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The Blue Programming Environment, Version 1.0

How Do | ... ? — Introduction

About This Document

This is the "How Do I..." reference manuafor the Blue Application
DevelopmenEnvironment. Thismanual tries teanswer questionabout

the Blueenvironment. These questioase assumed to be ahe form

"How do | dothis-or-that?" You can replace the this-or-thatpart with

any of the section headings, and hopefully construct a quekaorsboth

close to what you wanted to ask and answered in this manuaou@fe,

you canalso just browse through this manuakybe afteyou haveused

the environment for a while, and possibly find out one thing or andtbaer
you did notknow about the Blueenvironment. There ardots of tips and
tricks that arenot essentia(you get along without them) buwhich are

handy,neatand canspeed up your work with BlueMany of these are
described in this document.

The sections in thismanual contain manyross references. Cross
references are shown in a distinct type style, as in the following example:

To edit the source of a class, you must {@seN A CLASS (2.6).
Depending on whether the class was compiled or not, you will see...

Here anaction is mentioned"open a class"}hat is itself explained in
another sectioli2.6). The type style indicates th@oss reference, which
can be looked up iturn, should you beincertain abouhow to perform
this task..

Related Documents

This document describes onflge Blue Programming Environment. The
Blue Language is described in "Blue — Language Specification":

M. Kdlling and J. Rosenber@lue - Language Specification, Version
1.0, School of ComputeSBcience andoftware Engineering, Monash
University, Technical Report TR97-13, November 1997.

Design decisions and related issues are discussed in various papers:

M. Kélling, B. Koch and J. RosenberBequirements for Birst Year
Object-Oriented Teaching Language ACM SIGCSE Bulletin ACM,
Nashville, 173-177, March 1995.

M. Kolling and J. Rosenber@lue - ALanguagefor Teaching Object-
Oriented Programming in Proceedings of 27ti5IGCSE Technical

Symposium on ComputeBcience Education, ACM, Philadelphia,
Pennsylvania, 190-194, March 1996.

M. Kolling and J. Rosenberg, An Object-Oriented Program
Development Environment fahe First ProgrammingCourse in
Proceedings of 27tl5IGCSE Technical Symposium on Computer
ScienceEducation, ACM, Philadelphia, Pennsylvan&8-87, March
1996.
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J. Rosenberg and MKdlling, Testing Object-Oriented Programs:
Making it Simple in Proceedings of 28thSIGCSE Technical
Symposium on Computé&cienceEducation, ACM, Sarose, Calif.,
77-81, February 1997.

Basics

The Class Icons

Classesare displayed in thenain window in the form of icons. These
icons appear in gew variations. Here is lgst of possibleappearance of
those icons.

I MyClass I

Blue. Anormalclass, compiledreadyfor object
creation.

Striped. A stripedcon indicates that thelass is
uncompiled.

Light Blue. The light colour marks abstract
classes. This class is compiled, but no objects can
be created, because the class is abstract.

Green. This colour indicates enumeration classes.

Striped green. An uncompiled enumeration class.

Red. This colour marks libraryclasses. (This

class was imported from a class library.)

Light red. An abstract library class.
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Orange. A library enumeration class.

In addition tothis, classegan appear greyed and have an additional lock
mark if the project is a group project:

Selecting A Class

Grey. The class is not locked otaken by the
current user. It cannot be edited or executed.

Blue with edit mark. This class has bdaken by
the current user. It may be edited and executed.

Blue with lockmark. This class haseen locked
by the currenuser. Itmay beexecuted, but not
edited. It may be locked by other users as well.

Grey with edit mark. This class has been taken by
anotheruser. Itcannot be taken or locked by the
current user.

Grey with lock mark. This class hbsen locked
by anothemuser. Itmay be locked by the current
user as well, and then used for execution.

To select a class, click on it. (If your mouse hase than one button use
the leftbutton to select @lass.) Aselectedclass is showrwith a black

border:

Selected class.
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1. Projects

1.1 Create A New Project
menu:Project — New... shortcut.—
To create anew project, you firshave to starBlue. If Blue is started
already, and yowlready have a projecpen, youmust first closethat
project. Blue can only have one project open at any one time.
SelectNew... from the menu. Aile selection dialog willopen. Use THE
FiLE SELECTION DiaLoG (8.6) to enter a namand locationfor the
project.
A project namealways ends inbp. If you type a name thatoes not end
with this suffix, Blue will automatically append it to the name you type.
Click Ok, and the new project is created and opened.

1.2 Open A Project
menu:Project — Open... shortcut:Alt-o
There ardwo ways to open aroject: fromthe command line of a shell
(before Blue is started) type

blue <project-name>

to start Blue and automatically open the project <project-name>.
If Blue is alreadyrunning, usethe Open... command fronthe menu. If
another project is opesiready, youneed to close that projefitst. A file
selection dialog wilbpen. Use THE FiLE SeELECTION DiALOG (8.6) to
select a project to open. Click Ok, and the project is opened.

1.3 Find Out What A Project Does

menu:Tools — Show shortcut: Alt-e toolbar button:Show

A project is described in the proje¢scription. The project description is
shown as a note icon close to the top left corner of the main screen:

To read the projedescription,select the note by clicking aty andselect
the Show command fronthe menu or théoolbar. A doubleclick on the
note icon is a shortcut to the same function.
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1.4

1.5

1.6

1.7

1.8

Copy A Project

To copy a project, you fir€DPEN A PrROJECT (1.2). This isthe original
you want tocopy. Thenyou selectSave As... from the project menu to
savethe projectunder a differenhame. The Save As... will open afile
selectiondialog. Use THE FILE SELECTION DiALoG (8.6) to enter a
new name and location for the project.

If the original project is read-onlfor you, all classes will appear greyed
out. This meanghat you cannot modify or execute the originatoject.

This is not a problem — as soon as you gsheeprojectunder a new name,

the classes will appear normal and you will have modify and execute rights.

Delete A Project

menu:Project — Remove A Project On Disk...

To remove a project odisk, chooseghe Remove A Project On Disk...
command fromthe projectmenu. Use THE FILE SELECTION DIALOG
(8.6)to select a project and click Ok. The project will be deleted.

Warning: Once a project is removed from disk, it cannot be recovered!

Compile A Project

menu:Tools — Compile shortcut:Alt-c toolbar button:Compile

To compile aproject, select Compile from the menu ortoolbar. This
function will make ananalysis ofthe currentproject,checkwhich classes
need recompilation, chedependencies, and theompile all classesthat

need compilation in the appropriate order.

This function will always try to compile all uncompiled classes. It aborts as
soon as in error igletected inone of them. Tocompile one or more
specific classes withoutompiling themall, see CompiLE A CLASS
(2.4).

Document A Project

To document a projegbroperly, you should akeast do the following:
WRITE A PRrROJECT DEscrIPTION (3.10), comment allclasses and
comment all routines.

Classcomments and routine comments @&@h entered inthe class's
source codeOPEN A CLASS (2.6) to enterthese comments. S¢H for
a more detailed description of class comments.

In addition to this, you can al8@RriITE A PROJECT COMMENT (3.11).

Execute A Project

To execute groject, you firsthave to find out which routingou want to
execute. Some projects havehiararchical structurevith one top-level
class. The top-levelclasscan have one or more stadutines. Some
projects have a more open structure in whyol call various functions
from different classes to perforthe various taskghe projectoffers. If
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you do not know which class or which routipeu should uséave a look
at the project descriptionote. It should belescribed there.The project
description note is further explained FainD Out WHAT A PROJECT
DoEes (1.3). As a rule-of-thumbtop-level classesare usually placed in
the project window near the top-left corner.

Onceyou know what you want to execute, ybave to CREATE AN
OBJECT (5.1) first. You cannot execute codedthout creating ambject.
Once you have created that object, youCan. A RouTINE (5.2).

Print The Project Window

menu:Project — Print... shortcut:Alt-p

To print a projectselectPrint... from the projectmenu. Adialog appears
that looks like this:

Print Class Printer: ’517 ’T

— Chtions: — =and To:
. Ca |
Paper format: A (@ Printer nee
i selection only _File (PostScript) Help
B 508 hender _File (HTHAL)
| Bave traew

Insert the name of the printer in thext field. You can print directly to the
printer, create aPostScriptfile for later printing or viewing orcreate an
HTML page with the project overview on it.

The “Print selection only” option is always disabled for printing project
window (it appliesonly to the printing oftext). “Add headers” adds a
header to each page, “Save trees” prints in reduced format to save paper.
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Classes

2.1

2.2

Create A New Class
menu:Edit — New Class... shortcut:Alt-n toolbar  button: New
Class...

To create anew class in a projectelect theNew Class... menuitem or
toolbar button. This is only possible while you have a project open.

A dialog will appear to let you enter a name for the new class:
—1l

Mame of new class:

My Class

4 general class wenumeration class

Ok | Cancell Help |

You have to enter aame, and choose one thie options "enumeration
class" or "general class".

The name must be a valid Blue identifier. simort, itmust be a wordhat
consists only of letters, digits amoe underscord ). No spaces asther
characters are allowed. The first character may not be a digit.

The "enumeratiortlass” or "general class" options ordgtermine what
kind of skeleton is used fahe initial source ofthe class. It isnot afinal
choice: you could changgur mind later, andeplace the completsource
codeof, say, ageneralclass with coddor an enumerationclass. The
environmentwould recognisdhat theclass is now amnumeration class
andtreat itaccordingly. Of course, thiworks the otherway around as
well.

Remove A Class

menu:Edit — Remove Class shortcut.—

To remove alass,select it and theshooseRemove Class from the Edit
menu. You will be asked to confirmsince removing a class is not
reversible. Once aclass hasveenremoved, it isdeleted in the filesystem
and cannot be restored (unless it is a library class).
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2.3

2.4

2.5

2.6

Rename A Class

To rename &lass, firstOPEN A CLASS (2.6), then replace the name of
the class in the class header (the first line ofstngrce) withthe new name
you want it to have. As soon as you save or clbeelass,the new name
will also be shown in the class icon in the main window.

Compile A Class

main window:
menu:Tools — Compile Selected  shortcut: Shift-Alt-c

editor:
menu:Tools — Compile shortcut:Alt-c toolbar button:Compile

There are two ways to compile a particular class: fitmenmainwindow or
from the editor.

In the main window, select the class and then s€laapile Selected from
the menu.

If the class is openselectCompile from the Tools menu or the toolbar in
the editor.

Both of these functions dthe same thing: they wilfirst analyse the
dependencies of the selectddss andtheck whether alassthat this one
depends on is uncompiled. Class$eat this one depends oare classes
used andhe parentclass (ifany). Those classemre compiledfirst, if

necessary, and then the selected class is compiled. Thus, it is not necessary

to explicitly compileused classes first. If an error is foundwtl be

highlighted and an error message is displayed (the class will be opened if it

is not open already). If no error isund, the class will be marked as
compiled in both the editor and the main window.

It is not necessary to save classes before compilation. They will be

implicitly saved beforeompilation takegplace if theywere changed since
the last save.

Edit A Class

To edit the source of @ass, you firshave toOPEN A CLASS (2.6). If
the class is interface viewyou have to switch to thmplementatiorview
(seeVIEw THE IMPLEMENTATION OF A CLASS (2.8)).

Then theclass is ready to be edited. Ifstill cannot be edited (the editor
shows d'read-only" mark)thenyou do nothave enough access rights to
edit theclass. Itmight be a libraryclass, orthe project might belong to

someone else who has not given you permission to change it.

Open A Class

menu:Tools — Show shortcut: Alt-e toolbar button:Show

"Open aclass” isthe expression weeommonlyuse to shorterthe more
precise "Open an editor to show the source of a clagsti. open a class if
you
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2.7

2.8

- want to see the interface of the class
- want to see the implementation
- want to edit the class (change the interface or implementation)

You can open a class by selecting it and then selestiog Class from

the Edit menu or toolbar. A shortcut for opening a class is a double click on

the class icon.

Depending on which view you used when you last lookeHeatlass, you
might see it inimplementationview or interfaceview. If you have not
opened the class in this session, it will initially appear in interfase if it
is compiled, and in implementation view if it is uncompiled.

The leftmost button in the editor toolbar indicatdsch view is currently

shown:
I Interface

Interface is pushed in: The interface view is shown.

Interface |

Interface is out: The implementation view is shown.

View The Interface Of A Class

editor:
menu:Tools — Show Interface  shortcut:Alt-i  toolbar button:Interface

To see the interface ofdass, yolhave toOPEN A CLAss (2.6). If the
class display is in implementation mode, selectritegface toggle from the
Tools menu or the toolbar.

Showing the interface is only possible if the class has been compiled.

View The Implementation Of A Class

editor:
menu:Tools — Show Interface  shortcut:Alt-i  toolbar button:Interface
To see the implementation ofckass, youhave toOPEN A CLASS (2.6).

If the class display is in interfacrode, select thenterface toggle from the
Tools menu or the toolbar.
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Project Editing

3.1

3.2

3.3

3.4

3.5

Create and Remove Classes

To find out how tocreate or remove @ass fromthe project, Se€CREATE
A New Ciass (2.1) andRemove A CiLAss (2.2) in the "Classes"
section of this manual.

Layout A Project

You can change the layout of the project (ib@ns inthe mainwindow)
without changing its functionality. Yoshould attempt to create a layout
that reflects as closely as possible the logical application structure.

To change the layout, you cMove A CLAss IcoN (3.3) on thescreen.

Move all the icons until the layout appears the way you want it. You cannot

move arrows yourself. All arrows are computed and drawn automatically.
You can alsqResize A CLASS IcoN (3.4).

Move A Class Icon

To move an icon on thecreen, you drag it witthe (left) mouse button.
Dragging meansyou click in the iconand keep holding themouse button
down while you move themouse around.Release thenouse button to
drop the icon.

Resize A Class Icon
To resize a clasgon, youclick in thelower right corner ofthe icon and

drag the corner. This corner is separated ftioerest ofthe icon to mark
the area in the icon used for resizing.

resize handle

Move An Arrow
You cannot move an arrow explicitly. If you do tike the layout ofyour

arrows, all you can do is tmoveyour classes aroundAll arrowswill be
redrawn automatically.

10
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3.6

3.7

3.8

3.9

Add A "Uses" Arrow

menu:Edit — Add Uses Arrow  shortcut: Alt-u toolbar button:—lI

To add a'uses"” arrow select theAdd Uses Arrow item from the menu or
toolbar and then drathe arrow fromthe clientclass tothe serverclass.
(That is:click and holdthe mouse button irthe clientclass, move the
mouse pointer tthe server class whilstill holding the buttordown, and
release the button in the server class.)

Alternatively, you can add the used class toubesclause in thesource of
the client class. The projeaverview will be updated asoon aghe class
is saved or closed.

Remove A "Uses" Arrow

menu:Edit — Remove Uses Arrow shortcut: Ctrl-Alt-u

To remove a "uses" arrow, sel@®dmove Uses Arrow from the menu and
then dragthe arrow fromthe clientclass tothe server class. This will
remove the existing arrow.

Alternatively, you can remove theised class fronthe usesclause in the
source of the client class. The project overview will be updatsd@s as
the class is saved or closed.

Add An "Inherits" Arrow

menu:Edit — Add Inherit Arrow  shortcut:Alt-i  toolbar button:;lI

To add an "inherits" arrow, select thed Inherit Arrow item fromthe menu
or toolbar and then dratipe arrow fromthe subclass tahe superclass.
(That is: click and holdhe mouse button inthe subclassmove themouse

pointer to the superclass while still holding the button down, and release the

button in the superclass.)

Alternatively, you can insert the superclass to the class heattersaurce
of the subclass. The project overview will be updatedoas aghe class
is saved or closed.

Remove An "Inherits" Arrow

menu:Edit — Remove Inherit Arrow  shortcut: Ctrl-Alt-i

To remove an "inherits" arrow, selémove Inherit Arrow from the menu
and then click into theubclass wherthe arrow originates. This removes
the arrow.

Alternatively, you can remove thsuperclass fronthe class header in the

source of the subclass. The project overview will be updated as soon as the

class is saved or closed.

11
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3.10 Write A Project Description

The project description is entered in theject descriptionnote The
project description note is shown on the main screen as an icon:

You can double-click the note tpen it,and then write the description of

the project into it. It should at least contain a statement descriliagthe
project does, who wrote it, what it iistendedfor, andhow a user starts it
(what classes/routines to use to invalegtain functionality). The project
description noteprovides, by default, atructure to enter some of these
details. Itis a good idea to use this structure, since it makes it easier to find
information.

3.11 Write A Project Comment

A project comment is ahortpiece of text thahppears directly in thmain
window, together withthe projectoverview (the class icons aradrows).
Project comments are usually used to add brief notes to a clgssupr of
classes to make the application structure more explicit.

To enter a project commersglect the toolbar buttolabelled Abc or the
menu itemAdd Comment... from theEdit menu.

_ dbe |

comment button
NOTE: Not Yet Implemented

12
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Editing Source Code

4.1

4.2

4.3

4.4

View The Source Code Of A Class

How to view the source of a class is describeddren A CLAss (2.6)
and VIEw THE IMPLEMENTATION OF A CLAss (2.8) in the section
about classes.

Enter Text

Once you see the source of a classherscreen, yolwcanjust type toenter
text. If this does notvork, have a look athe bottom right corner ofour

editor window. If the class is marked as "read-omhghyou cannot enter
any text or change any of the existing text.

The reason a class is read-only could be:

- you are looking at the interface (instead of the implementation)
- the class is a library class
- you do not have enough access rights in this project to change classes
- this class is locked (by you or another user)
- the class is in a group project and you have not taken the class for
editing
After entering text, you can compile or close the clasSave function
exists, but rarely needs to be called explicitly. Compiling or closing a class
automatically saves the class.

Enter A New Routine

To enter anew routinetype the routine name in the editor at the location
where the routine should appear, and then §petrol-R Control-R calls

the Red functiorblue-new-routine This function will insertthe rest of a
routine skeleton and place flags into the skeleton at places texéhas to

be inserted. The functionnext-flag (Ctrl-Tab) can beused tomove the
cursor to the next flag to fill in the gaps.

Find Errors In The Source

To check thesource of a class for error, yqust CompiLE A CLASS
(2.4). Compilation will highlight thdirst error inthe source and display
the error message in the information area in the editor window.

Compilation onlyshowsone error at a time. To see otherors, fix the
first one and compile again.

13
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4.5

Find Out What The Editor Can Do

editor:

menu:Preferences — Key Bindings
menu:Help — Manual

Getting to know your editor is a very valuable thinghat can greatly
increase your work efficiency (and it's a lot more fun too!). Redéd(tlter

in the Bluesystem) has twanechanisms to find out what functions are
supported and whatach functiondoes. The keybindingsdialog (select
Key Bindings from the Preferences menu) offers a full list of editor
functions. It also shows larief explanation and the key combinatidhat
call the function.

The following is an example of a key bindings dialog:

Current Group

Categories: Edit Functions = Close

Defaults

L-

new-line
open-line
delete—char

hackward-delete-char ﬂ
backward-delete-untah Key Bindings:

tab—to—tab—stop Ctrl-BackSpace

nalk-tab Ctrl-Left
indent

new-line—and-indent
cut—word

cut-to-end-of-word Add Key
cut-—line Fi

Drmlate Koy

Delete the character to the left of the cursor.

/
/ /

Informnation Area / Key Bindings List /

The functions are organised in groups. Choose a function group first to see

a list of functions inthat group. The information area theshows a
description of the function and the kdéyndings list shows what key
combinations call the function.

The second source of information tise RedOnline Manual. To open it,
selectManual from the Help menu. Doing so will start aveb browser
displaying an HTML manual that includes a tutorial and a reference section.
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4.6

4.7

4.8

Find Out What A Function Key Does

If you quickly want to check what function any key combinatimrokes in

Red, type Alt-D and the key in question. If, for instance, you wonder what
the function key F5 mighdo, type [Alt-D] [F5]. Alt-D calls the function
describe-key. This function reads the nkaypress and displayke name

of the function that is called by this key in the information area.

Change Key Bindings

editor:
menu:Options — Key Bindings shortcut:Alt-k

To change key bindings iRed, selectkey Bindings from the Preferences
menu. Thiswill open the keybindings dialogthat isshown inthe FIND
Out WHAT THE EbpITOR CAN DO (4.5) section. Here, yogan add,
remove or change the keys and key combinations that call a function.

Find Out More

editor:
menu:Help — Manual

To find out more abouRed, have a look athe RedUser Manual. It is
available online at

http://www.csse.monash.edu.au/~mik/red-manual

It canalso be opened from within Red by selectitanual from the Help
menu.
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Execution

Create An Object

menu:Tools — Create Object... shortcut:Alt-k toolbar button:Create...

To create an object of @dass,select theclass and theselectCreate from
the Tools menu othetoolbar. If your mouse hasore than ondoutton,
then clicking a class with the right mouse button is a shortcaréate.
An object creation dialog will appear. This dialog may look like this:
I

creation

== Creafe a perser object

Mame of instance: I my_parser

OK | Cancell Help |

In the name field, you have to enter a name for the object to be created. The
name has to be a valid Blue identifier.

If the creation routindas parametershe dialog willalso include fields to
enter theparameters. These fieldse neededor the call of the creation
routine and arédentical to thdfields in a normal routineall dialog. See
CaLL A RouTiNE (5.2) for detalils.

Objects can only be created from compiled general classes.

Once the object is created, it will appear on the object bench (the area close
to the bottom of the main window) as a red ellip3ée object icorshows
its name and class. For example:

_bedroom |

room

16
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5.2

Call A Routine

To call any routine, you must fir€@lREATE AN OBJECT (5.1). Once you
have the object on the objdmnch,clicking it with the rightmouse button
will show a pop-up menu which lists all interface routines of the object:

- 4|

room

getDescription -> {...)
addThing (...)
remove Thing

display
aspect
remave

Select the routine you wish to call.

If the routine has parameters, yowill have to ENTER PARAMETERS
(5.3).

After clicking OK, the routine willexecute, and function results (if any)
will be displayed in a separate function result dialog:

getCommand —= {emd : 5tring)
== get the next command from the ferminal

my_parser.getCommand —=

emd: String = "help” ot
B

myanect

o] o)
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5.3

5.4

Enter Parameters

If you CaLL A RouTtiNE (5.2) (including a creation routingvhich is
implicitly called when youCReEATE AN OBJecT (5.1)) andthat routine
has parametershen a parameter dialog will appear l& you enter
parameters.

setDimensions (width : Integer. height : Integer)

== flefine width and height of the rectangie

Enter parameter(s):

Rectangle_1.setDimensions [Iddﬂ 1000 )

| 1
120,400
100, 220
0,0

Enter the parameters in the field between gheenthesis oclick into the
history list to re-use a previously typpdrametetist. All parameters are
written in exactly the sameay they would bewritten as part of a routine
call statement in theource code of alass. Strings, foexample, have to
be written with quotes.

Execute An Object That Was Returned By A Routine
If a routinecall returns arpbject thatyou want toexamine orse further,

you can select that object in thHenction result dialog and then select the
Get button.
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lookAt (x : Integer, ¥ : Integer) -» {creature : Creature)
== Refurn whatever is af position (x,y) (may be nif)

earth.lookht (2,1) —»
reature: Creature = <object references =
e

Inspect
Ok | Help|

SelectingGet will place that objecbnto the object benchvhere you can
examine or call it like any of your existing objects.

Use An Object From The Object Bench As A Parameter

You canuse anobject that lies on the object bench as a parameter to a
routine call. To do this is simpl&Vhile you ENTER PARAMETERS (5.3)

for the routine, simplyclick on the objecyou want to passé. This will

insert theobject'sname into the parametist. (You could alsomanually

type the object's name.)

Stop The Execution Of A Blue Program

To interrupt a running Bluprogram, youcan simply typeescape(a key
often labelled ESC) in the main window.

Alternatively, you canOPEN THE MACHINE ConTROLS WiNDOW (6.7)
and click on the stop button.
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Debugging

6.1

Inspect An Object

The most essential part of debugging is object inspection. Object inspection
allows you to look inside an object and see the current values of its instance
variables.

You can inspect an object by selecting thegpect item from the pop-up
object menu or by double clicking the object.

To see the pop-up menclick the object icon on the objesench with the
right mouse button. A menu will pop up that looks similar to this:

'|nhargehlames {..)

changeAge {...)
Collecting ¢ getNames —» {...)
getAge —= {...)
inspect

Feroe

Underthe routine calls there atevo specialitems. The second from the
bottom isInspect. Selectthis to openthe object. A dialog will be
displayed that shows all instance variables, their types and values.
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6.2

object of class Person

instance variables:

first_name: String = "John"

last_name: String = "Smith"

age: Integer =74 Gt
address: Address = <object references
employer: Person = <undefined: W

ok el

If the value of a variable is itself a complekject, it is onlyshown as
<object reference>. If you are interested in the details sfich an object,
you can inspect that object iirn by selecting it and then clicking the
inspect button.

In this way a wholalatastructure may bexamined. If your structure is,
for instance, a linked list, you can inspect the objects referred ticelmext
field until this field isnil.

Set A Breakpoint

menu:Debug — Set Breakpoint  shortcut:Ctrl-b

There are two ways to set a breakpoint: You can se&d@reakpoint from
theDebug menu. This will set a breakpoint the current line (the line the
cursor is in).

Or you can click in the tag bar (the area left of sbarce lines where break
points are displayed). Clicking in that area willset a breakpoint at the
selected position.

creatures, ir
loop
creature
exit an
if not ¢
m CTed
if «
FiL
el =e
FiL
el=e

A breakpoint can only be set if the class is compiled. Famgpiledclass,
the tag bar appears white and accepts attempts to setpgwied& For a
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6.3

6.4

classthat has notbeen compiled the tag bar gsey and does natllow
breakpoints to be set.

Remove A Breakpoint

menu:Debug — Clear Breakpoint shortcut: Shift-Ctrl-b

There are twavays toclear a breakpoint: You can sel&iear Breakpoint
from theDebug menu. This will clear the breakpoint in the current line (the
line thecursor is in). Ifthere is no breakpoint in the currdite, this
function has no effect.

Or youcan click directlyonto the breakpoint displayed in the tag bar (the
area left of thesource lines where break poirdase displayed). Thiswill
remove the breakpoint.

Step Through My Code

To single step through yowode, you must firsGET A BREAKPOINT

(6.2). Once execution reaches thereakpoint,the machine will be
interrupted,the source code currentlgxecuted will beshown and the
execution controls window will be opened automatically. For example:

A

D | Lp|| i K

Step Step Into Continue Terrninate

You can therusethe Step or Step Into button to step through yoaode.
The current position in the code will be indicated by an arrow in thbaag
The arrow points tothe instructionthat will be executed next that
instruction has not yet been executed.
pmpmy =)
creature (= creatures,getMext
gxit on creature = nil
if not creature,act then —-=
ﬂﬂ creatures, removelurrent
if creature iz Fish then
num_fizsh = num_fish - 1
elzeif creature is= Shark then
num_sharks 1= num_sharks - 1
el=e
azzert {(fal=ze)
end if
gnd if
end loop
end timeTick

¥

The Step andStep Into buttons differ only if the next statement is a routine
call: Step will execute thewhole routine andstop again at the next
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6.5

instruction after theoutine. Step Into will go into the routine andtop at
the first instruction within the routine.

Continue may beused tocontinue execution normally (until execution
finishes orthe next breakpoint iseached). Terminate may beused to
terminate the execution.

Inspect Variable Values In My Program

If you want toinspect the value of instance variables between interactive
routine calls, sebenspecT AN OBJECT (6.1).

If you want to sedhe value of local variables or instance variables at a
particular moment of thexecution,SET A BREAKPOINT (6.2) at the

place in the codevhere you want tinspect thevariable. Once execution
reaches the breakpoint and the executiontrols are shown, you can
expand the executiocontrols window withthe expand button at the top
right corner.

A&

*l “l ﬁ:? x expand button

Step Step Into Cortinue Terminate

The window will be expanded to a full debugg&rindow that displays
current values of interface and local variables.

Call Sequence instance varables

L-|

[World]time Tick columns: Integer = 78
[Word]startLife rows: Integer = 20

[God]create Time empty_space: String =" "

nl: 3tring = "in"

word: Array <frray <Creature==> = <0
creatures: Biseq <Creature= = <ohjec
num_sharks: Integer = 10

num_fish: Integer = 153
_fish_prop_time: Integer = 4 _
_shark_prop_time: Integer =12

I~ I -

local variables

I .= TS
1

creaiure: Creatiire = <objeci re
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6.6

6.7

You can inspect any object listed in the variable list by double clicking it,
just as for interactive objects on the objeench, aslescribed inNSPECT
AN OBJECT (6.1).

Find Out About The Call Sequence At A Breakpoint

Onceyou have SET A BREAKPOINT (6.2), and themachine execution
stops, you can find out about the sequence of roatlie thatbrought you
to this particulapiece ofcode. To do thisexpand themachinecontrols
window (as described ilnsPECT VARIABLE VALUES IN MY PROGRAM
(6.5)). The left half of thewindow showsthe routinecall sequence
(currently open routine calls). It presents a kind of stack display:

Call Sequence

[World]time Tick
[World]startLife
[God]createTime

The routine at the bottom of the list is the @&t was interactively called,
with the callsequence progressingpwards inthe listtowardsthe current
routine at the top.

Local and instance variables intermediateroutinescan be inspected by
selecting the routine in this call sequence list.

Open The Machine Controls Window

menu:View — Show Machine Controls shortcut: Alt-x

The machine controls window opens automatically whemtaehinehits a
breakpoint or is interrupted by the user (e.g. by pressing ESC).

If you want to open oclose the machineontrols window manually, you
can dothis by selectinghe Show Machine Controls toggle in the view
menu.
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Library Classes

7.1

Find Out What Library Classes Exist

menu:Tools — Library Browser  shortcut:Alt-b

To find out about available libramglasses, yowanbrowse dibrary online
from within the Blueenvironment. To browse a library, you open the
library browser (itenLibrary Browser in the Tools menu). The following
picture shows the browser main window.
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¥

—E
/. \
i) bl N
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writs L.,.1
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o r- rasdChar =3 4,,,3
SITIIEEIIIIIIIIITISIIIIIIIIIiIIsiiszssassrizzezazsszszzszzesas Ll laedrne -n 1
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== s prEuk” oand ToawtEuk” ofF th claps, Thay indbisally ra

I

Inferraticr S mefacfes il - 15 Fontirees of sajafed c s

The browsercan beused to viewdifferent libraries. Initially it will show
the Blue Standard Library, buother libraries may be built andsed by
individual users or groups of users.See BuiD My Own CLASS
LiBrRARY (7.6) for details about additional libraries.

Each library is divided intsectionswhich are listed on thieft of the main
window. Each section containdasseshat are related — eithgrerform
related functionality or are usually used together. Gdléectionssection in
the standard library, for instance, contaiddferent sorts of classes to
manage collections of objects — lists, stacks, sets, etc.

To browse thougtthe library, first select one of thesections from the
sectionlist. Theclasses inthat section will beshown inthe class area
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7.2

7.3

7.4

7.5

Then a classnay be selected t&ee THE DETAILS OF A LIBRARY
CLass (7.2).

See The Details Of A Library Class

browser:
menu:Class — Show Class Interface shortcut: Alt-e

Details of aclassmay be obtained itwo levels: selecting alass displays
details in theclass detailsand routine list areas (see pictur@above).
Alternatively, a double click on theass iconopensthe class and displays
the full class interface.Usersmay or may not be permitted teew the
implementation of a librarglass — theyare, howevernever permitted to
change the source of a library class.

Use A Library Class In My Project

browser:
menu:Class — Use Class In Project shortcut: Alt-u

To use a library class in a projestlect theclass inthe browserwindow.
Then choos#se Class In Project from theClass menu. The class will be
inserted into the curremiroject. Shouldhe class depend on other classes
(a superclass or used classes) those other classes do not hadedlared

as used in the project, unless they are explicitly called by user code.

Take A Copy From A Library Class

browser:

menu:Class — Copy Class To Project shortcut:Alt-???

To copy a library class to a project, select the class itrhvserwindow.
Then choos€opy Class To Project from theClass menu. A copy of the

class will be inserted intdhe project. The copy is from then on
independent from the original and may be altered and recompiled.

Not all library classepermit read accedsr the source. Classesan only
be copied if read access is granted for the source of the class.

Search The Class Library

browser:
menu:Class — Find... shortcut: Alt-f

If you have some sort of adeawhat youare lookingfor, but you do not
know where to find it, you can search the whole class library. Cliase
from theClass menu.
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7.6

7.7

found classes: Search for:
|5tack
—search in:——
Find
M class name
_ |autheor Help
_ |date
Close
_ |description
St _|interface

You can type in a search string and specify whieesstring should appear.
Options are:

in the class name

in the author string

in the class comment
in a routine name

in a routine comment

You canchoose more than oraption. After clicking OK, all classeghat
contain the searcktring in one or more dhe indicated areas are listed in
thefound classes list Selecting a clagsamefrom this list will display its
group and select the class in the main window.

Build My Own Class Library

NOTE: Not Yet Implemented

Insert Classes Into The Library

NOTE: Not Yet Implemented
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8. Miscellaneous

8.1 Use A Project That Is Locked After A Crash
menu:Project — Recover After Crash shortcut:—
When a user opens a project, that project is automatically locked (if it is not
a group project). In a group project, classes locked separately and
explicitly.  Both of these mechanismare necessary to avoiddata
corruption.
When thesystem isterminated unexpectedlfpy an outside signal or a
system crash) it is possibtbat locks have not beememoved. This
prevents further use of the project.
To dealwith this situation,OPEN THE ProJECT (1.2) and thenselect
Recover After Crash from theProject menu. This will removall the locks
that currently exist. In a group project, all classes will be free. single-
user project, you will have a lock on the project.
Be careful to use this functiamly if you are sure that you are the only user
currently in the project. If other usershave the projecopen atthe same
time, youwill remove theirlocks and classesiay become corrupted or
changes may be lost.

8.2 View Interfaces Of Standard Classes
menu:Help — Standard Class Interfaces shortcut:—
TheStandard Class Interfaces item in theHelp menu is itself a menthat
contains entriefor all predefined classg$nteger, Boolean, Real, String,
Enumeration, Array and TextTerminal). Bhoosing one of theséems,
you can openthe interface of atandardclass. This can provideuseful
information about routines and their signatures.

8.3 Get An Estimate Of The Efficiency Of My Algorithm

menu:Options — Preferences shortcut:—

Blue offers a simple mechanism to estimate relative efficiency of
algorithms. "Relative" efficiency means thatou cannot obtain absolute
results, such as "thialgorithms takesl2.4 seconds t@xecute on my
machine”. Absolute results are, in general, uninteresting anyway.

But you can obtain results such as "thigorithm takes 4 times as long as
this other algorithmfor the same dataset”, or "this algorithm is
exponentiall”.

The way this is done irBlue is by counting the number ahachine
instructions executed. This is only a very rough measimee not all
machine instructions execute in the same time, batircount they appear
as equal. Nonetheless, itis a good enough measure ntbsttiofie, since
algorithms that are typically compared often use similar instructions.
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8.4

8.5

8.6

To use the machine instructiorcounter, select Preferences from the
Options menu. Inthe preferences dialogou will see an optiorabelled
Show Machine Instruction Counter. Switch this option on and close the
preferences dialog.

After doing this, you will see the counter near the bottom right corner of the
main window.

Instruction count: 44166 Hesetl

The counter is updated every time the mackiops(after everyinteractive
routine execution). It continues awcumulateover several routingalls,
but can be reset at any tine with Reset button. Byresetting the counter
to zero before the start of an algorithime number ofachineinstructions
needed for the execution of the algorithm can be determined.

This can be repeated and compared to the results for other algorithms or the
same algorithm with different data sets.

Show/Hide The Terminal Window

menu:View — Text Terminal shortcut:—

To show orhide the Text Terminal toggle ttf&how Text Terminal item in
the View menu. The text terminal is automaticallyopped up (shown if it
was hidden or de-iconified if itvasiconified) if output is written to it or
input is expected.

Clear The Screen Of The Text Terminal

menu:Testing- Clear Terminal shortcut:—
To clear the text terminal, seletiear Terminal from theTesting menu.

The terminal can also be cleared by a Blue application. See the interface of
the TextTerminatlass (se&/IEw |INTERFACES OF STANDARD CLASSES
(8.2)) to get the details about the routine interface.

Use the File Selection Dialog
This dialog looks and behaves slightly differently on diffegrgtems — in

Windows it looksdifferent than on a Macintosh, which again different
from Unix. On Blue systems for Unix it looks like:
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8.7

Directory

‘usristafifjohnr/blue_bookd

Filter Projects

*bp demo.bp
- examplel.bp
Directories

demo.bp
examplel.bp

Open project:

OK | Filterl Cancell Help |

Usethe directory list or the directory field to select a directatyere you
want tocreate thenew Blue project. Type a namdor the project in the
project name field.

For details about how to use thle selectiondialog, seehe description of
your operating system (the Motif description for Unix systems).

Start Another Program (Mail Reader, Web Browser, etc.)

menu:Programs — <...> shortcut:—

The Programsmenu contains entries programsunrelated tdBlue. You
can start those programs by selecting them from the menu.

The menu entries can be modified by the system administrator.
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