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(57) Abstract

Menu item selection is performed in a personal computer system through use of a mouse device (10) which has
means to allow the user to call up onto the display (16) a header block which performs the function of the menu bar and to
erase the header block from the screen when menu operations are not required. Multiple menu items can be selected dur-
ing the same menu session by using a pair of mouse buttons (26) and (28) to generate a sequence of selection commands
which are utilized by unique system software to accumulate plural item selections without terminating the menu operation.
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CURSOR CONTROLLED USER INTERFACE SYSTEM

This invention relates to cursor controlled user

interface systems and more particularly to the so-called
"mouse-icon" type of user interface system especially adapted
for use with personal computer systems.
BACKGROUND OF THE INVENTION
One form of cursor controlled user interface system
is described in U.S. Patent 4,464,652. In such a system an
input device called a "mouse" is employed by an operator (user)

to move a cursor (pointer) symbol about a CRT display screen in

order to generate control commands. The mouse is provided with
a button to allow the operator to generate centrol commands to
signal the selection of option choices and to perform other
control functions. Option choices are made by positioning the
cursor on various "menus" which are called up and presented on
the screen. Individual items within a menu are selected by
operating the mouse button when the cursor is positioned on the
selected item.

Prior art systems of this type are limited in their
capabilities due to several factors. First, a menu bar is
present at all times across the top of the display screen to
enable the user to call up menus. The continuous presence of
the menu bar cuts down on the usable display. space. Further,
the single mouse button permits only a limited range of selec-
tion and control functions to be performed.

OBJECTS AND SUMMARY OF ?HE INVENTION

It is accordingly an object of the present invention

- to provide an improved cursor controlled user interface system.
Another object is to provide a cursor controlled user
interface system which allows the full CRT screen to be uti-
lized when menu operations ére not being performed.
A further object is to provide a system of the type
described in which multiple menu items can be selected simply
and expediently through the use of particular mouse button

actuation sequences.
Yet another object is to provide improved controlled

software for driving a cursor controlled user interface system.
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To achieve the forégoing objects and in accordance
with the invention, menu item selection is performed through
the use of a mouse device which has means to allow the user to
call up onto the display a header block which performs the
function of the menu bar and to erase the header block from the
screen when menu operations are not required. Still further in
accordance with the invention, multiple menu items can be se-
lected during the same menu session by using a pair of mouse
buttons to generate a sequence of selection commands- which are
utilized by unique system software to accumulate plural item
selections without terminating the menu operation. '

The accompanying drawings which are incorporated in
and constitute part of the specification, illustrate a pre-
ferred embodimenﬁ of the invention and together with the
description, serve to explain the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings;:

Fig. 1 is a system block diagram illustrating the
basic components of an exemplary personal computer system
employing the present invention.

Fig. 2 is a functional state diagram showing the
basic operational states utilized within the menu control sys-
tem of the invention.

Fig. 3 is a schematic diagram illustrating the compo-
sition of various Menu State data words (variables) utilized in
the system of the invention.: 7

Fig. 4 is a schemétic diagram of a typical display
screen presentation illustrating the appearance of.the header
block, menu block, and submenu block employed in connection
with the system of the invention. '

Figs. 5a-5c¢ are functional flow chart diagrams
illustrating the control software which is executed during
operations of the system within the Menu State of Fig. 2. '

Fig. 6 is a functional flow chart diagram
illustrating the software which is executed by the system of

the invention when it is in the Menu Done state of Fig. 2.
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DETAILED DESCRIPTION OF EMBODIMENT
Referring to Fig. 1, the system comprises a mouse
input device 10 including a roller ball 30 and a pair of con-

trol buttons 26 and 28. The buttons actuate monentary contact

switches to generate selection signals and other commands .
Button 26 is referred as the menu button and button 28 is
referred to as the select button. As is well known, the user
moves the mouse 10 along a planar surface, such as a table top,
to generate cursor position input commands  which are supplied
to the CPU 12. Rolier ball 30 cooperates with a mechanism
which converts motion of the mouse into x-y signals which are
used by the CPU to control the position of the cursor symbol on
the display screen 17 of display unit 16. One arrangement for
converting motion of the roller ball 30 into x-y commands is
described in the aforementioned patent 4,464,652.

The CPU 12 includes an input/output control unit 18,
a random access memory (RAM) 20, a display memory 22, a video
interface circuit (VIC) 24 and a microprocessor 25. These
units are all well known and operate under control of thé sys-
tem software to process various inputs and provide the outputs
necessary to generate desired textual and graphic display in-
formation on the CRT screen 17. A disk drive 14 is provided to
permit the ready interchange of control and application
software and to provide a source of mass storage for the sys-
tem.

Display memory 22 is a specialized section of random
access memory which is used to store bit patterns (pixel data)
which are read out by the video interface circuit 24 in proper
synchronization with the display beam of CRT unit 16 in order
to provide the desired display graphics and text.

Fig. 2 is a state diagram showing the basic func-
tional states into which the menu control software is orga-
nized. When menu button 26 is depressed by the operator, the
software transfers from the Idle state 100 to the Start Menu
state 200. In the latter stafe, verification operations are
performed to determine whether the system should proceed with
menu operations, or whether special circumstances exist whHich
require intervention and cancelling of the menu operations. If
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intervention is called for, the system transfer to the Cancel
Menu state 300 and returns to Idle. The verification and can-
cellation functions are not a part of the present invention and
are not further described. |

Ifrthe system determines that menu operations can
proceed, the software transfers from state 200 to the Menu
State 400. Software is executed within the Menu State to gen-
erate the text and graphics necessary to display the header
block, menu blocks and submenu blocks used during menu opera-
tions. ~State 400 also controls the accumulation of various
menu and submenu item selections made by the user through ma-
nipulation of the mouse buttons.

When the user releases menu button 26 to terminate a
menu session, the sYstem_transfers from Menu State 400 to the
Menu Done state 500. 1In the Menu Done state, the operator's
-final item,éelections are added to the accumulation of prior
selections, the menu graphics are erased, apprbpriate control
words are reset, and a selection message is compiled and trans-
mitted to the application system to enable the user's menu se-
lections- to be executed.

If the system determines that menu operations can
proceed, the software transfers from state 200 to the Menﬁ o
State 400. Sbftware is executed within the Menu State to gen-
erate the text and graphics necessary to display the header
block, menu blocks and submenu blocks used during menu opera-
tions. State 400 also controls the accumulation of various
menu and submenu item selections made by the user through ma-

rnipulation of the mouse buttons.

When the user releases menu button 26 to terminate a
menu session, the system transfers from Menu State 400 to the
Menu Done state 500. In the Menu Done state, the operator's
final item selections are added to the accumulation of prior
selections, the menu graphics are erased, appropriate contfol
words are reset, arnd a selection message is compiled and trans-
mitted to the application systém.to enable -the user's menu se-
lections to be executed. _

Fig. 3 schematically illusirates three formsréf con-

trol words (variables) used within the menu control system of
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the present invention. MenuDrawn variable 32 contains a first
field which stores coded data representing the particular menu
block which is currently being displayed. The second field of
the Menu Drawn variable indicates the particular submenu block,
if any, which is currently being displayed. The MenuSelected
variable 34 has a first field which indicates the currently
active menu item and a second field which indicates the cur-
rently active submenu item, if any. A menu or submenu item is
active when the mouse-controlled cursor symbol is positioned
within the item block displayed on the screen. ’

The OptionList variables 36-1 through 36-N represent,
in a first field, menu items which have actually been selected
during the menu session by the operator. The second field of
each of the OptionList words records the submenu items which
actually have been selected during the menu session. The se-
lected menu item is indicated by encoding which identifies the
particular menu block and the particular menu item within that
block which has been selected. Similar coding is employed in
the second OptionList field to identify a selected submenu
item.

Fig. 4 schematically illustrates an example of the
screen graéhics utilized to present particular menu options to
the operator. A header block 40 runs across the top of the
display screen 17 and includes four subareas A, B, C, and D.
The operator manipulates the mouse 10 to position the cursor 50
in a selected subarea. In actual practice, the designations
"A", "B", etc. would be replaced by file names, functional
operations, format options, and the like. In the case of
Fig. 4, when the operator positions cursor 50 within subarea B,
the control software generates a display of menu block 42.

Menu block 42 includes four subareas BO, Bl, B2, and B3 repre-
senting four menu items which may be selected by the operator.
When the operator moves the cursor 50 into item box B2, the
control software automatically generates a display of submenu
block 44. The latter includes two subareas B20 and B2l repre-
senting two possible submenu options. Menu items may or may
not be associated with a submenu, depending on the election of

the programmer.
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The condition of the display illustrated in Fig. 4 is
recorded within the system.by MenuDrawn variable 32 (Fig. 3)
which contains in its first field an encoded identificationrqf
submenu block 44. MenuSelected variable 34 has its first field
encoded to indicate that the active menu item is B2. The sec-
ond field of the MenuSelected word is encoded to indicate that
the active submenu item is B2l. As will hereinafter be
described in detail, if the operator depresses select button 28
when the menu display is in the condition illustrated in
Fig. 4, an OptionList word 36 is genérated. The first field of
the OptionList word is encoded to indicate that the selected
menu item is item B2 of menu block 42 and the second field of
the generated OptionList wword is encoded to indicate that the
selected submenu item is item B2l of submenu block 44. Since
the operator continues to hold menu button 26 in the depressed
position, the menu session is not terminated and the operator
can further manipulate the cursor 50 and the button 28 to make
further choices éﬁd generate further OptionList words.

If the operator releases the menu button 26 when the
menu display is as shown in Fig. 4, the menu session is termi-
nated and the same OptionList word, described above, ié gener-
ated. '

Figs. 5a~5c illustrate in functional flowchart form
the control software which is employed in the present invention

"to carry out the functions of Menu State 400. As previously
noted, the Menu State is entered when the operator depreéses
menu button 25 and special intervention is not required. The
control program proceeds from Start Menu State 401 (Fig. 5a) to
step 403, which causes data representative of the header block,
e.g., block 40 of Fig. 4, to be fetched from the RAM memory 20.

RAM 20 stores all the data which defines the header
block or blocks, menu blocks and submenu blocks required to im-
plement menu operations for a particular application progran.
This menu data, as well as the appropriate control software, is-
initially stored on a disk ldaded into diskrdrive 14 (Fig. 1).
When the disk data is initially loaded into the CPU, or other-
wise accessed during system operation, -data structures contain-

ing the menu data are transferred to RAM 20. Each basic data
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structure defines a particular header block, menu block or
submenu block in terms of the text and/or graphics needed to
display the block. The data structure also contains certain
format data necessary to define the location of the block on
the display screen, the size and shape characteristics of the
block, color, etc. The data structures can be accessed within
RAM 20 in any desired manner, for example, by chaining menu

' block structures to their associated header block structure and
by chaining submenu block structures to their associated menu

block structure.
In step 403 of Fig. 5a, the particular header block

data structure which is called for by the application program
is read from RAM and, in step 405, is converted to a bit pat-
tern which represents a visual depiction of the header block.
The bit pattern is loaded into a particular off-screen section
of the display memory 22 (step 405) and is thereafter displayed
by the video interface circuit 24 so that it appears as the
block 40 running across the top of the screen shown in Fig. 4.
VIC 24 operates in a manner such that the image data which is
displaced on display screen 17 by the header block image data
is buffered in the proper pixel locations within the off-screen
section of the display memory. When the header block is later
erased the buffered image data is reinserted into the video to
restore the screen presentation to its full size.

After the header block is displayed, step 407 is exe-
cuted to determine whether the cursor is positioned within the
area of the header block image. This is done by comparing the
current cursor position, derived from the input signals from
mouse 10, with the header block location data stored in the
header block data structure. If the cursor is not within the
header block, step 409 checks to see if the menu button has
been released and if it has not, returns to step 407 via a scan
loop to be described subsequently. This loop is repeated until
the operator has manipulated the mouse 10 to bring the cursor
within the area of the header block. When this occurs, the
software exits step 407 to step 415, where the MenuDrawn con-
trol word 32 is checked. against the current cursor position.

Since the Menu State has just been entered, the MenuDrawn

SURSTITUTE SHEET
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variable is in its reset state, whereupon an unequal,is pro-

duced in step 415 and the program exits to step 417. Since no
menu block isrcurrently'being displayed, the erase function of
step 417 is not effected and the program proceeds to step 419.

In step 419 the appropriate menu data is fetched from
the RAM based on the current position of the cursor. The menu-
plock data structure access code is based upon the screen loca-
tion coordinates of the header block subarea B (assuming the
scenario of Fig. 4). Since the cursor position is located
within that subarea of the header block, the data for menu
block 42 (Fig. 4) is read fromm the RAM. In step 421 a series
of operations similar to those performed in step 405 is eke—
cuted to convert the menu block RAM data to a bit pattern which
is then displayed in the form of block 42 shown in Fig. 4. It '
is noted that the menu block image is displayed directly below
and slightly overlapping the header block subsection B.

The program next proceeds to step 423, wherein the
MenuDrawn control word 32 is updated to indicate the menu block
which is then being displayed. Since at this time no submenu
block is displayed, the second field of the MenuDrawn'variable
32 remains in the reset condition. The program then exits step
423 to step 427, shown in Fig. 5b. '

In step 427 the software checks to determine whether
the cursor is positioned within the displayed menu block. This
is done by matching the current cursor position data received
from mouse 10 against the menu block location coordinates
stored in the menu block data structure. If the operator has
not yet moved the éursor,into the menu block to select a menu
item (the operator may be sweeping the- cursor through the
header block ahd may never actually move it into the displayed-
menu block), the program jumps back to step 407. Assuming the
cursor is still positionéd within the header block, step 415 is
repeated. If the cursor has been moved to a different
subsection of the header block, step 415 will produce an un-
equal result and steps 417, 419, 421 and 423 will be executed
to erase the previous menu block and to display a new menu
block associated with the header block subsection in which the

cursor currently resides.
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I1f, however, the operator is in the process of moving
the cursor from the header block subsection into the displayed
menu block, but has not yet entered the menu block, step 415
produces an equal result and the software proceeds through step
425 to step 427 (Fig. 5b) and will traverse the 427-407-415-425
loop until the cursor enters the displayed memory block. When
this occurs step 427 transfers the path of execution to step
429.

In step 429 the MenuSelected variable 34 is checked
against the cursor position and an unequal result is produced.
This result occurs because the MenuSelected control word is
still in the reset state and the cursor position corresponds to
the location code for the menu item BO. This results in the
execution of program steps 439, 441 and 443. In step 439 the
menu item in which the cursor presently resides (BO) is high-
lighted. This may be done in a variety of ways, e.g., by dis-
playing a heavy borderline around the item box, by changing the
color of the box, by inverting the box image, etc. The high-
lighting function makes it easier for the operator to observe
which menu  item is currently being presented as a candidate for
possible selection.

In step 441 any previous menu item highlighting and
any previously displayed submenu block image is erased and the
buffered image data representing the erased material is fed
back into the video. Step 443 causes the MenuSelected variable
34 to be updated to reflect in field 1 the code of the cur-
rently active (highlighted) menu item, i.e., item BO shown in
Fig. 4

When step 445 is encountered the displayed menu block
data structure is checked to determine whether the active menu
item requires display of a submenu block. If so, program steps
447, 449 and 451 are executed. In step 447 RAM 20 is accessed
to read out the data structure defining the required submenu
block. In step 449 a series of operations similar to those
performed in steps 405 and 421 are executed to convert the
submenu data into a bit pattern, which is then stored in an
off-<screen section of the display memory and subsequently dis-

played on the CRT screen. When the display is initiated, the
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displaced image data is transferred into the same off-screen
memory section for buffering. In step 451 the MenuDrawn vari-
able 32 is updated to indicate in its second field the cur-
rently active (displayed) submenu block, e.g., block 44 shown
in Fig. 4. ' '

Had the currently active menu item not required dis-'
play of a submenu block, program step 445 would have caused a
branch to step 431. The latter'étep determines whether the
menu bdutton 26 is still depressed and, if so, diverts the pro-
gram through step 433 to step 435 to determine whether the op-
erator has depressed the select button 28. If the select '
button has not been depressed, the program returns to step 427
(Fig. 5b). The program steps between 427 and 435 are repeat-
edly traversed while the cursor is positioned within a menu
block to monitor the progress of the cursor from item to item
in order to generate the appropriate highlighting and to keep
the MenuSelected variable updated to constantly reflect the
currently active menu item. 7

If the operator decides to select one of'the menu
items within the displayed menu block, and desires to make the
selection the last (or-only) selection of the current menu ses-
sion, the operator releases menu button 26 when the cursor re-
sides in the desired menu item box. When this occurs the pro-
gram exists step 431 to step 413 (Fig. 5a), whereupon the Menu
State is terminated and the prégram'transitions to the Menu
Done state 500 (Fig. 2). ’

If however, the operator wishes to select a menu item
without terminating the menu session, the operator depresses
.the select button 28 whii: continuing to hold the menu button
down. In this case the program branches at step 435 (Fig. 5b)
to step 437 before returning to stép 427 to continue tracking
the progress of the cursor through the menu block. In step 437
a new OptionList variable is created and added to the list
(Fig. 3). The new OptionList word is encoded to reflect the
data in the current MenuDrawn variable 32 and MenuSelected
variable 34, which identifies the menu item pointed'to~by the

cursor at the time the select button is depressed.
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In the case where display (highlighting) of the
active menu item (the item in which the cursor currently re-
sides) calls for display of the submenu block, the program
branches through step 445 to steps 447, 449, 451 and 453
(Fig. 5c) and reverts back to step 427. Thereafter, until the
cursor either moves to a new menu item or enters the submenu
block, the program proceeds from step 427 through step 429,
431, 433, 453 and 427 in a repeating loop to monitor the prog-
ress of the cursor. It is noted that the program does not
allow the operator to use the select button to select a menu
when that item is associated with a submenu. As explained sub-
sequehtly, a valid selection is recognized in such a case only
if the cursor is positioned in the submenu.

If the cursor enters the submenu block, the program
branches at step 453, to step 455, whereupon the program
branches through steps 463, 465 and 467 since the submenu field
of the MenuSelected variable is still reset. The steps are
similar to steps 439, 441 and 443 and operate to highlight the
active submenu item and to update the MenuSelected variable to
reflect the active submenu item. If the operator selects a
submenu item by releasing ﬁhe menu buton or by depressing the
select button, the program (Fig. 5c¢), in the former case,
branches through step 457 to step 413 (Fig. 5a), terminating
the menu session and proceeding to the MenuDone state.

If a submenu is selected through depression of the
select button 28, the program branches through step 459
(Fig. 5c) to step 461 before returning to step 453 to resume
tracking the progress of the cursor through the submenu block.
In step 461, a new OptionList word is generated to extend the
accumulated list of menu ad submenu item selections. The new
OptionList variable is encoded to reflect the identity of the
menu and submenu items which are active at the time the select
button is depressed.

If the operator moves the cursor out of the submenu
block and back into the menu block without making a submenu
item sélection, the program branches through step 453 back to
step 427 (Fig. 5b), whereupon the next menu item is highlighted

and presented as a possible candidate for selection.
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Special codes are used in the MenuSelected varible 34 to
identify those menu items which are associated with submenus.
This enables the system to recognize an error condition ip,a
case where the operator selects the menu item by'releasing'the
menu button, but fails to sélect an associated submenu item.

If the operator moves the cursor out of the menu block and
back into the header block, the program branches through step
427 (Fig. 5b) back to step 407 (Fig. 5a) to track the progress
of the cursor through the header block and to present new menu
and submenu blocks as candidates for péssible selection. If
the operator moves the cursor out of the header block, menu
block and submenu block areas altogether, the program traverses
the loop including steps 407, 409, 453 and 424 until the opera-
tor either releases the menu botton or moves the cursor back
into a menu area. When the button 26 is released, the program
branches through steps 409 and 411 and proceeds to the Menu
Done state. '

Fig. 6 illustrates the software which is executed during.
ihe Menu Done state 500. From start step 501 the program pro-
ceeds to step 503, whereupon the last OptionListrvariable is
added and the MenuDrawn and MenuSelected variables are reset.
Addition of the %ast OptionList variable involves a step simi-
lar to the previously described steps 437 and 461 wherein a new
OptionList word is generated to reflect the status of the 7
MenuDrawn and MenuSelected variables 32 and 34, respectively,
at the time the menu button is released. '

Thus, in the case where the operator selects a single menu
or submenu during the menu session by positioning the cﬁrsor to
the selected item and releasing the menu button, a single Op-
tionList variable 36-1 is generated as soon as the Menu Done
state is entered. 1In the case where the operator has selected
one or more menu or submenu items during the menu session by
operating the select button and then selects a final item by
appropriately positioning the cursor and releasing the menu
button, the system enters the Menu Done state with all but the
last OptionList variables included in the selection list. The
- finally selected item is added to the OptionList variables dur-

ing the execution of step 503.
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Thereafter, in step 505 the software operates to
erase all of the displayed blocks and replaces the buffered
image data to restore the full screen area. In step 507 a se-
lection message is compiled including all existing OptionList
variables. In step 509 the selection message is transmitted to
the application program to convey the operator's menu item se-
lections to the sytem for subsequent application. Finally, the
software proceeds back to the Idle state to await the next menu
selection. '

Summarizing, the operation of the system of the pres-
ent invention is as follows. .

When the operator depresses menu button 26, the menu
header block 40 (Fig. 4) previously absent from the display
screen, is brought up on the display. By manipulating the
mouse, the operator moves the cursor 50 into the header
block 40 and as soon as the cursor enters the header block, a
menu block 42 is displayed, depending upon which of the header
subsections A~D represents the entry point of the cursor. The
operator may then move the cursor horizontally along the header
block and as each new subsectidn is entered a new menu block is
displayed, the previously displayed block being erased.

If the operator moves the cursor into a menu block,
the menu item box in which the cursor is positioned will be
highlighted. If a submenu is associated with the menu item, it
is automatically displayed adjacent to the menu item as a
submenu block 44 (Fig. 4). As the operator continues to scan
the cursor through the menu block, the item highlighting fol-
lows the position of the cursor. When the cursor is moved out
of a menu item box having a submenu associated with it, the
submenu is erased. When the operator moves the cursor into a
submenu box, the submenu item in which the cursor is positioned
will be highlighted, as in the case of the menu item.

Any time the operator depresses the select button 28
when the cursor is positioned in a highlighted (active) menu or
submenu item box, an OptionList word is generated and added to
the collection of OptionList variables, provided that the se-
lected item is not already represented in the existing selec-

tion list. An exception to this OptionList variable generation
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process is,ras previously explained, the»case'where the select
button is depressed in an active menu item which has a submenu
associated with it. 1In that case, no OptionList variable is
generated. , )

The operator can continue moving the cursor to new
menu and submenu items and selecting such items through depres-
sion of the select buttoﬁ 28 (so long as the menu button 26 is
held in the depressed position) and the list of selected items
will bé extended. When the operator selects the last item in a
menu session he simply releases the menu button 26, whereupon
as previously explained the system transitions into the Menu
Done state and enters the last selected item as the final Op-
tionList word. Thereafter, the Menu Done software (Fig. 6) is
executed to compile the select message, incorporating all of
the selected items, and to transmit the message to the applica-
tion for subsequent execution.

. The system of the invention embodies a "drag select"
feature by which the operator can select multiple menu and
submenu items simply by holding both the menu and the select
buttons depressed while moving the cursor through:-a number of
menu and/or submenu items. Each time the cursor moves into a
new item box, that item is automatically seiected and an appro-
priate OptionList variable is geherated and added to the list
(unless the menu item has a submenu associated with it). The
manner in which this is done is illustrated, for example, in
Fig. 5b. When the cursor enters a new menu item box the |
software branches through step 429 to steps 439, 441, 443, 445,
431, 433 and 435. Since the select button is being held in the
depressed position, the path of execution proceeds to step 437 7
'~ to generate the new OptionList variable. So long as the cursor
remaiﬁs in that particular menu item box, the program will loop
back through steps 427, 429, 431, 433, 435 and 437. However,
another OptionList variable will not be generated since the
sytem will not generate redundant OptionList variables during
the same menu session.

This same "drag select" function is employed in the
case of submenu item selection, as illustrated in Fig. 5c¢. In

that case, with the menu and select buttons both held in the
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down position, the program branches through steps 453 and 455
and proceeds through steps 463, 465 and 467 when the cursor
enters a new submenu item bdx. Thereafter, when step 455 is
re-entered the execution path branches to steps 457 and 459 and
automatically enters step 461 since the select button is
already down. Execution of the latter step automatically gen-
erates a new OptionList variable to reflect the automatic se-
lection of the newly entered submenu item.

If the operator moves the cursor outside of either a
menu block or a submenu block, so that the cursor is not in any
header, menu or submenu block, the software will branch from
step 453 (Fig. 5c) to step 427 (Fig. 5b) to step 407 (Fig. 5a).
Thereafter,. the path of execution follows through step 409 back
to step 453 (Fig. 5c) where the same loop is re-traversed.

This loop will be repeated indefinitely until the operator
either releases menu button 26 or moves the cursor back into
one of the displayed blocks. As soon as one of the blocks is
re-entered, the software will branch through the appropriate
step 453, 427 or 407 to updéte the display and enable new can-
didates for selection to be presented.

It will be apparent to those skilled in the art that
various modifications and variations can be made to the embodi-
ment of the invention as hereinabove described without

departing from the spirit and scope of the invention.
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What is claimed is:

1. In a computer system for displaying operator se-
lectable menu items and a cursor image, said system having mem-
ory means and an operator controllable cursor positioning
device with selection signal generating means, a method com-
prising the steps of: 7

storing in the first selection of said memory means
header data representing a menu header block and menu data rep-
resenting a plurality of menu blocks: |

transferring to a second seléction of said memory
means in response to generation of a first selection signal a
heéder bit pattern derived from said header data, said bit pat-
tern representing a visual depiction of said menu header block;
and

displaying a menu header block image based on said
header bit pattern stored in saidrsecond memory selection.

2. The method of claim 1 comprising the further
steps of:

positioning said cursor image in a selected location
within said displayed header block;

' transferring to said second memory section in re-
sponse to said positioning a menu bit pattern derived from said
menu data, said menu bit pattern representing a visual depic-
tion of a selected one of said menu blocks, the selected menu
block corresponding to the location of said cursor image within
said header block and containing a pldrality of selectable menu
items; and

displaying a menu block image based on said menu bit
pattern. '

3. The method of claim 2 wherein said displayed
menu block image is positioned below said header block image in
proximity to the location of said cursor image.

4. The method of claim 2 comprising the further
steps of:

positioning said cursor image within said displayed
menu block image to a location designating a selected menu

item; and -
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storing in said memory means in response to said

last-mentioned positioning a control word representing said se-

lected menu item.
5. The method of claim 4 comprising the further

steps of:

generating a second selection signal; and

compiling in response to said second selection signal
a menu item selection message containing said control word.

6. The method of claim 5 in which said selection
signal generating means comprises an operator controllable se-
lection button which is depressed to generate said first selec-
tion signal and which is released to generate said second se-
lection signal.

7. The method of claim 4 comprising the further

steps of:
storing in said first memory section submenu data

representing a plurality of submenu blocks;

_ transferring to said second memory section in re-
sponse to said last-mentioned positioning a submenu bit pattern
derived from said submenu data, said bit pattern representing a
visual depiction of a submenu block, said submenu block corre-
sponding to said selected menu item and containing a plurality
of selectable submenu items; and ‘

displaying a submenu block image on said submenu bit
pattern stored in said second memory pattern.

8. The method of claim 7 wherein said displayed
submenu block image is positioned adjacent to said menu block
image in proximity to the location of said cursor image.

9. The method of claim 7 comprising the further
steps of:

positioning said cursor image within said displayed
submenu block to a location designating a selected submenu
item; and

storing in said memory means in response to said
last-mentioned positioning a control word representing said se-
lected submenu item.

70. The method of claim 9 comprising the further

steps of:
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generating a second selection signal; and

compiling in response to said second selection signal
a menu item selection message containing said menu item and
submenu item control words. '

11. The method of claim 10 wherein said menu item
control word is coded to indicate to said system that a submenu
control word must be present in said menu item selection mes-
sage to convey valid selection data.

12. In a computer system for displaying operator se-
lectable menu items and a cursor image, said system having mem-
ory means and an operator controllable cursor positioning
device with selection signal generating means, a method com-
prising the steps of:

displaying a menu block containing areas designating
a plurality of selectable menu items:

storing in a first section of said memory a control
word representing the menu block area in which said cursor
image is positioned, said stored control word being changed -
when said cursor image is moved to reflect the menu block area
in which said cursor image is currently positioned; and

compiling a selection message in response to genera-
tion of a selection signal, said message including the control
word in said first memory selection at the time said selection
signal is generated.

13. In a computer system for displaying operator se-
lectable menu items in a cursor image, said system having memo-
ry means and an operator controllable cursor positioning device
with selection signal generating means for generating a plural-
ity of first and a second selection signal a method comprising
the steps of: '

displaying a menu block containing areas designating
a plurality of selectable menu items; '

storing in a first section of said memory means a
contol word representing the menu block area in which said
cursor image is positioned, said stored control word being
changed when said cursor image is moved to reflect the menu

block area in which said cursor image is currently positioned;
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transferring to a second section of said memory means
from said first memory section a plurality of different control
words, each of said plural control words being transferred in
response to generation of a different one of said first selec-
tion signals; and

compiling a selection message in response to genera-
tion of said second selection signal, said message including
said plural control word present in said second memory section
at the time said second selection signal is generated.

14. The method of claim 12 comprising the further
step of storing in said first memory section a control word
having a null value when said cursor image is positioned out-
side the boundaries of said menu block, whereupon compilation
of said selection message to inelude said null value control
word indicates the absence of a menu item selection.

15. The method of claim 13 in which said selection
signal generating means comprises first and second operator
controllable selection buttons, said plurality of said selec-
tion signals being generated by depressing said second button a
plurality of times while said first button is held in the
depressed position and said second selection signal being gen-
erated by releasing said first button.

16. The method of claim 15 comprising the further
step of generating a first selection signal in response to
changing of the control word stored in said first memory sec-
tion at a time when both said selection buttons are in the

depressed postion.
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