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ARROW LOGIC SYSTEM FOR CREATING AND 
OPERATING CONTROL SYSTEMS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of application 
Ser. No. 09/880,397, ?led Jun. 21, 2001, Which is a con 
tinuation-in-part of application Ser. No. 09/785,049, ?led 
Feb. 15, 2001, for Which priority is claimed. 

FEDERALLY SPONSORED RESEARCH 

[0002] Not applicable. 

SEQUENCE LISTING, ETC ON CD 

[0003] Not applicable. 

BACKGROUND OF THE INVENTION 

[0004] 1. Field of the Invention 

[0005] This invention relates to computer programs that 
accept and interpret user input in graphic form 

[0006] 2. Description of Related Art 

[0007] The copending patent application captioned above 
describes a graphical user interface for a machine having a 
screen display. Asigni?cant feature of the interface is that it 
provides the means for hand draWn entry of on-screen 
objects Which may be associated With functions, ?les, con 
nections, and other components of a system that the user 
may thus construct on-screen to carry out the user’s desired 
purpose, Whatever it may be. A salient aspect of this inter 
face is the ability to carry out this programming using hand 
draWn screen objects that may be entered Without reference 
to layers, thus overcoming the need for prior art systems to 
use multiple layers or WindoWs to accomplish a similar 
purpose. Furthermore, the objects of this invention may be 
draWn in such a manner that multiple graphics layers Will not 
inhibit the operation(s), function(s), etc. of one or more such 
hand draWn graphic objects. 

[0008] An important feature of the hand draWn user inter 
face is the use of arroW logics to carry out transactions 
betWeen, from, and among the on-screen objects. ArroW 
logics involve the hand draWing of arroWs betWeen one or 
more other objects residing on any number of layers—the 
arroWs each conveying a speci?c transaction relating to one 
or more of the on-screen objects. The softWare system 
carries out recognition of each arroW and also determines 
Which on-screen object(s) is Within a default distance to the 
head, tail, and line of each arroW to associate the transaction 
conveyed by the arroW With the appropriate on-screen 
object(s). Note that arroW logics may be applied not only to 
lines having arroW heads, but to other objects, such as lines 
or various solid objects, i.e., a long thin rectangle, etc. 

BRIEF SUMMARY OF THE INVENTION 

[0009] The present invention generally comprises a 
detailed explication of the arroW logics system disclosed 
previously in application Ser. No. 09/785,049, ?led Feb. 15, 
2001, Which is incorporated herein by reference. 

[0010] The invention includes a system for associating 
distinctive arroW appearances to speci?c transaction(s) that 
the arroW may convey. These distinctive appearance features 
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include arroW color, arroW style, and double-headed arroWs, 
among many other possibilities. The system may provide 
default relationships betWeen speci?c arroW transactions 
and arroW appearance, so that, for example, an arroW of a 
particular color is recogniZed by the system (and easily 
identi?ed by the user) to carry out a particular transaction. 
These relationships may be selectively varied by the user to 
suit individual needs. 

[0011] One mode for the user to enter or change the 
relationship betWeen arroW appearance and transaction is an 
Info WindoW, or its equivalent (i.e., task bars, docking bars, 
menus, interactive icons, etc.), Which presents for selection 
an array of arroW colors, arroW styles, and a listing of arroW 
transactions. The user may select color, style, and transac 
tion for any one arroW, or may enter changes to default 
settings that cause any subsequently draWn arroW to be 
subject to the default changes. 

[0012] Transactions that may be conveyed by arroWs 
include, but are not limited to: Copy/Replace or Copy/ 
Replace/Delete from screen; Place Inside; Send the signal or 
contents; and Change. There is also a category of Specialty 
ArroWs, Which are arroWs having their transactions deter 
mined by context, not necessarily by color or appearance. 
These specialty arroWs include, but are not limited to, the 
folloWing functions: Insert an action or function in the stem 
of an existing arroW; Rotational direction for a knob or 
joystick; Apply the control of a device to one or more 
objects, devices or text; Reorder or redirect a signal path 
among screen objects; Create multiple copies; and SWap 
(exchange). 
[0013] ArroWs may also be used to select on-screen 
objects, either by proximity to the head, tail, or line of an 
arroW, or by being circumscribed by the line of an arroW, or 
by being proximate to a vertex in the line of the arroW, etc. 
Selected objects and associated objects, or the arroW itself, 
may ?ash When an arroW is ?rst draWn, and must be touched 
again by the cursor, a ?nger, or a screen-draWing implement 
of the system in order for the arroW to initiate its particular 
transaction. Thereafter the arroW can either remain visible or 
disappear, but in the case of the latter, may be made to 
reappear by the use of a ShoW Path or ShoW Control. 

[0014] The system softWare is also adapted to recogniZe 
text phrases or sentences entered on the screen display by 
typing, speaking, copying or hand printing or Writing. The 
meaning of any text phrase or sentence may be associated 
With any arroW that is located Within a default distance to the 
text. 

BRIEF DESCRIPTION OF THE DRAWING 

[0015] FIG. 1 is a depiction of various color values of 
arroW components of the arroW logic system of the present 
invention. 

[0016] FIG. 2 is a depiction of various styles of arroW 
components of the arroW logic system. 

[0017] FIG. 3 is a screen shot of a portion of a possible 
Info WindoW for the arroW logic system. 

[0018] FIG. 4 is a depiction of a gradient ?ll arroW 
component of the arroW logic system. 

[0019] FIG. 5 is a depiction of an arroW color menu bar, 
hatched to indicate various colors and associated functions 
that may be selected. 
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[0020] FIG. 6 is a depiction of an arrow menu bar, 
showing various colors and arroW styles that may be 
selected. 

[0021] FIG. 7 is a depiction of a copy arroW and the 
placement of the neW copy of the existing object relative to 
the head of the copy arroW. 

[0022] FIG. 8 is a depiction of another copy arroW and the 
placement of the neW copy of the existing star object relative 
to the head of the copy arroW. 

[0023] FIG. 9 is a depiction of a copy arroW and the 
placement of the neW copy of the existing triangle object 
relative to the head of the copy arroW. 

[0024] FIG. 10 is a chart of arroW styles indicating the 
association of various copy transactions With their respective 
arroW styles. Most importantly, this indicates a user’s ability 
to type, print, Write or use a vocal command to reassign an 
arroW logic to a hand draWn arroW, by using arroW logic 
abbreviations. 

[0025] FIG. 11 is a depiction of a hand draWn arroW 
conveying the transaction of placing a list of music ?les 
inside a folder. 

[0026] FIG. 12 is a depiction of a hand draWn arroW 
conveying the transaction of selecting and placing a group of 
on-screen objects inside an on-screen object. 

[0027] FIG. 13 is a depiction of a hand draWn arroW 
conveying the transaction of selecting and placing a group of 
on-screen devices and/or objects inside an on-screen object. 

[0028] FIG. 14 is a depiction of another graphical method 
of using a hand draWn arroW to convey the transaction of 
selecting and placing a group of on-screen devices and/or 
objects inside an on-screen object. 

[0029] FIG. 15 is a depiction of a hand draWn arroW 
conveying the transaction of selecting and placing a list of 
music ?les inside a folder, Where the selected and placed ?le 
names become grayed out. 

[0030] FIG. 16 is a depiction of an arroW directing a 
signal path from a sound ?le to an on-screen object Which 
may represent some type of sound process. 

[0031] FIG. 17 is a depiction of the use of multiple arroWs 
to direct a signal path among multiple on-screen devices 
and/or objects. 

[0032] FIG. 18 is a depiction of tWo arroWs used to direct 
a send/sum transaction from tWo on-screen controllers to a 
third on-screen controller. 

[0033] FIG. 19 is a depiction of another example of tWo 
arroWs used to direct a send/sum transaction from tWo 
on-screen controllers to a third on-screen controller. 

[0034] FIG. 20 is a further depiction of tWo arroWs used 
to direct a send/sum transaction from tWo on-screen con 
trollers to a third on-screen controller. 

[0035] FIG. 21 is another depiction of tWo arroWs used to 
direct a send/sum transaction from tWo on-screen controllers 
to a third on-screen controller. 

[0036] FIG. 22 is a depiction of an arroW used to select 
and change a group of on-screen objects to another object. 
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[0037] FIG. 23 is a depiction of an arroW used to select 
and change a property of multiple on-screen objects. 

[0038] FIG. 24 is a depiction of an arroW used to modify 
a transaction property of a previously draWn arroW. 

[0039] FIG. 25 is a depiction of an arroW used to apply the 
function of an on-screen controller to a signal being con 
veyed by another arroW to another on-screen object. 

[0040] FIG. 26 is a depiction of one technique for labeling 
an on-screen object With a Word or phrase that imparts 
recogniZed functional meaning to the object. 

[0041] FIG. 27 is a depiction of another technique for 
labeling an on-screen object With a Word or phrase that 
imparts recogniZed functional meaning to the object. 

[0042] FIG. 28 is a depiction of a further technique for 
labeling an on-screen object With a Word or phrase that 
imparts recogniZed functional meaning to the object. 

[0043] FIG. 29 is another depiction of a technique for 
labeling an on-screen object With a Word or phrase that 
imparts recogniZed functional meaning to the object. 

[0044] FIGS. 30 and 31A are depictions of arroWs used to 
de?ne the rotational direction of increasing value for an 
on-screen knob controller. 

[0045] FIG. 31B is a depiction of the context of arroW 
curvature concentric to a knob, the context being used to 
determine Which knob is associated With the arroW. 

[0046] FIGS. 32 and 33 are depictions of arroWs used to 
de?ne the counter-default direction for an on-screen knob 
controller. 

[0047] FIG. 34A is a depiction of an arroW used to apply 
a control function of a device to one or more on-screen 

objects. 

[0048] FIG. 34B is a depiction of arroWs used to apply 
control functions of tWo devices to the left and right tracks 
of an on-screen stereo audio signal object. 

[0049] FIG. 35 is a depiction of an arroW used to reorder 
the path of a signal through an exemplary on-screen signal 
processing setup. 

[0050] FIG. 36 is another depiction of an arroW used to 
reorder the path of a signal through an exemplary on-screen 
signal processing setup. 

[0051] FIG. 37 is a further depiction of an arroW used to 
reorder the path of a signal through an exemplary on-screen 
signal processing setup. 

[0052] FIG. 38 is a depiction of an arroW used to reorder 
the path of a signal through multiple elements of an exem 
plary on-screen signal processing setup. 

[0053] FIG. 39 is a depiction of an arroW used to generate 
one or more copies of one or more on-screen objects. 

[0054] FIG. 40A is a depiction of a typical double-ended 
arroW hand-draWn on-screen to evoke a sWap transaction 
betWeen tWo on-screen objects. 

[0055] FIG. 40B is a depiction of a double ended arroW 
created on the on-screen display to replace the hand draWn 
entry of FIG. 40A. 
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[0056] FIG. 41 is a depiction of an arrow hand-draWn 

[0057] FIG. 42 is a depiction of a single-ended arrow 
created on-screen to replace the hand draWn entry of FIG. 
41. 

[0058] FIG. 43 is a depiction of a text entry cursor placed 
proximate to the arroW of FIG. 42 to enable placement of 
command text to be associated With the adjacent arroW. 

[0059] FIG. 44 is a depiction of an arroW draWn through 
a plurality of objects to select these objects. 

[0060] FIG. 45 is a depiction of a line Without an arroW 
head used and recognized as an arroW to convey a transac 
tion from the leftmost knob controller to the triangle object. 

[0061] FIG. 46 is a depiction of non-line object recog 
niZed and used as an arroW to convey a transaction betWeen 
screen objects. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0062] The fundamental concept of arroW logic operations 
is to draW arroWs, or their equivalents, that command 
transactions to take place betWeen tWo or more objects 
presented in or on a graphic display. Moreover, arroW logics 
provide visually distinct arroWs that designate a particular 
transaction to correspond to each type of arroW. The visible 
trait of an arroW that is most easily distinguished in a graphic 
display is color. The assignment of a transaction to a speci?c 
color arroW can be carried out in the Global Info WindoW for 
arroWs. It is also possible to make such an assignment 
directly in the ArroW Logic Info WindoW (or its equivalent) 
or directly on the arroW itself, by entering an arroW logic 
abbreviation command or its equivalent. (Note that the 
system provides info WindoWs for objects and for actions.) 
Once these arroW logic categories are understood, there are 
a variety of Ways of assigning speci?c category functions to 
arroWs With speci?c colors. 

[0063] In the arroW logic system, an arroW draWn on the 
screen conveys a transaction from the tail of the arroW to the 
head of the arroW. There is a Wide range of arroW transac 
tions, including transactions that extend betWeen screen 
objects, as Well as transactions that apply to a single screen 
object. When the arroW is draWn on the screen, the operation 
does not happen immediately. Instead, the arroW and/or 
object(s) that the arroW pertains to may ?icker or change 
color or anything else that provides an easy to recogniZe 
visual change, and Will continue to ?icker until it is touched 
(by cursor contact, direct touch on the screen, stylus tap, or 
the like. Then the ?ickering stops, the arroWs disappear (or 
return to their original graphical properties, i.e., color, shape, 
status, location, etc. and remain visible on the screen) and 
the transaction is completed. 

[0064] The FolloWing is a Partial List of Transactions that 
May be Carried Out Using ArroW Logics. 

[0065] (a) Copy/Replace or Copy/Replace/Delete 
from screen 

[0066] (b) Place Inside 

[0067] (c) Send the signal or contents to 

[0068] (d) Change to 
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[0069] (e) Specialty ArroWs Which are determined by 
context, not necessarily by color. 

[0070] Insert an action or function in the stem of 
an arroW. 

[0071] (g) Rotational direction for a knob 

[0072] (h) Apply the control of a device to one or 
more objects, devices or text. 

[0073] Reorder or redirect a signal path among 
screen objects. 

[0074] Create multiple copies of, and place these 
copies on the screen display. 

[0075] k) SWap 

[0076] UtiliZing Different Colors for Different ArroW 
Transactions. 

[0077] The arroW logics system provides different tech 
niques for assigning arroW colors to particular transactions, 
in order to accommodate different amounts of ?exibility and 
complexity according to hoW much each individual user can 
manage, according to his or her level of experience. The 
folloWing Ways of assigning colors start With the simplest 
Way to utiliZe arroW Exchange logics and become increas 
ingly more ?exible and complicated. 

[0078] (a) LoWer level user: Assign one arroW color per 
arroW logic category. With this approach, for each of the 
above six arroW logic categories, only one color Would be 
used. This requires that only one type of arroW color per 
category can be used. For instance, a blue arroW could equal 
a copy/replace/delete arroW transaction, and a green arroW 
could indicate a “change to” transaction, etc. The user may 
pick one transaction from a list of possible arroW transaction 
categories and assign a color to that transaction, and this 
relationship becomes a default for the system. 

[0079] (b) PoWer User: Assign variants of one color for 
various arroW transactions that are included in each arroW 
transaction category. For example, as shoWn in FIG. 1, if the 
user designates the color blue for copy/replace/delete, the 
user may choose dark, default, medium and light blue hues 
for different types of copy/replace/delete functions. 

[0080] (c) Higher PoWer User: Assign variants of one 
color for various arroW transactions that are included in each 
arroW transaction category, plus variants of line styles for 
each arroW transaction category. For example, as shoWn in 
FIG. 2, line styles such as thin, dashed, dotted, slotted, and 
solid thick line styles may be employed in addition to the 
various color hues of FIG. 1. This approach has a lot of 
?exibility, depending on hoW many arroW transactions a user 
may Wish to designate With a single color. For instance, the 
arroW option of FIGS. 1 and 2 may be combined to provide 
16 different arroW appearances: four styles of arroWs for four 
different hues of the color blue, and each may be assigned 
a unique transaction. To relate each color hue and line style 
combination to a particular transaction, the user may enter 
the Info WindoW for arroW logics or for the speci?c arroW 
transaction that is to be assigned; i.e., place inside, send 
signal, as shoWn in FIG. 3. Selecting a neW function for the 
selected color (and/or line style) for that transaction estab 
lishes the relationship, Which can be immediately stored. 
From that point on, the selected color/line style for that 
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arrow transaction becomes the default, unless altered by use 
of the Info Window once again. 

[0081] For instance, if the copy/replace/delete logic color 
is dark blue and the transaction is: “‘Copy the de?nition’ of 
the object at the tail of the arrow to the object at the front of 
the arrow,” one can change this transaction by selecting a 
new transaction from a list of possible transactions in the 
copy/replace/delete Info Window. The assignment of a par 
ticular color and line style of an arrow to a particular arrow 
transaction can be accomplished by drawing the desired 
arrow (with the selected color and line style) next to the 
arrow logic sentence that this arrow is desired to initiate. 
This drawing can take place directly on the Arrow Logic 
Info Window page as shown in FIG. 3. 

[0082] NOTE: It is possible for more than one arrow color 
and/or line style to be assigned to a speci?c arrow logic. For 
instance, for the more common arrow transactions, i.e., 
“control the object and/or device that the arrow is drawn to 
by the object or device that the arrow is drawn from,” such 
an arrow logic could utiliZe a blue arrow with a solid line and 
a green arrow with a solid line, etc. Similarly, it is possible 
to utiliZe a single type of arrow, i.e., a green dashed arrow, 
to simultaneously initiate more than one arrow transaction. 
To set up such an arrow logic, an arrow could be drawn on 
the Arrow Logic Info Window across from a speci?c arrow 
transaction. Then the same colored arrow with the same 
style could be drawn across from another arrow logic in the 
same Info Window. 

[0083] NOTE: This Info Window can be found inside the 
Global Arrow Logic Info Window or can be entered directly. 
Furthermore, other methods to alter an arrow logic or assign 
an arrow logic include using vocal commands or typing or 
writing or printing text near the arrow for which its logic is 
to be changed or initially determined (in the case that such 
arrow has no logic previously assigned to it.) Another very 
advanced method of de?ning an arrow logic for an arrow 
would be to draw another arrow from an object that repre 
sents a particular arrow logic to an existing arrow such that 
the logic of the object that the arrow’s tail points to is 
assigned to the arrow that the newly drawn arrow points to. 
If one selects a new transaction, i.e., “‘Copy all non 
aesthetic properties’ of the object that the arrow is drawn 
from to the object that the arrow is drawn to,” the dark blue 
arrow will have a new copy/replace/delete function. This 
function can remain until which time it is changed again. 

[0084] Afurther line style variant that may be employed to 
provide further differentiation among various arrows on the 
graphic display is a gradient ?ll, as shown in FIG. 4. This 
feature may be employed with monocolor arrows, or may 
graduate from one color to another. There are several forms 
of gradient ?lls that may be used (monocolor, bicolor, 
light-to-dark, dark-to-light, etc.) whereby the combinations 
of line hues, line styles, and gradient ?lls are very numerous 
and easily distinguished on a graphic display. 

[0085] Line color may be selected from an on-screen 
menu, as suggested in FIG. 5, in which the hatching 
indicates different colors for the labeled buttons, and FIG. 6 
(not hatched to represent colors), which displays a conve 
nient, abbreviated form of the Info Window to enable the 
user to select category line styles as well as shades of each 
color category. 

Aug. 18, 2005 

[0086] 1. COPY/Replace 

[0087] This function copies all or part of any object or 
objects at the tail of an arrow to one or more objects at the 

head of the arrow. If the object that the arrow is drawn to 
does not have the property that a speci?c arrow transaction 
would copy or assign to it, then the arrow performs its 
“copy” automatically. If, however, the object the arrow is 
drawn to already has such property or properties, a pop up 
window appears asking if you wish to replace such property 
or properties or such object. 

[0088] For example, as shown in FIG. 7, one may copy 
the rectangle object (including all properties, i.e., Info 
Window, automation, aesthetic properties, de?nition, assign 
ment, action and function) by drawing an arrow from the 
rectangle to an empty space on the screen display (i.e., a 
space that is not within a default distance to another screen 
object). Many different schemes are possible to implement 
the copy function. One such scheme is that the object is 
copied so that the front of the arrow points to either the 
extreme upper left corner or the upper extremity of the 
object, whichever is appropriate for the object, as shown by 
the examples of FIGS. 8 and 9. Copying may involve some 
or all the attributes of the object at the tail of the arrow; for 
example: 

[0089] Aesthetic Properties 

[0090] Copy the color of the object at the tail of an arrow 
to one or more objects at the head of the arrow. 

[0091] Copy the shape of the object at the tail of an arrow 
to one or more objects at the head of the arrow. 

[0092] Copy the line thickness of the object at the tail of 
an arrow to one or more objects at the head of the arrow. 

[0093] Copy the siZe of the object at the tail of an arrow 
to one or more objects at the head of the arrow. 

[0094] Copy all aesthetic properties (except location) of 
the object at the tail of an arrow to one or more objects at the 
head of the arrow, etc. 

[0095] De?nition 

[0096] Copy the de?nition of the object at the tail of an 
arrow to one or more objects at the head of the arrow. 

[0097] Action 

[0098] Copy the action of the object at the tail of an arrow 
to one or more objects at the head of the arrow. 

[0099] Assignment 

[0100] Copy the assignment of the object at the tail of an 
arrow to one or more objects at the head of the arrow. 

[0101] Function 

[0102] Copy the function of the object at the tail of an 
arrow to one or more objects at the head of the arrow. 

[0103] Automation 

[0104] Copy the automation of the object at the tail of an 
arrow to one or more objects at the head of the arrow. 
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[0105] Info Window 

[0106] Copy the Info Window of the object, or the con 
tents of the Info Window, at the tail of an arrow to one or 
more objects at the front of the arrow. 

[0107] To engage “replace”, the user may click in a box for 
the “replace” option in the appropriate Info Window (or its 
equivalent) or type “replace” along the arrow stem when 
typing, writing or speaking a new function for a certain color 
and style of arrow (see also FIG. 43). 

[0108] Copy the object (including all properties, i.e., Info 
Window, automation, aesthetic properties, de?nition, assign 
ment, action and function) that the arrow is drawn from and 
replace the object that the arrow is drawn to with such object 
in the location of the object that the arrow is drawn to. 

[0109] Copy all non-aesthetic properties of the object at 
the tail of an arrow and replace those properties in one or 
more objects at the front of the arrow. 

[0110] Copy all properties (except location) of the object 
at the tail of an arrow and replace those properties in one or 
more objects at the front of the arrow. 

[0111] Using arrow logic abbreviations. One feature of 
arrow logics is that the arrow logic sentences, which can be 
found in arrow logic Info Windows, menus and the like, can 
be listed where the ?rst number of words of the sentence are 
distinguished from the rest of the sentence. One way to do 
this is to have these ?rst number of words be of a different 
color, i.e., red, and have the rest of the arrow logic sentence 
be in another color, i.e., black. (Note that in FIG. 3, the 
highlighted words of the arrow logic sentences are shown in 
bold to indicate a color differential) The user can declare or 
change the logic for any given arrow (or its equivalent, i.e., 
a line) by typing, writing, printing or speaking just the 
abbreviation for the arrow logic. This shortcut eliminates the 
need to enter a long sentence which describes a particular 
arrow logic. The abbreviation performs the same task. A 
sample of the use of arrow logic abbreviations entered 
adjacent to arrow stems to assert the arrow transactions is 
shown in FIG. 10. 

[0112] 2. Place Inside 

[0113] With regard to FIG. 11, the “place inside” arrow 
transaction enables an arrow to place a group of objects 
inside a folder, icon or switch or other type of hand drawn 
graphic. An example of this is selecting a group of sound 
?les by drawing an ellipse around them and then drawing a 
line with an arrow on the end extending from the ellipse and 
pointing to a folder. This type of drawn arrow will place all 
of these encircled sound ?les from the list into the folder. 
When the arrow is drawn to the object, in this case a folder, 
the operation may be carried out immediately. An alternative 
default, which provides the user an opportunity to abort his 
action, association, direction, etc. caused by the drawing of 
his arrow, is that the object that the arrow is drawn to (the 
folder in this case) begins ?ickering, or, as may be preferred 
by many users, the arrow itself starts to ?icker or change 
color, etc. The arrow then continues to ?icker until it is 
touched. Once touched, the ?ickering stops, the arrow and 
the ellipse disappear and the transaction is completed. 
NOTE: In order to engage an arrow logic, it is not necessary 
that the arrow must disappear. However, this is often desir 
able, because it eliminates having a large number of arrows 
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drawn from object to object all over a display, where the 
continued visibility of these arrows could interfere with a 
user’s ability to effectively operate and control other graph 
ics, devices, objects, text, etc., on the display. Thus, hiding 
“engaged” or “implemented” arrows can eliminate confu 
sion and screen clutter, but the implementation of arrow 
logics is not dependent upon whether any draw arrow 
remains visible or becomes hidden. 

[0114] Multiple ellipses and arrows may be able to be 
drawn around different objects and then one by one the 
objects that the arrows are pointing to, or the arrows 
themselves, can be touched to complete the action. By 
having arrows operate this way, the action of touching a 
?ickering object or arrow can be automated to store the exact 
moment that the operation of the arrow has been completed 
for one or more objects. 

[0115] Another example of a “place inside” transaction, 
shown in FIG. 12, involves drawing an ellipse to select a 
group of objects (two triangles and a rhombus) and then 
placing them inside another object, a star object. By double 
clicking on the star, the objects that have been placed inside 
it can be made to ?y back out of the star and resume the 
locations they had before they were placed inside the star 
object. Thus, placing objects inside another object, i.e., the 
star of FIG. 12, carries the advantage of enabling a user to 
draw a single object to immediately gain access to other 
objects. Access to these other objects can take many forms. 
Below are two examples: 

[0116] (1) UtiliZing a single object to apply the processes, 
features, actions, etc. of the devices contained within this 
single object to other objects, text, devices, etc. These other 
objects could represent a group of devices that can be 
applied to process a sound or device or object by drawing an 
arrow from, for example the star of FIG. 12, to another 
object, like a sound ?le. But these devices may be utiliZed 
while they remain hidden inside the star, as shown in FIG. 
12. By drawing an arrow from the star to a sound ?le or vice 
versa (depending upon the desired signal ?ow), all of the 
processing contained within the star may be immediately 
applied to the sound ?le, although the individual processors 
(represented by objects inside the star) never need to be 
viewed. These processors can be used to process the sound 
?le without being directly accessed. Only a connection to the 
star (the object containing these processors) needs to be 
established. 

[0117] (2) Accessing the processes, features, actions, etc. 
of the devices contained within a single object by having 
them ?y out of the single object. Like example one above, 
the objects in the star can represent processors or any type 
of device, action, function, etc. By doubling clicking on the 
star, the individual objects stored in the star may “?y out”; 
i.e., reappear on the display. By further clicking on each 
individual object, the controls for the processor that each 
object represents can ?y out of each object and appear on 
screen. These controls can then be used to modify a pro 
cessor’s parameters. Once modi?ed, these controls can be 
made to ?y back into the graphic, i.e., equilateral triangle, 
diamond, etc. and then in turn these objects can be made to 
?y back into the star, as depicted in FIG. 12. The underlying 
concept is to be able, by hand drawing alone, to gain access 
to virtually any level of control, processing, action, de?ni 
tion, etc. without having ?rst to search for such things or 


















