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Overview

This document explains how to use CAL with Eclipse. It consists of four parts:

Installing the CAL Eclipse Plug-in
Describes how to install the plug-in, either from the update web site or from the archived .zip file

Setting up Eclipse for CAL
Explains how to add the Quark Platform into your Eclipse workspace

Tutoria: Hello World
A brief introduction to using CAL in Eclipse

Using the CAL Eclipse Plug-in
Information on the features of the plug-in

We highly recommend that you install the CAL Eclipse Plug-in. It provides many useful features when
editing CAL source code.

System requirements

» Eclipse 3.2 or greater.
e Javab or greater.

Quark has been tested by us mainly on Windows XP, Linux and Mac OS X, but as a pure Java application
may work on other platforms supporting Java 5 or greater.

Call for feedback

Any feedback you might have to help improve this document is very welcome. Please send any com-
ments, suggestions, or questions to the CAL Language Discussion forum on Google Groups http://
groups.google.conmvgroup/cal_language.
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Installing the CAL Eclipse Plug-in

You caninstall the CAL Eclipse Plug-in from the update web site, or from the .zip file included in the Open
Quark distribution.

1. From the CAL Eclipse Plug-in update site

Select from the Eclipse menu: Help - Softwar e Updates - Find and Install...
Select the " Search for new featuresto install" radio button. Click "Next".

Click the "New Remote Site..." button
° Name: Enter aname for the site. e.g. "CAL Eclipse Plug-in update site"

° URL: http://resources. busi nessobj ects. conf | abs/ cal /cal _ecli pse_updat e/
site.xm

Click "Finish"
Select the feature to install. Click "Next".
Read the license agreement. If you accept, select the radio button and click "Next".

Click "Finish"

2. From the archived update site

Download cal_eclipse update.zip to your local machine.

NB: The.zip file contains atext file with rel ease notes. We advise you to read this file before proceed-
ing, in case the setup procedure has changed.

Select from the Eclipse menu: Help - Softwar e Updates — Find and Install...
Select the " Search for new featuresto install" radio button. Click "Next".

Click the "New Archived Site..." button
° Select the site .zip file

Enter aname for the site. E.g. "CAL Eclipse Plug-in archived update site". Click "OK".
Click "Finish"

Select the feature to install. Click "Next".

Read the license agreement. If you accept, select the radio button and click "Next".

Click "Finish"
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3. Source Code for the CAL Eclipse Plug-in

The Open Quark distribution includes a .zip file containing the source code for the CAL Eclipse Plug-in.
Y ou can import these projects into an Eclipse workspace by unzipping the file to a directory and directing
Eclipseto import all projects found in the directory.

Warning

Importing the source code is not an alternative to installing the plug-in. Y ou would only import the
source code if you intend to study or modify the plug-in. Aswith all Eclipse plug-in development,
changes to the source code are tested by launching a second copy of Eclipse that will load the
modified plug-in.
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Setting up Eclipse for CAL

In order to use CAL inyour Java projects, you must include the Quark Platformin your Eclipse workspace.
Y ou can choose between adding the platform in binary form or in source form.

The binary version consists of several .jar files that contain the compiled Java runtime for CAL, together
with the CAL modules that make up the core and standard libraries of the platform. It can be included into
Eclipse as a single project and provides everything you need to run Quark tools like ICE and GemCuitter
and to create CAL modulesin your own projects.

The source version consists of the same set of components as the binary version, except that everything is
provided in source form, including the Java runtime and samples. When imported into Eclipse, it creates
several projects. You can use it, as above, to run tools and to create your own CAL modules; but you can
also trace into the source of the runtime and experiment with modifications to it.

Most programmerswill chooseto set up the binary version, asthisissimpler and avoids the need to compile
the source of the runtime.

NB: Once you have installed the CAL Eclipse Plug-in, you must add the CAL nature to any project that
contains CAL modules to have those modules recognized by the plug-in. You can do this by using the
CAL Tools submenu of the context menu for the project in the Package Explorer. If you use the New CAL
Module wizard to make CAL Modules then the nature will be added automatically.

After the setup instructions you will find a short tutorial on variouswaysto run a CAL function from within
Eclipse.

1. Adding the Quark Platform Binaries to Your Workspace
To create a Java project with the binary form of the Quark Platform:
» Unzip the binary Quark Platform distribution from open_quark_platform.zip

Next there are two options for making the Quark binaries project. This can be done using the CAL Eclipse
wizard as described in the next section or using the Java project wizard as described in the following section.

Create a Quark Binaries Project using the CAL Eclipse Plug-in

* In the Eclipse IDE select File -~ New — Project... and under the CAL category select the "Quark
Binaries Project” wizard.
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& New Project x|
Select a wizard

Wizards:

| bype Filer text

@ Java Project

""" & Java Project from Existing Ant BuildFile
----- ':ji Plug-in Project

[+ General

== CAL

R OUatk Binaties
B2 C¥s

[Eb Java

[+-[= Plug-in Development

[+ Team Logical Model Example
F- Examples

(7) = Back I Mest = I Einist | Cancel |

 Inthe new Quark binaries project wizard, enter aname for the Quark binaries project and the location
where you unzipped the downloaded Quark binaries. If the Java compiler compliance level in Eclipse
is less than 5.0, then there will be a check box for setting the compiler to a higher version. This will
allow the wizard to set the compiler to aversion that Quark binaries need.
x|
Quark Binaries Project

In order ko compile CAL Files there needs to be a project that contains all the quark binaries. This
wizard assists in the creation of such a project. Only ane such project is needed per workspace.

Project Marme
| Quark,

Location of Quark, Binaries

| Cihpublichopen_guarkiQuark

[¥ Update compiler settings ko version 1.4 of Java, Yersion 1.4 or higher is needed to build the Quark hinaries.

(7) < Back [k = | Einish I Cancel
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Create a Quark Binaries Project using the Eclipse Java Project Wiz-
ard

» Copy the two root project files (.classpath and .project) from the "eclipse-support” folder to its parent
("Quark™) folder of the unzipped Quark Platform distribution.

If the Java compiler compliance level in Eclipseislessthan 5.0, changeit to 5.0 (or higher)

° From the Eclipse menu, select: Window — Preferences...
° Preferences dialog:

" Sdect (in the preferences treg): Java — Compiler.

- Uncheck "Use default compliance settings'.

+ Change the following to "5.0": "Compiler compliance level", "Generated .class files com-
patibility", " Source compatibility"

From the Eclipse menu, select: File —~ New — Project...

Wizard (Select awizard):

° Select General — Project
° Click "Next".

Wizard (New Project):
° Enter aproject name (e.g. "Quark").
° Uncheck "Use default location”
° Under "Location:", select the "Quark" folder from the unzipped Quark Platform distribution.

« Click "Finish".
Running ICE or GemCutter (using Quark Platform binaries)

From the Eclipse menu, select: Run - Run...

» Create anew Java Application configuration
° Under configurations (on the left pane), right-click "Java Application”, select "New"

» Enter alaunch configuration name
° Enter anamein the "Name:" field. e.g. "ICE".

» Configure the Main tab:
° Set the Project.
 This should be the project created above.
° Setthe Main class.
For ICE: set thisto "org.openquark.cal .ICE".
For GemCutter: set thisto "org.openquark.gems.client. GemCutter”.

 Configure the Arguments tab:
° Specify the heap memory for the IVM:
+ Under VM arguments, add: - Xmx256m

e Click "Run".
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2. Adding the Quark Platform to Your Workspace as Source
Code

To import the Quark Platform into Eclipse as source-code projects:

* Import the projects:
° Unzip the source Quark Platform distribution from open_quark_platform_src.zip. This places al
files under a directory called "Quark".
From the Eclipse menu, select: File - Import...
° Wizard (Import)
" Select General - Existing Projectsinto Workspace
+ Click "Next"
° Wizard (Import Projects)
- Click "Browse..." next to "Select root directory:"
» Select the Quark directory created above
» Click OK
- You will see several projects in the "Projects:” list. All except the "BAM_Sample",
"CAL_Samples' and "CAL_Benchmarks' projects are essential parts of the Quark Platform
> Click "Finish"
» Disable unresolved PDE dependency compilation errors for the import project:
° Open the Package Explorer view:
From the Eclipse menu, select: Window — Show View - Package Explorer.
° Right-click the "import" project, select "Properties’.
° Properties for import dialog:
" Sdect (in the preferences tree): Plug-in Development — Plug-in Manifest Compiler.
+ Select "Use project settings'.
» Onthe"Plugins' tab: change "Unresolved dependencies’ from "Error” to "lIgnore”.

« If the Java compiler compliance level islessthan 5.0, changeit to 5.0 (or higher)

° From the Eclipse menu, select: Window — Preferences...
° Preferences diaog:
" Select (in the preferencestree): Java — Compiler.
» Uncheck "Use default compliance settings'.
» Change the following to "5.0": "Compiler compliance level", "Generated .class files com-
patibility", " Source compatibility".

Running ICE or GemCutter (using Quark Platform source code)

From the Eclipse menu, select: Run - Run...

» Create anew Java Application configuration
° Under configurations (on the left pane), right-click "Java Application”, select "New"

» Enter alaunch configuration name
° Enter anameinthe "Name:" field. e.g. "ICE".

» Configure the Main tab:
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° Set the Project and Main class.
For ICE: use "CAL_Platform" and "org.openquark.cal.ICE".
For GemCutter: use "Quark_Gems" and "org.openquark.gems.client. GemCutter".

 Configure the Arguments tab:
° Specify the heap memory for the JVM:
Under VM arguments, add: - Xmx256m

* Click "Run".

3. Tips and Tricks

e Tofind .cal filesand .cwsfilesin Eclipse:

° From the Eclipse menu, select: Navigate — Open Resource...
° Open Resource dialog:
° Type"*.ca" or "*.cws".

» Touse aCAL workspace other than the default when launching a project:
°  Open the appropriate launch configuration
° Configure the Arguments Tab:
Under VM arguments, add:
"- Dor g. openquar k. cal . wor kspace. spec="St andar dVaul t sinple workspace name"
€.9. - Dor g. openquar k. cal . wor kspace. spec="St andardVaul t cal . sanpl es. cws".
° Configure the Classpath Tab, if the workspace is not in the CAL_Platform project:
In the "Classpath:” tree, select "User Entries'. Click "Add Projects...".
+ Check the project containing the desired workspace. Click "OK".
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Tutorial: Hello World

Thefollowing are examples of how towriteand call afunctionin CAL to output "Hello World". Thetutorial
assumes that you have installed the CAL Eclipse Plug-in.

1. From ICE command line

o Start ICE.
» Enter the code

=> "Hell o Worl d" (including quotes)

2. In an existing module

Open thefile "String_Tests.cal" in Eclipse.

° From the Eclipse menu: Navigate — Open Resource...
° Inthedialog box, select "String_Tests.cal”.

» Add the function.
° Navigate to the end of thefile. Type:

myFunction = "Hello Wrld";

e If ICE isrunning, type":rc" to recompile modified modules. Otherwise, start ICE. Thiswill automat-
ically recompile modified modules.

» Changeto the String_Tests module.
=> :sm String_Tests
* Run the function.

=> nyFunction

3. In a new module

In this step, you will create anew CAL module.
If you installed the Quark Platform binaries, you can create the module in the Quark binaries project.

If you installed the Quark Platform as source projects, you can create the module in the CAL_Samples
project. You will also have to add the CAL_Samples project to the classpath of the launch configuration
for ICE.

» Create anew module "MyModul€" in the appropriate project.

° From the Eclipse menu: File -~ New — Other.... In the wizard dialog, select: CAL — CAL
Module
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x

Select a wizard

Wizards;

| bype filber bext

----- ﬁ Interface

‘@ Java Project

""" % Java Project From Existing Ank Buildfile
""" ‘;{[:‘2 Plug-in Project

F-2= General
H-C caL
Y AL Module
b3 Quark Binaries Project
-2 VS
E? Java
IEE- Plug-in Developrment R
E? Team Logical Model Example -|

(7) = Back I Mexk = I Eimist Cancel

° Select the appropriate CAL project.
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x
CAL Module

@ The module name is nok valid, Module names begin with an uppercase character Followeed by
alpha-numeric characters and underscore,

Container MName

| Cuark, samples/simple. Cal

= T& Cuark,
[E? samples/bam
== samples/simple

o

[E? birycaldebog

Module Mame

(7] | Eimish I Zancel |

° For thefile name, enter "MyModule" (case-sensitive).

x
CAL Module

Create a new CAL module

Caontainer MName

I Cuark, samples/simple. Cal

= = Quark

H-(= samples/ban
(= samples/simple
-\’-._I al
[= bin/cal{debug

Module Mame

My Module

(7 | Firish I Zancel
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> Click "Finish"
In the editor, enter the following text after the import declaration.
myFunction = "Hello Wrld";
Savethefile
Run ICE (if not already running).
Add the module to the current environment.
=> :adm MyModul e
Change to the new module.
=> :sm MyMdul e
Run the function.

=> myFuncti on

4. In a new module in a second project, loaded via a CAL
workspace file

Create anew Java project.

° From the Eclipse menu, select: File — New — Project...

« Wizard (Select awizard):
» Select "Java Project”.
» Click "Next".

- Wizard (Create a Java project):
 Enter aproject name
* Click "Finish".

Add a Java source folder

° In the Package Explorer view, right-click on the new project. Select New — Sour ce Folder.
° Enter "MySource" asthe folder name.

Create anew module "MyModule2" in the new source folder.
° In the Package Explorer view, right-click on the source folder. Select New — Other.... In the

wizard dialog, select: CAL - CAL Module.
° For the file name, enter "MyModul e2" (case-sensitive).

In the editor, enter the following text after the import declaration.
nyFunction = "Hello World";

Add afolder for workspace declarations
° In the Package Explorer view, right-click on the new MySource folder. Select New — Folder.
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° For the folder name, enter "Workspace Declarations' (case-sensitive).

 Create a new workspace declaration "myworkspace.cws' in the Workspace Declarations folder

° In the Package Explorer view, right-click on the Workspace Declarations folder. Select New —

File....
° For thefile name, enter "myworkspace.cws' (case-sensitive).

» Open the new filein an editor
° Expand the Workspace Declarations folder.
° Double-click myworkspace.cws.

* |Inthe editor, enter the following text:

St andar dVaul t MyModul e2
i mport StandardVault cal.platformcws

Option 1: load the workspace on startup

e Create anew run target for |CE, which includes the new project on the classpath.
° Follow theinstructions aboveto create anew run target for | CE, with the following modifications:
+ On the Classpath tab, add the new project to the classpath.
e Select "User Entries' (under the "Classpath:" tree).
e Click "Add Projects..."
» Select the new project.
»  On the Arguments tab, specify the startup CAL workspace file.
e Under VM arguments, add:
- Dor g. openquar k. cal . wor kspace. spec="St andar dvVaul t mywor kspace. cws".

* Run the new ICE run target.

» Change to the new module.
=> :sm MyModul e2

* Run the function.

=> nyFunction
Option 2: load the workspace from the ICE command prompt

» Create anew run target for ICE, which includes the new project on the classpath.
° Follow theinstructions aboveto create anew runtarget for I CE, with the following modifications:
+  On the Classpath tab, add the new project to the classpath.
» Select "User Entries" (under the "Classpath:” tree).
* Click "Add Projects...”
» Select the new project.

* Runthe new ICE run target.
 Load the new workspace.

=> :| dw mywor kspace. cws

Copyright © 2007 Business Objects. All rights reserved. See notices at the front of the document. 12



» Change to the new module.
=> :sm MyModul e2
* Run the function.

=> nyFunction

Copyright © 2007 Business Objects. All rights reserved. See notices at the front of the document.
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Using the CAL Eclipse Plug-in

The CAL Eclipse Plug-in makes editing CAL source code easier by offering the following components:

The CAL Editor
An enhanced text editor that provides syntax coloring, source modification commands and refac-
torings.

The CAL Builder
A CAL language analyzer that runsin the background and enables smart processing of CAL source
code.

The CAL Workspace View
An Eclipse view that displays all the CAL modules in the workspace as well asthe CAL types and
functions defined in the modul es.

The Outline View
When the CAL editor is active, the standard Outline view shows an outline of the CAL types and
functionsin the current CAL module.

The Quick Outline View
The Quick Outline view shows a tree of the types, constructors, type classes and functions in the
CAL module being edited.

The CAL Console
Thisconsole allows CAL expressionsto be entered and eval uated with respect to the CAL modules
in the Eclipse workspace.

The CAL Metadata Editor
This editor allows you to view and modify the CAL metadata associated with a CAL entity.

CAL Search
A tab in the Search dialog that allows you to search all CAL modules for definitions or references
to an identifier

Preferences Pages
There are several pagesin the Preferences dialog related to the CAL Editor and Builder.

The CAL Perspective
Thereis a perspective that is tailored for editing CAL modules
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1. The CAL Editor

& Sting.cal X

String.cal
* Created: Oct 14, 2005
By: Bo Ilic

Defines many useful functions for the {@1ink Prelude.String®} type. Note that the {@code Stringf} type itself is defined
in the {@1ink Preludef} module due to the fact that it is supported via built-in notation for {@code String@} Tliterals.

fauthor Bo ITic

.

module Cal.Core.String;

import Cal.Core.Prelude using
typeClass = Eq, Inputable, Outputahle;
typeConstructor = Boolean, Char, Int, Maybe, Ordering, String;
dataConstructor = False, True, Nothing, Just, LT, ECQ, GT;
function =

assert, compare, concat, concatMap, eager, empty, isEmpty, not;

i
import Cal.Collections.List;
import Cal.Core.Char;
import Cal.Utilities.Locale using
typeConstructor = Locale;

;
//we want to maintain the generality and functional independence of the String module.
//Please do not add more imports.

i
"

Converts the string to a list of characters.

farg stringValue the string to be converted.
@return a 1ist of characters in the string.
o
toList :: String -» [Char];
public tolList IstringValue =
let
stringToCharHelper :: String -= Int -» Int -» [Char];
stringToCharHelper Is 13 llen =
if 1 == len then
|
else
(subscript 5 i) : (stringToCharHelper s (i + 1) len);

stringToCharHelper stringValue 0 (length stringValue);

The CAL Editor has many of the features found in the Java Editor, such as bookmarks, copy/cut/paste,
undo/redo and local file history.

As you can see in the screen shot above, the CAL editor provides syntax coloring to identify comments,
Caldoc comments, keywords, literals and type names. The font and color applied to these elements can be
configured in the preference page at CAL > Editor > Syntax Coloring.

The editor automatically indents each line appropriately as you type and highlights matching brackets.

If the CAL Builder is enabled, the module is rebuilt as soon as you save the file. Compilation errors are
indicated by a marker in the left margin.

The context menu provides the following commands:

Open Declaration (F3 or Control+Left Mouse)
Goesto the declaration of the selected identifier. This work for foreign function aswell so you can
traverse to the Java code.

Source > Toggle Comment (Ctrl-7 or Ctrl-/)
Adds// to the beginning of each selected line — or removes them if present
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Source > Add Block Comment (Ctrl-Shift-/)
Surrounds the selected text with a block comment, delimited by /* and */

Source > Remove Block Comment (Ctr[-Shift-\)
Removes a block comment surrounding the selected text

Source > Correct Indentation (Ctrl-I)
Adjusts the indentation of the selected lines to match the CAL standard

Source > Organize Imports (Ctrl-Shift-O)
Adds or removes imported CAL modules, types, functions etc. as needed

Source > Insert Type Declarations
Insert type declarations for the functionsin the selected range if they are missing type declarations.

Refactor > Rename... (Alt-Shift-R)
Renames a CAL entity, updating the definition and all references

Auto Completion

The CAL Editor supports auto-completion of statements. This is accessed via the control space command
key asinthe Javaeditor. Templatesarealso availablefor standard CAL expression format. Thisisespecially

useful for foreign function definitions. Thereis a property page for controlling the auto-compl ete behaviour
aswell.

modul e

import . . H

testFunction = |

@ abs (Cal.Core. Prelude)
Accumulate
Accumulate_Tests

& add (Cal.Core.Prelude)
Agaregations

& algebraicTvpeRep (Cal.Core, Prelude)
Alpha
AnalysisYigw
Analysistiew_Tests
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Hovers

The CAL doc of asymbol isdisplayed during hovers over asymbol. If the control of shift key isheld down
then the source code of the symbol is displayed along with type information. Pressing F2 will cause the

display to become sticky.

(B Lol x W

= O

in the Haskell standard Prelude.

=]

all :: [(a —-> Boolean) -»> [&a] -> EBoolean;
public all predicate = compose andlist (mwap predicate)
w/
all :: [(a -> EBoolean) -> [a] -> EBoolean:
. _ . . _ I |
public predicate !list =
casq -

Cal Collections . List

[]. lall -2 ta -» Boolean) -» [a] -= Boolean
lisy public all predicate list

all predicate 11ist returns True if the predicate function evaluates to
True on all the elerments of the list {and the list is finite).

£& assert [(all (equals "apple™) [Mapple™, "apple®™])

-

ST Bexar
allExsm) Arguments:
private predicate :: a -= Boolean
as=d a predicate to be applied to the elements of the list,
i - - -
7 il ‘-1151'.:.“;-:- [\a]"ﬂ.“""""‘—’ =T L1 7 _I

£& azzert [(all (eguals 1.0) (replicate 100000 1.0)) F/Sthis

s
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+

{Acode list@d} on which predicate iz {[@link Trus@d}.

EEE R

w/
break :: (a —-» EBoolean) -> [a] -» ([a)]l, [a]):
public break predicate =
Span (compose not predicate) ;

{fcode hreak predicate listl} breaks up list into & pair of

=)

farg predicate a predicate to bhe applied to the elements of

farg list the list to ke broken up into a pair of lists.

freturn & pair of lists, where the first list is the longest
iz {[llink Falsel} for each element, and the second 1

span :: {(a - Boolean) -+ [a] —-= ([a], [al]}

SEE public span predicate llist =

* Hevy case list of

* [1 == ({01, [1i:

* [Aay listHead : listTail -=

if predicate listHead then

* Brd let

w spanlistTail = span predicate 1listTail:

Lk in

*I {listHead : spanlistTail.#l, spanListTail. #E)
r/—|_ el=ze
pl‘l‘l"llﬂl‘l‘lﬁ B T T =T P o P e T B 2 T BT LY

Templates

The CAL Editor hasanumber of templates defined that support standard cal expressions. They are accessed
by invoking auto-complete. These can be quite useful for setting up standard expressions. Thereisaproperty

page for defining new templates.
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B #TestModule.cal X

module TesztModule:

import Cal.Core.Prelude;

foreign unsafe import jvym "metchod *
public |r;al na:mel HH |1:5rpe Zignature;

K3

2. The CAL Workspace View

E CAL Workspace X

=

)

-
V:lﬁ

<

Benchmarks
Zollections

Care

#2 Bits

--E' Functions

s Dynamic

--E' Functions
Elﬁ Type Construckors
El@ Dwnarmic

...... E.- Dynamic

- Exception

EHE) Functions
¢ b @ bracket

L@ ol canbion ackT AL W alos

=l
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This view shows all the CAL modulesin all projects in the Eclipse workspace, arranged in a tree. Under
each module there are nodes for each type, constructor, type class and function found in the module. The
CAL element icons are marked with indicators that correspond to the scope of the entity. A green dot marks
public objects, ayellow diamond marks protected objects and ared square marks private objects.

When you double-click on a CAL entity in the view, the CAL Editor opens the corresponding module and
selects the entity.

Y ou can customize the display of the tree using commands on the menu found in the upper-right area of the
view. These commands are also on the context menu that is shown when you right-click on anode.

The context menu also has commands that allow you to drill into part of the tree. For example, you can drill
into amodule, causing the tree to display just the entities that are found in that module. Y ou can drill again
into the functions of the module. There are also commands to back up a step in the drill sequence, and to
return to the original display of all modules.

If you right-click on anode that represents an applicable CAL construct (that is, amodule, type, constructor,

type class or function), the context menu will have a command that will open the CAL Metadata Editor on
the selected construct. The metadata editor is described below.

3. The Outline View

=10l x|
File Edit Refactor Source Mavigate Search Project Run Window Help
J £ = = J (% - J & J oo J - - L=10 - B [ caL %JJava
EE Cutline &3 7 =0 M =0
@ addFlaat ;I * {fitem {Blink orf} {operator form: {Bcode ||B}) - logical disjunctionf} ;I
- @ addInt [ ® {fitem {Elink notf} - logical complementl) —
- @ addInkeger LY
‘n addLong *
- @ addshort # The deriwved {@link Ordfi} instance provides an ordering of the two {Elink Boolean
@ Blgebraicvalue * {Bcode {@link Falsel} < {@link True@}@}:.
‘0 and w4
ﬁ Appendable data public |fslpE=Ete =
- @ appendList public False |
= appendString public True
[ appendStringExamples deriving Eq, Crd, Bounded;
@, apply
'0 assert S
- @ asTypeCf * The {[@link ListE} type constructor has sSpecial notation. For example, instead of
EI@ Boolean # {[zode List Intf} in & type expression one can write {fcode [Int]@}.
QD Falze *
Q.—_, True *# The {@link Nill[l} data constructor can be written as {[fcode []E} instead within a
ﬁ Eounded B
@ Bryke #* The {[@link Cons@} data constructor has special notation. For example, instead of =
@ byteIntEnumExamples 2| | _’l—l
hd
| R_bvioTofiie | _;I_I ([3_ Problems &2 Tasks|Package Explorer|Error Log| :‘=:5> a8 ET
| Wrikable | Smart Insett | 118 20 J

When the CAL editor is active, the standard Outline view shows a tree of the types, constructors, type
classes and functionsin the CAL module being edited.

When you double-click on an entity intheview, the CAL Editor opensthe corresponding modul e and sel ects
the entity.

Y ou can choose to keep the Outline synchronized with the editor, so that as you change the selection in the
editor, the corresponding node in the Outline is selected.

Copyright © 2007 Business Objects. All rights reserved. See notices at the front of the document. 20



If you right-click on anode that represents an applicable CAL construct (that is, amodule, type, constructor,
type class or function), the context menu will have a command that will open the CAL Metadata Editor on

the selected construct. The metadata editor is described bel ow.

4. The Quick Outline View

tested.

- F Truesfl} on all t

public all predicate
case list of
[T =-» True:
li=ztHead : list”

.
-

A% Hexample */

tlose to the wer:

+
# [larg predicate a predicate to ke applied to the elements of the list.
* [farg list the list whosSe elewments are to he
* Breturn {Blink T4
* li=st is A4
w g P #2 List (Cal. Collections)
I , ..... ':.} kil
implementation note: """ :" tails
in the Haskell stanc | » taks
ol takewhile
all :: [(a -> Boolea:
public all predicate
*
all :: [(a -> EBoolea:

L1

allExamwmples :: Eoole

private allExamples =

1

aszert (all (equals 7.0) [7.0, 7.0, 7.07)

The Quick Outline view shows a tree of the types, constructors, type classes and functions in the CAL
module being edited. It can invoked by pressing Control-O or by using the editor context menu. Entriesin
thelist can befiltered by typing in pattern stringsin thefilter box. By selecting an entity the current position

in the editor will be moved to that entity in the editor.

5. The CAL Console

X W|5Gi| 2 B-r5-20

Eunning: take 3 [1.1, 2.2, 3.3, 4.4]
Cuatpuat:

(1.1, 2.2, 3.3]
Cal.Tutorials.CalIntro>

ki

CAL Console

Enter an expression to evaluate. th for help. ﬂ
Cal.Core.Prelude> :sm Cal.Tutorials.Callntro

Cal.Tutorial=s.CalIntro» take 3 [1.1, 2.2, 3.3,
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The CAL console allows CAL expressions to be entered and evaluated with respect to the CAL modules
in the Eclipse workspace.

The console can be opened by selecting Run — Open CAL Console from the Eclipse menu. The mod-
ule with respect to which expressions are evaluated is displayed with the console prompt. To evaluate
a CAL expression, simply enter the expression at the prompt. To change the current module, enter :sm
New Mbdul e_Nane.

The console is also shown when interacting with elements in the CAL Workspace or outline views. A
runnable functional agent can be evaluated in the console by selecting "Runin Consol€" in its context menu.
Similarly, a given module can be set to be the active module by selecting "Open in Console" in its context
menu.

Expression evaluation can be terminated at any time by clicking the stop button on the toolbar.
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6. The CAL Metadata Editor

B Listfiter X
Function List filter
~ Basic Properties

Display Name:

Short Description:
Long Description: (Pplies a function to each element of 2 list and retums a new list containing the elements for which the function retums True.

Author: Business Objects
Wersion:
Prefemed: O Yes @ No
Expert: O Yes & No

-, Cal

- UserGuide i
Related Features:
} Gem Properties

« Gem Arguments and Retum Value

keepIfTrueFunction.:  -> Boolean I:I

Digplay MName: keepf TrueFunction
Short Description: [This predicate retums True for items that should be kept, and False for items that should be dropped.

list: /3]
Display MName: 'ist
Short Description: |A list.

result.. /3]
Short Description: |

¢ Usage Examples

@ ends\WithEBxamples

@ fiier!

-@ fiterindexed

Many modules and entities in a CAL workspace have metadata associated with them. The metadata for
these consists of a set of named properties. There are several pre-defined properties, such as Display Name,
Short Description, Author and Related Features. It is possible to create a custom property by specifying a
name and a string value.

Metadata is used by the Gem Cutter to enhance the display of gems on the Table Top. It is aso used by
some programsto annotate CAL entitiesin amanner specific to the program. For example, the BAM sample
included in the Open Quark distribution uses metadata to tag trigger, metric and action gems.
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The CAL Eclipse Plug-in includes a metadata editor that can be used to view or edit metadata. You can
open the editor from the context menu in the CAL Workspace view or in the Outline view when a CAL
fileis being edited.

The editor is very similar to the Properties Browser in the Gem Cutter. The Gem Cutter Manual has a
detailed description of the browser.

7. CAL Search

EnlesauEess L

Using CAL Search, you can find different kinds of occurrencesof CAL entitiesin the modulesin the Eclipse
workspace. The results are displayed in the Search view.

8. Preferences Pages
The CAL Eclipse Plug-in contributes several pages to the Preferences dialog:

CAL > Building
Enable the CAL builder and control clean-up of output folders
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& Preferences |:|®

|t~;.-'pe Filker kext | Building i

General
Ank

Aspect ] Compiler
[=)- AL

Editor Enable CaL buider
Help Scrub output Folders when cleaning projects
Install/Update
Java
Plug-in Development
FunjDebug

+

Team
Visualiser
[Restu:ure Defaults l [ Apply ]
.:':7:. [ Ik ] [ Cancel ]
CAL > Editor

Control smart caret positioning and highlighting of brackets
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& Preferences

|t~;.-'pe Filker text Editor L
General
Art CAL editor preferences, Moke that some preferences may be set on the Texk Editors

f .
Aspect ] Compiler e

s CALEiuilu:Iing Srnark caret positioning at line start and end
Smart caret positioning in CAL names {overrides platform behavior)
Help Highlight matching brackets
Install/Update
Java Appearance color options:

Plug-in Development

FunjDebug
Team
Wisualiser
[Restu:ure Defaults ] [ Apply ]
.:':7:. [ (0] 4 ] [ Cancel ]

CAL > Editor > Content Assist
Control CAL Editor content assist preferences
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& Preferences

|bype filter bext | Content Assist )

General
Ant
Aspect] Compiler
= CAL
Building
=)~ Editar Inserkion
Insert single proposals aukomatically

Contenk Assisk

Synta: Coloring &dd import instead of qualified name
Tab Key Handli
T:mpleaiesan na Fill argument names on completion
Typing Auko-Ackivation
Help Enable auto activation
Install/Update
Java Auko activation triggers for CAL: I:I

Plug-in Development
FunjDebug
Team

Wisualiser

[Restu:ure Defaults ] [ Apply ]

7 [ Ik H Zancel ]

CAL > Editor > Syntax Coloring
Control fonts and colors used for CAL language elements
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& Preferences

|t~;.-'pe Filker text |

- B

Syntax Coloring o

General Default colors and Fank can be configured on the Text Editars and on the Calors and
Anit Fonks preference page,
Aspect ] Compiler
= AL Element:
Building AL Enable
= Editor CALDoC
Conkent Assisk Camments
Swntax Coloring Eold
Tab Key Handling o
Italic
Templates
Typing Strikethraugh
Help ndetline
Install/Update
Java Preview:
Plug-in Development e =
Run/Debug * Conkains {@em My@}+ Data bype, which is {@link typeClass = Prelude, Qukputab —
Team * iDsee bypeConskructor = "MyModuleZ  Foo" 3
Visoaliser : @deprecated use {@code MyUpdatedModuled:
module MyMadule;
import Prelude using
typeConstructor = Double, String; w
< &
[Restu:ure Defaults ] [ Apply ]
3] [ (04 ] [ Zancel ]

CAL > Editor > Tab Key Handling
Choose whether to insert spaces or a TAB character when the Tab key is pressed
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& Preferences |:|®

|I:~;.-'|:|e filker text | Tab Key Handling )

General
Ank

Aspect ] Compiler
[=)- AL

Building
= Editar General setkings

Content Assisk Tab policy: Spaces only W
Synkax Coloring
4

Indentation size;

Tab Key Handling
Templates Tab size:
Typing
Help
Install/Update
Java
Plug-in Development
FunjDebug
Team
Wisualiser

+

[Restu:ure Defaults ] [ Apply ]

'H':’:' [ (04 H Zancel ]

CAL > Editor > Templates
Create edit or remove code templates. This preference page is similar to the Java Template Prefer-
ence Page (Java > Editor > Templates). Here you can create and edit code templates that are avail-
ablein the CAL Editor when content assist is used.
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& Preferences

type Fiker baxt Templates i

B-General Create, edt or remave templates:

2 Tyt - —
Aspect] Compler Cankgt Description Autoln.., &

=1 AL L1 I:mur.-:sa CasE on
Euiding Foris el oAl | mpoit a Fovein {Java) st
= Editar E form;n aray... CAL [rmpeert: aFWBg'.{Jeva_:lfl.nch... on @
Corpent Besar [+ I‘cmm:n;u'rstr A It a Fioveign (Java) corst,., on
Tynitae Coloring [+] Fersigri_fizkd o [t & Farsign { Javwa) Fisld on
Tal Ky Handhng [¥] Foreigr_instan.,, <ol Trepet & Foveion (Java) insta, . on Rirstane |
Teaplates [] Foreign_is_not... <AL [rmpecrt: & Foreign | Java) check... on
T [#] Foreigris_nul  CaL Trepaet: & Fioereion {Java) check, .. on
R [+] Foreign_method  CAL [rrpecrt: & Foreigr { Java) method on
it Hep [#] Foreigr_new_.,, AL Trepecet & Foeeign (Java) v, ., on
* I]'_rstalbedatB [#] Foreign_rul ol [rmpeort: & Fomeign {Java) mul o... on
- Jawa [ Foreign_startic,.. <AL Trepucek & Foeeion {Jasa) stabic, on Expoit..
+1 Phug-in Developmert: | E Foreign_stabic... CaL [rmpecrk: & Fomesgn { Java) stab. . on e}
i ?.::’ﬁbchu; Frevisw:
Visualioar .fr.\reiqn unssfe import jum Tergther sy
public lengthf{vpehirray 1 Hibypehbrray - Int;

[Juse code: Formatter

[Resore patouks | | ppely |

i O H Cancel |

&

CAL > Editor > Typing
Control options for automatically closing strings, bracket pairs and comments, etc.

& Preferences |:| @

|I:';.f|:|e Filker kext | Typing i
General
Art Automatically close
Aspect] Cornpiler "Skrings"
= CAL [+] (Parentheses) and [square] brackets
Buildi
It O e
Content Assisk CaLdoc and comment regions
Synkax Coloring S
) abulators
Tab Key Handling
Templates Tab key indents the current line
The tab display walue and whether spaces are used ko indent lines
Help are configured on the tab key preference page. The current
Install{Update indentation size is 4, using spaces.
Java
Plug-in Development
RunjDebug
Team
Wisualiser
[Resture Defaults ] [ Apply ]
(2 [ 0K, l [ Cancel ]
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