/wiki/Connected Limited Device Configuration] and
MIDP [http://en.wikipedia.org/wiki/MIDP].

Hecl tries to match code to system resources: in other words, the codeintheri dp10/ and mi dp10gui
(MIDP 1.0) directories is smaller, simpler, and has fewer features than the code in m dp20 and
m dp20gui (MIDP 2.0), reflecting the fact that many 1.0 devices only alow very smal jar files
("midlets").

For MIDP 1.0, the m dpl10Ogui directory contains the GUI Cnds. j ava, which has most of the
functionality that maps J2ZME functionality to Hecl and back. The mi dp10/ Hecl . j ava file contains
the code that starts up Hecl on the cell phone. For MIDP 2.0, them dp20gui directory contains the GUI
commands, and m dp20/ Hecl . j ava iswhere the application is launched from on the phone.

In order to be able to deal with all these different versions, Hecl is more or less forced to utilize a
Java preprocessor, which explains al the ifdef's in the code. The various symbols are defined in the
settings. xm file

To compile different combinations of things, Hecl makes a couple of property files available that are used
like so:

ant -propertyfile ./cldcl0Om dpl0O. properties mdl et

Which compiles the CLDC 1.0/ MIDP 1.0 version of Hecl and placesthe jar inthej ar s/ cl dc1. O-
m dpl. O/ directory, or:

ant -propertyfile ./cldcllim dp20. properties mnidl et

Which compilesthe CLDC 1.1/ MIDP 2.0version, and placesthejarinthej ar s/ cl dc1. 1- mi dp2. 0/
directory.
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Hecl and BlackBerry

TheBlackBerry platform allowsyouto utilize JavaM E code, which iswhat we do to make Hecl run on that
platform. This means that almost all of the Java ME commands are available, plus additional commands

specific to the BlackBerry environment.

BlackBerry Commands
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Name

browser.open — Launches the BlackBerry browser
Synopsis
br owser. open {url } ]

Description

The browser.open command launches the BlackBerry browser. It does not block while the browser
remains open, so the execution of the Hecl script continues.
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Name

device.systemversion — Returns a string with the system version information
Synopsis
devi ce. syst enver si on

Description

Returns a string containing the system version of the device.

Note

This always returns an empty string on the emulator
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Name

invoke.call — Makes a phone call using the built-in diaer
Synopsis

i nvoke. cal | {phone_nunber}
Description

Makes a call to the specified phone number, using the built in "dial" application.
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Name

invoke.cal culator — Opens the built in calculator application
Synopsis
i nvoke. cal cul at or

Description

Launches the calculator application.
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Name

invoke.camera— Starts the camera application
Synopsis
i nvoke. caner a

Description

Launches the camera application.
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Name

invoke.video — Starts the video application
Synopsis

i nvoke. vi deo
Description

Launches the video application.
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Name

servicebook.records — Retrieves connection information about various connection types
Synopsis
servi cebook. records

Description

This call returns alist of al "service records’. Each record is a hash with the following fields defined.
For their meanings, pleaserefer to thislink: http://www.blackberry.com/devel opers/docs/4.7.0api/net/rim/
device/api/servicebook/ServiceRecord.html

APN ApplicationData BBRHosts BBRHosts BBRPorts BBRPorts CAAddress
CAPort CAReal mCI D Ul D G dHash Conpr essi onMbde Dat aSourcel d Descri ption
Di sabl edSt at e Encr ypti onMode HomeAddr ess | d KeyHashFor Ser vi ce Last Updat ed
Nane NameHash Networ kAddress NetworkType Source Type Ud U dHash
Userld isDirty isDisabled isEncrypted islnvisible isRecordProtected
i sSRest or edFr onBackup i sRest or eDi sabl ed i sRest or eEnabl ed i sSecur eServi ce
i sVal i disWakSecureService

Hecl and Android

As of mid-2008, Hecl runs on Google's Android [ http://code.google.com/android/] platform, althoughit's
not yet a'mature’ port. That's ok right now, though, because Android isn't production ready yet, either.

Due to adifferent GUI model, a very extensive API, and a much more complete implementation of Java
! Hecl on Android takes adifferent approach: the Android version of Hecl includes ajava command, and
introspection capabilitiesin order to be able to dynamically create Hecl commands that call out to native
Javacalls.

Android Hecl Quick Start

Developing for Android Hecl is quite similar to Java ME development, with the same cycle of editing a
script, creating an application bundle, and testing it in an emulator.

1. Towork with Android, of coursethefirst thing you need to do isto get the SDK from Google: http://
code.google.com/android/download.html. On my system, | installed it in here: / opt / andr oi d-
sdk/ .

2. Next, editandr oi d/ andr oi d. properti es to point to the SDK, and the toolsit needs to work
(usually thet ool s directory within the SDK directory).

3. Aswith Java ME Hecl, you need a script file to work with. Here's a"hello world":

set context [activity]

set layout [linearlayout -new $context]

$l ayout setorientation VERTI CAL

set layoutparans [linearl ayoutparans -new {Fl LL_PARENT WRAP_CONTENT} ]

set tv [textview -new $context -text {Hello World} \

! Android doesn't actually run Java, it just compiles code written in Javainto bytecodes for the Dalvik engine.
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- ayout paranms $| ayout par ans]

$l ayout addview $tv
[activity] setcontentview $| ayout

To see more code, have alook a andr oi d/ res/raw scri pt. hcl, which has examples of
many different widgets.

Y ou won't need it right away, but you might as well start the emulator:

/ opt / andr oi d- sdk/t ool s/ emul at or -avd your_avd

Note

Y ou needto createan AV D" beforelaunching the emulator. Thisisdocumented here: http://
devel oper.android.com/gui de/devel oping/tool s’emul ator.html#avds

Now we create the new Hel | 0. apk file.

java -jar ./hecl/jars/Androi dBuilder.jar -android \
/ opt / andr oi d- sdk/ pl at forns/android-1.5/ -class Hello \
-l abel Hello -package hello.world \
-script hello. hcl

Note

It'simportant to point out that thedirectory used withthe- andr oi d optionisasubdirectory
of the SDK: / opt / andr oi d- sdk/ pl at f or ns/ andr oi d- 1. 5/, rather than the top
level.

The command line options are as follows:

- andr oi d: Thelocation of the Android SDK.

- ¢l ass: The class nameto utilize for the new .apk.

- | abel : The user-visible name of the package.

- package: The Java package to use. Y ou can pretty much use any name you like, it doesn't matter
much.

-scri pt: Thelocation of the script you want to use in the new .apk.

We now haveaHecl . apk file. We need to sign it with the debug key:

keyt ool -genkeypair -keystore debug. keystore \
-keypass android -alias androi ddebugkey -storepass android \
-dnane " CN=Androi d Debug, O=Andr oi d, C=US"

j arsi gner -keystore debug. keystore -keypass android \
-storepass android -verbose Hel | 0. apk andr oi ddebugkey

At this piont, we can send the signed file, Hel | 0. apk to the emulator;

[ opt/ androi d-sdk_nb-rcl15 | i nux-x86/tools/adb install Hell o.apk
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