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What is Squeak?

* An “Open Source” Smalltalk

« A pure Object-Oriented language for
research, experimentation, prototyping,
building applications

« Support for e-mail, web, sound, video, 3-D
modeling, scripting, presentations...

« An active community of people who are
getting excited about programming again!

A “place” to experiment with objects
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What you won’t do this afternoon...

» Listen to a 3-hour lecture telling you
everything about Squeak

Why?
* | don’t know everything about Squeak!

« Eveniif I did, | couldn’t tell you everything in
3 weeks, let alone 3-hours!!

« What you learn would be out of date in a
month anyway!!!
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What we will do:

Learn how to learn about Squeak

* Focus on showing you how to find out more
 Explore objects

 Explore source code

* Try things out — learn by doing

« Know to use the Swiki and the mailing list
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Outline

14:30 —Introduction
15:00 —Basic Smalltalk (Worksheet 1)

— Worksheet on Squeak syntax, creating and browsing
classes, instances and methods

— Using the paragraph editor and command keys
— Using Workspaces
— Filling-in code
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15:30 —How to learn more (demo)

— Finding classes, exploring objects

— Finding methods, senders, implementors

— Fixing a bug

— “Showing off” your code: The Dandelion system

15:50 —Morphic User Interface (worksheet 2)

— 16:00—16:30 Refreshment break
— Drawing on the Screen

— Morphic Events

— Animation and updating
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16:50 — More on Morphic

— What’s so neat about Morphic anyway?
— Any object is a window
— Relative addressing
17:00 —Morphic Programming Project
(hands on)

— Build your own Morphic project
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17:30 —Distribution and MultiMedia (Demo
and lecture)

— Sound

— MPEG

— s2s: Remote Message Send
— PWS: Pluggable Web Server
— The SuperSwiki

18:00 — The End
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The Squeak Environment

A “place” to experiment with objects

 Forget applications, files, compilers, data...
* Focus on objects
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The Squeak World
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Smalltalk Syntax

* No syntax for classes, packages, efc.

— Class creation and method categorization are done
imperatively using the development tools

* The method syntax is simple, but different

>= aString

"Answer whether the receiver sorts after or equal to aString.
The collation order is simple ascii (with case differences)."

A (self compare: self with: aString collated: AsciiOrder) >= 2

7
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Smalltalk — The Language

Literal Objects

27 The unique object 27

18.5 The floating point number 18.5

1.85e1 same as above

'a string' a string

#request the symbol request. It is unique; two symbols
with the same name denote the same object

$r the single character r

(3, 2.7, 'astring’) | an array literal. This is a heterogeneous array
containing an integer, a float, and a string

7
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Sending Messages

Unary Message (no arguments)

\ptintsting

receiver
(target of message) selector

* selector is a keyword-like symbol

— examples: 3 factorial
7 negated
$c asinteger

— note: no colon at the end of the symbol
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Binary Message (one argument!)

B@2~

/ \ argument

receiver selector

(result is )

* selector is one or two special characters

7=5 message = 5 sent to object 7

2+3 message + 3 sent to object 2

17 /13 message // 3 sent to integer object 17
(result is 5)

17 /3 message /3 sent to integer object 17

| 7 OGI SCHOOL OF SCIENCE & ENGINEERING Squeak: An Open Source Smalitalk
7%4 OREGON HEALTH & SCIENCE UNIVERSITY

14 of 44




Keyword Messages

- one or more arguments

— Examples:
#357911) at: 2
game movefrom: pinA to: pinB using: pinC
5 between: 0 and: 9

« The colon ‘.’ indicates to the parser that an
argument follows the keyword.
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Order of Evaluation

 The receiver (or an argument) can be
another invocation (message expression)

« Evaluation order is

— parenthesized invocations

— unary invocation, evaluated left to right
— binary invocations, evaluated left to right
— keyword invocations

* No “priorities” for particular operators

— * does not bind more tightly than +
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Cascaded Messages (syntactic sugar)

anArray at: 1 put: 9.
anArray at: 2 put: 11.
anArray at: 3 put: 13.

* This can be abbreviated as
anArray at: 1 put: 9; at: 2 put: 11; at: 3 put: 13

rece4;r for all \ /

3 messages “receiverless messages”

- Result is that of the last message send

Transcript show: 'Hello World'; cr
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Variables

Instance Variables

« The names of the “slots” in an object, which
make up its representation.

» declared in the class

instanceVariableNames: 'name1 nameZ2'’
Temporaries

* Names local to a method body or block

| student professorAtOGI |
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- Variables name objects

+ Assigning to a variable makes it name a

Assignment
X<—3+5

— make x name the object resulting from the evaluation
of the expression 3 + 5

y := Array new: 1000000

— make y name a new 1MB array

— They do not provide storage for objects

different object

— Nno object is created or copied by assignment

7
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Enter the Squeak World!

- If you have loaded Squeak, but not really

figured out how to do anything:

— do worksheet 1A: An Introduction to the Squeak
World.

- If you are familiar with another Smalltalk, or

have already done 1A, instead:

— do worksheet 1B: Building Applications by Direct
Manipulation.

- If you haven’t got Squeak on your

computer:
— Come and see me or one of the student assistants.

7
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If you get Stuck...

- If you get stuck, yell for help.
« Save your brainpower for the hard stuff!

* The reason to do a hands on workshop is
to quickly get past the initial learning
“bump”

14:30 — 15:00 — “Hands On”
Worksheet 1A or 1B

21 of 44
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Learning More

* Finding Classes

— By name or fragment of a name
- command-f in the Class-category pane of a browser

— By selecting a morph and choosing browse morph
class from the debug menu
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+ Finding methods
— By name fragment or by example — with the method
finder

— Smalltalk browseMethodsWhoseNamesContain:
'screen'

— Smalltalk browseMethodsWithString: 'useful', or
highlight the string and type command-E

— highlight a selector, choose implementors of ...
(command-m) or senders of ...(command-n)
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Finding Answers

Some invaluable resources:
» The Squeak “Swiki”

— a wiki is a website where anyone is free to contribute
to editing and maintenance

— http://minnow.cc.gatech.edu/squeak
- shapshot at http://swikimirror.squeakspace.com/

« Squeak.org

— Documentation, tutorials, swikis, other sites, books
and papers, downloads, and information

7/ OGI SCHOOL OF SCIENCE & ENGINEERING Squeak: An Open Source Smalltalk 24 of 44
OREGON HEALTH & SCIENCE UNIVERSITY




* The Squeak mailing list

— a friendly place where “newbies” are made welcome

— squeak-request@cs.uiuc.edu

— Archive of [FIX]es, [ENH]ancements, [GOODIE]s...
http://swiki.gsug.org:8080/SQFIXES

— Searchable archive of whole list
http://groups.yahoo.com/group/squeak
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Showing off your Code
- Smalltalk programmers normally look at
code using their Smalltalk System
— code file browser, system browser ...
- But what about showing code to others?

« Enter Dandelion: a code analysis
framework for Squeak.

— produces web pages for each class

— will eventually generate other forms of
documentation, e.g., UML class diagrams
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Morphic User Interface

15:20-16:20 — Worksheet 2

* Remember:
refreshment break from 15:30 to 16:00
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More on Morphic

- A new way of thinking about graphical
Interfaces

* Morphic reifies the Ul

— reify = “to make real”
— conceptual Ul “objects” are real Squeak objects

— no separation between building the Ul
and using the Ul
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* display objects—Morphs—are full-fledged
Squeak objects

— they have state and behaviour
- you can send them messages

— you can add or subtract to their structure
- they can be nested to arbitrary depth

— they react to events (like mouse clicks)

— direct manipulation of the display gives access to the
underlying Squeak object
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* You can change the look and behaviour of
Morphs after they are instantiated
— Example: Buttons
- Place a button on the desktop

- Give it behavior so that when clicked it opens a
workspace.

- Try preferences >> annotationPanes
— Example

- “Ant” has a few simple rules for wandering about,
dropping pheromones

- StarSqueakAntColony new openinWorld
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Hierarchy of Morphs

 The “world”—the desktop or background—
is a Morph (a PasteUpMorph)

« Any morph can be embedded inside any
other morph
— But not inside more than one
— Thus we have a pure tree structure:

- each morph has zero or one parents, called owners
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« Example: building a “Launcher” launcher.11.cs

LauncherMorph >> initializeLayout
self layoutPolicy: TableLayout new.
self listDirection: #leftToRight.
self layoutinset: 2.
self borderWidth: 0.
self hResizing: #shrinkWrap.
self vResizing: #shrinkWrap.
self color: Color gray.

» listDirection can be changed dynamically,
e.g., to #top ToBottom
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What about Model-View-Controller?

« The Model-View separation was pioneered
by Smalltalk.

* It’s an excellent idea for many applications
... but not for all.

» The Ant world, for instance, is much
simpler without the separation.

— We can actually give behavior to the dots on the
screen.

* You can use Morphs to implement View
and Controller with a separate Model.
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A Word about MVC

* Squeak at present has two mostly
incompatible GUI frameworks:

1. Morphic — my focus today
2. MVC — the traditional Ul framework since 1980

* There are a number of classes that really
work only in MVC, e.g., Spline, Line,
CurveFitter ...

» We will not talk about MVC during this
tutorial

— There are many references available on MVC
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Morphic Programming Project

* Build your own Morphic Clock
- Play the Reflex Game

16:30 —17:00 — Worksheet 3

« Warning: thinking is required!
— this worksheet is less of a cookbook

— more discovery is required
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Distribution and Multimedia

Squeak is network and web aware

- Mail agent (Celeste)

« Web browser (Scamper)
* Online Updates

* The “SuperSwiki”

— Squeak projects that can be loaded directly
* Netscape plugin
- PWS: Pluggable Web Server
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Distributed Programming

« TCP and UDP, FTP, HTTP, SMTP and
POP3: all the “P”s!

*+ s2s: a remote message send system for
Squeak.
— Creates proxies for remote objects.

— Messages sent to proxies are relayed to the real
object on the remote machine.

— Answer is relayed back.
— Like CORBA or Java RMI.
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Multimedia Support
 Has support for MIDI.

— Sampled sounds as well as synthetic waveforms.
— Look at “fun with Music” project.

- Has MPEG decoder and player

— but decoder is file-based plug-in.

- JPEG and motion-JPEG plugins

— available and efficient
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A Squeak Machine

+ SoftComputing “is using Squeak to
program an embdeed microproesssor
“from the ground up”

— 160MHz combined == =
DSP and RISC chip

— See http://
www.softcomp.com

— I’m not endorsing this
product!
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What Next?

 Explore the projects in the image and the
SuperSwiki

 Buy the books!

— Guzdial. Squeak: O-O Design

with Multimedia Apps (project
book, course text, white cover)

— Guzdial & Rose. Squeak: Open Personal Computing
and Multimedia (Advanced Essays, blue cover)
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- Join the squeak mailing list
- Contribute to the evolution of Squeak.

— It’'s an open source project
— You can drive it wherever you want to take it
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The End

_\Q
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ECOOP Squeak Tutorial Worksheet 1A 05/28/2002 13:33

Worksheet 1A
An Introduction to the Squeak World

Based on Introduction to Squeak by Harry Porter
Version 1.0, 17 April 2001, and
Version 2.0, 20 May 2002 by Andrew P. Black, black@cse.ogi.edu

Getting Started

If you don't already have the Squeak system on a computer that you can share, install it now! Launch Squeak.
Using the Mouse

Smalltalk, from which Squeak is derived and with which it is still somewhat compatible, was designed assuming a three-button mouse. If your
mouse has fewer buttons, you must press extra keys with the mouse button or buttons to simulate the mouse buttons that you are missing.

For platform independence, the mouse buttons are usually referred to by colors in the Squeak software and documentation. Consider buying a 3-
button mouse; they are quite inexpensive, and make the Squeak world much more friendly. (They are pretty useful in many other applications
too!) Software that comes with the mouse, or that is available on the Internet, will let you set up the buttons so that they do the right thing. (I
highly recommend USB Overdrive for the Mac.)

The Windows VM also has some built-in options for customising the mouse. Try righ-clicking the Windows title bar of the Squeak window, and
selecting "VM Preferences" from the resulting menu.

The following chart shows what keys must be held down when mouse-clicking to simulate Squeak's buttons.

Symbolic MacOS Windows 3-button Use
Red Mouse button  Left-button Left-button  Selecting, moving the insertion cursor
Yellow  Option-button Right-button = Middle-button Application-specific menus
Blue #-button  Alt-Left-button Right-button =~ Window and graphics manipulation

My mouse also has a scrolling wheel. I have this set up so that "wheel up" maps to ¥-upArrow (on my Macintosh) and "wheel down" maps to
#-downArrow. This lets me use the wheel to control scrolling in my Squeak windows.

One of the advantages of referring to the buttons by colors is that you may choose to map them to different physical buttons from those shown
above. For example, if you are left-handed, you might choose to reverse the red and blue buttons. On my mouse, the middle button is actually the
scrolling wheel. Because the yellow button is used very frequently, I prefer to put the yellow button on the right, and to put the blue button on
the wheel in the middle.

Placing some colored labels on the mouse buttons will help your fingers to follow these directions.

The World Menu

Red-click outside of any window; you will see the world menu. Notice that most Squeak menus are not modal; you can leave them on the screen
for as long as you wish by selecting keep this menu up. Do this. Also, notice that menus appear when you click the mouse, but do not disappear
when you release it; they stay visible until you make a selection, or until you click outside of the menu. You can even move the menu around by
grabbing its title bar.

Bring up the open... submenu and select workspace. You should get a large pale yellow window labeled Workspace.

Terminating and Restarting a Squeak Session

file://localhost/Volumes/Boulder/Users/black/Andrew%?20Black/talks/ECOOP%20Tutorial%202002/Squeak%20Worksheet%201 A.html Page 1 of 7
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When you start Squeak for the first time, the Squeak Virtual Machine is loaded with an image file, which contains an initial set of objects,
including a vast amount of pre-existing code and programming tools (all of which are objects). You will modify these objects during your Squeak
session.

When you terminate Squeak, you will save a snapshot of your memory containing all of your objects. The next time you use Squeak, memory
will be reloaded from this file and the state of the system will be exactly as you left it. The snapshot file will be named xxxxx.image, where xxox
is something you will choose, like ECOOP.image. There will be a corresponding "changes" file, with a name such as ECOOP.changes.

e From the world menu, select new morph ... >> Demo >> BlobMorph. A "Blob" will attach itself to the mouse cursor. (The jargon is: the
blob is "in hand"). Put the Blob down (by red-clicking) somewhere on the screen.

e Make your first snapshot by selecting save as... from the world menu. Give a name to your image file when requested, such
as ECOOP.image. (Saving may take a second or two.) You may save an image any time you wish, by selecting the save option from the
system menu. If the Squeak system crashes, and you restart it, the state will revert to the last snapshot you saved. You can use this feature
to go back to an earlier state if you get your Squeak machine into a really big mess.

e A file called ECOOP.changes will also be created. All the source code that you compile or execute is saved there. For the most part the
changes file can be ignored, but if a crash occurs you can use it to recover changes made after the last snapshot. See the box (at the end of
this worksheet) for instructions.

o Select quit on the world menu to exit the Squeak environment.

e Restart Squeak from your saved image. The blob should still be ... well, behaving like a blob! Yes, running processes are saved and restored
too.

Collapse or close unneeded windows

Each window has a title bar with a "close" icon (an X) in the upper left and a "collapse" icon in the upper right.

s . . . Collapse icon
¢ In the initial state, you will see several windows on the screen. Collapse the windows called Getting Started... and s

Welcome To... Then expand them back to their original size.

¢ Close the Workspace window that you created earlier.
e Blue-click on the blob. You will see a collection of colored dots. Click in the pink ® handle. The blob should go :
away. (You may have to try several times as the Blob squirms around and tries to get away from the mouse.) Iﬁ;iip[e s
-2

Workspaces

e Open another workspace. This time, instead of using the world menu, mouse over to the Tools flap at the right hand edge of the screen.
The flap may pull out, like a drawer, or you may have to click on the tab. Inside are a collection of tools. The pale yellow rectangle third
from the top is a workspace. If you let the mouse linger over the tools, balloons will identify them. Drag a workspace out of the flap.

e Practice resizing and moving windows. To move the workspace window, grab it in the title bar at the top. To make the window larger or
smaller, move the mouse to the lower right corner. A yellow dot will appear; this is a dragable resize handle. Note that a scroll bar appears
when the cursor is in the workspace. Ignore the scroll bar for now.

e The window menu. Every window has menu of items that apply specifically to that window. Bring up ~ Close icon
the window menu for your workspace by red-clicking the small menu icon at the left of the title bar, just
to the right of the close icon. Select change title ... to change the label in the title tab of the workspace.
This brings up a prompter—this is the same kind of prompter used when saving a snapshot. (It's
actually an object of class Fi11InTheBlank.) Experiment with full screen, and with changing the
stacking order. Select window color; the system is now waiting for you to select a color for the window.
Position the mouse anywhere on the screen and click it to select a color.

e Close the workspace window by pressing the "close" icon in the upper left corner.

e Window Selection. At any time only one window is active. The active window is in front and has its
label highlighted. The mouse cursor must be in the window in which you wish to type. Create a second
workspace and experiment with changing the active window with the red button. Experiment with overlapping views.

o Text Editing in a Workspace. Type a sentence or two into a workspace. Use the return, tab and backspace keys. Drag with the red
button to select some characters. (Press, drag, and release.) Type characters to replace the highlighted characters. Try inserting and deleting
characters after repositioning the cursor.

5 TaYwul'h
Menu icon

Scroll pane
Menu icon

[T, L% F

Click the mouse button twice without moving it. This is called double-clicking, regardless of how long a time elapses between the clicks.
What does double-click do when the cursor is in the middle of a word, at the beginning of a line, at the beginning of the workspace or after
quotes, brackets or parentheses? (The bracket/quote feature will come in handy in matching nested brackets and parentheses when you are
writing code.) Bring up the yellow button menu and practice using copy, cut and paste. (There is a "copy buffer" for text that has been cut.
"Copy" saves into this buffer without cutting.) You can also copy and paste between Squeak and other applications.

o Command keys can be used as shortcuts keys for copy, cut, and paste, as well as for many other editing operations—see the Squeak
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ECOOP Squeak Tutorial Worksheet 1A

Language Reference Sheet for a full list.
o In this worksheet, we will write command-c to mean that you type ¢ while holding down the shortcut key. But the actual key that

you press to get a shortcut depends on your operating system. On the Macintosh, hold down the # key. On an IBM-compatible
PC, hold down Alt.
o Some command key shortcuts are written with a capital letter. For example, command-T inserts the text ifTrue:. To type these
capitalized shortcuts you can hold down shiff and the shortcut key while you type ¢, or, more conveniently, you can hold down ctr/
while you type .
o Here are some of the more commonly used editing shortcuts.

General Editing Commands

| Key H Description H Notes |
[z ||undo L
[xJou L
e |[Copy L
| \% H Paste H |
| a H Select all H |
| D H Duplicate. Paste the current selection over the prior selection, if it is non-overlapping. H 1 |
| e H Exchange. Exchange the contents of current selection with the contents of the prior selection H 1 |
Swap. If there is no selection, swap the characters on either side of the insertion cursor, and advance

y the cursor. If the selection has 2 characters, swap them, and advance the cursor.

| w H Delete preceding word H |

1. These commands are a bit unusual: they concern and affect not only the current selection, but also the immediately preceding
selection.

05/28/2002 13:33

e Scrolling. Using copy and paste, type in more text than will fit in the window. The scroll bar works as you expect; whether scroll bars are
on the right or the left, and whether they flop out when they are needed or are permanently on view, can be controlled by preferences.
(World menu>> help>>preferences). Notice that there is a tiny menu icon at the top of the scroll bar. Press the red mouse button here to
get the yellow button menu that applies to the scrolling text pane. This is a nice shortcut, especially when using a stylus or a one-button

mouse.

e Message Sending. Type 2+3 in the workspace, select it and then select the print it menu option, or type command-p. (Print it and do it
work on the selected text, but if there is no selection, they work on the whole of the current line.) Both commands evaluate the selected
expression. The print it command displays the result, but the do it option doesn't display the returned value. The short-cut key for do it is
command-d. These are very common actions, so practice the shortcut keys.

| Key H Description

|d

H Do "it" (where "it" is a Squeak expression)

i

method list pane, i opens an inheritance browser.

Inspect "it": evaluate "it" and open an inspector on the result. ("it" is a Squeak expression). Exception: in a

|p H Print "it". Evaluate "it" and insert the results immediately after "it." (where "it" is a Smalltalk expression)

I

H Open the Object Explorer on "it" (where "it" is an expression)

¢ Undo, Searching. Experiment with undo, to undo the last change. Experiment with searching the workspace for a string. Use the shortcut
keys as well as the menu items:
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| Key H Description |

£ Find. Set the search string from a string entered in a dialog. Then, advance the cursor to the next occurrence of
the search string.

| g H Find again. Advance the cursor to the next occurrence of the search string. |

| h H Set Search String from the selection. |

| ] H Replace the next occurrence of the search string with the last replacement made |

A Advance argument. Advance the cursor to the next keyword argument, or to the end of string if no keyword
arguments remain.

| J H Replace all occurrences of the search string with the last replacement made |

| S H Replace all occurrences of the search string with the present change text |

e Accept, Cancel and Confirmers. Figure out how the accept and cancel commands work. Here are the shortcut keys.

| Key H Description |
| 1 H Cancel (also "revert"). Cancel all edits made since the pane was opened or since the last save |
| S H Accept (also "save"). Save the changes made in the current pane. |

Spawn. Open a new window containing the present contents of this pane, and then reset this window to its

© last saved state (that is, cancel the present window).

o  Workspaces keep a back-up copy. Accept writes what is on the screen into this copy.

o Make some changes. Cancel takes the workspace back to the last copy saved by accept. Do an accept and then close the workspace.

o In another workspace, make some changes without accepting them and try closing this workspace. A confirmer should appear; try
ignoring the question—what happens?

Graphics Demonstrations

e In a workspace, type Spline example, select it and do it. Use the red button to click off several points on the screen. Then click another
button: you should see a curve. What does restore display do to the curve? Can the curve lie inside a window? What do scroll bars do to the
curve? Why?

e Type in Spline examplel, then select do it. This is a typo and you should see a window pop up. Push the Abandon button. (examplel
is a valid message, just not for Splines.)

e Type in Spline exampl then do it. This is also a typo, but this time Squeak suggests some possible corrections. Select cancel or example.
(Here exampl is not a valid message on any object, so the system looks for messages with similar spellings.)

Accessing Files

o From the world menu, select open...>>file list. Alternatively, drag a file list browser from the Tools flap. You should see a window with
several "sub-windows" known as panes. This is a file list browser, and gives you a view of the current directory.
o In the upper-left window pane you'll see the directory hierarchy, so you know where you are; the current directory is at the bottom.
o In the upper-right pane, you'll see all the files in this directory.
o Select a file name in the upper-right pane. (Choose a small text file.) You should see its contents in the bottom pane.
o Try using the yellow-button menu in the upper-right pane to change the sort order.
e The bottom pane is similar to a workspace; you may edit files here. Actually, you are editing an in-memory copy. Use accept
(or command-s) to write the in-memory copy back to disk. Use cancel to revert to the old version without updating the on-disk copy.
e The middle-left pane, containing just a *, defines a filtering pattern. You can change the pattern by accepting new text into this pane. Only
directories and file names matching this pattern will be listed in the upper-right pane.
e The file list browser also supports ftp. Servers appear as if they were volumes at the root directory level. Yellow-click in the upper-left
pane to add a new ftp server.

File Creation and Removal
o In the upper-right pane, select add new file and give it a name. This creates a zero-length file.

e Make some changes to the file, write them out, and read the changes back in.
o Use delete to remove this and other unneeded files. Select the more... menu option and take a look at the submenu options.
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Importing Code using file In

e file In is important: it is used for reading and compiling Squeak source code.

o Select the file wkSheet. I.cs from the list in the upper-right pane.

e Choose browse code from the yellow-button menu. This brings up a tan-colored file contents browser, which lets you examine the code in
this file before you import it into Squeak.

Methods within
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whkesheetl 2oz
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private
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|
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\

o Click on the comment button ? and the class button, and explore the code in this file.
o Note how selections in one list affect the lists to its right.
o Dismiss the file contents browser.
e Return to the file list browser, make sure that the file wkSheet. I.cs is still selected, and choose file In from the yellow-button menu (or just
click the File-In button if you have one).

|

e

comparison of displayed method and current system image

Using a System Browser

The System Browser is the main tool used to read and write code in Smalltalk. It is OK to have many System Browsers open at once. Normally,
if you change code in one Browser, the changes will be visible in any other. (Preferences >> smartUpdating controls this).

e Open a System Browser from the tool flap (or the world menu). The upper 4 panes in the browser contain lists. These lists work just like
the lists in the file contents browser. Practice scrolling and selecting items from the lists. Note how selections in one list affect the lists to
its right.

e Select ECOOP-Tutorial from the upper-left pane; it should be right at the bottom. This pane is the class category pane; because there are
so many classes in Squeak, it is convenient to organize them into categories. Once you have selected ECOOP-Tutorial, you should see the
class Spain (the one that you just filed in) in the class pane, just to the right.

e Look at some methods in the lower pane.

o Examine the menus in each pane of the browser. See if you can figure out what some of the menu options do. (Selecting accept in the lower
pane will re-compile the method if you made any changes. Select cancel if wish to avoid a compile and revert to the previous text.)

e Ifyou inadvertently change a method, use the versions menu item in the message list (top right) pane to get back the old one.

o Locate the even method in class Integer. How does this method determine its result?

e Create a new Class category for the classes that you will define during this Workshop. Call it something like ECOOP-MyStuff.

Executing Code: Sending Messages to Objects

Paths are collections of points used to represent geometric shapes.

file://localhost/Volumes/Boulder/Users/black/Andrew%?20Black/talks/ECOOP%20Tutorial%202002/Squeak%20Worksheet%201 A.html Page 5 of 7



ECOOP Squeak Tutorial Worksheet 1A 05/28/2002 13:33

There are two ways to type the assignment operator. You may either type colon-equal (like Pascal) or you may use the left arrow, which in
Squeak replaces the underscore character. In other words, type the _key and see < on the display.

Forms and Points

e Forms are rectangular blocks of pixels, like mini-bitmaps, only coloured.

o Expressions such as 100@100 specify Points; the @ character is a binary infix operator. For example 20@500 means the point with x=20
and y=500.

e The upper-left corner of the screen is position 0@0. The y coordinate increases down the screen.

o Inaworkspace, execute f < Form fromUser. The cursor will change to an 90° angle; use this to select a rectangle from the screen.

e Execute f displayAt: 100 @ 100.

e Execute f displayAt: Sensor waitButton. Click the mouse button.

o Experiment with different display locations and variable names by re-sending the above messages. Use restore display from the world menu
when necessary.

Paths

e Ina workspace, execute p := Path fromUser. Then choose a blank piece of screen and click on several points in a rough circle using the
red mouse button. Each time that you click, you will leave behind a small red dot. When you have enough points, click with one of the other
mouse buttons. (The dots will disappear.)

e What's going on here? This expression sends the message fromUser to the class object Path. The answer is a new instance of Path, which
we assign to the temporary variable p.

e Executep # Path fromUser. (Same statement, just use the left-arrow this time.)

e Execute p displayAt: 10 @ @. The red dots should reappear, but only for a moment, and offset 10 pixels to the right of where you first
drew them.

Morphs

¢ OK, now let's make something that stays on the screen. Type the following text into the workspace, select it and do it. Be careful with the
capitalization. For example, in Color blue, Color is a class, and so is capitalized, while blue is a message sent to that class, and so is
lower case. Also, vertices: color: borderWidth: borderColor: is a bit of a mouthful, so type vertices and then use command-q
completion. ctrl-a will move the cursor from one argument position to the next.
o m % PolygonMorph vertices: p color: Color blue borderWidth: 1 borderColor: Color black.

m openInWorld

e The first line,m # PolygonMorph ..., creates a new PolygonMorph and names it m. The second line tells m to display itself in the World,
that is, on the screen. A blue PolygonMorph will appear on the screen.

e Pick up your PolygonMorph with the mouse, and put it down somewhere else on the screen.

e Bring up the window menu of the workspace (using the window menu icon), and select the last item: create textual references to dropped
morphs.

e Pick up your PolygonMorph again, and put it down in the workspace. What happens?

e You should now have a textual name in your workspace for the PolygonMorph — something like polygon879. This provides you with a
way of referring to the morph. Of course, you already happened to have a name for your morph—m. So m and polygon879 should both
be names for the same object. Let's check this: do a print it on

polygon879 == m
a == b tests whether a and b are the very same object. This expression should print as true.
e Now execute
m color: Color red
The morph will change color.
e Pick up the (red) morph with the mouse, and drag it into the trash can in the Squeak flap. (If you like, you can drag the trash can out of the

Squeak flap and put it somewhere more convenient.) Now execute m openInWorld again. The morph (still red) will reappear.
e What's going on here? What do you think dropping a Morph into the trash really does?
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What if you Crash Squeak?

It is quite possible to crash Squeak—as an experimental system, Squeak lets you change anything, including things that are vital to make
Squeak work! For example, try Smalltalk := nil.

The good news is that you need never loose work, even if you crash and go back to the last saved version of your image,which might be
hours old. This is because all of the code that you executed is saved in the changes file. All of it! That includes one liners that you evaluate in
a workspace, as well as code that you add to a class while programming.

So here are the instructions on how to get your code back. There is no need to read this until you need it. But when you do need it, you'll
find it here waiting for you.

In the worst case, you can use a text editor on the changes file, but since it is many megabytes in size, this can be slow. Squeak gives you
better ways.

How to get your code back

Restart Squeak, and select help>>useful expressions from the world menu. This will give you a workspace full of useful expressions. The
first three,

Smalltalk recover: 10000.
ChangelList browseRecentlog.
Changelist browseRecent: 2000.

are most useful for recovery.

If you execute ChangelList browseRecentLog, you will be given an opportunity to decide how far back in history you wish to browse.
Normally, it's sufficient to browse changes as far back as the last Snapshot. (You can get much the same effect by editing ChangelList
browseRecent: 2000 so that the number 2000 becomes something else, using trial and error.)

One you have a recent changes browser, showing, say, changes back as far as your last snapshot, you will have a list of everything that you
have done to Squeak during that time. You can delete items from this list using the yellow-button menu. When you are satisfied, you can file
in what is left. It's a good idea to start a new change set, using the ordinary change set browser, before you do the file in, so that all of your
recovered code will be in a new change set. You can them file out this change set.

One useful thing to do in the Recent changes browser is to remove dolts. Usually, you won't want to file in (and thus re-execute) dolts. But
there is an exception. Creating a class shows up as a dolt. Before you can file in the methods for a class, the class must exist. So, if you
have created any new classes, first file in the class creation dolts, then remove dolts and file in the methods.

When I am done, I like to file out my new ChangeSet, quit Squeak without saving the image, restart, and make sure that my new ChangeSet
files back in cleanly.
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Save your work!

Eventually you may become fed up with the strange way that "Rolodex", although embedded in the book, comes back as a sort of page heading. So let's remove that.
Before we once more save as new-page prototype we should really get rid of all the little bits of text we've put in.

Don't forget to save your image now, and each time you put a new entry in your Rolodex.

An Enhancement: Visibility and Affordance!

One of the people who responded to the first version of this tutorial was having problems entering text in the empty TextMorphs (the pink bar). I (John Hinsley)
wasn't sure whether this was due to my description of the process (since revised) or an inherent fault in the interface. Now, on the course I'm doing at the Open
University we are taught to assess interfaces in terms of visibility, affordance and feedback. I won't go into the details of that (because I tend to get confused between
one and the other!), but if we look at the pink bar, it's not at all clear that it will accept focus or that it will take text. The only feedback we get is that if we do get
focus on a TextMorph which is blank and start typing, text appears. I messed about (as one must) with some of the other text morphs from the Add a new Morph
menu and finally found ShowEmptyTextMorph (under S in the from alphabetical list sub menu). This both allows focus and shows you have it by a flashing cursor.
(If you like, the cursor "affords" that we can enter text.)

If you like the sound of this, all you have to do is to delete the blank TextMorphs and replace them with ShowEmptyTextMorphs. It's easier to manipulate a

ShowEmptyTextMorph if you actually fill it in with some text. The illustration shows one field completed, some just full of text for the purpose of manipulation/
justification, and another with focus (you should just be able to see the green cursor next to "Address") waiting for input.
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i

¥ B SUperRolodex o)

Name John Hinslew

Address

Town

Country il el cladod sl
Postcode  jiffifiiiiiiiiiiiini e el d e Do e o

¥orks Phone John Hinzley Home Phone John Hinslew

e mail il

You'll note that on this SuperRolodex version, I've yet to put the "Search" button.

Again, don't forget to save the page as a new-page prototype, and then to save your image.

Onwards and Upwards: adding an email function

Squeak already has a nice little e-mailer called Celeste. It's somewhat minimal (folk are working on enhancements such as a mail sorter as I write), but is extremely
elegant and just what we need to add a little functionality to our Rolodex.

I have to admit that how to get Rolodex to call Celeste's "compose" page (wonderfully named Mister Postman), puzzled me for a good few days. In the end, I
decided to try the simplest solution I could think of. All you need to do is to call Celeste from the world menu >> open... >> email reader.
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