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Abstract

Using a basic PDP-9 computer equipped with an oscilloscope display, an inexpensive all-

software display system was developed. The small display with no special display hardware

permits only point-by-point plotting and all the special functions including lightpen tracking are

performed through the software. As function keys, 18-bit accumulator switches are used.

While the system has limitations in that the display area is small and the plotting speed of

lines and circles is slow, it does have many features not found in standard large displays.

together with ingenious programming, it offers such unique applications as control and monitor-

ing of experiments, use of a computer as a probe and as an expensive taperecorder, and on-line

class room.

The kind of inexpensive display systems as described here should receive more attention so

that the whole possible display applications can be explored through their wide-spread use.
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Fig. 1 Block diagram of the small display system
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Table 1 List of display subroutines

INIT /initialize ; set BR to 3, DCF, set file origin
POINT /set a point in an absolute location

X /05 X<1023
Y /0LY<1023
DY ACD a malaticn leoanssoe
PLACE  /set a point in a relative location
X /-1023 £ X 51023
Y /-1023 < Y<1023
LINE /draw a line starting from a set point (X, Y,

DX /-1023 £ DX 1023
DY /-1023SDY=<1023
CIRCLE /draw a circle, an ellipse or an arc centered on (X, Y)

RX /radius in X direction
RY /Y radius; if no RY is given, a circle is assumed
*Pl /larger angle; if not given, s 3860 assumed
*P2 /smaller angle; if not given, Ois assumed
ROTATE /rotate points in file around a set point (X, Y)
P /rotation angle in degrees
TEXT /display character strings in 5X7 matrices
FST /first location of character string
KANJI  /display a kanji in an 18X 18 matrix
N /N-th kanji
CLOSE  close a display file by inserting —1 at its end
PLOT /plot a subpicture with points in display file

FDF /Mirst location of display file
TRANS /move a subpicture according to a dynamic file
FDF /first location of a display file
FDY /first location of a dynamic file
INPUT  /graphical input by means of lightpen
FDF /first location of a display file to enter data
M /M=1, free hand; M=2, free line; M=3, free circle
/M=4, grid; M=5, grid line; M=6, grid circle
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