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1. Introduction

Keymap is a general technique which allows one to use a keyboard as a low resolution
graphic input device. The large rectangle of keys in the center of a standard (qwerty) keyboard
is thought of as points on an x, y plane. If the X, y plane has x increasing to the right and y
increasing from top to bottom, the upper left side of the keyboard will be the lowest x,y coordi-
nate transmitted.

The center of a "normal" (qwerty) keyboard looks as follows:

1 2 3 45 6 7 8 9 0
qQq W e r t y ui o p
a s d f g h j k1 ;
Z X ¢ v b nm, /

This portion of the keyboard is an x,y grid. Pressing a 1 would result in the lowest x,y
coordinate being transmitted to the application program. Now the information coming from the
keyboard consists of data which has a visual correspondence to the key being pressed.

In figure 1 one can see how a rectangular area of a keyboard is mapped onto the rectangu-
lar area of the cgt. The locations of the four keys hit, correspond physically to the locations of
activity on the screen. The grid on the crt is only for illustrative purposes and corresponds to
the resolution of the keyboard x,y grid.

2. Implementation

The following is a short discussion of a particular way of implementing this technique. A
keytable is created which is used for the conversion of ASCII data to a sequential ordering of
the keys to be used. The keys are sequentially assigned numbers according to their physical
position on the keyboard. The key one is assigned 0, two is 1, q is 10 through / which is 39.
When a key is pressed an ASCII value is transmitted to the system and this value is used via
the keytable to determine the assigned position number of that key. Keys which are to be
ignored, are assigned position number -1. Next we must extract the keyboard x (kx) and key-
board y (ky) coordinates of the key.
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This is done by the equations: (There is also some additional minor code to move the key-
board origin to 1,1.)

kx = (keyposition % numxkeys )

ky = ( keyposition / numxkeys)

Where keyposition is obtained from a table lookup into keytable and numxkeys is the
number of keys in the x direction.

We must now convert from keyboard coordinates to screen coordinates. This is accom-
plished in the following manner:

Definition of terms:

xscreen = maximum number of characters on the screen in the x direction
yscreen = maximum number of characters on the screen in the y direction
xkeys = number of keys in the x direction

ykeys = number of keys in the y direction :

xrat = xscreen / xkeys the ratio, in x, of screen to key coordinates

yrat = yscreen / ykeys the ratio, in y, of screen to key coordinates

kx , ky = keyboard x and y coordinates

sX , sy = screen X and y coordinates

Equations:

sx = (kx * Xrat)
sy = (ky * Yrat)

These equations produce a smooth mapping of the keys to the entire screen area. The
resultant screen x (sx) and screen y (sy} can then be used directly in some screen oriented
application.

3. Some Applications

Prior to placing the Keymap technique into an actual application one must be aware of
some of the limits of this technique. First of all due to the nature of this beast the meaning of
each key of the keyboard is changed, which means that one must have a means of entering and
leaving a Keymap mode of some sort. The way in which you implement the entering and leav-
ing of the mode may determine if the mode has any use at all. If it takes more effort to enter
the mode, move to a spot and then leave, as opposed to repetitively hitting some direction
keys, the effort will have been wasted. What one would like to do is to integrate a Keymap
mode into some application in as natural and simple a way as possible.

The Keymap technique has been implemented in an experimental version of the text edi-
tor TED([1]. TED is a screen oriented text editor which among other things uses some control
keys to move the cursor up, down, left, and right. A special key on the keyboard (any function
key found on many terminals or an escape sequence) is the Keymap entering key and any other
cursor movement key such as cntrl u, to move the cursor up, will cause an exit from Keymap
mode. The technique appears to be useful for quickly positioning the cursor to some distant
point on the screen.

Another place where keymap has been implemented is in an experimental VLSI design
tool. Here the ability to move a cursor on a bit mapped screen quickly is quite convenient. If
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one does not have a bit pad or other graphic input device immediately available this keyboard
technique is useful. In some cases one might use the keyboard positioning of a cursor even if
one did have a bit pad. For example the application might require a lot of typing anyway, and
the user may find it simpler to keep using the keyboard rather than diverting attention away
from the keybeard to use another device. More study is certainly needed to determine where,
in applications which require graphic input, this technique would be beneficial to the user.
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