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The images displayed on your graphic calculator's  Screen  are composed of a grid of tiny 
squares. Each of these tiny squares is a pixel. A pixel is the smallest individual point in a 
digital image. The word "pixel" is a contraction of "picture element.
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3.1 The Right Margin.

Let's  review  the  Internal  Encoding  of  a 
Graphic  Object. Suppose we have a  Graphic 
Object of 131 x n pixels.

The  first  20  nibbles  are  the  Header  of  the 
Graphic Object:

Prolog

Size

Number of Rows

Number of Columns

After the Header, the Bitmap data begins. Each horizontal line of the Screen is encoded using 
17 bytes. The following scheme illustrates the Internal Encoding of this Graphic Object:

The first 17 bytes after the Header correspond to the first horizontal line of pixels at the top 
of the Screen, and the last 17 bytes  correspond to the last horizontal line at the bottom of the 
Screen Area.

Although 131 pixels are less than 17 bytes, The System always encodes the grob in multiples 
of 8 bits (bytes). Unused bits are padded with zeros. The remaining bits appear as a white 
stripe in the image above, at the right of the Liquid Crystal Display (LCD).

Sometimes, we have a  Graphic Object  whose  Rows  are much longer than the  Screen.  The 
segment of  the  Row that  is  after  the first  17 bytes is  named the  Right  Margin (RM).  The 
following scheme illustrates this case:
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E3 Experimentation
Right Margin and Left Margin Registers.
(HP49G, HP49G+ and HP50G)

Download the Experimentation Tools package from the following link:

https://sites.google.com/view/pgsaturn50g/home

Inside  the  downloaded  file  you  will  find  several  programs  designed  to  help  you  better 
understand the topics covered in this book.

For the experiments in this section, follow these steps:

1) Transfer the file T2.HP to your calculator.
2) On the calculator, run the RUN file, which is inside the T2 directory.
3) Select the dimensions for the Background Graphic, and press OK.

    

4) You can now modify the Margins, while seeing the effects on the Screen. This tool can also 
be used to explore the calculator memory and see the data represented as pixels.

KEY FUNCTION
X 9 Rows Jump Up.
. 9 Rows Jump Down.
G 32 Rows Jump Up.
J Jump 32 Rows Down.
H Jump 64 Rows Up.
K Jump 64 Rows Down.
Yo 128 Rows Jump Up.
L Jump 128 Rows down.
UP 1 Row Jump Up.
DOWN 1 Row Jump Down.
LEFT Jump 1 byte up.
RIGHT Jump 1 byte down.
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LC 00014 % 14h= 20d.
A=A+C A % Skip the Header.

% A=@StackGrob +20d

C=R4 A % C= x = Horizontal jump (HJ).
A=A+C A % A= @StackGrob + 20d + x

C=R3 A % C= 34(y-1) = Vertical Jump (VJ).
A=A+C A % A= @StackGrob + 20d + x + 34(y-1).

D0=A % D0 point to nibble in Row y-1, Column of Nibble x
% of the Stack Grob. 

C=0 W
A=0 W

*LoadBMap % Read data from the Stack Grob, Row by Row, and 
% write it to a new grob.

LA FFE01   % FFE01h= 1111 1111 1110 0000 0001.
C=DAT0 A
A=A&C A

C=0 A
C=DAT1 B % B= 2 nibbles = 8 pixels

C=C+C A
C=C!A A

DAT0=C A
D0+34 % Next Row of Stack Grob
D1+2 % Next Row of new grob.

% The number of nibbles in a Row is always an even integer.
B=B-1 A % Decrement the Counter.
GONC LoadBMap

LOAD
D1+15
D+3 A

RPL
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