GTOOLS by Etienne de Foras and Jean-Yves Avenard from Maubert Development Group (MDG)

GTOOLS is a set of commands allowing the user to edit/view grayscale graphics in an easy and powerful way. EDG (Editeur de Graphique) is part of the GTOOLS library.

EDG XE "PICTURE2" 

 XE "GROB editor"  creates and modifies graphic objects, similarly to PICTURE, but is more powerful for bitmap creation. Grobs can be in two or four-level grayscale, and every drawing is made in real-time, with or without zoom.

Warning, this documentation has been made using the HP48GX layout. But the keys are still valid for the HP49 (If somebody has the HP49G layout available, thank you for sending it to me so I can upgrade this document: mailto: jya@bigpond.net.au)

1.1 Usage

In this part, basis functions will be used to create a sample grob. See the reference part for a complete list of functions.

First create a four-level grayscale grob. Type GREY 131 64 [image: image1.wmf]
[image: image2.png]
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The blank grob is displayed on the stack.

Then edit it. Press [image: image5.wmf]



There are two ways to use EDITP functions.

· Using the menu. To display the menu, press [image: image6.wmf]. [image: image7.wmf] and [image: image8.wmf] [image: image9.wmf] cycle through the menu pages.

· With Shortcut keys. Hold [image: image10.wmf] and press the first letter of a function to launch it. When you don't know the letter corresponding to a function, search the function in the menu, the shortcut letter is displayed bold.

Now draw an ellipse, using the menu. Press [image: image11.wmf] to display the menu if necessary. The ellipse is called by the menu key 

. Press [image: image12.wmf] to hide the menu.

To call an ellipse with the shortcut keys, hold [image: image13.wmf] and press [image: image14.wmf] (E for Ellipse, remember the bold E on the menu key).

The ellipse can be shaped, using the arrow keys.

[image: image15.png]



Press [image: image16.wmf] anytime to Zoom. Press [image: image17.wmf] a second time to get back to the normal view.

Press [image: image18.wmf] to display the cursors coordinates.

[image: image19.png]



There are three coordinates shown: P1, P2 and P3. P1 is the current cursor position (it is underlined). To put the cursor on one coordinate, press [image: image20.wmf], [image: image21.wmf] or [image: image22.wmf]. In the case of the ellipse, P3 is the center of the ellipse, and P1 is a corner of the enclosing box. P2 is not used.

When the ellipse is correctly positioned (with P1 and P3), it is necessary to fix it on the grob. With no menu displayed, press:

[image: image23.wmf] to fix it in white,

[image: image24.wmf] to fix it in light gray (white for a two-level grayscale),

[image: image25.wmf] to fix it in dark gray (black for a two-level grayscale),

[image: image26.wmf] to fix it in black,

[image: image27.wmf] to fix it in XOR mode (every pixel of the ellipse will be the opposite of the underlying pixel).

Or press [image: image28.wmf] or [image: image29.wmf] to cancel the ellipse.

These color keys are displayed in the third page of the menu:

[image: image30.png]



The other simple shapes are: (with the [image: image31.wmf] shortcut keys):

[image: image32.wmf] Circle. P3 is the center and P1 is a point of the circle.

[image: image33.png]



[image: image34.wmf] Line. P1 and P3 are the two ends.

[image: image35.png]



[image: image36.wmf] Box. P1 and P3 are two opposite corners.

[image: image37.png]



[image: image38.wmf] Plan (filled box). P1 and P3 are two opposite corners.

[image: image39.png]



[image: image40.wmf] Spline curve. P1 and P3 are the ends, P2 is the tangential point.

[image: image41.png]



[image: image42.wmf] GXOR. Merges another grob, see the reference part (here with a LCD( grob).

[image: image43.png]



A surface can be filled with a given color: Place the cursor on the surface to be filled, press [image: image44.wmf] - [image: image45.wmf] (Fill), and then, in case of a four-level grayscale grob, the corresponding color key [image: image46.wmf], [image: image47.wmf], [image: image48.wmf] or [image: image49.wmf]. A pattern can be used to fill a surface, see the reference part.

To leave a trail behind the cursor (like DOT+), press a color key [image: image50.wmf], [image: image51.wmf], [image: image52.wmf], [image: image53.wmf] or [image: image54.wmf]. To stop the trail, press [image: image55.wmf].

To change only one pixel, press [image: image56.wmf],
[image: image57.wmf],
[image: image58.wmf],
or [image: image59.wmf], corresponding to the color keys [image: image60.wmf], [image: image61.wmf], [image: image62.wmf], [image: image63.wmf].

To exit, press [image: image64.wmf], the modified grob will be put on the stack.

1.2 Reference

1.2.1 Commands

These commands can be typed in the command line, or called from RPL programs.

EDITG
The graphic editor which works with the grob on stack level 1.

EDITP
The graphic editor which works with the PICT.

GBLANK
Equivalent to BLANK, but creates a four-level grayscale grob.

¨PICT
Stores the grob on stack level 1 in the PICT (like PICT STO, but it also works the four-level grayscale grobs).

PICT¨
Puts the current PICT grob on the stack.

?GREY
If the grob on stack level one is in four-level grayscale, returns 1, else 0.

DITHER
Convert a four-level grayscale grob into a B&W grob

GETPIX
Takes a grob, two reals (X and Y) and returns the color of the pixel (value between 0 and 3)

PUTPIX
Takes a grob, three reals (X and Y and Color). Sets the given pixel to the given color (0<=Color<=3)

?GREY
Returns 1. If the grob is a four-level grayscale, 0. If B&W

¨GREY
Takes two B&W grobs on the stack and creates one four-level grayscale grob with them. The grob on level 2 defines the low-weighted bits (a pixel in this grob becomes a light gray pixel in the gray-grob, a pixel in the grob on level 1 becomes a dark gray pixel in the gray-grob; if both or set, they become a black pixel).

To convert a two-level grayscale grob into a four-level one, type  DUP ¨GREY.

GREY¨
Contrary of ¨GREY, takes a four-level grayscale grob and returns two B&W grobs.

STRETCH
Change the size of a graphic. Takes a grob and two reals (new X and new Y)

CRM
Takes a real and create a macro for EDG (to be used with TEACH mode)

1.2.2 Keys

[image: image65.wmf]
Exits EDITP.

[image: image66.wmf] [image: image67.wmf]
Switches off the calculator.

[image: image68.wmf]
Switches on or off the menu display.

[image: image69.wmf]
Switches on or off the coordinates display.

[image: image70.wmf]
Position the cursor at P1, and set P1 as the current cursor.

[image: image71.wmf] [image: image72.wmf]
Stores the current cursor position in P1.

[image: image73.wmf] [image: image74.wmf]
Position the cursor at P1.

[image: image75.wmf]
Position the cursor at P2, and set P2 as the current cursor.

[image: image76.wmf] [image: image77.wmf]
Stores the current cursor position in P2.

[image: image78.wmf] [image: image79.wmf]
Position the cursor at P2.

[image: image80.wmf]
Position the cursor at P3, and set P3 as the current cursor.

[image: image81.wmf] [image: image82.wmf]
Stores the current cursor position in P3.

[image: image83.wmf] [image: image84.wmf]
Position the cursor at P3.

[image: image85.wmf]
Inverts the color of the pixel under the cursor.

[image: image86.wmf]
Copies P1 coordinates in P3.

[image: image87.wmf]
Switches between P1 and P3 as cursor (No effects if P2 is the current cursor).

[image: image88.wmf]
Puts the cursor coordinates on the stack, as a complex number.

[image: image89.wmf]  [image: image90.wmf]
Puts the cursor coordinates on the stack, as a list of two binary numbers.

[image: image91.wmf]  [image: image92.wmf]
Does a SUB. The grob enboxed between P1 and P3 is put on the stack, as a grob.

[image: image93.wmf]
Cancels the current shape (line, circle...) and returns to normal cursor mode.

[image: image94.wmf] [image: image95.wmf]
Clears the whole grob.

[image: image96.wmf]
Switches between the zoomed and the normal view.

[image: image97.wmf]
Puts the current grob on the stack.

Arrows [image: image98.wmf], [image: image99.wmf], [image: image100.wmf] and [image: image101.wmf]
Cursor movement.

[image: image102.wmf] +Arrows
Page by page cursor movement.

[image: image103.wmf] +Arrows
Position the cursor on a border.

[image: image104.wmf]
[image: image105.wmf]
Menu keys.

[image: image106.wmf]
In cursor mode, DOT+ in white.

In shape mode, fixes the shape in white.

[image: image107.wmf]
In cursor mode, DOT+ in light gray (white in B&W).

In shape mode, fixes the shape in light gray.

[image: image108.wmf]
In cursor mode, DOT+ in dark gray (black in B&W).

In shape mode, fixes the shape in dark gray.

[image: image109.wmf]
In cursor mode, DOT+ in black.

In shape mode, fixes the shape in black.

[image: image110.wmf]
In cursor mode, DOT+ in XOR mode.

In shape mode, fixes the shape in XOR mode.

[image: image111.wmf] [image: image112.wmf]
like [image: image113.wmf], but only inverses the high-weighted bit plan (try it!).

[image: image114.wmf]
Cancels the current shape and returns to normal cursor mode.

[image: image115.wmf]
Puts a white pixel.

[image: image116.wmf]
Puts a light gray pixel (white in B&W).

[image: image117.wmf]
Puts a dark gray pixel (black in B&W).

[image: image118.wmf]
Puts a black pixel.

1.2.3 ALPHA keys

To use these keys, hold [image: image119.wmf] down.

[image: image120.wmf]
Suspends the current editing, and edits the grob found on stack level 1 (Useful to edit a pattern for a pattern fill). Press [image: image121.wmf] to return to the other grob editing.

[image: image122.wmf]
Box. P1 and P3 are two opposite corners.

[image: image123.wmf]
Circle. P3 is the center, P1 is a point on the circle.

[image: image124.wmf]
Executes the program stored in DOPICT.

[image: image125.wmf]
Ellipse. P3 is the center, P1 is a corner of the enclosing box.

[image: image126.wmf]
Surface Fill. In B&W, inverses the surface color. In grayscale, the wanted color must be then defined with [image: image127.wmf], [image: image128.wmf], [image: image129.wmf], or [image: image130.wmf]. Press [image: image131.wmf] or [image: image132.wmf] to cancel.

[image: image133.wmf]
Goes to the interactive stack. Press [image: image134.wmf] to return to EDITP.

[image: image135.wmf]
Line. P1 and P3 are the ends.

[image: image136.wmf][image: image137.wmf]
Pattern fill (Motif). The pattern must be a 8x8 grob found on the stack level 1, in B&W or in grayscale.

[image: image138.wmf]
Filled box (Plan). P1 and P3 are two opposite corners.

[image: image139.wmf]
REPL. Takes the grob on stack level 1. It may be positioned with the arrow keys. It is validated by pressing:

[image: image140.wmf] does a REPL and drops the grob.

[image: image141.wmf] does a GOR and drops the grob.

[image: image142.wmf] does  a GXOR and drops the grob.

[image: image143.wmf] or [image: image144.wmf] cancels.

[image: image145.wmf]
Spline curve. P1 and P3 are the ends, P2 defines the tangent lines.
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