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Recently, a number of business applications have been developed which
include graphics support. The present invention generally relates to Com-
These applications take the input or calculated puter Assisted Design (CAD)
systems, and more      numerical data and produce line graphs, bar
particularly to an inexpensive and easy to use    5    charts and pie
charts which are much easier to CAD application for personal computers.
interpret than the raw numerical data. Prints of Computer Assisted Design
(CAD) and Com-          these graphical displays are made by reading out
puter Assisted Manufacturing (CAM) systems         the data in the APA
display RAM to a dot matrix have been used for some time in the aircraft
and   printer provided with a graphical capability or to automotive
industries to design and manufacture   to   an inexpensive pen plotter. The
latter device is aerodynamic and mechanical components. Such        also
capable of generating transparencies for use systems typically comprise a
main frame com-      in overhead projectors. The acceptance of busi- puter,
large bulk memory systems including tape    ness applications with graphics
support has been units, rigid disk units and removable disk pack
immediate and substantial with the result that units, high resolution All
Points Addressable   15  there is a considerable demand for graphics (APA)
Cathode Ray Tube (CRT) displays, a large     applications which are not
necessarily limited to Random  Access Memory (RAM) of sufficient
business graphs. The ability to generate schema- capacity to store the
graphics application and     tic diagrams, flow charts, floor plans and
similar address each pixel of the high resolution displays,  graphic
displays would be highly desirable in the and Input/Output (I/O) devices
such as digitizer   20   production of technical manuals, advertising lay-
pads with cursors and plotters. These systems are  outs and the like. very
expensive, but their cost could be justified    It is therefore an object
of the invention to because of the large sums of money invested in
provide an  inexpensive Computer Assisted the design and manufacture of an
aircraft or a     Design (CAD) application for personal computers. new
automobile model. The price of CAD systems   25  It is another object of
the invention to provide a has come down significantly over the past decade
CAD system for personal computers which is easy due to economies of
computer and memory            to use and facilitates the generation of
schematic system manufacture, and because of that, CAD       diagrams, flow
charts and other free form systems are being applied to many new uses
graphics displays. among which are architectural design and the   30    It
is a further object of the invention to provide a layout of photoresist
patterns for integrated cir-  user friendly CAD application for personal
com- cuits. Nevertheless, CAD systems are still quite    puters which is
operated by an inexpensive joy expensive, and their use is generally
limited to   stick or similar device and supports a dot matrix
correspondingly expensive applications. An illus-   printer or inexpensive
plotter. tration of such systems is given by the article   35  The present
invention relates to a computer entitled "Dialogbedienung uber Bildschirm
und      system providing an interactive graphics display virtuelle
Tastaturen bei der Bildkonstruktion", by  comprising: M. Shahata, published
in Regelungs technische        a processor Praxis, Vol. 19, No. 9,
September 1977. This article  a keyboard for inputting alphanumeric charac-
discloses a CAD system in which preset graphic   40   ters and control
data, symbols can be repetitively drawn on a display       a memory for
storing a program for controlling screen, from one or several tables of
graphic      said processor and data which is processed by symbols. Each
table of symbols can be displayed    said processor under the control of
said program, in the form of a virtual keyboard, and a desired     input
and output adapters to which various symbol can be selected by a light pen
and   45   input and output devices may be connected, and positioned on the
screen at any desired place.       interactive all points addressable
display At the other end of the spectrum are the so-      means connected
to an output adapter for dis- called personal computers based on the micro-
playing data processed by said processor, charac- processors which have
been developed over the      terized in that past decade. These typically
comprise a mother   so  cursor positioning means are provided, which board
containing the microprocessor, a Read         are connected to an input
adapter for providing Only Memory (ROM) encoded with the Basic
an input to said processor indicating a desired Input/output System (BIOS)
for controlling the      direction of movement of a cursor symbol dis-
microprocessor, a limited amount of RAM, and a      played on said all
point addressable display number of adapters for interfacing with various
I/  55   means, O devices. These I/O devices may include a           at
least one table of selectable cursor graphic keyboard, a medium or high
resolution CRT dis-      and/or alphanumeric characters is stored in said
play, one or more floppy disk drives, and a printer  memory, such as one of
the more popular dot matrix           said processor is responsible to said
cursor printers.                                     60   positioning means
for controlling said all point Although personal computers are small and
addressable display means for displaying graphic compact, they are capable
of some fairly sophisti-  and/or alphanumeric data at any addressable cated
applications. They are especially well suited  point on said display means,
and said processor to business applications such as accounting, data
includes: base  management and  business  analysis.   65       means for
selecting a cursor character from 2    



3               EP 0130 301 B1                     4 said table, the
selected character being displayed  Figure 8 is a flow diagram
illustrating the on said all points addressable display means as
procedure for generating a circle of any radius at the cursor symbol and
movable to any point on     any desired position on the display screen;
said display means by said cursor positioning       Figure 9 is a flow
diagram  illustrating the device, and
procedure for entering and positioning A/N strings means for fixing the
selected cursor symbol at a  in the display; desired point on said all
point addressable display  Figure 10 is a flow diagram  illustrating the
means thereby facilitating the generation of a     procedure for erasing
previously entered graphics graphics display including any arbitrary
selection  data on the screen; and of cursor symbols from said table, said
cursor   10  Figure 11 illustrates a sample display generated positioning
means being capable of moving the      using the application according to
the invention. currently displayed cursor symbol to another        In order
to better understand the invention, a location on said all points
addressable display    typical personal computer will be first described
means immediately after an image of said selected  with reference to Figure
1 of the drawings. The cursor symbol has been fixed at a desired point on
15   system or mother board 10 includes the micro- the display.
processor 12, ROM 14, RAM 16, and an I/O channel In summary, the objects of
the invention are     18 which includes a number of VO expansion slots
accomplished by making the cursor symbol a         20 for the attachment of
various options. A power graphics character or an A/N string which may be
supply 22 provides power to the mother board 10 moved about the display
screen by means of a    20   and the attached options. The mother board 10
in joystick or similar input device. Once the graphics  addition includes a
crystal oscillator, clock and character or A/N string is positioned at the
desired  control circuits 24and a keyboard attachment 26 to location, the
operator presses a command button,   which a keyboard 28 is attached. In
addition, the and the graphics symbol or A/N string is fixed in  mother
board may also include other attachments position on the display screen by
reading the   25   such as a cassette attachment 30 and a speaker symbol
data into the display buffer atthat position.  attachment 32 to which are
connected a cassette The cursor symbol can be moved again to another
recorder 34 and a speaker 36, respectively. The location on the display and
another character fixed  expansion slots 20 are designed to receive any of
in position on the display by pressing the com-    the various adapter
printed circuit cards shown in mand button. Different cursor symbols can be
30   the figure. More specifically, a diskette drive selected from symbol
tables so that a variety of   adapter 38 may be plugged into one of the
slots 20. symbols can be used to generate the graphics       This adaptor
38 is required to support one or more display. The current cursor symbol is
demarked     diskette drives 40 and 42. A color/graphics monitor from other
graphics characters fixed in the display  adapter 44 may also be plugged
into one of the by continuously exclusive ORing the cursor sym-   35
slots 20, and this adapter supports either a home bol with the background
graphics data. In addition,  color TV or an RGB monitor and a light pen. A
an erase function is provided to allow the correc-  parallel printer
adapter 46 may be plugged into tion of mistakes and modification of
standard      another one of slots 20 to support, for example, a symbols.
dot matrix printer 48. Finally, a game control The foregoing and other
objects, advantages   40   adapter 50 can be plugged into a remaining one
of and aspects of the invention will be better under-  the slots 20 to
support one or more joy sticks 52 stood from the following detailed
description of   and 54. Other adapters may be plugged into the the
invention making reference to the accompany-    slots 20, but only those
necessary to support the ing drawings, in which:
present invention are illustrated. Figure 1 is a system block diagram of a
typical   45  The color/graphics adapter 44 has two basic personal computer
on which the application          modes of operation; alphanumeric (AIN)
and APA. according to the invention is operated;            In both modes,
A/N characters are defined in a Figure 2 is a block diagram of a
color/graphics   character box and formed from a ROM characters. monitor
adapter of the type which is required to    Figure 2 is a block diagram of
the adapter44which supporttheapplication according totheinvention;   50
contains a display buffer 56 and a CRT controller Figure 3 is a block
diagram of a game control     device 58 such as a Motorola 6845 IC. The
con- adapter of the type which provides a joystick input  troller device 58
provides the necessary interface to the personal computer shown in Figure
1;         to drive a raster scan CRT. The display buffer 56 Figure 4 is a
flow diagram  illustrating the      can be addressed by both the CPU and
the procedure for loading a cursor symbol table;  55   controller device 58
through address latches 60 Figure 5 is a flow diagram  illustrating the
and 62, respectively. Data is read out of the display procedure for
displaying a loaded cursor symbol     buffer to data latches 64 and 66
which provide table;                                              outputs
to a graphics serializer 68 and a character Figure 6 is a flow diagram
illustrating the      generator comprising ROM  70 and an alpha procedure
for selecting a new cursor symbol for a    60   serializer 72. The outputs
of the serializers 68 and loaded symbol table;
72 are provided to the color encoder 74 which Figure 7 is a flow diagram
illustrating the      either drives an RGB monitor directly or provides
procedure for demarking the current cursor sym-     an output to the
composite color generator 76 that bol from other graphics symbols which may
be        drives a home color TV. The color encoder 74 also displayed on
the screen;                      65   receives the output of the
palette/overscan circuits 3    



5               EP 0 130 301 B1                       6 78 which provides
intensity information. The        symbol until changed even after a
graphics composite color generator 76 receives horizontal    character or
A/N character string has been posi- and vertical synchro signals from the
CRT con-      tioned on the display screen, the cursor symbol is troller
device 58 and timing control signals from   at all times exclusive ORed
with display data of all the timing generator and control circuits 80. The
5    coincident pixels as it is moved about the display timing generator
and control circuits also gener-    screen to provide a clear and visible
demarkation ate the timing signals used by the CRT controller   of the
cursor symbol from other symbols pre- device 58 and the display buffer 56
and resolves    viously placed at various locations on the display the CPU
and controller contentions for accessing    screen. Thus, the invention
allows a fully interac- the display buffer.                            10
tive positioning of graphics characters and/or A/N Figure 3 is a block
diagram of the game control   character strings at any addressable point on
the adapter 50. The adapter comprises instruction       display screen.
Since the screen information is decode circuits 80 which may be composed of
contained in the APA display buffer, the screen 74LS138 IC's. The data bus
is buffered by a         can be printed in the usual way to provide a hard
74LS244 buffer/driver 82. The digital inputs to this   15   copy output
thereby facilitating the production of buffer/driver are provided by
trigger buttons on    technical illustrations, manuals or the like. the joy
sticks. The joystick positions are indicated  The underlying feature of the
invention is the by a potentionmeter for each coordinate which        use
of a graphics character as the cursor symbol. must be converted to digital
pulses by resistance   Therefore, one and preferably more symbol tab- to
pulse converter 84. This is accomplished by   20   les are provided. For
example, a table could be providing a one-shot for each potentiometer so
provided for electrical symbols, another for archi- that the potentiometer
varies the time constant of   tectural symbols, and another for industrial
pro- its associated one-shot. A select output from        cess symbols.
Each symbol in each table is decoder 80 causes the one shots to be fired to
identified by number so that the code for a provide pulse outputs to the
buffer/driver 82.  25   symbol includes both the table to which it Although
the invention is described as using a     belongs as well as its number
within the table. In joy stick to position a cursor symbol on the
order to select a cursor symbol, a symbol table display screen, it will be
understood by those       must first be loaded into RAM. This process is
skilled in the art that other input devices can be   illustrated by the
flow diagram shown in Figure 4. used including cursor keys on a keyboard.
The   30   When the operator requests a new symbol table, cursor keys are,
however, inherently slow to        s/he is first prompted for the name of
the symbol operate, and so it is prefereable to use a joy stick  table as
indicated by block 86. The name input by or similar type input device.
Besides a joy stick, a  the operator is checked to determine if it is a
valid "mouse" might just as well be used. These          name, that is it
identifies a table that exists in the devices have a ball on the bottom of
a palm size   35   current library of tables. This is indicated by the
controller, and the ball is rolled on a flat surface to  decision block 88.
If the name is not a valid name, control the cursor position.
an error message is displayed to the operator at Typically, the ball
actuates potentiometers in a   block 90 and the operator is again prompted
for manner quite similar to a joy stick. Thus,          the name of the
symbol table desired. When a everywhere a joy stick is mentioned in the
40   valid name is input by the operator, the old cursor description of the
invention, those skilled in the   symbol is exclusive ORed with itself to
delete the are will recognize that a "mouse" or other similar   symbol from
the display screen as indicated by input device could be substituted.
block 92. Then in block 94 the new symbol table is According to the
invention, the cursor on the      loaded into RAM, and in block 96, the
first CRT display is replaced by a graphics symbol or   45   graphics
character is exclusive ORed with the an A/N character string and moved by
means of a      current cursor symbol to cause the first graphics joy stick
or similar device. When the graphics       character to be displayed as the
cursor symbol. In symbol or A/M character string are positioned on
other words, the first graphics character is the the display at the desired
position, the operator    default cursor symbol. presses a trigger button
on the joy stick and the    so  The default cursor symbol may not be the
graphics symbol or A/N character string remain       symbol desired by the
operator, so it may be fixed at that location by reading the symbol data
desirable to display the selected symbol table to into the display buffer.
A new graphics character    permit selection of the desired symbol. This or
A/N character string can then be selected for     process is illustrated by
the flow diagram shown the cursor symbol and the process repeated so    55
in Figure 5. When the operator requests that the that a schematic diagram,
flow chart or similar      symbol table be displayed, the title of the cur-
graphics display can be built. Previously posi-      rently selected symbol
table is first displayed as tioned graphics characters or A/N  character
indicated by block 98. The title will always be strings can be erased
totally or partially by means  displayed during this process no matter how
the of a box cursor and the operation of the trigger   60   field of the
display may change. In other words, button on the joy stick. This allows
not only for    any given symbol table may be too large to fit on the
correction of errors but also the generation of  a single screen and it may
be necessary to scroll modified characters giving more flexibility to the
the display in order for the operator to view all the defined character
tables. In addition, since the     symbols in the table. While the field of
the display selected cursor symbol will remain the cursor   65    may be
scrolled, the title placed on the screen by 4    



7               EP  0 130 301  B1                   8 block 98 will remain.
Once the title of the table has  mark but rather a graphics symbol that is
moved been put up, the numbers for the various graphics  like a cursor to a
desired position on the display characters are next put up as indicated by
block   screen and then fixed by command, there is the 100, and then the
actual graphics characters are   possibility that the operator might lose
track of put up adjacent their corresponding number as    5    where and
which of several currently displayed indicated by block 102. Three function
keys iden-  symbols is the cursor. This is accomplished in tified as F3,F2
and F1 are monitored to detect if  part by making the cursor symbol a
flashing they have been pressed by the operator as indi-    symbol as is
conventional, but in addition, the cated by the decision blocks 104, 106
and 108. If  current cursor symbol is exclusive ORed with the for example
key F3 has been pressed, then the    10   backround display data to clearly
demark the graphics screen is redrawn as indicated by block   symbol where
ever it may be on the screen from 110. When this is done, the operator is
presented  other graphics data already in place on the a display of the
graphics screen as s/he had        screen. This procedure is illustrated by
the flow generated it to that point in time. If F2 is pressed,  diagram
shown in Figure 7. In block 130, the then the symbol table is scrolled down
a predeter-   15   current X, Y position as commanded by the joy mined
amount as indicated by block 112, but if F1   stick control and the cursor
symbol data are input is pressed, the symbol table is scrolled up a
and exclusive ORed. Then in blocks 132 and 134, predetermined amount as
indicated by block 114.     the X and Y positions are temporarily stored as
In other words, the function keys F3, F2 and F1    [err] and [err]. The
current X and Y coordinates are give the operator control of the display
screen    20   obtained from the joy stick or cursor key input in after the
symbol table is displayed. F3 allows the  block 136. Then in blocks 138 and
140 [err], [err] operator to exit the display, and F2 and F1 allow   and
the cursor symbol data are exclusive ORed the operator to scroll the
display.                 and current X, Y and the cursor symbol data are It
is not necessary to display the symbol table   exclusive ORed. This removes
the cursor symbol each time it is desired to change the cursor   25   from
the display, screen and then redisplays it at symbol. The operator may
already know the           its new location. The process is then repeated.
numbers of the symbols s/he wants to use in           Besides the several
symbol tables from which generating a graphics display, or more likely, the
the operator can select a variety of cursor sym- operator will have printed
copies of the symbol     bols, lines can be drawn between positioned tables
to refer to. In any event, once a symbol   30   symbols by indicating the
coordinates of the end table has been loaded according to the process
points of the line in the conventional manner. In illustrated in Figure 4
and the first symbol of the  addition, many graphics displays will make use
of table is displayed as the default cursor symbol,    circles or arcs.
Rather than provide a table of the operator may wish to change the cursor
circles, a process for displaying a circle of any symbol. This is
accomplished with the selection    35   desired radius is provided. This
process is illus- of a new symbol according to the procedure
trated in the flow diagram shown in Figure 8. First illustrated in the flow
diagram of Figure 6. The    the operator presses a function key F5 to
indicate operator selects a cursor symbol by number          that s/he
desires to draw a circle. This causes a within the currently loaded table.
The first thing  conventional cursor symbol to appear on the that is done
when a cursor symbol selection has   40   screen and represents the center
of the circle. The been made is to retrieve the table entry as
operator can then position this center on the indicated in block 116 and
then in block 118        screen using the joy stick. Then by pressing the
validate the entry. It will be understood that the  trigger button on the
joy stick, the circle center is various cursor symbol tables will not
necessarily   fixed as indicated by block 142. Once this is done, be the
same size and that a symbol number that is   45   the X, Y coordinates of
the center are obtained in valid for one table may be valid for another.
block 144, and in block 146, a circle of five units is Should the operator
enter an invalid symbol          drawn. This is the smallest diameter
circle that is number, an error message is displayed as indi-
displayed. The trigger button is then monitored as cated by block 120 and
the operator is returned to  indicated by the decision block 146, and if it
is the selection menu. Assuming that avalid symbol   50   pressed, the
circle is expanded by one unit in number is selected, the old cursor symbol
is         block 148. In this way the operator can increase deleted from
the screen by exclusive ORing the       the size of the circle, and when
the desired size symbol with itself as indicated in block 122. Then   has
been reached, the operator releases the trig- using the table entry, the
offset into the symbol    ger button. table is determined in block 124.
55      As previously mentionned, the cursor symbol This provides the
access to the desired symbol     may be an A/N string as well as a graphics
code for the character generator in block 126, and   character. The
operator enters the A/N mode by in block 128, the new cursor symbol is
displayed     making the appropriate menu selection. The pro- by exclusive
ORing the symbol with the back-         cess is illustrated by the flow
diagram shown in ground data on the screen.                     60   Figure
9. The number of A/N characters entered This latter process is the basis
for demarking     are counted and so in block 150, the counter is set the
current cursor symbol from other graphics        to 1. The operator is
prompted in block 152 to symbols already placed in the graphics display. It
input text from the keyboard, and as each charac- will be appreciated that
since the cursor of the     ter is keyed, the character equivalent of the
subject invention is not a conventional cursor   65   operator's entry is
put on the screen in block 154. 5    



9               EP  0 130 301  B1                   10 Assuming that the
"ENTER" key has not been           application for personal computers which
is easy pressed in decision block 156, the counter is       to use and
facilitates the generation of many incremented by one in block 158 and then
graphics displays that heretofore could be checked in decision block 160 to
determine if the    generated using only much more expensive maximum
allowed number of characters has    5    equipement. been entered. In the
case illustrated, the maxi- mum  number of characters is sixty, but any
Claims number of characters can be arbitrarily set. The process continues
until either the operator            1. Computer system providing an
interactive presses the "ENTER" key or the maximum    10   graphics display
comprising number of characters has been entered at which         a
processor (12). time a buffer is loaded with all the A/N characters     a
keyboard (28) for inputting alphanumeric keyed by the operator as indicated
by block 162.     characters and control data, This buffer is treated as
the cursor symbol data       a memory (14, 16) for storing a program for
which can be positioned anywhere on the display    15   controlling said
processor and data which is screen by use of the joy stick. Thus, the A/N
string  processed by said processor under the control of is continually
exclusive ORed on the screen as the   said program. current cursor until
the trigger button is pressed    input and output adapters to which various
by the operator as indicated by block 164. In other  input and output
devices may be connected, and words, when the operator enters the text mode
20    interactive  all points addressable  display from the menu, s/he
first keys in the desired text,  means connected to an output adapter for
dis- presses "ENTER" and then moves the A/N string        playing data
processed by said processor, charac- around the screen as the current
cursor symbol.     terized in that When the text string is in the desired
position, the   cursor positioning means (52) are provided, trigger button
on the joystick is pressed and the A/   25   which are connected to an
input adapter for N string is fixed in the display data field.
providing an input to said processor indicating a All good designers need
an eraser to correct       desired direction of movement of a cursor symbol
mistakes and modify standard symbols. The            displayed on said all
point addressable display erase mode is entered by making the appropriate
means, selection from a menu, and upon entry into this   30   at least one
table of selectable cursor graphic mode, the cursor symbol is changed to a
rect-        and/or alphanumeric characters is stored in said angular box
of predetermined dimensions. The         memory. process is illustrated by
the flow diagram shown       said processor (12) is responsible to said
cursor in Figure 10. After the menu selection, the current  positioning
means (52) for controlling said all X, Y position of the "eraser" rectangle
is obtained    35   point addressable display means for displaying as
indicated in block 166. In decision block 168,    graphic  and/or
alphanumeric  data  at any the trigger button on the joy stick is monitored
to  addressable point on said display means, and determine if it has been
pressed. If it has not been   said processor includes pressed, the position
of the "eraser" rectangle is     means for selecting a cursor character
from checked again and so on while the operator   40   said table, the
selected character being displayed moves the "eraser" rectangle around the
display     on said all points addressable display means as screen. When
the "eraser" rectangle is positioned    the cursor symbol and movable to
any point said over that area of the display screen which is        display
means by said cursor positioning device; desired to be erased, the operator
presses the       and- - trigger button which causes all the display data
45  means forfixing the selected cursor symbol ata a within the "eraser"
rectangle to be set to "zeros"   desired point on said all points
addressable dis- to blank that area of the display screen as indi-    play
means thereby facilitating the generation of cated by block 170. It is also
possible to move the  a graphics display including any arbitrary selec-
"eraser" rectangle with the joy stick while          tion of cursor symbols
from said table, said cursor pressing the trigger button which will result
in all   so   positioning means (52) being capable of moving display data
within the path of the "eraser"        the currently display cursor symbol
to another rectangle to be reset to "zeros". The procedure      location on
said all points addressable display allows graphics data to be removed from
the          means immediately after an image of said display screen easily
and accurately.                selected cursor symbol has been fixed at a
Figure 11 is an illustration of a graphics display    55   desired point on
the display. constructed using the invention. Only a few            2.
System  according to  claim  1, further graphics symbols were used plus
circles, lines       including a display buffer (56) for addressing said
and A/N strings. Each symbol was selected from a     all point adressable
display means, and wherein table of symbols and then positioned at a
desired    said means for fixing include means for reading location on the
display screen using the joy stick   60   the current cursor position and
data into said and trigger button. At the bottom of the display is  display
buffer. a menu from  which the operator may make               3. System
according to claim 1 or 2 wherein selections of operating modes.
said means include a joy stick (52) and said means From the foregoing, it
will be appreciated that    for fixing further include a trigger button
asso- the invention provides an inexpensive CAD    65   ciated with said
joy stick. 6    



9               EP  0 130 301  B1                  10 Assuming that the
"ENTER" key has not been          application for personal computers which
is easy pressed in decision block 156, the counter is      to use and
facilitates the generation of many incremented by one in block 158 and then
graphics displays that heretofore could be checked in decision block 160 to
determine if the   generated using only much more expensive maximum
allowed number of characters has    5    equipement. been entered. In the
case illustrated, the maxi- mum  number of characters is sixty, but any
Claims number of characters can be arbitrarily set. The process continues
until either the operator           1. Computer system providing an
interactive presses the "ENTER" key or the maximum    10   graphics display
comprising number of characters has been entered at which       a processor
(12). time a buffer is loaded with all the A/N characters   a keyboard (28)
for inputting alphanumeric keyed by the operator as indicated by block 162.
characters and control data, This buffer is treated as the cursor symbol
data      a memory (14, 16) for storing a program for which can be
positioned anywhere on the display   15   controlling said processor and
data which is screen by use of the joy stick. Thus, the A/N string
processed by said processor under the control of is continually exclusive
ORed on the screen as the  said program, current cursor until the trigger
button is pressed    input and output adapters to which various by the
operator as indicated by block 164. In other  input and output devices may
be connected, and words, when the operator enters the text mode   20
interactive  all points addressable display from the menu, s/he first keys
in the desired text,  means connected to an output adapter for dis- presses
"ENTER" and then moves the A/N string       playing data processed by said
processor, charac- around the screen as the current cursor symbol.
terized in that When the text string is in the desired position, the
cursor positioning means (52) are provided, trigger button on the joystick
is pressed and the A/   25   which are connected to an input adapter for N
string is fixed in the display data field.        providing an input to
said processor indicating a All good designers need an eraser to correct
desired direction of movement of a cursor symbol mistakes and modify
standard symbols. The           displayed on said all point addressable
display erase mode is entered by making the appropriate     means,
selection from a menu, and upon entry into this   30  at least one table of
selectable cursor graphic mode, the cursor symbol is changed to a rect-
and/or alphanumeric characters is stored in said angular box of
predetermined dimensions. The        memory, process is illustrated by the
flow diagram shown      said processor (12) is responsible to said cursor
in Figure 10. After the menu selection, the current  positioning means (52)
for controlling said all X, Y position of the "eraser" rectangle is
obtained    35   point addressable display means for displaying as
indicated in block 166. In decision block 168,   graphic  and/or
alphanumeric  data  at any the trigger button on the joy stick is monitored
to  addressable point on said display means, and determine if it has been
pressed. If it has not been  said processor includes pressed, the position
of the "eraser" rectangle is    means for selecting a cursor character from
checked again and so on while the operator   40   said table, the selected
character being displayed moves the "eraser" rectangle around the display
on said all points addressable display means as screen. When the "eraser"
rectangle is positioned   the cursor symbol and movable to any point said
over that area of the display screen which is       display means by said
cursor positioning device; desired to be erased, the operator presses the
and trigger button which causes all the display data   45  means for fixing
the selected cursor symbol at a within the "eraser" rectangle to be set to
"zeros"  desired point on said all points addressable dis- to blank that
area of the display screen as indi-   play means thereby facilitating the
generation of cated by block 170. It is also possible to move the  a
graphics display including any arbitrary selec- "eraser" rectangle with the
joy stick while        tion of cursor symbols from said table, said cursor
pressing the trigger button which will result in all   50   positioning
means (52) being capable of moving display data within the path of the
"eraser"        the currently display cursor symbol to another rectangle to
be reset to "zeros". The procedure     location on said all points
addressable display allows graphics data to be removed from the
means immediately after an image of said display screen easily and
accurately.               selected cursor symbol has been fixed at a Figure
11 is an illustration of a graphics display   55   desired point on the
display. constructed using the invention. Only a few           2. System
according to claim  1, further graphics symbols were used plus circles,
lines      including a display buffer (56) for addressing said and A/N
strings. Each symbol was selected from a    all point adressable display
means, and wherein table of symbols and then positioned at a desired   said
means for fixing include means for reading location on the display screen
using the joy stick   60   the current cursor position and data into said
and trigger button. At the bottom of the display is  display buffer. a menu
from which the operator may make               3. System according to claim
1 or 2 wires selections of operating modes.                      said means
include a joy stick (52) and said mean From the foregoing, it will be
appreciated that   for fixing further include a trigger button asso the
invention provides an inexpensive CAD    65   ciated with said joy stick. 6
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to any one of the preced-    Patentanspruche ing claims, further
comprising: a text buffer for storing an alphanumeric          1.
Computersystem, welches eine interaktive character string input to said
computer system     graphische    Anzeigeeinrichtung    vorsieht, from said
keyboard (28),                      5    enthaltend means for displaying
said  alphanumeric           einen Prozessor (12) character string stored
in said text buffer on said  eine Tastatur (28) zum Eingeben von alphan-
display means as a cursor symbol,                  umerischen Zeichen und
Steuerdaten, means controlled by said cursor positioning        einen
Speicher (14, 16) zum Speichern eines means (52) for moving said cursor
symbol to a    10   Programms zur Kontrolle des genannten Prozes- desired
location on said display means by exclu-   sors und von Daten, welche vom
genannten sive Oring the alphanumeric character string in    Prozessor
unter der Kontrolle des genannten Pro- said text buffer with the all points
addressable   gramms verarbeitet werden, data already displayed on said
display means at      Eingabe- und Ausgabeadapter, an welche ver- the
location of said cursor position data thereby    15   schiedene Eingabe-
und Ausgabegerate ange- placing text comprising  said  alphanumeric
schlossen werden konnen, und character string at said desired location on
said    interaktive, adressierbare Mehrpunkt-Anzeige- display means,
mittel, die an einen Ausgabeadapter angeschlos- means in combination with
said cursor posi-      sen sind zur Anzeige der vom genannten Prozes-
tioning device for providing a user input indicat-   20   sor verarbeiteten
Daten, dadurch gekennzeichnet, ing that text is to be fixed on said display
means,  dass and
Kursorpositionierungsmittel (52) vorgesehen means responsive to said means
in combina-        sind, welche an einen Eingabeadapter ange- tion with
said cursor positioning device for writ-  schlossen sind, um eine Eingabe
an den genann- ing said alphanumeric character string into said   25   ten
Prozessor zu liefern, welche eine gewunschte display buffer at the current
location of said      Bewegungsrichtung eines auf den genannten cursor.
adressierbaren Mehrpunkt-Anzeigemitteln darge- 5. System according to claim
4 further compris-   stellten Kursorsymbols anzeigt, ing:
zumindest eine Tabelle von auswshlbaren Kur- means for counting the number
of characters in   30   sor-, Druck- und/oder alphanumerischen Zeichen an
alphanumeric character string input by a user    im genannten Speicher
gespeichert ist, from said keyboard,                                   der
genannte Prozessor (12) den genannten means for comparing the number of
characters      Kursorpositionierungsmitteln (52) gegenuber ver- input with
a predetermined number,                  antwortlich ist fur die Steuerung
der genannten means on said keyboard for providing an input   35
adressierbaren  Mehrpunkt-Anzeigemittel  zur from the user of an indication
of an end of said    Anzeige von graphischen und/oder alphanumeri-
alphanumeric character string, and                  schen Daten an
irgendeinem  adressierbaren means responsive to said comparing means
Punkt an den genannten Anzeigemitteln, und and to said means on said
keyboard for storing an   dass input alphanumeric character string in said
text   40  der genannte Prozessor enthalt buffer when either the number of
characters in        Mittel zur Auswahl eines Kursorzeichens aus said
alphanumeric character string is equal to      der genannten Tabelle, wobei
das genannte Zei- said predetermined number or an input for the       chen
an den genannten adressierbaren Mehr- user is received by said means on
said keyboard.    punkt-Anzeigemitteln als das Kursorsymbol ange- 6. System
according to any one of the preced-   45   zeigt wird, und durch die
genannte Kursorpositio- ing claims, wherein
nierungsvorrichtung (52) nach jedem beliebigen said processor includes
means for displaying      Punkt auf den genannten Anzeigemitteln beweg- the
outline of a geometric figure as said cursor    lich ist; und symbol on
said all points addressable display,        Fixiermittel des ausgewahlten
Kursorsymbols said outline being movable by said cursor posi-   50   an
einem gewunschten Punkt auf den genannten tioning means (52); and
adressierbaren  Mehrpunkt-Anzeigemitteln  und means associated with said
cursor positioning      dabei zur Erleichterung der Erzeugung einer gra-
means (52) are provided for erasing all character   phischen Anzeige,
welche irgendeine willkurliche data within said outline while said outline
is      Auswahl von Kursorsymbolen aus der genannten positioned at or moved
through a desired location    55   Tabelle beinhaltet, wobei die genannten
Kursor- on said all points addressable display.
positioniergunsmittel (52) in der Lage sind, das 7. System according to
claim 6 wherein said        gegenwartig angezeigte Kursorsymbol nach einer
means for erasing the data within said outline      anderen Stelle auf den
genannten adressierbaren includes means for setting all data points in said
Mehrpunkt- Anzeigemitteln zu bewegen, unmit- display buffer corresponding
to those data points   60   telbar nachdem ein Bild des genannten ausge-
within said outline when said outline is positioned  wahlten Kursorsymbols
an einem gewunschten at or passes through a desired location on said all
Punkt auf der Anzeigeeinrichtung fixiert worden points addressable display,
to zeros.               ist. 2. System nach Anspruch 1, enthaltend ferner
65   einen Anzeigepuffer (56) zur Adressierung der *      C    L    M     S
*    
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adressierbaren Mehrpunkt-Anzeige-         6. System  nach einem der
vorangehenden mittel, und worin die genannten Fixiermittel Mit-  Anspriche,
worin tel zum Einlesen der gegenwartigen Kursorposi-      der genannte
Prozessor Mittel enthalt zur tion und -daten in den genannten Anzeigepuffer
Anzeige des Umrisses einer geometrischen Figur enthalten.
5    als das genannte Kursorsymbol auf der genann- 3. System nach Anspruch
1 oder 2, worin die     ten adressierbaren Mehrpunkt- Anzeige, wobei
genannten Mittel einen Steuerhebel (52) beinhal-  der genannte Umriss durch
die genannten Kur- ten und die genannten Fixiermittel einen dem
sorpositionierungsmittel (52) beweglich ist; und genannten Steuerhebel
zugeordneten Auslose-         den genannten Kursorpositionierungsmitteln
knopf ferner enthalten.                      10  (52) zugeordnete Mittel,
die vorgesehen sind zum 4. System  nach einem der vorangehenden
Loschen  aller Zeichendaten  innerhalb  des Anspruche, enthaltend ferner:
genannten Umrisses, wahrend der genannte Einen Textpuffer zur Speicherung
einer alphan-  Umriss auf der genannten adressierbaren Mehr- umerischen
Zeichenfolge, welche  von  der        punkt- Anzeige an eine gewunschte
Stelle gesetzt genannten Tastatur (28) in das genannte Compu-   15  oder
durch dieselbe hindurchbewegt wird. tersystem eingegeben wird,
7. System nach Anspruch 6, worin die genann- Mittel zur Anzeige der
genannten im genannten   ten Mittel zum Loschen der Daten innerhalb des
Textpuffer gespeicherten, alphanumerischen Zei-   genannten Umrisses Mittel
enthalten zum Ruck- chenfolge auf den genannten Anzeigemitteln als
setzen aller Datenpunkte im genannten Anzeige- ein Kursorsymbol,
20   puffer, welche jenen Datenpunkten innerhalb des von den genannten
Kursorpositionierungsmit-     genannten Umrisses entsprechen, wenn der teln
(52) gEsteuerte Mittel zur Bewegung des      genannte Umriss auf der
genannten adressierba- genannten Kursorsymbols nach einer gewunsch-
ren Mehrpunkt- Anzeige an einer gewunschte ten Stelle auf den genannten
Anzeigemitteln       Stelle gesetzt wird oder durch dieselbe hindurch-
durch exklusives Mischen der alphanumerischen   25   geht. Zeichenfolge im
genannten Textpuffer mit den adressierbaren Mehrpunkt-Daten, welche bereits
Revendications auf den genannten Anzeigemitteln an der Stelle der genannten
Kursorposition dargestellt werden,    1. Un systeme de calculateur a
affichage graphi- wobei die Daten den die genannte alphanumeri-   30   que
interactif, comprenant: sche Zeichenfolge enthaltenden Text an die
un processeur (12), gewunschte Stelle auf den genannten Anzeige-        un
clavier (28) pour entrer des caracteres alpha- mitteln setzen,
numeriques et des donnees de commande, Mittel in Verbindung mit der
genannten Kursor-    une memoire (14, 16) pour emmagasiner un
positionierungsvorrichtung zur Lieferung einer   35   programme pour
commander ledit processeur et Benutzereingabe, welche anzeigt, dass der
Text    lesdites donnees qui sont traites par ledit pro- auf den genannten
Anzeigemitteln fixiert werden  cesseur sous la commande dudit programme,
soll, und                                           des adapteurs d'entree
et de sortie auxquels Mittel, ansprechend auf die genannten Mittel in
divers dispositifs d'entree et de sortie peuvent Verbindung mit der
genannten Kursorpositionie-   40  etre connectes, et rungsvorrichtung zum
Einschreiben der genann-   des moyens d'affichage interactifs adressables
ten  alphanumerischen  Zeichenfolge in den        en tout point, connectes
a un adapteur de sortie genannten Anzeigepuffer an der gegenwartigen
pour afficher des donnees traitees par ledit pro- Stelle des genannten
Kursors.                     cesseur, caracterise en ce que: 5. System nach
Anspruch 4, enthaltend ferner:   45  des moyens de positionnement du
curseur (52) Mittel zum Zahlen von Zeichen in einer alphan-  sont prevus et
sont connectes a un adapteur umerischen Zeichenfolge, welche von einem
d'entree pour appliquer une entree audit proces- Benutzer von der genannten
Tastatur aus einge-    seur pour indiquer la direction desiree du mouve-
geben werden,                                     ment d'un symbole de
curseur affiche sur ledit Mittel zum Vergleich der Anzahl von Zeichen-   so
moyen d'affichage adressable en tout point, eingaben mit einer
vorbestimmten Zahl,              au moins une table de selection de
graphiques Mittel an der genannten Tastatur zur Lieferung  de curseur et/ou
de caracteres alphanumeriques von einer Benutzereingabe einer Endeanweisung
est emmagasinee dans ladite memoire, der genannten alphanumerischen
Zeichenfolge,        ledit processeur (12) repond auxdits moyens de und
55   positionnement de curseur (52) pour commander Mittel, welche auf die
genannten Vergleichsmit-  lesdits moyens d'affichage adressables en tout
tel und auf die genannten Mittel an der genannten  point pour afficher des
donnees graphiques et/ou Tastatur ansprechen zur Speicherung einer Ein-
alphanumeriques en n'importe quel point adres- gabe einer alphanumerischen
Zeichenfolge im       sable sur lesdits moyens d'affichage, genannten
Textpuffer, wenn entweder die Anzahl   60  et en ce que ledit precesseur
comprend: der Zeichen in der genannten alphanumerischen       des moyens
pour selectionner un caractere de Zeichenfolge gleich der genannten
vorbestimm-     curseur de ladite table, le caractere selectionne ten Zahl
ist oder eine Eingabe fur den Benutzer   etant affiche sur lesdits moyens
d'affichage durch die genannten Mittel an der genannten       adressables
en tout point comme symbole de Tastatur empfangen wird.
65   curseur et mobile en n'importe quel point sur 8    
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d'affichage par ledit dispositif de  des moyens en combinaison avec ledit
disposi- positionnement de curseur (52), et                tif de
positionnement de curseur pour offrir une des moyens pour fixer le symbole
de curseur     entree pour l'utillsateur indiquant que le texte est
selectionne en un point desire desdits moyens     a fixer sur lesdits
moyens d'affichage, et d'affichage adressables en tout point, ce qui    5
des moyens repondant auxdits moyens en facilite ainsi la generation d'un
affichage graphi-  combinaison avec ledit dispositif de positionne- que
comprenant une selection arbitraire quelcon-  ment de curseur pour ecrire
ladite serie de carac- que des symboles de curseur depuis ladite table,
teres alphanumeriques dans ladite memoire lesdits moyens de positionnement
de curseur (52)  intermediaire d'affichage a I'emplacement pre- pouvant
deplacer le symbole de curseur affiche a    to   sent dudit curseur. cot
instant en un autre point desdits moyens        5. Un systeme selon la
revendication 4 compre- d affichage adressables en tout point immediate-
nant en outre: ment apres qu'une image dudit symbole de cur-       des
moyens pour compter le nombre des carac- seur selectionne ait ete fixee en
un point desire  teres dans I'entree d'une serie de caracteres sur l'unite
d'affichage.                     15   alphanumeriques effectuee par un
utilisateur au 2. Un systeme selon la revendication 1 compre-  travers
dudit clavier, nant en outre une memoire intermediaire d'affi-      des
moyens pour comparer le nombre des chage (56) pour adresser lesdits moyens
d'affi-    caracteres de I'entree a un nombre predetermine, chage
adressables en tout point et dans lequel      des moyens sur ledit clavier
pour permettre une lesdits moyens de fixation comprennent des   20   entree
par l'utilisateur pour indiquer la fin de moyens pour lire la position
presente du curseur   ladite serie de caracteres alphanumeriques, et et des
donnees dans ladite memoire interme-          des moyens repondant auxdits
moyens de diaire d'affichage.                                comparaison
aux auxdits moyens prevus sur ledit 3. Un systeme selon la revendication 1
ou 2      clavier pour emmagasiner une serie de caracteres dans lequel
lesdits moyens comprennent un   25   alphanumeriques d'entree dans ladite
memoire levier de commande (52) et lesdits moyens de       intermediaire de
texte lorsque le nombre des fixation comprennent en outre un bouton de
caracteres dans ladite serie de caracteres alpha- declenchement associe
audit levier de com-         numeriques est egal audit nombre predetermine
mande.                                             ou qu'une entree par
l'utilisateur est recue par 4. Un systeme selon l'une quelconque des   30
lesdits moyens depuis ledit clavier. revendications  precedentes,
comprenant en           6. Un systeme selon l'une quelconque des outre:
revendications prededentes dans lequel: une memoire intermediaire de texte
pour            ledit processeur comprend des moyens pour emmagasiner
I'entree d'une serie de caracteres     afficher le cadre d'une figure
geometrique alphanumeriques dans ledit systeme de calcula-   35   comme
ledit symbole de curseur sur ledit affi- tour depuis ledit clavier (28),
chage adressable en tout point, ledit cadre etant des moyens pour afficher
ladite serie de carac-   mobile sous la commande desdits moyens de teres
alphanumeriques emmagasines dans ladite      positionnement de curseur (52)
et memoire intermediaire de texte sur lesdits           des moyens associes
auxdits moyens de posi- moyens d'affichage comme un symbole de cur-   40
tionnement de curseur sont prevus pour effacer seur,
toutes les donnees de caracteres dans ledit cadre des moyens commandes par
lesdits moyens de        tandis que ledit cadre est positionne a ou deplace
positionnement de curseur (52) pour deplacer        au travers d'un
emplacement desire sur ledit ledit symbole dwe curseur en un point desire
sur     affichage adressable en tout point. lesdits moyens d'affichage par
la mise en condi-   45  7. Un systeme selon la revendication 6 dans tion OU
exclusif de la serie de caracteres alphanu-  lequel lesdits moyens pour
effacer les donnees meriques dans ladite memoire intermediaire de      dans
ledit cadre comprennent des moyens pour texte, les donnees adressables en
tout point etant  conditionner a zero tous les points de donnees deja
affichees sur lesdits moyens d'affichage a     dans ladite memoire
intermediaire d'affichage I'emplacement desdites donnees de position du
50   correspondant aux points de donnees dans ledit curseur, ce qui place
ainsi le texte comprenant     cadre lorsque ledit cadre est positionne a ou
ladite serie de caracteres alphanumeriques a        passe dans un
emplacement desire  sur ledit I'emplacement desire sur lesdits moyens
d'affi-    affichage adressable en tout point. chage, 55 60 65 9 *   C  L
M   S    *    


