SqueakCMI Notebook:
Projects, Tools, and Techniques
Introduction
Welcome to eToys/Squeak: an object-oriented programming language. This notebook was written to introduce Squeak to curious beginners with step-by-step descriptions of projects and how they were done.
Advice is freely given in the hope that the path you take to learning eToys/Squeak is quick and smooth. The Squeak community will be generous with their time, their knowledge, and their willingness to help newcomers. The Office for Mathematics, Science, and Technology Education at the University of Illinois Urbana-Champaign invites you to use these materials to the benefit of students everywhere. 

These projects can be explored on the computer by opening them from www.Squeakcmi.org. This dynamic experience of projects on the computer in conjunction with the written materials should give you a range of ideas and possibilities to combine in many ways and for many purposes.

Section I
This section contains two easy projects designed to help you get started with Squeak. They are followed by an extensive description of the rich resources, tools, icons, supplies, and conventions that make Squeak what it is. 

Section II
This section explains more complicated projects. They are in alphabetical order by the name of a Squeak tool used predominantly in that project. The projects are not in sequential order by level of difficulty. The project’s name can be used to locate that project atwww.Squeakcmi.org. So, if you wonder, “What is a scale factor and how could it be used in a Squeak project?” you can find out.
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www.SqueakCMI.org
Resources, projects, tutorials, and standards-based lessons applying Squeak in math, science, language arts, social science, and art. Additional projects and essays can be found on the website. Tutorials developed by math specialists show the myriad ways Squeak enriches the study of geometry and trigonometry. The SqueakCMI community can answer questions, share ideas, and schedule workshops. 
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www.squeakland.org 

The origin of Squeak: software, tutorials, and example projects. Get the most current versions of the software at Squeakland.  The site includes interesting essays about the nature of learning, about programming and thinking.

www.squeak.org 

Technical information for experienced programmers and developers 

Kathleen Harness 
squeakcmi@uiuc.edu 













































Section I
Project 1
Forward and Turn 
In this project you will draw an object and write a script that makes it go forward and turn.
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Using a Paint brush

Click on Navigator flap, the tab moves up to show the contents.

Click on the paint brush and the paint pallet opens.

The six blue circles are paint brush sizes; the one outlined in light blue is selected. Choose another one by clicking on a different size circle.

Click on a paint color in the pink/black area; the whole range of colors will appear. Choose a color by clicking in it.

Draw an object shape such as an S.

Click the word keep in paint box to save your object to the work screen where scripts can be written and to put away the paint tool.

As long as the paint pallet is open you are only painting and you do not have access to any of the scripting features of Squeak. Clicking on the word keep will close the paints and keep the drawing you just made.

Scripting objects

Get the halo of handles and tools for the object by moving the cursor so the tip touches the object. If you have drawn an object made of fine lines it is more difficult to put the tip of the cursor on the object. The tip must touch the object for the halo to appear.
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There are two ways to make the halo of handles appear. 

Alt/apple left click on the object. Alt/click is quickest and shows a bright version of the dots.

Or 

Let the cursor arrow hover (if you left click only, then you will pick up the object but the halo will not appear) over the object’s color and a dim halo of dots will appear. Hover is the slowest way. 

Click on the cyan eye (a handle) in the halo and a script panel appears on the right of the screen.
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Give the object a meaningful name by clicking to highlight the word Sketch in the top line of the script panel; red S is the name in this example. Notice that every tile now has the name you have given to the drawing.

In the basic category of scripts, click the phrase tile red S forward by 5 and a copy of the tile will attach to the point of the cursor.

Drop it on the open area of the screen away from the viewer panel.
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This is now a scripted command of action for the redS that you drew.

Click on the timer/clock face in the top of red S script 1 to start the action.

[image: image8.png]



the box next to the timer says normal
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click on the timer and that word changes to ticking

[image: image10.png]



click on the timer again and the word changes to paused

Click and drag the phrase tile redS turn by 5 into the same script. Drop it on the bright green box that appears inside the script box. This bright green area acts like a magnet to draw a script tile into that proper location.

If no green box appears, it may be because the cursor’s tip is outside the script box target area. Even if most of the tile is inside the script box but the cursor’s tip is not inside, the script box does not recognize it is being accessed.

Some new tiles may not drop into place in a script because the combination of tiles breaks rules of programming in Squeak.

Click on the clock/timer to start and stop the new script. 

Change forward and turn number values by using the tiny up/down green arrows next to them. Another way to change the value is to highlight the number in the script and type in a new number. This way is faster than clicking hundreds of times. After typing in a number, press the word enter or return on your keyboard to make the change take effect. The new number value shows in red, pressing enter changes it to black and the script will now act with the new information in the script. 

Change the 5 in the forward script to a new number 20. Try steering your object around the outer edge of the screen. Notice the numbers in the viewer pane for x and y and heading.

Run the script: play, experiment, play.

Project 2

Bounce and Pen Use 

In this project, the object’s will be scripted to make it move, bounce when it touches the edge of the world screen, and leave a pen trail of the path it has traveled.
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Make a script with forward and turn tiles in it. Change the forward number to 30. Leave the turn number at 5.

Click and hold down on the word basic in the script panel and a menu of script categories appears.

Choose motion and this will open a different panel of scripts.

Click the phrase tile redS bounce silence and add it to the script. 

Now the object bounces against the edge of the Squeak world screen and goes back into the screen like tennis balls bounced against a wall. 

Click on the word silence and a list of sounds appears. Choose one.

Pen Trails
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Click on basic in the script panel and choose Pen use.

Click the tiny green up/down arrow in the tile redS penDown to change the word false to true. This tile can be left where it is or it can be added to the script you have already made. 

Click the tiny green up/down arrow in the tile redS penSize to change from 1 to 2 or 3 or 4. The number indicates the width of the trail the pen will leave. Really large numbers cover the screen quickly.

Click the blue square next to the tile redS penColor to open a paint pallet and select a new color of the pen trail for this object. 

Start the script and notice the pattern the pen trails make. Change the style of the trails by changing any of the variables: color, size, or trail style. 
Navigator Flap: a brief description of the tools  

The first screen in Squeak looks like this. It shows an object called world. There are two flaps showing in the world; Navigator and Supplies.
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Navigator Flap: Click on the flap and drag it up to see many buttons
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New: opens a new work space called world
Prev: previous goes to the project you were working on before opening a new one
Next: moves from one project to another
Publish It: opens choices; how and where to store (save) a project
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Name: give it a meaningful name so it can be found again

Description 

Author 

Category

Sub-category

Key words

Here is an example of the form filled out. One use of the information is to search by keywords for a project stored in the Squeakcmi swiki. 

[image: image16.png]Please describe this project

Fr

Description: [one of a set of projects about astronomy

[kh Think! Think twice about using your whole name. It may be
Author: |better to preserve your privacy by using an alias or just a first
[name in this box.

Category: [space

Subcategory orown dwart stars

Key words: [oro

dwarf astronomy stars





Please think about the fact that a project stored on a Swiki is on the internet and is in public place. Remember that you are known by your work and also by the computer location you store projects from.

You are not anonymous. On the other hand, do not reveal personal or private information in this panel.

The Squeak community has shown great kindness, a helping hand, and a gentle face. That may not be true for all times, so err on the side of caution in releasing information into a space you do not control.

After you fill out the project description information box, click on ok and a new panel appear asking where to store the project

Please select a folder: asks where to store this project
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SqueakCMI-BSS: saves it on a computer at the Office for Mathematics, Science and Technology Education at the University of Illinois (You must be connected to the internet if you choose this.)

SqueakDotOrg

SuperSwikiServer<squeakalpha.org:8080> :a swiki maintained by Squeakland.org
Local-bss

My Squeak: saves it in a folder on your computer

Click on the name of the place you to prefer to store the project and then click on the word Save. If a choice is not available, that is you click on local-bss and nothing happens, then choose a different folder.

If your computer is not connected to the internet at the time you are trying to publish it, the distant computers are not available to you as a choice. Your project can be saved on your computer only.

Later, when an internet connection is in use, the project can be saved to a distant computer too. The advantage of saving on a swiki (distant computer) is that the project can be accessed from any computer, any where, any time through the internet.
A project can be saved on your computer and on a swiki too. To do this: left click and hold down on Publish it to open other choices.
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Publish: store it in the place selected
Publish As: a way to give this project a new name and store the newly named version
Publish to Different Server: save a project from a local file to one stored in a swiki
edit project info: useful if you want to change information
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Find: a project already published 

When find is clicked on in the Navigator tab this blue screen appears. If you are connected to the internet the browser inside of Squeak will open automatically.  If you have a phone modem, connect first then choose find.
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Remember where you stored a project. A project stored in SqueakDotOrg will not appear in the list if you choose Squeakland-BSS. Each of these is just the name of folder, a place you can select to store your project. 

After choosing a folder name from the left side of the panel, then click 

on the name of the project you wish to open on your computer. For example, click on starfornotebook and the lettering will turn red and show a dark line of color. Click on the word OK at the top of the panel. The project you selected will open on your computer. 

Notice the projects are filed by date and time. 

As you will see, many people are storing projects in the same folders on the internet. You can open them and learn from them but it would not be appropriate to change and then publish someone’s project without their permission or approval. The community of Squeakcmi is just that, a community, and your actions matter to the other people who share these spaces. 

Escape Browser: leaves only Squeak on the screen and gives more space to the project
To get back the parts of the screen that were taken away when escape browser was clicked, just click on Browser reentry.
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When using the paint brush you should know that each object in a project should be drawn by itself and kept so that each object can have a script for it only. 

Do not draw a boat sailing on the lake with birds flying overhead all with one paint brush. Why? Squeak will treat the whole scene as one object and when you write a script to make the birds fly in circles, the whole scene will move not just the birds.

In Squeak everything is an object and everything can have a script but, only it you remember to plan it that way from the beginning.
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paint brush: click on the brush to open the pallet of painting tools

size: select one of the six blue circles to draw a line that size
color: the pink/black rectangle opens into a whole rainbow of colors as the paintbrush (or paint bucket) icon goes across and into it
paint bucket: floods any chosen closed space with color 

color chooser: the eyedropper matches a color for the  brush or paint bucket

eraser: the eraser’s size changes from large to small by selecting a blue circle the size you want the eraser to be; note Undo, clear and toss also erase

Four oval buttons in the paint palette:
Undo: this will undo only the last brush stroke or paint bucket fill of a space
Keep: clicking this ends the use of the paint tools and allows writing scripts to make the drawing/object do something

Keep is very important. If you have not clicked on Keep you are only painting and will not be able to use the programming tools. You will be able to make changes to the object after you click Keep. The paint brush will be part of the halo of handles for that object so you can still change the drawing.

Clear: erases all the paint on the screen, all the paint

Toss: throws away the painting, leaves the paint mode, and returns to the scripting choices screen
custom palette: these small white squares fill with the color choices you make using the color chooser tool. Then these colors can be used by just clicking on the paint brush or the paint bucket and then clicking in the color’s box.
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rubber stamp icon: makes many copies of a drawing while still in the paint mode. 

perfect line tools: five tools for drawing a variety of geometric shapes  

Pull down the white loop at the bottom right edge of the paint pallet. Change the thickness of the line by choosing different brush sizes.
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line:  draws straight lines at any angle
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quadrilateral: draws squares and rectangles. Shift/drag draws perfect squares
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circle: draws circles and ovals. Shift/drag draws perfect circles
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polygon:  the (irregular) polygon has special features that permit changing the shape of the polygon from the triangle that first appears into a many sided-polygon 

Use the yellow handles to change the size, use the green handles to change the shape. Every click on a green or yellow handle adds additional yellow and green handles. Using these two handles can make very intricate geometric shapes.
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star: a shape ready to use

The last four tools in the Navigator Flap are: 
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speaker cone: controls dynamics, the volume, by moving the slider
Earth: choose the language you prefer 
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Other languages may be available: contact www.squeakland.org
Undo: affects the last mouse click action only
Quit: closes Squeak completely not just the project you are working on 

Supplies

Supplies: a set of many ready-to-use objects. It has an endless supply of these objects. To use an object from Supplies, click and drag it out of the flap then click to drop it on the screen.
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Supplies can also be used to store an object you have created. Save an object by dragging a copy of it into the open Supplies flap and it will temporarily be stored there for use in another project. 

Object Catalog: a huge assortment of tools ready to use

All Scripts: a stop-step-go button that acts on all paused scripts in a project at the same time
Trash drag: one onto the screen, drag unwanted objects into it
Double click on a trash can to open it and drag out objects you want to use after all

Grab Patch: when you drag it out of supplies it turns into a copying tool shaped like a right angle that will copy anything within the regular rectangular border it draws
Lasso: a copying tool for tracing the outline of an object or a part of one
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Sticky Pad: a supply of pastel, translucent, borderless rectangles
Text: drag out the word text, highlight it and type new text. Use the halo handle’s yellow dot to make the size of the text box fit the text you wish to include. Fonts, sizes and colors can be modified using the halo and color and border script tiles or the additional halo dots that appear when using text. 

Holder: is a place to assemble animations
A holder’s halo of handles includes an additional handle for a large menu of options for holders. There are additional viewer panes for holders: collections, input, pen trails, playfield, and stack navigation. These give more scripting options for holders that are not available for other objects.

Sound: a recording device for music, speech or noises
How to use the sound recorder:
Click on the green object called Sound in Supplies and drag a copy of it out onto the screen.
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Click on record and speak, sing or play into a microphone connected to the computer. 
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Click on stop to end the recording a sound

Click on play to hear the recorded sound

Click on Morph to make a tile to be dropped into a wave editor                                        

Tile: used to add the new sound to the list of sounds already available. Click on tile and a box will open asking you to name the sound. Name it something meaningful then click to accept or cancel it.

The new sound’s name will appear in the list. Click on it to choose it. 

Trim: opens the wave editor and all its function                            

Show: opens a wave editor.  A new sound morph can be modified using this editor. 
The next six shapes in the supplies tab are all already equipped with special color and border scripting/viewer options that are not available if the shape is drawn using the paint brush from the Navigator flap.
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You can change these properties as you wish. Explore the possibilities. 
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Rectangle: a supply of bordered, rectangular shapes that can be resized, or reshaped to become a square or long like a line 

RoundRect: is a translucent rectangular shape with rounded corners. The translucent characteristic allows tiles colors to react with other tiles. Like mixing red paint and yellow paint will result in an orange hue.

Ellipse: a shape that can be modified by dragging it to become long and narrow or round 

Star: a shape, size and color can be changed 
Curve: a shape that can be modified too

Polygon: a triangular shape that can be modified large, small, thin or wide but still always a triangle. It too comes with special color and border options.
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Press me: can be scripted to control another object’s script 
The script it runs must be defined in the project and a connection made between that script and the button. 

NextPage: a button to use in a book that will turn to the next page if there is already another page in the book 

PreviousPage: is a button to use in a book that will turn back to an earlier page in the book 
Slider: a tool equipped with special script tiles
Drag out a slider, get the halo and click on the cyan eye, 

Click and hold down the word basic to open the list of script categories and find a category of tiles for the slider.

Joystick: can be scripted to control action of an object
Drag out a joystick, get the halo, click on the cyan eye to open viewer of script tiles. Click and hold down the word basic in the viewer to open the list of script categories and find joystick. Click on that to open a set of commands that make the joystick control forward and/or turn scripts for an object that you wish to control with the joystick.  The joystick color and shape are variables that can be changed so that the joystick is customized to match the object it controls.
Book: a blank book with many tools 
Pages can include animations, digital images, and text. Text from other word documents can be included in a book using a clipboard feature.

Clock: a digital clock showing the current time in hours, minutes and seconds

Note that if more than one is on the screen they do not all show the same time and sometimes differ by a second or more. I don’t know why.
Random: a tile containing a random number 

The range can be changed, for example, if the number 180 is highlighted and the number 10 is typed and entered. The random numbers used in the script will range from 1 through 10.  
Holder: a place for storing stages of an animation 

There is an additional handle in the halo, pale green, which opens many menu commands.
Playfield: a place for assembling projects or for staging animations

The additional handle in the playfield’s halo that opens a menu called viewing options for the halo.  This menu provides more than twenty-nine ways to change the playfield and the objects in it.

Halo: a set of tools that are part of every thing, every object in Squeak
More information about halo tools
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The whole screen in Squeak is called world and it has a halo too. Every thing is an object in an object-oriented programming language; every thing.
Each of the halo handles has a different use. Most objects have 11 halo handles. Playfields and holders have an extra handle (light green and magenta).
[image: image43.png]



Tan collapses the object into a small easy to re-open box in the upper left corner of the screen 
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Pink throws the object away
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Red opens a menu for the object
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Black tongs pick up the object
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Brown handles move the object so that if it is on a playfield or holder it can be hidden, as though off-stage, inside the playfield or holder 
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Green makes copies

 Each can have a script of its own or one the same as the script made for the object before the duplicate was created. 
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Gray repaints the object with the paint brush assigned to that object
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Yellow changes the size and proportions of the object 
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Blue handles change the object’s heading orientation 

[image: image52.bmp]
Orange makes a tile to represent the object which can then be dropped into a script written for a different object 
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Cyan opens a viewer of script tiles for the object
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The halo has a green arrow in a red-crossed blue circle that shows its

center. The arrow can be dragged to point in a different direction than the one showing. The direction it points is the default heading ( 0) of every object drawn. It shows a positive direction on the ‘y’ axis. 
The place where the two thin red lines cross is the center of rotation for the object. The location of the center of rotation can be changed by holding down Shift on the keyboard and dragging the center mark to a new location.
Viewer Pane of Script Tiles
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Click on the cyan halo handle. 

A pane of scripts opens along the right side of the screen. 
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This panel contains the many script commands that will be used to make your object do what you want it to do or look they way you want it to look. 

What you want must be clear in your mind and in a logical order so it can be matched with commands selected from the phrase tiles available. This is a very large subject and the rest of this notebook is made of examples of commands and how, by combining them in different ways, the objects work in different ways to demonstrate your ideas in action. 

Viewer Panes: provide an endless supply of phrase tiles that are dragged out of the supply and dropped onto the screen where they turn into scripts that can be run
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The top line of the Viewer pane has many important tools.
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Tab: shows a thumbnail drawing of the object for that tab and scripts Click on that tab to open and close the script viewer. 

[image: image59.bmp]
Tan oval with black O: collapses the viewer 

This clears the screen. If you want the viewer to return, you must alt-click on the object again, get its halo and select the cyan handle.
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Big rectangle: adds a script category pane of scripts below the last pane showing

[image: image61.bmp]
Small rectangle: opens more menu options

This small rectangle and another that appears in the pane near a script tile, look the same but open to different sets of tools. The one on the top, next to the ‘v’ opens to a list six items.
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add a new script: puts an empty script box on the screen ready to be filled with new commands

grab me: useful for finding an object you have made but can not see on the screen

Click on grab me the object will stick itself to the tip of your cursor.

reveal me: will flash to show the location of an object but will not bring it out of the place it is in at that time

tile representing me: means make a tile that can be put into script for another object

add search pane: adds another way to look for a particular tile for a particular purpose.

more . . . Clicking here adds much, much, much more there are many other options available. Click on more to see a list of menus. Each list is a menu containing many lists and items. The last word in some lists is the word more. More leads deeper and deeper into Squeak/Smalltalk programming language and further and further away from the eToys/Squeak language. 

[image: image63.bmp] 
‘v’ adds a variable 

This allows you to change a behavior or define a new one for an object by controlling one aspect of its behavior. An example would be to make a variable called speed and assign it a number to control the speed of an object moving on the screen. Variables can include random numbers. A random number tile can be found in the Supplies flap.

Icons and Tiles

Name the object when you finish drawing it and open a script viewer for it. Highlight the word Sketch, type a meaningful name for this object then press enter/return on the keyboard to apply that name to all the tiles for that object.

Name the object something meaningful about what it represents or what it will do. This is an important step as your projects become more complex.

It is bad to have three or four objects and all of them are named sketch. This is certain to be confusing in more complicated scripts and projects. It is good to name objects and scripts at the same time that you make them.

[image: image64.png]


  Search:  used to find a script tile (not to find a stored project) quickly without opening additional category panes

 For example, type ‘forward’ and the phrase tile to make an object move forward will appear in the pane. 

Viewer Panes: sets of script commands grouped into different categories because they share common characteristics or purposes 

There are also many options that can be accessed by clicking on the shapes listed below
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 open a list of all the panes of scripts available for an object can by clicking on the word basic 
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A drop down menu will appear. Or use the tiny green up/down arrows to scroll through the category list one at a time. 

Click on the tan oval with the O inside the script viewer pane to close that pane of script phrases. 

Click on the exclamation point to run a script once.

Hold down the exclamation point to see the script or tile run over and again. Click on the round clock face at the top of a script box to run a script automatically. 

[image: image67.bmp]
This small rectangle opens menu options. These options vary depending on what script phrase tile they are next to. So, for example, the one in front of the phrase tile sketch’s heading will show the following list. These menus are different from the ones that open when a similar shape at the very top of the viewer is click on
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heading (number): a number is a value, some scripts are system Scripts

simple watcher: click on this to see a number showing the heading 

This number can be dropped on the screen so the heading can be observed even though the viewer pane is closed.

detailed watcher: click on this to see a number value 

This number can be dropped on the screen so that data can be seen even with the viewer pane is closed. 

decimal places: allows setting the level of precision 
show categories: opens a list of viewer panes where this particular tile can be found
Another way is found by clicking on the small rectangle in front of the tile forward by.
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Basic and motion are on the menu by the tile forward by 5 and this tells the category panes where that phrase can be found.
When an object’s halo cyan color handle [image: image70.png]


 has been clicked on, the script panes open to provide the phrases to write scripts of actions or variables associated with an object. 

There are dozens of phrase tiles and combinations of them that can affect an object. A script can change what an object looks like, how it acts and when and where.

Look at the viewer pane. Click and hold down on the word basic and a list of sets of script tiles appears. This list will vary for example if you drew the object, then it will have a category called graphics. Or if it is a playfield it will include one for playfields.
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There are four more tools in the viewer pane.
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tiny green up/down arrows: used to scroll through script and number choices 

It is also possible to change a number by highlighting it and typing in the new number. Highlight and change is much easier than clicking 500 times on the arrow.
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green horizontal arrow pointing right: opens math operations including  add, subtract, multiply, divide, minimum, maximum, remainder when divided by, divide and truncate
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green horizontal arrow pointing left in purple square:  drag from the purple box to obtain an assignment phrase for a script 

[image: image76.bmp] 
exclamation point in yellow oval: click on it runs a script once
More tools: found in a script box that has been opened for an object 

There are nine icons across the top of a scriptor.
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[image: image78.bmp]
exclamation point: runs a script one time

[image: image79.bmp]
tan oval with the 0: closes and removes that script from the screen

The script can be opened again from the list of scripts in the viewer pane.
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box: change from a tile to a code version 

                 [image: image81.png]blueseven

blueseven




    [image: image82.png]1 0 @ [lueseven]seripts * paused) [5] @

Foriptl
self forvard: 8

self wen: 5





It is possible to type code in this box but, there are commands in the code version that do not have equivalent phrase tiles so you can not move back and forth between the two versions while scripting. It is, however, useful to

see how the code looks and to know that more code is available as programming skills and needs develop.
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script name: click on the object’s name to open a menu of options
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script number: keeps track of each script for an object

Objects can have many scripts. It is useful to name a script for what it does or what it is. The name can be changed by highlighting the word script1 or script2 and typing in a new name. 

 [image: image86.png]



timer button: start and stop scripts

Click on the circle and hold down to change the number of ticks per second. Listed options or select any number you think your computer will do. Big, really big, numbers will cause your computer to appear to freeze. This is because you may have asked for something that will take years to finish. Close Squeak and start again with a realistic view of the processing power of your computer. 

In the menu above, note the phrase near the bottom of the list fires per tick. Clicking on this will permit changes in the number of times a script will fire per tick. There are many combinations of these two time controls. Combinations of these two timers are an interesting area to explore in depth. 
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 run information: the tile shows normal

 When the timer is started, the tile will read ticking and when the timer is clicked on again the tile will read paused.

Click on the word normal and hold down and a menu of choices will appear. These allow you control over when a script will run.
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small rectangle: create a test form to be used in a script so that a

yes/no test question can be devised
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red oval with a black X: destroy a script
The destroyed script is placed in a trash can that appears on the screen.

Double click on the trash can and drag out an object thrown away in error.
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Section II
All Scripts/stop-step-go: bothatoncenb 
This project has two objects and each one has a script that makes it turn. The stop-step-go button will start both scripts at the same time. 
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Draw an object using the paint brush in the Navigator flap. 

Look at the open paint palette. There are four button choices: Undo, Keep, Clear, and Toss.

Keep your new painting by clicking on the keep button near the paint palette. This is an important step because if you have clicked on keep then the other features of Squeak are available. 
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Touch the drawing with the cursor’s point and a halo of handles will appear.
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Click on the halo’s cyan eye to open a viewer panel of scripts.
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Next name the object so that your script tiles are each labeled correctly. 

The script for this project is “square turn by 5”. 

Drag a copy of that tile onto the screen and drop it. It will open in a script box like this one. Change the number in the script from 5 to any number of turns. This script shows -5 because that will make a counterclockwise turn. Start and stop the script with the little round clock at the top of the box.
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Draw a second object using a new paint brush from the Supplies flap. Keep it. Each object needs to be drawn and kept as separate things otherwise Squeak will combine them as one. Type in a name for the new object and drag out a turn by 5 script tile for it. Start and stop that script using the small round clock in that script.

Now you have two objects and two scripts. You can start and stop each one using each one’s timer or you can open Supplies and drag out an All Scripts button. 
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Put this on the screen and click on go to start both scripts at once. The step button will run each script one time for each time you click on it. The stop button stops both scripts at the same time.
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All Scripts2/stop-step-go: fishschoolsnb
This project uses an All Scripts button which starts and stops all of the scripts at the same time. The fish are on a playfield. Two schools of fish were created using the green halo handle and the other school used the stamp tool in the paint palette. There are more than a dozen fish but, there are only three scripts controlling them. The fourth script is for the playfield. 
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Draw a fish using the paint palette and keep it. Get the halo for the fish.

[image: image102.png]



Click on the cyan handle [image: image103.png]


 to open a viewer of script panels. Highlight the word sketch at the top of the panel and give the fish a meaningful name.
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This fish drawing is about to become a school of fish so it is named school1.
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Please notice that the word sketch is at the very top of the viewer and it is that which must be chosen to change the name of the script and script tiles. 

Just below the word sketch is the word Search which is followed by a temptingly empty box with a type-right-here kind of green cursor showing. The purpose of this box is to help you find a script tile that you want quickly.  

Try it. Type the word bounce in the box by the word Search and press Enter on the keyboard.
[image: image106.png]© schooit





This opens a new category section and puts the script tile “school1bounce silence” there ready for you to click and drag it into a script.
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Bounce is found in the Pen Use category. You can always find it there too. The search feature is intended to make it quick and easy to find a tile that you already know the name of and you have a purpose for it.

This project will use bounce in the scripts so leave it there for now.

The script name has been changed to “school1” and all the tiles in the viewer panel show that name for the fish.
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Click on the tile school1 forward by 5 and drag the copy of it out onto the screen and drop in an empty place away from the viewer panel of scripts. Then add the tile phrase school1 bounce silence to the script box. You can click on the tile underneath the word search and drag the tile’s copy into the script box. Or, you can click and hold down on the word basic and open a menu list which includes the motion category. You will find the same tile there. 
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This is the script for the fish you have called school1 and now the fish can be copied and all the copies will follow the script you have written for the original fish. 

If you make the copies of fish1 before you write the script, the copies do not have a script and you must open a viewer for each copy and make a script for it. This is useful to know if you want many objects that look alike but behave in different way. For example you might spend an hour drawing a very detailed example of a fish and this drawing can be used and modified in a project so that the copies are not exact after you finish with them. 

If you make the copies of the fish after you write the script for fish1 the copies look like the first fish and they have the same script. They and their scripts can still be changed using the halo handle’s cyan eye. 

Get the halo for the fish and use the bright green handle [image: image110.png]


 to make as many copies as you wish. Each fish will follow the same script but because they are placed in different locations on the playfield, each fish will move in its turn to edge of the playfield and then will bounce back in the other direction. Drag the bright green arrow in the direction you want the fish to move when the scripts start.
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Add a playfield to this project by clicking on the Supplies flap and dragging out a copy of the one you find there. Get the halo for the playfield.
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In this project, the playfield stays in one place (playfields can be scripted to move just like any other object in Squeak) but the color has been changed to make it look more like an aquarium. There are two ways to do this. Use the magenta paint brush in the playfield’s halo. Or, use the cyan eye to open a viewer for the playfield and make the changes there. 

These are the playfield’s properties when you drag one out of the Supplies flap.
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Here is the same playfield’s color and border viewer with changes made.
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There are many property tiles in this viewer panel. Each of these can help make a project more like what you want it to look like.

Changes and choices like this take time to get used to but experimenting with them is a good use of time. It builds your own vocabulary of ideas. 

Put each of the school1 fish into the playfield. 

To make the other fish and have them look similar, click on the paint brush in the Navigator flap and open a new paint palette. The light haze of color that appears with the paint palette will allow you to trace a shape in another color. That is what this project shows for the red outline fish.
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A script was written for the first red fish and then copies of the fish were made using the bright green halo handle. The direction arrow in the halo was changed for the first red fish too. These red fish were put into the playfield too.

The dark blue school of fish was made differently. Open the Navigator flap and use the paint brush to trace a copy of the original fish using a darker blue color. Fill in the outline using the paint bucket. 

Click on the white loop on the lower left side of the paint palette to open a set of rubber stamp tools. 
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Click on one of the stamp tools. [image: image118.png]



It will change from the stamp into a tool that looks like a right angled corner. Click and drag this angle to draw a box around the part you want to copy. 
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This stamp tool will allow you to make any number of copies. These will all be treated as one object though when you click on keep and write a script for the school of fish you created.

Here is the school of fish made using the rubber stamp tool in the paint palette. 
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Get the halo for the school of bluefish and click on the cyan eye to open a viewer of script panels. 
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Change the name from sketch to something meaningful like blueschool. Change the forward direction by clicking on the bright green arrow and 

dragging it to point to the left (for these fish anyhow). 

Now start and stop each script of the three scripts so that all show ‘paused’ instead of ‘normal’. If you do not do this, the All Scripts (stop-step-go) button can not work the way this project uses it. The go button has a help balloon which says “Resume running all paused scripts”. So, if a script is not already set to paused, then clicking on the go button will not have any effect.

Open the Supplies flap and draw out an All Scripts button and drop it on the screen in an empty place outside of the playfield edges. 

Click on go to start all the fish swimming forward.
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Animation: eyeblinkernb
This project shows how to make an animation project. It uses a holder, a book, and a stop-step-go button. The Eyeblinker blinks. Squeakland.org has the original tutorial for this project http://squeakland.or:8080/super/211 
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Draw two views of the eye. One view is the open eye and the other is the closed eye. Each view is an object so draw and click keep for each as you finish drawing it. 

Put the drawings in a holder that you drag out of Supplies and drop onto the screen.

Paint and keep a spot of color on the screen (not in the holder area). This will become the location of the animation. The location of an animation can be scripted so that it moves just as any other object does. 

Open a viewer pane of scripts for the spot of color and name it what it will become; eyeblinker is this example.
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Click on basic and select graphics from the list that appears. 
Graphics is a category that is only available for an object that you draw. Graphics is not available for objects from Supplies. Try it. Pull an object from the Supplies and look for a graphics category. The supplies objects do not have a graphics category. They never do.

Choose the phrase eyeblinker’s graphic, drag it by its green/purple arrow onto the screen and drop it to form a script box.
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Get a halo for the holder and open a viewer pane. Click and hold down on basic then select collections.
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Find the phrase holder’s graphic at cursor and drop it into the eyeblinker Script1 box where a tiny drawing of the spot of color shows. By doing this you tell the spot of color to look like the first drawing of the eye that is in the holder. 

Next select the phrase holder’s cursor by dragging the phrase by the green/purple arrow into eyeblinker Script1. 

Click on the tiny green up/down arrow and scroll through the choices and select increase. Now the script will cycle through each of the drawings in the holder. 

Close the holder by clicking on the tan oval in the halo. Do not close the holder by clicking on the X in the top right corner because, if you do, it will destroy the holder and all the drawings there. 

The screen shot of this animation shows it in a Squeak book that has been modified. It includes a stop-step-go button and the timing of the blink of the eye animation has been slowed down to a more natural pace. These additions affect the look of the project but the basic animation is finished.

The animation was placed into a book dragged from Supplies.  Get the halo of handles for the book and chose the cyan eye to open a viewer. The book was modified by opening the book’s color and border panel and choosing among the options there. Click and hold down on basic to open a menu of choices. Click on color and border. 
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These script tiles can be left where they are for this project and they will still affect the book.  Change the color of the book by clicking the box of color and opening a pallet of colors. The cursor becomes a chooser tool and by clicking on the color you want it will fill the box and change the color of the outline of the book.

The color of the page can be changed too.  Get the halo for the book (at the bottom of the halo you will see the word book in faint lettering) and then click again until you see the word page. [image: image131.png]



The halo for the page has two extra handles:  

a light green eye [image: image132.png]


 and a magenta [image: image133.png]


 color chooser. 

These add many more options. The light green eye opens a menu of viewing options for page.  

The light green handle was not used in this project but it seems unfair to say there are two extra handles and then not give a little more information about both of them.
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As you see there are many ways to change the appearance and behaviors of the page and what it will do when someone is reading the interactive book. 

This project used the magenta handle to change the color of the page for the eyeblinker animation. The properties for the page include whether it will have rounded corners, a solid color or shade from one color to another and whether there will be a border and shadow.

Click on magenta handle in the page halo and this panel opens. Just click on the color you want the page to be and then click on Accept to make your choices stay with the project page.
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The appearance of the project is improved if the scripts and viewer panels are closed. 
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Close the viewer panel by clicking on the tab. You can also completely hide the viewer panel and its flap by clicking on the tan oval at the top of the viewer panel. You might not want people looking at your project to be distracted by the presence of the tools you have used to make the project. 

You can always get the viewer panel back by clicking on the cyan eye in the halo around an object.

Before closing the script box, look to see if the word paused is in the script. If it says normal, then start the script by clicking on the pink circle to start. Stop the script by clicking on the blue circle by the word ticking. The circle is a stop and go button. 
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Close any open script boxes. Click on the tan oval with the black O  [image: image139.png]


 . 

Do not try to close the script with the black X on a pink oval because this will destroy the script rather than just closing it. 

Drag a stop-step-go button from the Supplies. Click on go to start the animation. Stop will stop the animation and step will make the cursor hidden in the holder move one position at a time.
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Two ways to change the flow and pace of the animation are by changing the ticks per second speed or by adding copies of one phase of the animation to the holder so one stage of the animation shows longer. 

The copies of a drawing of the open and closed eye can be made using the halo’s bright green handle and dropping the copies into the holder where they will make the effect you want. The holder will open to accept the copies if the cursor point is inside the holder. If the object is in the holder but the cursor is outside of it, the holder may not open. The holder will get bigger as you add objects to it or, you can use the halo for the holder and make it bigger by clicking on the yellow handle. 

Change the ticks per second speed for scripts by clicking and holding down on the circle  [image: image141.png]


 that looks like a timer. 
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You will see the timer in the scripts boxes and also in the viewer pane.
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The menu of ticks opens and shows the default choice box for 8 darkened. This animation has 1 selected so that the motion is slower. This means this script is run one time every clock second.
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 Animation2: animationstarTrailnb
This project is an animation and leaves a pen trail.
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Draw a spot of color on the screen using the paint brush. Name the spot of color star. Open its viewer pane and click on graphics from the list of viewer pane categories.
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Click and drag the phrase tile star’s graphic by its green/purple arrow. Drop it on the screen.
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Drag many stars from the Supplies Flap then change their size and color properties by using the halo handles. Put each star into one holder dragged from the Supplies Flap and dropped on the screen. 
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Get the viewer pane of scripts for the holder and select the category collections and drag the phrase holder’s graphicAtCursor into script1 for 
the star and join it to the end of the phrase already there.
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Then from the collections category drag the phrase holder’s cursor into the script. Use the green/purple arrow to drag the phrase into Script1.
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Use the tiny green up/down arrow to change the phrase to read holder’s cursor increase by 1.
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The path the star take can be made visible by having them leave a pen trails. Trails trace the path that the center of the object takes as it follows the script.

Use the viewer panel for the star (not the viewer for the holder). Click on basic to open the category choices and click on pen use for the star. 
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Change the word false to true after the phrase star’s pen down. These tiles can be left in the viewer pane or can be put into the script box. It works in either way. Change the pen size with the tiny up-/down green arrows, change the color by clicking in the star’s penColor box and using the color chooser and change the trail style to arrows, arrowheads, or dots.

Erase pen trails by clicking on the yellow oval with an exclamation point on it. This will erase all pen trails in a project.
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Or, drag a copy of the phrase clear all pen trails onto the screen and drop to form a separate script box. 
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Start and stop the script using the round clock button in the top of the script box. 

If there is a script that says pen down true and a script that says clear all pen trails, a stop-step-go button’s result will be that the trail is drawn and erased and visible only briefly. A large object will hide this effect, but a small object looks like a shooting star.

Book: crystalsbooknb 
This project uses a book dragged from the Supplies flap. The book includes digital images and text typed in another document and copied into the Squeak project.
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Additional text was added using the Text from Supplies. The small drawing of the crystal was used to stamp the large design in the top right corner of the book and, it will stamp another design when the mouse enters the area of the small crystal. 

Drag a book from Supplies. This project has changed the color of the book’s border and the color of the pages too. Get the halo of handle for the book and notice the name of the object appears along with the halo.  Alt/click again in the same place to get the halo for the page.
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Use the magenta handle to change the color of the book’s border. This opens the green Properties for a PasteUpMorph. There are many choices for experiments with effects so that the book’s appearance is decided by you.  The book in this project has a green border that shades to dark blue and it has rounded corners. Put a check in the box by Rounded corners to choose that feature. Uncheck the box by Solid fill to add the gradient color change.
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Change the color of the page by getting the halo handle for it and experimenting with the choices available. The page in this project shows medium blue shading to dark blue and the corners are rounded too.
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The top border of the book shows four tools but more are available by clicking on <> in the top right area. Here is the original set of tools:
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Here is the expanded set of tools.
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- 
deletes a page
<< 
goes to the first page of the book

<
goes to the previous page

. 
open a menu of many more tools and options for book and pages.
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It takes time to explore all of these options but knowing these will give books distinctive appearance and actions.

The remaining tools in the top bar of the book are:

>
goes forward a page

>>
goes to the last page

+
adds a page

After the first page of the book is done, then click on the ‘+’ to add a new page. If they are both blank, you will not see any difference.  Put something on page one and something else on page two. 

Click on the center dot in the top bar of the book to open the menu of tools. 

Click on sort pages. This will open a box with all the pages shown as thumbnails. 

The order of the pages can be changed by clicking on one of them and dragging it to the new location within the sort tool box.
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The book in this project has a drawing of a crystal formation that has been given a script so that is will stamp copies of itself as the script runs.  Forward and turn tiles are from the basic script category of tiles and stamp is found in the miscellaneous set of script tiles. [image: image165.png]/stals
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Add digital photos by opening the file of photos on your computer and have that file and Squeak open as two side-by-side windows.  These photographs can be from your own camera or from internet image resources. 
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Click on the photo you want to include and drag it into Squeak. It will be large but since it is an object it will be equipped with a halo of handles and the yellow handle can be used to change the size to fit the page.        [image: image167.png]= 2005-07-17, july
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The halo for this photo was used to make the picture small enough to fit on the page and allow room for text to be typed there. 
It is also possible to add whole word documents to a book. Open the list of files called My Computer; drag the document’s copy into the Squeak project. 

It will have extra letters you will not want to clutter the project with so, drag a Grab patch tool from Supplies and use it to copy the part you want to keep. 

Here is the document in the Squeak project. The project only needs the part that starts at the title Salt Crystal Garden. 
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Place the copy made with the Grab Patch tool where you want it to appear in the book and then throw the rest of the document into the trash can in Squeak.
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Salt Crystal Garden

Day 1 Soak a piece of coal, sponge, rock, or shell, in water for 15 minutes. Drain the water and place the coal in a shallow glass or plastic
bowl. Sprinkle 2 Tablespaons each of Mrs. Stewarts Bluing, selt, waier and ammonis,

Day *2 4dd 2 more Tablespaons of salt

Day 3 Add a mixture mads of 2 Tablespoon each of Mrs. Stewarts Bluing, salt, water and ammonia. AVoid pouting on crystsl growth.

Repeat Day 4+ Repeat the directions for Day *#3 as needed 1o keep crystals growing. For color, add drops

of food coloring. These directions wers adapted from the flyer that comes with Mrs. Stewarts Bluing. (Schnucks has Mrs. Stewarts Bluing in
the laundry products aisle.)
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This screen capture shows one page in a book about growing crystals. It includes a digital photograph and text from a word document. There are a lot of steps involved but they offer advantages for making each book distinctive and appropriate to the author’s purpose and design preferences.

Book: bookbuildingnb
This project is an interactive exploration of some Squeak tools used to create a book. It is a book about a book.  It is best viewed as an interactive project on screen rather than as a paper document.
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Here is a later page from the book showing the interactive features of the story about going camping called “My Summer Vacation”. There are twelve pages in the camping story and about thirty pages discussing and applying book tools.
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Here is the table of contents of the how-to book.  There are five topics: Book Tools, Illustrations, Scripts, Sound, and Text. 
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Please try using the on-line tutorial version.  Your comments are welcome. Email: squeakcmi ‘at’ uiuc.edu 

Bounce: bouncemoonnb
This project uses forward, motion/bounce, pen trails and a playfield.
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Draw a circle with the paint tool and keep it or drag an ellipse from Supplies. 

Get a halo for the object then click on the cyan handle to open the viewer panes.

Highlight the word sketch in the top of the script panel and give the object a meaningful name. Here it is called blue moon. Press enter/return on the keyboard to get the name to take effect. Now every script tile is called blue moon; blue moon forward, blue moon turn, etc. 

Naming each object a meaningful name the first time you open its viewer will help you keep track of your objects as you make more complex projects that contain many objects. 

It will save time and confusion to make a habit of naming objects as soon as you create them.

Click and drag on the phrase blue moon forward by 5 and drag it onto the screen in an area away from the panel. Click to drop the tile onto the screen and it becomes a script box. 
Click and hold down on the word basic to open the list of the other script panes. Click on ‘motion’ to choose it. This opens a new set of script tiles and the new behaviors and properties they carry.
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Drag a copy of the phrase tile blue moon bounce silence into the script box that is already open and includes the tile forward by 5. A bright green target area opens in the script box to show it will accept the tile you are holding on the tip of the cursor. 

Next click on the word motion and open the list of other script panes again; select pen use by clicking on it.
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Notice that the tiles in pen use do not need to be dragged into a script box as some other phrase tiles require. You can leave them where they are and make the changes there. The effect will happen for that object even though the tiles have not been dragged into a script box. This is also true for the effects in the color and border set of script tiles.
Pen use includes a set of choices about the color, size of the pen nib, style of trail (lines, dots, arrows, and arrowheads).  There are many interesting and beautiful combinations of forward/turn/bounce/pen use. 

Notice that the top phrase tile in this set of tiles is blue moon clear all pen trails; click on the yellow oval with the exclamation point in it to erase all the pen trails on the screen.
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That means all pen trails are erased, even pen trails made by other objects in other scripts in the project.




















The phrase blue moon’s penDown false is in the script panel when you first open the pen use pane. Use the tiny green up/down arrow pointing up/ to scroll from false to true.
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The project in this example used a playfield to contain the blue moon and its pen trails. 
Open the Supplies Flap and drag out a playfield. The playfield has a halo of handles just like any other object in Squeak. 

[image: image180.png]



It has an additional handle that opens special options for playfields. 

The halo’s green eye near the lower left edge opens a menu of viewing options for playfields.
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As you can see, there are many, many additional items in this menu. More information about each menu item will be found in the lexicon that is Section II of this Notebook. 

Use the bright yellow halo handle to make the playfield the size you want. It can be as large as the whole computer screen or very small.
A playfield could contain many objects itself and it also be contained in another playfield, book, or holder.
Click on the cyan handle to open a viewer pane of scripts.
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It is possible to write a script that moves the playfield around too. Make it go.
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Playfields also have additional categories of script tiles. Click and hold

down on the word basic and the list opens to show the additions are: collections, input, pen trails, playfield, and stack navigation.
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It is also possible to change the color of the playfield to make it suit the purpose you have in mind. 
Click and hold down on basic and then choose color and border. 
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Changes are the result of choices. The color and border tiles can remain in place in the viewer pane but the changes will still affect the playfield project’s appearance. 
The halo for playfields also has an extra handle that is magenta. Click on it to open the panel Properties for a PasteUpMorph<Playfield>. There are many options in this panel that will help make your project look exactly like you want it to look. 

There is a Notebook Section III project called Properties for a PasteUpMorph<Playfield>kh to show some of these option’s effects.
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Center of Rotation: setRotationCenternb
This project changes the center of rotation of an object.
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The drawing above is a composite of two separate drawings. The part outlined in red was drawn and outlined as a separate object from the rest of the machine. 

The shovel object’s default center of rotation is half way down its length but it needs to be at the top where it would attach and so work like a hinge with the other part of the shovel handle.
Get the halo for the shovel part and click on the red [image: image189.png]


 menu handle.
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Select painting from the menu to change the center of rotation..
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Click on the arrow by the word painting and a list of options opens:
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Select the phrase set rotation center. Once you click that phrase, your cursor changes from its regular shape into a large plus [image: image193.png]


 and it is this that is used to set the new location. 

Just click the cursor/plus down in the place you want the new center of location to be. 
The cursor/plus will turn back into the familiar blue circle with green arrow.
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Here are some screen shots showing different positions of the shovel once the center of rotation has been changed. 
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The center of rotation can also be set outside of the object and this will give change how the turn and forward look when a script is running. Experiment.
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Connectors: connectorsslingnb
This project uses a few of the supplies in the Connectors tab of the Object Catalog.
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Open Supplies and drag out an Object Catalog and drop it on an empty part of the screen. Choose the Connectors category. 

There are nineteen objects in this category. This project uses three of them: Pin, Curvy Connector, and Maker Button.
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Here are two orange Pin’s joined by a Curvy Connector which has been pulled out of its original as a straight line position. Click and drag to place the line.
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The marble sphere was drawn using the paint tools. Get the halo for the blue sphere and write a script for it that makes it go forward.  Try the script and pause it.
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After the sphere’s script has been written, put the sphere on the Maker Button and all the copies will have the same script.
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Get the halo for the curvy connector line and write a script for the line to move forward. Start and pause the script.
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Open Supplies and drag out a Stop-Step-Go button. Click on go to start both scripts at the same time. 
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Detailed Watcher: detailedwatcherheadingnb
This project shows using a detailed watch and steering wheel to control the direction of the car. The detailed watcher gives information about the heading of the steering wheel. The detailed watcher’s tiny green up/down arrows can be used to steer the car.
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Open the Navigator flap drag out a paint brush, paint a car and click on keep it. Get the halo for the car and click on the cyan handle to open a viewer of scripts. 
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Name the script car steering.
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Drag out the phrase tile car steering forward by 5 and drop it in an empty part of the screen. Drag out the phrase car steering turn by 5 and drop it in the same script box.
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Open the Navigator flap drag out a paint brush, paint a steering wheel and keep it.

Get the halo for the steering wheel and click on the cyan handle to open a viewer of scripts.
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Name it a wheel.
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Drag a tile named wheel’s heading from the viewer panel and join it to the end of the phrase car steering turn by 5. A bright green target area will show where to join these two scripts phrase tiles. The script will look like this.
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Do not drag the wheel’s heading tile by the purple arrow. This would have a different effect in the script.

The detailed watcher is found by clicking on the very small rectangle to the left of the words wheel’s heading    
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Click on the rectangle and a menu will open. Click on detailed watcher
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and a small blue tile will attach to the end of the cursor for you to drop onto the screen.
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Start the car script and watch the wheel’s heading numbers change. Or, you can use the tiny green up/down arrows to steer the car.  

If you would like to see the trail of the car’s path, open the viewer of scripts and choose pen use. Find the tile pen down and click on the tiny green up/down arrow to change the tile from false to true. 
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The car will leave a trail that is the path the center of the car has followed.
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Digital Images: penciltimernb
This project uses a digital photograph stored in a folder called My Pictures on the computer. It could be one you took or an image from the internet. The photo was cut using the Grab Patch tool and each part was scripted to turn.
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Open the folder that contains the digital image and place the folder side by side with a New Squeak project screen open. 
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Click on the photo you want in Squeak and drag it onto the Squeak screen. Drop it there. It will probably not be the correct size for the project. 

The photo is an object, just like any other object in Squeak, and will have a halo of handles. Alt/click and use the yellow handle to change the size of the photo by clicking on it and dragging it towards the center of the screen to make it smaller. It you want it bigger, move the whole digital image using the black handle at the top and give yourself room to drag the yellow handle away from the center of the image.  

The photo in this project was cut into parts using the Grab Patch tool from Supplies and each part was scripted to turn.
                                      [image: image220.png]
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The white line around the pencils shows one section that was created using a Grab Patch tool. Click on the new object to open the viewer of scripts. This object turns by 5 when the script is running.

[image: image222.png]110 O [t misae]scionr | poses) ] %)

part middle turn by §5 5





Event Recorder: eventrecordernb
This project uses an Event Recorder to make a short film of the actions on the screen when a Squeak project is running. 
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Open Supplies, drag out an Object Catalog and drop it on the screen. Click on the Presentation tab and then click on Event Recorder to place one on the screen.

Write a script for an object you drag or drag from Supplies. Click on the word record.  A menu will open asking whether to overwrite a script or choose a new name. Name each event with a meaningful name.
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After you have named the tape you are about to record, move your cursor or the object on the screen and, when you have finished doing what you want a recording of, click on the word stop on the Event Recorder.
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The event recorder will record (almost faithfully) the actions of your cursor and other objects on the screen. The Event Recorder is not a perfectly accurate film of the events on the screen. In spite of the inaccuracy, it is an interesting tool and can show a series of steps visually without need to resort to text.
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The shrink button will compact the events recorded and make a smaller file.

The little round dot in the top row of the Event Recorder changes colors. It is red when recording, yellow when stopped, and green when playing the recording. 

The button will make a button for you to include in a project so that all the mechanics of this process are hidden from the person using the project.
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Here is the middle set of tools in the Event Recorder.
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The bottom row of tools allows you to save a tape as a file on a disk or play one already stored.
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Fires per Tick: fancystarkh

This project shows how to change the number of times a script fires for every tick of the script. The clock can also be set to determine how many ticks per second the script will run. By combining fires per tick and ticks per second you can create a script that will not run on a typical home computer. 
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Do the math calculations before you click to start the script running. If your script says turn by 5 and you change the number of times the script clock will tick per second to 100 that means the object’s script will run 100 times for every actual clock second. Then if you specify that the script fire 10,000 times for every tick of the script, the final number is one million operations per second. Choose numbers that are too big for your computer and it will lock up trying to do what you asked and you may have to quit Squeak and restart your computer.

Draw and object and create a script that makes it turn by 5.  

Then click and hold down on the name of the script to open a new menu of choices.
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The name of this script is fancystar. This menu opens when the name is clicked on and held down.
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Locate the phrase fires per tick and click on it to open a box where you can select how many times a script will fire for each tick you have specified.
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Other opens a box in which you can choose any number.  
Forward: shapesfishnb
This project shows uses of the forward script tiles. It shows one use for a stop-step-go button from Supplies and how to build a handy reset script and a button to control when it works.
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The six shapes that make this fish were drawn each as a separate object using the paint tools. Use a paint brush from the Navigator Flap and when the paint palette is open, pull down the tab on the lower right corner.
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The straight line tool, the ellipse tool, and the paint bucket were used. Each separate part of the fish will have a script that makes that part move so draw each part and click to keep it before drawing another part. Draw an outline of a shape and fill it by clicking on the paint bucket, choosing a color and clicking to pour the paint into any closed shape.

Get a halo for each object, click on the cyan handle, and open a viewer pane for each. Give each sketch part a meaningful name.
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Here is one of the scripts and the object shape it moves.
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The movement of each object is forward. Some go up to the body and some go down. The direction arrows in the center of each object were used to set the direction of movement so that the final correct position of each part would look right. The script shows uses of positive and negative numbers. The fish’s eye has a script forward by - 4 because it is further than the other objects and yet will arrive at a correct position around the same time.
Open Supplies and drag out a copy of the stop-step-go button. 
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Before this go button will work all of the scripts must have been started and stopped once using the clock button in script boxes for each object. 

The help balloon for the green go button says, “Resume running all paused scripts”.  The important word is resume.  A brand new script shows the word normal and this does not change until the clock/start button has been clicked on and then clicked again to stop the script. The first click changes normal to ticking and the script is running and your object is following the script you wrote. The second click on the clock button will pause a script. After you start and stop/pause each object’s script, then you can use the stop-step-go button to control them all at once.
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One mouse click on the green go button will start all the objects’ scripts at the same time. The red stop button will stop them all at the same time. The center button called step will cause each script to cycle one time. 

A reset button is useful. It is one way to have a project that can be started over and over again and always look the same as it did at the beginning.

Once an object is placed where you want it to be when the project opens, you can put that information into a script that is controlled by a ‘reset’ button. Then with one click of the reset button all the objects will return to their starting positions. The fish in this project has six parts and each part has 

a script and each part has some information about it in the ‘reset’ button’s script.

Open the Supplies Flap, drag out a copy of a Press me button.  [image: image240.png]



Get the halo for the Press me object and click on the red handle to open a menu of choices for it. Select change label and a box will open with the words press me highlighted and ready to accept the new name you choose for it. 

Type reset or another name that is meaningful to the project you want to do, click on accept and the name of the button is changed. 
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To add a script to the newly named reset button, click on the cyan eye handle and open a viewer panel of script panes. 

Click on the word sketch and name the script what you want the button to do after you finish scripting it.  Click and hold down on basic to open the list of viewer panes. Choose change label; this example has called it reset.
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Drag out the phrase reset emptyScript and drop it onto the screen.
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This object’s (the reset button is the object) script will be built out of phrase tiles from each of the objects’ scripts. 
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The fish body’s first position is set using x and y coordinates. These x and y coordinates are just a way of placing something on the screen at a position. 

This Squeak project uses the whole screen. The x axis starts on the left at a position called 0. A bigger screen will show a bigger number of positions on the x axis. The computer screen that I am using shows the far right on the screen to be at 1038.  The y axis is like a ladder to climb up from bottom to top with 0 at the bottom of the screen.  The top y axis number which my screen shows is 782. 

These x and y position numbers can be found in the basic script for each object. Before you build the reset script, place all the objects where you want them on the screen and then use the tiles with those positions to build the reset button’s script.

Those phrase tiles are dragged into the script box for the reset button. The body of the fish is at x 299 and y 412 and the heading is at 0. 

Those three tiles are dragged into the reset button’s script. Use the purple/green arrow to do this.
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The full list of script phrases is shown below. It looks like a lot of information but is just a long list of places defined by the x and y co-ordinates and headings for each fish part. 
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Decide when the reset button should work and how the person using the project will control it. Look at the top line of the script box and click on the word normal to open a menu of options.
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The menu list that opens looks like this and asks the question: When should this script run? The decision in this project was to have all the objects return to their starting positions whenever the reset button was clicked on.

[image: image248.png]10 O Fomeon | oy

pavsed
“iram ticking
ira movsebovn
L movsesilibeva
heading € §5.0 mousellp
Fr203 o
3 movseEnerbragein
) y €lgpo ousLeavebregeing
Eyex's S heading € 5.0 pening
Closing
Lowerfinl's §x « §) 283 more. »

Cowerfintalby €8, what do these mean?
124 “jy»297 spply my status 1o all siblings
\ Lowerfinl's § heading € § 5.0




Click on the phrase mouseDown and the reset script will run only when a mouse is clicked down on it. 
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Forward2: forwardexperimentskh

This project is a set of script experiments using the forward by tile and the tiny green right-pointing arrow by the number 5. These are math operations such as plus, minus, greater than, less than, and equal to.
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Each script is an experiment with the math operations available in Squeak by clicking on the tiny right pointing arrow. [image: image251.png]


  This arrow opens a list with up/down arrows to scroll through the choices.  These are the choices:

add 

 [image: image252.png]



subtract
 [image: image253.png]|

s[§-/42 4




multiply
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divide
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divide and truncate
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remainder when divided by   [image: image257.png]$5l4vsz




the smaller value 
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the larger value
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These can be combined in many ways and experiments will increase the ideas you have about ways to use them. 

Gradient fill: gradientfillplayfieldnb
Learn to use gradient fill in projects. There are many ways this can be used to cause effects in a project. In this example the star will leave a trail of dots when the brightness of the background underneath it is less than 75. 
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Open Supplies and drag out a copy of a playfield.  Click on the cyan eye in the halo of handles and open a viewer panel of scripts.
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Playfields are one of approximately fifteen objects from Supplies or the Object Catalog that are provided with a large number of options to change the appearance of the color and the border of the object. The things you draw using the paint brush from the Navigator flap will have much more limited options for color and border so those must be drawn with the kind of detail you want in your finished drawing.
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Change the color of the playfield by clicking in the light green box to the right of the Playfield’s color script tile.
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This will open a paint palette and a color chooser. 
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Now change the statement Playfield’s gradientFill to read true rather than the false. Use the tiny green up/down arrows. There are only two choices: true and false. 

The color will shade from your first choice color to some other color. If you do not like the second choice color that appears then, just click in the small box to the right of the tile Playfields secondColor and use the color chooser and paint palette that appear.
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The playfield colors will shade gradually from your first choice color to your second choice color.
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Open Supplies, drag out a Star and drop it in the playfield.  Use the cyan eye in the halo of handles to opening the star’s viewer panel of scripts. Use Color and Border choices to change the star. Put the star on the playfield.

The finished script will look like this.
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Drag star forward by 5 and drop it on the screen but not in the playfield. Change the number to 30 or some other number that will make the star move far enough to touch against the side of the playfield. Add star turn by 5. This script shows turn by 10 to make the curve not as sharp as the one if 5 is the value. It is a matter of your choice, so choose. 

This project includes a test so that the pen trail will only show in part of the playfield. 

Get a test form by clicking on the small beige and black box to the left of the pink oval with a black X in it. This will give you a copy of a test form to drop into the script you are building.
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Drop the test into the script below the first three statements you have there already.
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Click on the basic category of script tiles and hold down to open the menu of other categories. Choose observation by clicking on it. This category of tiles can be used to determine where and when the star makes a pen trail.
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Drag a copy of the phrase Star’s brightnessUnder into the test form and drop it in the top line of the test form. 

The tile changes form after you have dropped it to look like this. The additional arrows, the math symbol < (less than), the number five, and the arrow pointing right are all added when the tile is dropped into a test form. 
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Open a menu of choices by holding down on the ‘<’ to see all of them at one time. The tiny green up/down arrows allow you to scroll through the choices without opening the whole list.
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This project uses the ‘<’ which mean ‘less than’. So, if the degree of brightness under the star is less than 75, the pen will be down and leave a pen trail of dots. 

This example uses dots instead of the default lines in the star’s pen use category in the viewer panel. The dot size was changed to 2 and the color of pen trail was changed too.

Here is the list of pen use options and the choices for this project show.
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The tile Star’s pen down true will be dragged into the test form and dropped by the word yes.  The same phrase tile but with the choice false will be dropped into the test form by the word no.
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The finished script looks like this.
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The phrase clear all pen trails was dropped in a blank part of the screen to open a new script that will make it easy to erase the pen trails from the playfield. Click on the yellow oval with the exclamation mark to run the script one time. Or use the start and stop clock next to the word normal.
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Heading: headingexperimentsnb
This is one of a few projects in this notebook that is not explained in detail. It is better to try this one using the actual project on your computer because it is a set of experiments that are much more fun to try than to read someone else’s results.
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& Photalmpr

BT





You can find it on www.squeakcmi.org . Click on Projects then on top then on search.  Type the name of the project (headingskh) into the search box and click on Search button. Then open the project on your computer. It will not work if Squeak is not installed. 

Here is a list of the information and scripts needed to make a similar project. 

This project shows a series of experiment with combinations of forward, turn, and heading. There are three pages. The text poses questions about what is going on when a script is running. There are reset buttons so the scripts can run over and over again with exactly the same start. 

This is page 1 of the book.
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The color of the books outline was changed. The color of the book’s pages was changed. A page turn button from Supplies was placed in location using the x and y co-ordinates in the basic viewer panel. 

The text was written using a text with border style of adding words that is found in the Text tab of the Object Catalog.

A start-step-go button was dragged from Supplies so that several scripts could start at one time.

There are Detailed watchers for the x and y co-ordinates of each object.

A reset script was written so that the experiments could be tried over and again. 

Heading2: headingnb
This project experiments with combinations of forward scripts each having a different heading. This project also adds explanatory text to the screen.
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There are many effects possible by combining a few script commands. 

Draw an object that will be part of the experiment. Part of the drawing should include some clue or design feature that will help show the original top of the object. After you keep the drawing, click on the halo’s cyan handle and open a script viewer panel. Name your object a meaningful name and build script 1.

Since the purpose of this project is to explore the effects of combinations of script tiles, keep one script tile the same in each script and change the second tile.  

Here, forward speed by 5 is in each script but each script includes a different heading.
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The heading tile is dragged by the purple/green horizontal arrow into a script box. 
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After the tile is in a script box, it changes appearance and loses the purple/green horizontal arrow. The little white rectangle just before the tile’s name also vanishes. 

The white rectangle [image: image282.png]


 opens a menu of choices. These choices include whether to include a simple watcher or a detailed watcher in a project. These show current information. So for example, a simple watcher for the heading would show the object’s heading on the screen while the project is running even if the viewer panel of script tiles is closed. 
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So that it is easy to see where the object has been, click and hold down on basic in the viewer panel and click on pen use.
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Look for the phrase blue’s penDown false and use the tiny green up/down arrow to change it to read true. This means when a script is running that the center of the object will have a pen and the pen will be drawing the trail/ path that the script describes. 

This project’s scripts use four different headings.

Script 1 has a heading of 0

Script 2 has a heading of 90

Script 3 has a heading of 180

Script 4 has a heading of 270

Start and stop each script and see where the trail is. Once you see what is going on you will be able to make many geometric shapes and designs. 

Trying combinations of scripts will be interesting. There are many possibilities in these experiments. 

To add text to a project, open Supplies, click and drag out a copy of the word Text. Drop it on the screen where you want the text to be. Typing text is very much like it is in any word processing program except in Squeak the text is also an object and has a halo of handles which allow changes to be made. 
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There are three extra handles for text: light green, peach and rust.
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The light green handle opens new styles and sizes. Each black arrow head opens menus to choose the size of the font. There are standard sizes and there are also ways to specify a size that is not typical. As an example:
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Click on the arrow to the right of BitstreamVeraSerif and when the menu open choose new size. A box will open, type in 6 and you will see print this small. [image: image288.png]



The text box must be adjusted using the yellow halo handle to make space for the letters of a word. Text can also use the ‘enter’ feature, space feature, and tab of a regular keyboard.
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This handle opens a text style menu.
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The handle opens a menu with more text choices.
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Hide: fallingStarnb
This project uses hide and show tiles to make a star appear and disappear.
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Drag out a playfield from Supplies. The playfield’s color was changed for this project using the Color and Border menu of tiles.  
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Drag out a star from Supplies. This project’s star’s color was changed using the Color and Border menu for the star. The size was changed using the yellow handle in the halo.

Make a script for the star using these tiles from the motion category.
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Change the forward number to 10. Try the script.
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Click on the tan box near the word paused and add a test statement to the script. 
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A test statement box allows you to set conditions and to ask if they are met, yes or no, true or false.  
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This test asks: Is the star higher than y=140 in the playfield?  If it is higher than 140, the star will show. If it is not higher, then the star will hide from view. The star will continue to move and since the script includes a tile star bounce it will make the trip up and down over and again. 
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The tile in the motion menu looks like this:   [image: image300.png]stars y




But, when it is picked up it looks like this:     [image: image301.png]



The symbol ‘<’ means ‘less than’. The value was changed to 140 after the tile was in the test.

Open the miscellaneous category to find the tiles for hide and show. 
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The finished script looks like this.
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Holder: knotTodaynb
This project is an animation and uses a holder to store each stage. It shows a series of hand drawn stages of the process of tying a knot. 
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This is an animation of a figure-eight stopper knot. Each stage of the knot was drawn as a separate object using the paint tools. They were put into a holder dragged from Supplies. 
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The paint tool was used to put a spot of color on the screen. It was named knot and the viewer pane was opened.  It is good to name the little spot of color what it will become so that it is clear what it is. The viewer pane of scripts was opened and the graphics category was selected. 
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The phrase tile knot’s graphic was dragged onto the screen and dropped to make script1. The green/purple arrow was used to drag the tile. 
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The holder’s script viewer was opened and the ‘collections’ category selected.
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The phrase tile Holder’s graphicAtCursor 
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was dragged into Script1and dropped onto the end of the tile knot’s graphic.
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Then the tile holder’s cursor was added to Script1. The tiny green up/down arrow was used to change the tile to read holder’s cursor increase by 1. Increase will cause the cursor, the black outline box around the drawings, to advance one position each time the script runs. So every time the script runs, the image that shows for the knot’s graphic is a different stage’s drawing of the knot. 
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Joystick: joystickdemonb
A joystick is used in this project to control the motion of the star. 
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Draw a shape using the paint brush in the Navigator flap and keep it. 

Make a script for it using the cyan eye in the halo and opening a viewer panel of script tiles.

Name the object and then drag and drop the tiles forward by 5 and turn by 5 onto the screen into one script box. 

Drag out a copy of the joystick and drop it on the screen.
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Here is what the joystick looks like when you open the Supplies.
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The joystick’s color and size were changed. Get the halo for the joystick and click on the paint brush handle in the halo. 

Click on the color you want the box to become and use the paint bucket to pour it into the brown box. Keep it. 

Change the shape by clicking on the yellow halo handle. The center ellipse’s color can be changed too. Put the cursor point on the red color and click until you see the halo for it. Select the paint brush tool and change the color with the paint palette that opens for the ellipse. 
The joystick controls the other object by adding script tiles for the joystick to the script tiles to it. 

Get the halo of handles for the joystick, click on the cyan eye to open a viewer of script panels. 

The joystick comes with a special category of script tiles. Click on the word ‘basic’ near the top of the script viewer to open a menu that looks like this. 
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Click on joystick to open the new category of tiles. 
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Click on joystick1’s left/Right and drop it into the script for the star. 

You decide if you want left/right to be associated with a turn or with a forward movement. This script added up/Down to the forward tile and left/Right to the turn tile. 

Start the star’s script ticking and then click on the center ellipse of the joystick to control the movement of the star. If the star’s script is paused the joystick does not work.

The joystick tiles left/Right and up/Down do not both have to be used as a pair in scripts. 
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Obtrudes: obtrudesnb
Obtrude means to push out of a boundary. This project includes a test that says, if the green ball obtrudes then, the ball will return to a starting place that is specified with x and y coordinates. 
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Drag a playfield out of Supplies and drop it on the screen. Change the color and border using the cyan eye of the playfield’s halo. 
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Then draw a sphere in a blank part of the screen, keep it, and then drop it into the Playfield. Do not draw the sphere on top of the Playfield because this sometimes causes errors. 

Open a viewer panel of scripts by clicking on the cyan eye of the halo for the object. Drag out the tile forward by 5 and drop it on the screen. Do not drop the tile in the Playfield. After the script box forms then add the tile turn by 5 to the same script box on the screen.
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It helps you see what is going on if you add a pen trail to the project. Click on basic in the viewer panel and hold down until a menu opens. Choose pen use from this menu.
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Choose a penColor by clicking in the blue box to the right and use the color chooser that appears. Here green was chosen. 

Use the tiny green up/down arrow by the word false and change it to true. These tiles do not need to be moved into the script box for the green ball to take effect. Leave them where they are.  

Now, click on the small tan rectangle in the top line of the script box to get a test form that will be added to the script box.
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Drop the test form into the forward and turn script box. 

Click on basic in the viewer panel and open the category called motion.
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Get a copy of the phrase tile greensss’s obtrudes and drop it in the top line of the test form. 

Then decide what you want to have happen when the ball does obtrude at the edge of the Playfield. This project has the ball return to the same x and y position every time it obtrudes. It does not always have the same heading or position when it does obtrude so it leaves an interesting trail pattern.
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Pen Use: drawingShapesnb
This project shows how to use the pen trail feature to draw geometric shapes. There are three examples in the project but only the first script is explained.
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Draw an object and keep it. Click on the cyan eye of the halo and open a viewer of script panel. Draw out a tile with forward by 5; drop it on the screen. 

Change the forward by 5 to forward by 100 by clicking on the number and highlighting it. 
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When there is a green background behind the number it means you can type in any new number without having to erase the number that is there. The reason the number is made so large is so the pen trail will be easier to see. 

Change the turn by 5 to read turn by 90. 

Open a new category of script tiles by clicking on the word basic. 

This opens a menu. Choose pen use from this menu by clicking on it. 
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Change the penDown phrase from false to true by clicking on the tine green up/down arrow.  There are only two choices, true and false, in this kind of script box. 

These script tiles do not need to be dragged into the script box that has the forward and turn tiles. The pen use tiles will still act in the script when it is running.

When the statement reads penDown true the object will leave a trail matching the color you selected. 

Try changing the trailStyle by clicking on the tiny green up/down arrow. 

Change the penSize.

Change the turn by number. 
Playfield: playfieldnb
This project shows some of the changes it is possible to make to playfields. There are similar tool sets for Books and Holders too. 
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The airplane is on a playfield that has been modified. The shape, color and border were changed using the two additional halo handles that are part of the playfield. The playfield contains a grid with its own set of coordinates. After a project has been built on the playfield the size can be changed bigger or smaller. 

Drag a playfield out of the Supplies flap and drop it on the left side of screen away from the area where script viewer panels open. This way you can still access the scripting tiles for your project.  Do not drop script tiles on the playfield, they will not turn into scripts that you can start and stop. Drop script tiles in an empty part of the world. 

The playfield allows you to control where things are and where they stay. In this project the airplane is embedded into the playfield and so will always stay on top of the playfield whether the plane is clicked on or the playfield. On a world screen, the last object you clicked on is the one that is on top and this will be aggravating if there is a particular plan you have in mind.
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Notice that the playfield has two additional handles in the halo; one is a pale green eye and the other a magenta paint tool.

The pale green halo opens a menu of special features. There are additional menus that open from there. Some are duplicates of tiles found in the script viewers. For example, the fill style and border style can be modified in the color and border category of the script viewer panel. It is a matter of convenience which you choose to use.
[image: image332.png]X Playris»
send 10 back
bring o ront
cinbed into
il sy
bordat syl
arop shadow
ayout
halo sctons

resist being deleted
fesin being picked up
b2 Tocked
brovids <lipping
Sirecrion nandles
accept arops
Founa corters
copy & print,
Siotas
Cxport
Stk sad csrds,
Sives
G
penrails within
Hlaytield options... X (Gl8

osomoEo
-




The last line on the menu is playfield options and this opens even more ways to make your project look and perform they way you want. The more you experiment with these tools, the more ways you will have to modify a project. These experiments are a way for you to build a vocabulary of ideas to draw from for future projects. 
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Here the graph grid options have changed the playfield. Clicking on make graph paper takes you through a series of questions that allows you to select the size of the grid squares, the color of the background and a color of the lines.
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The playfield’s magenta handle opens a set of tools that further change the playfield’s appearance. Here are those tools.
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Click on the check mark/empty box to add or take away that effect. If solid fill is not checked then the 2nd gradient fill choices are available. The border color and style can be changed. The origin of the shading color can be selected and the amount of change by choosing colors. Here you see the result of choosing these two colors, rounded corners, changing the gradient fill’s origin and direction, and changing the border style, color and size. 
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Many of these features are also found in the script viewer as tiles so they can be added to scripts to effect change in action. 
Notice that the Book from Supplies has similar tools and options.
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Each tool can be combined with others so, many variations are possible. It is worth spending time experimenting with these tools so that a sense of the possibilities becomes part of your thinking about playfields and books.

These are playfields that have been modified to show a few of the variations.
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Reset Script: checkPleasenb
This project shows how to build a reset script and a button to fire it when it is wanted. 

[image: image340.png]BB squeak! (C:\Program Files\Squeak\Plugin\SqueakPlugin.image)





Draw an object, keep it and get the halo of handles and click on the cyan eye to open a viewer panel of scripts. 

Here is the script for this project. The bounce phrase tile is found in the motion category of the viewer panel of scripts. Click on the tiny green up/down arrows to scroll through the menu list. Or, hold down on the label ‘basic’ and open the whole menu. Click on the new category to choose it.
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Then start a new script by clicking on tile checkplease emptyScript and dragging it out onto the screen.
[image: image342.png](e
‘ t B checkplease emptyscript




When you drop it a script box will form around it. Add in the tiles for the x and y positions. You decide what those positions are and that is where you want your object to be when the script restarts. 

Use the green backed purple arrow to draw the whole phrase into the script box. Add the phrase tile for the heading of the object too. 

Click on the motion category and drag out a copy of the phrase clear all pen trails and drop it in script 2 also.
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The new script will look like this.
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Look for the box in the top border of the script2 and find the box with the name you gave this script. Click on that box and a menu will open. There are many choices in this menu and this project uses two of them.
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Click on the phrase rename this script. 

A box will open where the new name can be typed. 
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Here is script2 now renamed reset. 
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Now look at the menu again. Select the phrase button to fire this script.
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This button will be produced and stuck to the end of the cursor’s point.
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Drop it on the screen. Before closing the reset script and clearing it off of the screen, click and hold down on the word normal in the top of the script box. A menu of choices will open. These choices show when a script should run and whether it should run when the mouse is down or mouse is up after clicking on it. 

There are many other choices. It is good to experiment with these to build a vocabulary of techniques for future projects.
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This project uses the mouseDown phrase. This means, when someone clicks on the small reset button that the reset script will run and the object will return to the x and y positions and the heading in that script.
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Scale Factor: emptyBoxnb
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This project uses a scale factor from the geometry category of script tiles to make the drawing of a box get smaller and smaller with each tick of the script. 

Draw an object, keep it, and use the cyan eye in the halo of handles to open a viewer panel of scripts. Click and drag the two tiles forward by 5 and turn by 5 into one script box on the screen.
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Click on the word basic in the viewer panel to open a menu of other categories and choose geometry. 

There are many ways to use this category of tiles but this project only uses the one called emptybox’s scale factor.
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Change the scale of the drawing by clicking on the tiny up/down arrow by the number 1.0. This project drawing was increased to 5.80 as the size to start with when the script runs. You will see the project change size as you scroll up through the numbers. 

After setting the new scale, then click on the green arrow with a purple background to get a copy of the whole phrase and drop it into the script box already started. 
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There is one more setting to change in this script. Click on the tiny green up/down arrow by the words ‘scale factor’ in the script1 box. Hold down and a menu will appear.
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Choose decrease by. If you choose increase by or multiply by be prepared to stop the script very soon after starting it because the object will grow very large, very fast. 

Here is the finished script.
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Set Rotation Style: fishySwimnb
This project shows how to change the rotation style of an object when it bounces against the edge of the world screen or in a playfield.  The fish in the project will bounce and turn upside down unless the rotation style is changed so that it flips left to right.
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Draw an object and keep it and then get the halo of handles; choose the red halo and open a menu of choices.
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The halo’s red handle menu looks like this:
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When this menu is open, click on the little push pin symbol and the menu will stay open while you read it. At the very bottom of the list is painting and a little right pointing arrow indicates there are more choices for that item in the list. Click on painting to open the next list and choose set rotation style to open one last list in this long path to a useful place.
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Set rotation style shows four choices and the top one is marked as the default choice. A default is just a basic setting which can be changed though these kinds of menus so that your project’s objects, fish or birds or cars move in the way you want them to move. You can choose to make it more realistic or more imaginary, you decide.
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The fish in this project will move forward by five back and forth across the screen with a heading of 90. The script includes bounce from the motion category of script panels. With the default choice (rotate smoothly) the fish will be upside down as it swims in one direction. 

Using the set rotation style menu and choosing left-right flip only will make the fish swim upright in both directions. 

     [image: image364.png]@ lert-right flip only
O top-down flip only
O don't rotate.




While you have this menu open try the other choices so that you develop a vocabulary of how these commands will work. You might want them in some other scripts.
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Simple Watcher: mrheadnb
This project shows using a simple watcher so that you can see specific information about what the object is doing as the script runs. 
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This example shows an object with a script that says turn by 5. The simple watcher will show the heading of the object as it turns. 

The simple watcher is found by clicking on the small white and black box to the left of the script tile for the heading script tile. 
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Click on this rectangle  [image: image368.png]


 ; a menu opens with a list of items that looks like this. The top line tells you the heading is a number value.
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Click on simple watcher and a number and box will attach to the point of your cursor.  This number will change as the script runs. The script for this object is turn by 5 and the small green box’s number will change. This can show you the heading without having the large script panel open on the right of the screen. Or, you can set the heading by changing the number in the small green box with the tiny green up/down arrows. Or, you can click on the number and type in the new heading.
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The small green box can also be added to a script so a forward by 5 can be changed to forward by the heading value. This makes the script run very differently. 
Slider: bluebirdnb 

This project includes the use of a slider bar to control the bird’s movement up and down on the screen.
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The bird’s script started with a forward by 5 tile.
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Open the Supplies and drag out a copy of a slider and drop it on the screen. The slider looks like this.  It comes with a special category of script commands in the viewer panel. Get the halo for the slider and click on the cyan eye to open the scripts panel.
These script tiles are used to change various features of the slider bar and the knob. Here the minimum and maximum values have been set to 5 and negative 5.  And the tile Slider’s numericValue has been dragged from the viewer panel and dropped onto bright green target area that appears when that tile is near the script box.  
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The slider’s maximum value is set to 5 and the minimum value is set to negative five.  In the script box, the numericValue has been changed using the tiny green left/right arrow so that the script includes -1.

This means the bird moves up and down by the slider’s value minus one. The finished script tile looks like this. 
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Sound: ouchnb
This project uses a sound recorder in Squeak to add new sounds to scripts. 
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Drag a playfield out of Supplies and drop it on the screen. Use the halo’s cyan eye to open a viewer of scripts panel. This panel includes a large number of changes that can be made to the appearance of the playfield.
Here are the choices made for this project.
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Use the paint brush and draw one shape on the screen and keep it. Put the squiggle into the playfield. Get the halo of handles for it and open a script viewer panel by clicking on the cyan eye. Make a script that looks like this one using forward and turn from the basic category of scripts. 
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Add the phrase tile ouch bounce croak to the script.
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Draw, keep, and make a script for the second object. 
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Add the phrase tile look out bounce croak to the script.
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Notice that one of the scripts is named ouch and the other script and object is named look out. 

To add sounds to the scripts drag out one sound tile from Supplies.
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Click on Record and speak or sing into a microphone connected to the computer. 
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Click on stop to stop recording a sound.

Click on play to hear the sound just recorded.

Clicking on Morph makes a thin tile to drop into a wave editor.                                        
Tile is used to add the new sound to the list of choices already available. Click on tile and a box will open asking for a name for the sound. Name it something meaningful and then accept or cancel it. 

If you accept it a small green tile will be formed and put on the end of the cursor. Drop this tile onto the end of the phase tile ouch make sound croak’.

The tile will become ouch make sound ouch.  

Here are the finished scripts for each drawing squiggle. 
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Stamp: grayStampnb
This project uses a script tile that will cause the object to stamp copies as it moves on the screen. 
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Draw an object using the paint brush tool in the Navigator flap. Keep it, get a halo for it and click on the cyan eye to open a viewer panel of script tiles. 

Make one script with forward and turn in it from the basic category of tiles.

Click on the word basic to open a menu of other categories.
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Choose miscellaneous to open this set of tiles.
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Drag a copy of the phrase tri stamp into the script box that already includes forward and turn. This phrase will make the object leave a copy of it as it moves to a new position determined by the script. 
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This script is set to go forward by 60 so that the length of the line is long enough to see more of the pattern than would be seen if it were set at 5. 

The turn by’ number is set at 60 also because this makes a very nice hexagonal center to the finished stamp pattern. There many different combinations of forward and turn numbers to try and each will give a different pattern result. 

Open the pen use category and drag out a copy of erase all pen trails and drop it on the screen. Just click on the yellow oval with a black exclamation mark in it to run the script one time and clear the old trail. 

Tests: testCarnb
This project uses a test statement to keep the moving car on the road.
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Draw a car and keep it. Draw a road or maze path that you want to use in the project and keep it as a separate object. Do not draw the car and the road with the same paint brush. If you do that, the car and road will be treated as one object rather than two and it will be impossible to make the car move without the road moving too.

Use the cyan eye in the halo handle for the car and open a viewer panel of script tiles.

Name the object car build a script by dragging a copy of a car forward  by 5 tile into an empty part of the screen and dropping it there to become a script.
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Click on the small beige rectangle just to the left of the pink backed X to get a copy of a test form. 


This beige rectangle is a supply of test forms. A project can contain many test forms. This project just uses the one which you will drop into the script box where you found it.
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In the viewer panel of scripts, click and hold down on the category label basic and open a menu. Choose tests by clicking on it. 
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There are six types of test statements in this category of the viewer panel. 
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This project uses the first test statement.
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When you click on that tile, it changes when it attaches itself to the cursor and adds two red boxes and another word, color. 
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.

The red boxes are there so that you can select exact color matches to the car you have drawn and to the color of the road you have for it to drive on.

When you touch the left red box with the cursor, a color chooser and palette of colors will open. Use the chooser and touch the front bumper of the car so that the test statement is an exact match.
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Now the color in the left red box is an exact match to the color of the car’s bumper.
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Now the color of the red box on the right must be changed to match that color of the road in your project. 

Click in the remaining red box and use the paint chooser again but this time touch the yellow line in the middle of the road.
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Do not try to match the colors by guessing and trusting your eye and computer screen to get an exact match. The colors are combinations of color blends and they are specified by decimal numbers to three places.  To see this, click on the empty square box in the top line of the script third from the left. 
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This will open a different version of the script and show it to you without the tiles. Here you can see what numerical values of r (red), g (green) and b (blue) gave the result chosen for the red car’s bumper. 

It is very important that it be an exact match by the numbers in a test statement otherwise the computer will not recognize the color and act in the way you expect.
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Here is the color used in this project. 

    [image: image401.png]



The pink bumper is: r: 0.871




  g: 0.226



  b: 1.0

If you managed to select a color by eye that was different by even one digit then the test statement would not operate in the script. Your eye might not perceive the difference but the computer would. 

Here is a pink chosen by guessing
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The decimal values of it are very different. [image: image403.png]color: (Color
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Now the script can be finished to make the car guide itself along the road as it moves forward. 

The car in this project goes forward and if the front bumper sees yellow then the car will turn in a negative direction. If it does not see yellow if will turn in a positive direction. If the road has turns that are too sharp an angle or the forward number is too big then the car may not stay on the road as well as it will if those factors are considered.
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Here is the finished script for this project.
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Text: textBasicsnb

Scrolling Text, Text, and Text with a Border are three ways text can be added to projects. Text can be added to books, playfields, and holders dragged from Supplies.  Text can be included any place on the screen.
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Open Supplies and drag out the Object Catalog.  

Click on the category Text.  [image: image407.png]


 The three kinds found there are shown on the screen in the view above.  Spend some time trying the various text options to build a vocabulary of the ideas for future uses.
1. Scrolling Text
The Scrolling Text box halo’s red handle shows a menu of choices. Scrolling text boxes are common in web pages and it will be a familiar way of presenting text. 
The menu includes options about color and border style. The scroll bar can be retractable and it can be on the left or the right.

Here is the scrolling text panel with all halo handles showing. The red menu button was clicked to open the panel called Scrolling Text.
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Two examples will be enough to give an idea of how these handles can be useful to add emphasis to a project.
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Click on the cyan eye and open a viewer of script panels. 
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Click on basic and choose scripts from the drop down menu. Drag out the tile scrolling text Script 1 and drop it in an empty part of the screen. Click on the small beige rectangle to the right of the word normal, a test form will attach to the cursor. Drop this form into the scrolling text script 1 box. 

Next, click on basic in the script viewer panel and choose test from the drop down menu. Test allows you to set conditions for when, where, how, and why something will happen in project.

There are several choices listed in that category.
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For this example, choose the phrase Scrolling Text’s isUnderMouse and drop it into the script 1 box on the bright green target area that appears when the cursor is inside the script box. 
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Now click on basic and choose the miscellaneous category. Select 
Scrolling Text hide and drag a copy of it into the script’s Test and drop it by the word Yes. A bright green target area will appear and accepts the new phrase tile. 

Select Scrolling Text show and drop it into the script by the word No. 

Now test your script by clicking on the circle to the left of the word normal to start the script running and then move the cursor up to touch the scrolling text box you have written text in as part of your project. The script you just wrote will cause the scrolling text to hide when it is under the mouse and show when the mouse is not inside the edges of the scrolling text box. 

Another example of a text change using the halo of handles is to change to color of the box. Do this by clicking on the magenta handle and opening a pallet of changes. 

Here the halo is showing and the magenta handle has been clicked on to open the box called Properties for a ScrollableField<Scrolling Text> (1634).   
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Here is the same text and the same scrolling text box but it has been modified using the properties options. 
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2. Text

To add plain text to a project, open Supplies, click and drag out a copy of the word Text. Drop it on the screen where you want the text to be. 

Typing text is very much like it is in any word processing program except in Squeak the text is also an object and has a halo of handles which allow changes to be made. 
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There are three extra handles for Text: light green, peach and rust.

The light green handle  [image: image417.png]


  opens to these font styles. Each black arrow head opens menus to choose the size of the font. There are standard sizes and there are also ways to specify a size that is not typical. As an example;
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click on the arrow to the right of BitstreamVeraSerif and when the menu open choose new size. A box will open, type in 6 and you will see print this small.  [image: image419.png]



The size of the text box must be adjusted using the yellow halo handle to make enough space for the words. 


This handle  [image: image420.png]


 opens this menu.
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The rust colored handle [image: image422.png]


 opens a menu of these choices.
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3. Text with a border
[image: image424.png]abc





Text with a border has a halo which includes the same three extra handles that plain text has available. They have been described above and are exactly the same. The red menu handle opens up some different options and menus.
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The red halo handle opens this Text (border) menu which includes special properties that can be changed to make text fit a space, change margins and avoid occlusions among other things. 
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Click on text properties to open yet another way to modify text. 
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Each of these tools gives you the author/designer more control over how your project looks to someone and how it works. 
Ticks per second: changeTickingRatenb
This project shows how changing the rate of ticks per second at which a script runs can affect the way it performs on the screen. 
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The default speed setting for running a script is 8 ticks per second. 

You can find this by clicking and holding down on the round timer near the word normal.  [image: image429.png]



A menu opens. Click in the box by the new number. Other which lets you choose any other number you want.
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This box appears when other is selected. The box opens showing 8 highlighted green which means you can type any new value into the box such as 0.5 or 1000, whatever you are interested in seeing. 
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If each script with a different turn value is set to run at 25 ticks per second there are interesting geometric ghosts that appear.
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Different sets of numbers will give different effects. Combinations of scripts will also give different effects. Different ticks per second will also give different effects.

Ticks per second2: ovalnb
This project shows how to change the number of times a script runs per second. 
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The oval object has a script that moves it forward 5 when the script is running. The five refers to pixels of distance on the screen. Make the script run more times per second than the default, which is 8 times per second, by clicking and holding down on the small round green click next to the word normal.

A menu opens and shows what the setting is with a marking in the box next to the number.
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Click on the new number of ticks per second you want the script speed to be. 

One tick per second will make the object move once per second. If your script says forward 500 then object will move that distance on the screen once per second. Choosing 100 ticks per second for the same script will make a huge difference in what you see. 

Other allows you to set any number you wish. It is possible to type in a decimal number such as .5 and then the script will run once every two seconds. 

Other also permits you to enter any large value you want to try. In actual practice, your computer’s processing speed will limit the results. If you have an old and slow computer and you type in 500,000 ticks per second your computer will probably freeze because it will try to do that and it will not be able to finish the task. Move forward by 500 and do that 500,000 times per second is asking the computer to move some object a big distance that many times every second. 

Turn: turnnb
This project explores the effects of six different turn by values. The object is small and has several distinctive colors so that the effects are easy to see. The value of ticks per second has been changed too.
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Draw a small object. Make it an angular shape and paint it several different colors. Keep it, alt/click on it, and get the halo of handles for the object. 

Click on the cyan eye and open a viewer of scripts. Name the object a meaningful name.
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Make sure the drawing is small. 

                      [image: image438.png]
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The scripts make the object turn and if it is too big and if the computer is too slow then the effects will not show up as well. After you have written the scripts and tried then you might want to try them again with an even smaller version of the drawing. This project has six scripts. 
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The default speed setting for running a script is 8 ticks per second. 

You can find this by clicking and holding down on the round clock near the word ‘normal’.  [image: image446.png]



This menu opens. To choose a new Ticks just click in the box by the number. There is a category at the bottom of the menu called other which lets you choose any other numbers you want.
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This box appears when other is selected. The box opens showing 8 highlighted green which means you can type any new value into the box such as 0.5 or 1000, whatever you are interested in seeing. 
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If each script with a different turn value is set to run at 25 ticks per second there are interesting geometric ghosts that appear.
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Different sets of numbers will give different effects. Combinations of scripts will also give different effects. Different ticks per second will also give different effects.
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Variable: bugSpeednb
This project shows how to create a random variable speed for the ladybug.
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Draw a ladybug and keep it, get the halo of handles and open a script viewer for it. In the very top line of the script tiles is a small v.  
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Click on the v and a box will appear.  Name the variable for what it will do.
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This example calls the new variable speed.
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After you click accept you will find a new category of scripts in the script pane. The new category is called variables. The variable you just created is now on a tile you can use in a script. 
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Make a script for the ladybug that uses the ladyBug’s entire speed tile. 
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Drag it using the bright green arrow and drop it into the script box below the script tile ladyBug forward by 5.
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We want the bug to move by a random amount each time so open Supplies and drag out a tile called random 180.
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Drop this tile on top of the number at the end of the ladyBug’s speed tile in the script. 
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This tile means the speed will vary between 1 and 180 but that number can be changed to any value. The number 180 is just there as an example. This project will use smaller random numbers and the new limit is set at 10.
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The last step is to change the tile ladyBug forward by 5 so it will go forward by the ladyBug’s random speed.  The script tile that will do this is the first part of the whole tile.

This tile replaces the 5 in the script ladyBug forward by 5. Drag the tile to the 5 and drop it in the bright green highlight area that appears.
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