LOGO WORKSHOP # 1

A "workshop" is a kind of class in which students follow written directions.  In workshops students learn by doing, rather than by listening.  You will want to save this “hard copy” of the workshop directions, since you will be asked to make notes on it.  You will be required to keep a Logo Notebook, into which you paste results and write comments about your workshops.  So, keep this in mind as you do this workshop.  It is best if you complete workshops with another person.  Hand in one assignment for both.  

Before you do this workshop, you should understand how to navigate the file workspace on a PC, move files (drag and drop, and copy and paste) from one place on a computer to another, and how to prepare a floppy disk to backup your files.  If not, please ask someone during today’s workshop).   Our program shares are 

· \\masu\Programs\\DesigningLanguages  and 

· \\masu\Programs\\Algebra2Algorithms 

There you will find space for handouts, and a directory where you can store your work, and where you hand in the lab assignments.  
Logo is a powerful computer programming language developed by Seymour Papert.  StarLogo is is a “dialect” of Logo used primarily for modeling distributed systems that have no leaders. Some examples of these "leaderless" systems in our everyday world are bird flocks and traffic jams.   We will be using StarLogo for visual designs, though, not for ecological modeling.
In this week’s workshop and lecture you will learn (a lot), namely:

· Enough about StarLogo to invoke, write, and save programs, and to save and print images and documents:

· What is Star Logo, and how to start and stop it, 

· The StarLogo “cast of characters” (turtles, patches, observer), and its interface,

· The difference between the Turtle and Observer Command Centers,

· How to save your StarLogo programs (which are called projects), 

· How to create a project with a special canvas for drawing graphics.

· Enough about the Logo language to write some programs:

· How to draw simple polygons using Logo commands, 

· How to write a Logo procedure, with parameters,

· How to create a Logo button that executes a procedure,

· How to using [ ] s  to group Logo commands together,

· Some turtle commands:  fd, seth, fd, pd, repeat, rt,

· Some observer commands: crt, cg, ct, ask-turtles.
· Some general programming concepts:

· What is a procedure and why it is useful,

· What is a parameter to a procedure, and why that is useful,

· Why you might want to group programming commands together, into a “chunk”,
· What is “state transparency”, and why that is useful.
You will learn the above through the following activities:

· Working through (most of) the StarLogo documentation (Getting Started and Tutorial),

· Writing a procedure that draws a polygon of any size or shape, and using that to make pretty pictures,

Assignment 1 (due Friday by 5pm):

Your homework this week is to 1) collect drawings from this workshop and save them so you can put them (later) into your Logo Notebook, 2) email or give answers to the questions at the end of the workshop to your faculty , and 3) submit to the program file share the programs (projects) that write today.  Also save a completed copy of this workshop “hardcopy” for your notebook.

By the end of today’s workshop you should feel comfortable using the CAL PCs and simple Logo commands.  If you don't understand some of the workshop directions, or if something unexpected happens, ask faculty, a Lab Aid, a CAL Staffer or the student next to you for help.

Before you go start work today, set up a directory where you can save copies of the files you are working with, and where you can save your work.  In your program file share (\\masu\Programs\\DesigningLanguages\Students  or \\masu\Programs\\Algebra2Algorithms\Students  create a new folder and rename it with your last name(s).   Copy and paste the file Project01.slogo from  your program file share Handouts\Logo folder to your Students directory.  

Starting and Stopping StarLogo.

To start StarLogo:  From the Windows Start menu, go to Programs, then to Modeling tools,  and then  to StarLogo.  Start up both:  StarLogo and StarLogo Documentation.   Soon (it could take a while), you will see three Logo screens – a StarLogo Window, a Control Center, and a browser with Logo Documentation.   

Some simple Star Logo commands (using Getting Started and the Tutorial):

First, look at the browser, and click on the Getting Started button.  Read parts 1, 2, and 3:  Introduction, Cast of Characters, and StarLogo Interface.  

You can move and size StarLogo windows in whatever way is comfortable for you, just as you do in other programs.  You can move the Turtle window (the black space inside the StarLogo Window), just by grabbing it with the mouse, and moving it around inside the StarLogo window.  

Arrange your three windows where you want them, so you can see all three at once.

Before you try to size the Turtle window, though, you should first understand that every place on the Turtle window has a location associated with it, and this is shown in the x: y: area at the bottom left hand corner of the screen.  Click your mouse inside the Turtle window at various places, to see this!  Now, move your mouse to the four corners, and write down below the locations of the four corners of the Turtle Window.

Top left corner:          x: ___  y:___ 

Top right corner:       x: ___  y:___       



Bottom left corner:    x: ___  y:___  

Bottom right corner:  x: ___  y:___    

If each x, y location is one patch on the grid, then how big (how many patches across and down) is the turtle screen?  





Number of patches across:_____  Number of patches down:_____.

The “number of patches across” is more precisely known as Patch Canvas Width, and “number of patches down” as Patch Canvas Height.

Sizing the Turtle window is a little more tricky than sizing the other widows (because the size box is not visible and because changing the size changes the number of patches on the screen), but you can do it easily.  To activate the window’s sizing corners, click anywhere in the white part of the screen, and drag the mouse onto the turtle window.  You will see four handles appear, one at each corner.  Grab the bottom right corner, move the mouse slightly to the right and down, and note what the window to the right of the x: y: boxes says.  (It should say something like Patch Canvas Width: 51 Patch Canvas Height: 51.)

Try it!

For this quarter, we will not do much with “patches”, but you should understand for now that a patch is essentially one step of the turtle.  A square in the graphics area is a patch, and this is also sometimes called a pixel.  

Also, we will not do much with the sliders and monitors interface objects (only buttons for a while) or The Paint and Color Toolbar, so don’t worry about these features for now.  (a secret of learning any new computer tool, is to learn the minimal useful subset for the task at hand).  

You do need to understand the differences between the Turtle and Observer command centers, and the turtle and observer commands.

To stop Logo, move the mouse to the "File" item on the menu-bar.  Depress the mouse button, and move the mouse vertically down.  This "selects" different "File" menu items.  Move the mouse down until "Quit" is highlighted, then release the mouse button.  

Logo will ask you if you want to Save (the changes you made to the current project -- more about this later!) before it quits.  For now, click on "Save".  When the Save Project Window pops up, save the Project to the location of your choice (but use the following name, so we can find it!):  MyFirstProject.  At any time hereafter, you can double click on this file to start Logo with this project as you saved it.

Now, Do Part 4 (Creating Your Own Project) but only up to the point you have created and tried out a “fd 1” button.  
At this point, you will have learned:

· the following turtle commands:  fd, seth, fd, pd, repeat, rt.

· the following observer commands: crt, cg

You might also want to know about pu.  Note that Logo is case-insensitive -- that means you can type commands in upper or lower case, as you wish.  However, Logo does care about spaces!  You must type the space between "FD" and "50".

Now – click on the Tutorial Button, and complete the following sections:  

· Create a New StarLogo File
· A Simple Command

· Creating Turtles

· Making a Procedure

· Saving Your Work

 (use your own directory in Students to save your work)

· Buttons

· Using Turtle Colors (if you have time - just for fun!)

Some of this will be review, but before going back to the getting started section to add a button, make sure you understand all of the above!  Here you will have learned:

· the following turtle commands:  setc
· the following observer commands: ct, ask-turtles 
Now, you should exit Logo, saving it as Workshop01a, and re-start it with your saved workspace, to make sure you understand how to do that.  You can always overwrite an old version of your project just by giving Logo the same name.

Using the Logo Editor to Correct Typing Errors (you may already know all this).
1) Restart Logo, by double-clicking on (or right-clicking, and opening) your file "Workshop01a".  When the Logo window appears, notice that this time, Logo has saved the commands you typed and the lines you drew by typing Logo commands. 
(If you can't get back into Logo, ask for help...)

2)  Position the cursor in the Turtle Command Center, and type 



Where are you, Logo?

Use the < backspace > key to erase the last character.  

Now, move the cursor back into the text using the mouse and then move it to the end of the text.  Do this a few times.  Notice that moving the cursor does not affect the text.

Move the cursor to the space right after the word "Where".  Press the < backspace > key to erase the letter "e".  Notice that the letters to the right move back to fill the gap, so that "r" is now next to the cursor.  Press < backspace > four more times to finish erasing "Where".  Change the line to read:



How are you, Logo?

3)  Selecting text.

The computer can delete text more efficiently than using < backspace >.  Suppose you wanted to delete the word "How" in the sentence "How are you, Logo?"  Move the cursor to the beginning of the word, press the mouse button, move the I-beam to the end of the word, and let go of the mouse button.  The word "How" is now seen in reverse video.  You have selected that text.

You can select a single word, by double-clicking on that word.  If you hit < backspace > with a chunk of text selected, that whole chunk disappears.  To de-select a chunk of text, simply click the mouse anywhere.

Change the sentence to:


Why are you called Logo?

And then, to:


Why am I going Loco?

If you hit <enter> now, Logo will respond:


Turtle doesn’t know how to Why

Other useful editing commands are Cut, Copy, Paste, and Clear; Undo and Redo.


Cut:   deletes selected text, putting it into the "clipboard".


Copy: puts selecting text into the "clipboard", without deleting it.


Paste: puts whatever is in the clipboard onto the screen, at the position of the cursor.  

The clipboard is written into when you cut, or copy.  If there is something in the clipboard already, it is overwritten.  Text remains in the clipboard until you cut or copy, regardless of how many times you paste from it.

Try these now!  (it is usually possible to put things into a clipboard in one program, and move them to another, but not always).

Note that you can save yourself some time and "clicking" by using the Logo commands instead of the mouse.  For example, rather than "drag and click" to activate "paste", you can hold down the "Ctrl" (to the left of the space bar) and type "v".  Ctrl c, on the other hand, doesn’t seem to work in StarLogo.

Try it now!

At this point, review how to:
Start up Logo.

Quit Logo, saving your workspace.

Use the Edit commands.

After that, quite Logo, and take a little break.

Your First Logo Drawings.

Now that you are an expert at using the PC, starting Logo, and saving your Logo work, let's draw some pictures using only ONE turtle!  

For the next few weeks, we will want you to use a project that has a particular window size (about 200x200), and a particular patch size (2).  Follow the steps below to set up your project with those specifications.

Using the StarLogo File Project01.slogo (you have copied this into your subdirectory in the Students  folder), start up StarLogo.  Then, “save as” Workshop01 in your area.  Verify that the size of the turtle screen is about 200x200.  If the X: Y: boxes don’t appear, just make the StarLogo window (not the Control Center Window) a little bigger, by pulling it down a bit.

Now, make your first Logo drawing, with one turtle:

1) Be sure that you are back in Logo, with the Logo window activated, and the Logo window cleared.  (Use the "SetUp" button to do this.)   

2) Do you remember the Logo commands you did earlier?  Type the following Logo commands:       

FD 50 RT 120    FD 50 RT 120   FD 50 RT 120

What did your turtle draw?  _____________________________________________________    

Where is the turtle pointing?  ____________________________________________________ 

3) Now clear the graphics area and type the commands to make your turtle draw a square  whose sides are each 75  units (patches) long.  Use the editing features to make your task easier!

Where is the center of this square?  _________________________________________________

4) Finally, clear the graphics area and draw a hexagon whose sides are each 50 units long.  This time have your turtle turn to the left instead of to the right.  

(If you have trouble drawing these pictures, ask for help.)

Logo Procedures.

That last drawing was probably a bit tiresome:  typing "LT 60" and "FD 50" six times each!  What if you wanted to draw hundreds of hexagons?  That would take a lot of typing!  And the program is not very readable.

Fortunately there is a much easier way.  Logo allows you to write down a list of commands like FD, RT, etc. and give that list of commands a name.  Then, when you type that name, Logo follows the list of commands just as if you had typed it in right then!

Logo calls such a list a procedure.  Making Logo procedures is easy.  Let's use drawing the hexagon as an example:

1) The start of a Logo procedure is marked by the word "to", followed by the name you want to give the procedure.  The end of the procedure is marked by the word "end".  In the middle, you put the Logo commands to do what you want.

Let's try it with the hexagon.  Type (or paste from this word document) the following in the Turtle Procedure window:  

        to HEXAGON

           fd 50 lt 60

           fd 50 lt 60

           fd 50 lt 60

           fd 50 lt 60

           fd 50 lt 60

           fd 50 lt 60 
        end

(Note that I use case and white-space to make my procedures easier to read.   This is "good programming practice”, and I strongly suggest you also do it!  Why is it a good idea to do this?)   

___________________________________________________________________________

2) Now, make sure your graphics screen is blank, and type “hexagon” in the Turtle Command Center.  What happened? Did Logo draw a hexagon?  If not, you made a mistake typing in the procedure.  You do NOT have to use upper case when typing “hexagon” in the command center.  Why not?  

You have just taught Logo how to draw a hexagon, and tested that procedure.   If Logo did not respond as expected, figure out why and get it right before going further!  

Unfortunately, Logo doesn’t tell you if the procedure you typed is correct. But, if you’ve made a typo, it will tell you when you try to run the procedure.  To see this, erase the “lt” on one of the lines in HEXAGON. What happens? (fix your hexagon procedure before continuing.)

3)  Once your HEXAGON is working, move the turtle around on the screen, using PenUp (pu) and PenDown (pd), and draw several hexagons with the HEXAGON command. The procedure HEXAGON makes it easy to draw multiple hexagons but writing a procedure to draw other polygons or different sized hexagons still requires too much typing.  Imagine if you wanted a procedure to draw 50-sided polygons!

Another Logo feature, called "REPEAT" makes writing procedures easier.  Using "repeat" we can tell Logo to use the same lines of a procedure over and over, just as if we had typed them repeatedly.  Let's use "repeat" to rewrite the procedure for HEXAGON to make it shorter:

4) From the Logo window, type in the following revised hexagon-drawing procedure:

        to HEX

          repeat 6 [FD 50 LT 60]

       end

That's easier, isn't it?  Note that you can “chunk” together several commands as one by using [ ]s.

5) Then, clear the screen, and type:      hex

What happened?  Did Logo draw a hexagon?  If not, maybe you made a mistake typing in the HEX procedure.  Once HEX is working, enter the following command:  


pu fd 50 pd hex

and enter it a number of times -- until you see the hexagons "wrapping around" onto the bottom of the screen.   

I haven’t figured out yet how to tell this logo not to wrap.  In some logo dialects there is a nowrap command to disable this facility, and wrap to enable it.  Tell me if you figure this out!

The method we used to write the new procedure HEX was easier, but the procedure still isn't very general.  If you wanted to draw hexagons of various sizes, you'd have to write a different procedure for each side length!  It would also be nice not to need to write a different procedure for each kind of polygon:  one for triangles one for squares, one for pentagons, etc.

Fortunately, Logo makes that easy, too.  We can use "parameters" in procedures.  A parameter is a value that will be supplied when the procedure is actually carried out.  In the definition of the procedure, a word (a variable!) is used for the parameter instead of an actual numeric value.

Logo uses a leading colon (:) to mark a word as a parameter in the definition of a procedure.  All the parameters used by a procedure are listed in its "header", the line beginning with "to" and the procedure's name.

When a procedure with parameters is used, a numeric value must be supplied for each parameter, and these must be given in exactly the same order as they were listed in the procedure definition.  (Can you say why?)

An example will make everything clear.  Let's write a new procedure to draw any kind of polygon.  We'll call it "NGON", and use two parameters:

    :n       --  the number of sides in the polygon,

    :edge  --  the length of one edge.

Follow these steps to define the procedure NGON:

6) Type the following exactly as it appears below:

      to NGON :n :edge

         repeat ::n [fd :edge   lt 360 / :n]

      end

     7) Tell Logo to define NGON, clear the graphics screen, and draw a few NGONs (clearing the screen after each one – remember you can do that by hitting the setup button).  Try each of the following:

        a)  NGON 3 50

           What did your turtle draw?_______________________

        b) CG

           NGON 4 75

           What did your turtle draw?_______________________

       c) CG

           NGON 6 50

           What did your turtle draw?_______________________

        d) CG

           NGON 360 2

           What did your turtle draw?_______________________

Draw a few more NGONs of various kinds and sizes.

Do you see what the procedure NGON tells your turtle to do?

Draw several NGONs in different places by moving the turtle without clearing the graphics area between drawings.

Draw several different kinds of NGONs without clearing the graphics area between drawings.

When you are finished, save your Logo Project and submit your work: 

1. Save a copy of your Logo project in your subdirectory inside Students.  You might also want to save your work to a floppy disk.  

2. From your Students subdirectory, make a copy of the Logo project you did today, and rename it to the last names of the two persons who worked on it (preferably in alphabetical order).    Add the suffix W01.   So, Brian’s and my file would be CushingWalterW01.) Move that file into this week’s dropbox folder on your program’s file share (drag and drop is probably easiest).    This is due Friday by 5pm.


\\masu\programs\DesigningLanguages\DropBox\Week01-NGON   


\\masu\programs\AlgebraToAlgorithms\DropBox\Week01-NGON  

Homework 1  (also due Friday at 5pm  -- you can just hand in this paper or e-mail your Logo faculty – judyc or bwalter):   Review this workshop and Logo syntax.  Write down and send us questions, and answer the questions below:

1. Define (in your own words):  "case-insensitive",  "whitespace", "procedure", "procedure parameter".

2. Why must procedure parameters (the values) be supplied in the same order as in the procedure definition, when you invoke the procedure?  

3. Describe in your own words the term "turtlewalk".  Why do you think this is useful for programming?

4. Does the procedure HEX leave the state of the graphics window in the same state as it was when it started?  If not in what way is it different?  How about HEXAGON?  Is this good or bad?
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