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METHOD AND APPARATUS FOR 
PROVIDING A PRESUMPTIVE DRAFTING 

SOLUTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional of and claims the 
bene?t under 35 USC Section 120 of the following co 
pending and commonly-assigned U.S. utility patent applica 
tion(s), Which is/ are incorporated by reference herein: 
[0002] Utility Application Ser. No. 09/946,311, ?led Sep. 
5, 2001, by Daniel Lee Thompson, entitled “METHOD AND 
APPARATUS FOR PROVIDING A PRESUMPTIVE 
DRAFTING SOLUTION” now US. Pat. No. issued 
on , attorneys’ docket number 30566.143 -US-01. 

[0003] This application is related to the following co-pend 
ing and commonly-assigned United States patent application, 
Which application and all additional applications in the cited 
list herein are incorporated by reference herein: 
[0004] Application Ser. No. 09/092,014, ?led Jul. 9, 2001, 
by Brian D. Gantt, entitled “Determining and Displaying 
Geometric Relationships BetWeen Objects in a Computer 
Implemented Graphics System”, attorneys’ docket number 
30566.57-US-C2, Which is a continuation of commonly -as 
signed US. application Ser. No. 09/419,539, ?led Oct. 18, 
1999, by Brian D. Gantt, entitled “Method and System for 
Interactively Determining and Displaying Geometric Rela 
tionships BetWeen Three Dimensional Objects Based on Pre 
determined Geometric Constraints and Position of an Input 
Device”, attorneys’ docket number 30566.57-US-C1, Which 
is a continuation of commonly-assigned US. application Ser. 
No. 08/744,241, ?led Nov. 5, 1996, by Brian D. Gantt, now 
US. Pat. No. 6,016,147, issued Jan. 18, 2000, entitled 
“Method and System for Interactively Determining and Dis 
playing Geometric Relationships BetWeen Three Dimen 
sional Objects Based on Predetermined Geometric Con 
straints and Position of an Input Device”, attorneys’ docket 
number 30566.57-US-I1, Which is a continuation-in-part of 
US. Application entitled “Method And Apparatus For Inter 
actively Manipulating and Displaying Presumptive Relation 
ships BetWeen Graphic Objects” by the same inventor, Ser. 
No. 08/436,158, ?led May 8, 1995, Which issued on Nov. 5, 
1996 as US. Pat. No. 5,572,639. 

BACKGROUND OF THE INVENTION 

[0005] 1. Field of the Invention 
[0006] The present invention relates generally to computer 
draWing programs, and in particular, to a method, apparatus, 
and article of manufacture for providing suggestions for a 
draWing solution in a computer draWing program. 
[0007] 2. Description of the Related Art 
[0008] The use of Computer Aided Design (CAD) and 
draWing programs is Well knoWn in the art. Such programs 
may include presumptive drafting techniques that attempt to 
provide a possible solution or suggestion to a user in a draW 
ing. For example, the CAD softWare may suggest a speci?c 
point to a user Who is trying to pick a point for geometry 
construction (e.g., suggest the endpoint of a line that the 
user’s cursor has approached). In more complex forms, pre 
sumptive drafting can suggest the appropriate placement and 
orientation of objects such as doors in Walls or faucets on 
pipes. 
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[0009] Prior art presumptive drafting systems analyZe 
geometry and look for points (or angles or rotations, etc.) of 
interest. In the simplest case, the system examines only points 
of interest on a single object, such as the endpoints and 
midpoint of a line segment. Getting more complex, the sys 
tem may examine various extensions off of the geometry, 
such as perpendicular or orthogonal projections from those 
various points of interest. 
[0010] HoWever, as the complexity groWs, a very large 
number of items of interest may be generated very quickly. 
Consider an example With tWo line segments and a circle. The 
system may start With the basics of the line segments’ end 
points and midpoints as Well as the circle’s center. The inter 
section point of Where the tWo lines (or their extensions) meet 
may then be added, as Well as any points Where the lines (or 
extensions) intersect the circle. Orthogonal extensions (par 
alleling the X, Y, and Z-axes) and perpendicular extensions 
(ninety (90) degrees from the line in some prede?ned plane) 
are added from these points of interest. The system may then 
begin to examine Where those items intersect resulting in over 
a hundred points of interest and tWenty lines of interest. There 
may also be several other methods of interest, such as tangent, 
parallel, as Well as geometry that could connect the various 
points of interest. Further, the geometry under consideration 
is very rarely as simple as tWo line segments and a circle. 
Consequently, the number of potential solutions groWs expo 
nentially into an unmanageable number With the user actually 
interested in at most one solution. 
[0011] These potential solutions may be maintained in a 
list. Presumptive drafting solutions may limit the number of 
potential solutions in the list by limiting the types of interest 
(endpoint, midpoint, extensions, etc.) or by only considering 
a subset of the geometry on the screen or by only considering 
solutions near the user’s cursor. A geometric entity may be 
added to the list of items of interest that generate potential 
solutions merely by having a cursor control device (such as a 
mouse) pass over the geometric entity long enough for a 
background selection process to pick the passed over geomet 
ric entity. HoWever, in such a prior art technique, no distinc 
tion is made for hoW the cursor control device moved over a 
draWing or geometric entity. Further, With additional prior art 
methods that limit the solutions to a manageable number of 
solutions, the solution the user is actually interested in may be 
trimmed out as Well. 

SUMMARY OF THE INVENTION 

[0012] One or more embodiments of the invention provide 
presumptive drafting solutions to a user. A cursor’s movement 
in a draWing is evaluated to determine Whether a particular 
pattern or gesture identi?es a particular geometric entity in a 
draWing. For example, a circle may identify a point. A mouse 
movement aWay from the point may signify an extension in 
the direction of the movement (e. g., perpendicular, tangential, 
etc.). Once a geometric entity has been identi?ed, potential 
drafting solutions are provided to the user. Thus, if a point is 
identi?ed, drafting solutions based on that point may be 
assigned higher priority. Similarly, if an extension is identi 
?ed, drafting solutions containing the extension may be 
assigned higher priority. 
[0013] Additionally, prior drafting solutions accepted by a 
user may be obtained and stored. Such prior drafting solutions 
may include other geometry in the current draWing, accepted 
solutions for similar Work in another draWing, or a set of rules 
that de?ne one or more potential drafting solutions. The prior 
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drafting solutions are compared to the current drawing 
attributes (or potential drawing solutions that have been iden 
ti?ed) to determine the most similar draWing solution. Once a 
similar draWing solution has been identi?ed, the solution is 
provided to the user. Such a solution may be provided by 
assigning a higher priority to a similar solution or by limiting 
the available solutions to the similar solutions prior to expos 
ing other solutions to a user. 
[0014] Once a solution has been accepted by a user, the 
acceptance may be utilized to update the prior drafting solu 
tion in a type of auto-correction. For example, a list of sorted 
prior drafting solutions may be resorted such that the 
accepted solution is assigned a higher priority. Accordingly, 
the next time the prior solutions are used in a comparison, the 
solution previously accepted by the user may be provided to 
the user prior to other solutions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Referring noW to the draWings in Which like refer 
ence numbers represent corresponding parts throughout: 
[0016] FIG. 1 is an exemplary hardWare and softWare envi 
ronment used to implement one or more embodiments of the 

invention; 
[0017] FIG. 2 is a block diagram that illustrates the com 
ponents of a graphics program in accordance With one or 
more embodiments of the invention; 
[0018] FIG. 3 illustrates the prioritization of existing lines 
(and their linear extensions) based on the movement of a 
cursor across the line in accordance With one or more embodi 

ments of the invention; 
[0019] FIG. 4 illustrates the prioritization of a geometri 
cally interesting point based on a cursor hovering or perform 
ing a gesture over such a point in accordance With one or more 
embodiments of the invention; 
[0020] FIG. 5 illustrates the prioritization of a geometric 
entity based on a cursor moving aWay from or along a geo 
metric entity in accordance With one or more embodiments of 

the invention; 
[0021] FIG. 6 is a How chart illustrating the process of 
providing a presumptive drafting solution based on cursor 
movement in accordance With one or more embodiments of 

the invention; and 
[0022] FIG. 7 is a How chart illustrating the process of 
providing a presumptive drafting solution based on similarity 
in accordance With one or more embodiments of the inven 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] In the folloWing description, reference is made to 
the accompanying draWings Which form a part hereof, and 
Which is shoWn, by Way of illustration, several embodiments 
of the present invention. It is understood that other embodi 
ments may be utilized and structural changes may be made 
Without departing from the scope of the present invention. 

OvervieW 

[0024] Presumptive drafting solutions are provided to a 
user. The cursor movement is evaluated to determine Whether 
a particular pattern or gesture is identifying a particular geo 
metric entity in a draWing. Once a geometric entity has been 
identi?ed, potential drafting solutions are provided to the 
user. Additionally, prior drafting solutions accepted by a user 
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may be compared to the current draWing attributes (or poten 
tial draWing solutions) to determine the most similar draWing 
solution. Once a similar draWing solution has been identi?ed, 
the solution is provided to the user. 

HardWare and SoftWare Environment 

[0025] FIG. 1 is an exemplary hardWare and softWare envi 
ronment used to implement one or more embodiments of the 
invention. Embodiments of the invention are typically imple 
mented using a computer 100, Which generally includes, inter 
alia, a monitor 102, data storage devices 104, cursor control 
devices 106, and other devices. Those skilled in the art Will 
recognize that any combination of the above components, or 
any number of different components, peripherals, and other 
devices, may be used With the computer 100. 
[0026] One or more embodiments of the invention may be 
implemented by a computer-implemented graphics/draWing 
program 108, Wherein the graphics program 108 is repre 
sented by a WindoW displayed on the monitor 102. Generally, 
the graphics program 108 comprises logic and/or data 
embodied in or readable from a device, media, carrier, or 
signal, e.g., one or more ?xed and/or removable data storage 
devices 104 connected directly or indirectly to the computer 
100, one or more remote devices coupled to the computer 100 
via a data communications device, etc. 
[0027] Those skilled in the art Will recognize that the exem 
plary environment illustrated in FIG. 1 is not intended to limit 
the present invention. Indeed, those skilled in the art Will 
recognize that other alternative environments may be used 
Without departing from the scope of the present invention. 

Computer-Implemented Graphics Program 

[0028] FIG. 2 is a block diagram that illustrates the com 
ponents of the graphics program 108 according to the pre 
ferred embodiment of the present invention. There are three 
main components to the graphics program 108, including: a 
Graphical User Interface (GUI) 200, an Image Engine (IME) 
202, and a database (DB) 204 for storing objects in DraWing 
(DWG) ?les 206. 
[0029] The Graphical User Interface 200 displays informa 
tion to the operator and provides the functionality for the 
operator’s interaction With the graphics program 108. 
[0030] The Image Engine 202 processes the DWG ?les 206 
and delivers the resulting graphics to the monitor 102 for 
display. In the preferred embodiment, the Image Engine 202 
provides a complete application programming interface 
(API) that alloWs other computer programs to interface to the 
graphics program 108 as needed. 

Prioritization Based on Cursor Movement 

[0031] In one or more embodiments of the invention, image 
engine 202 is utilized to determine and provide one or more 
presumptive drafting solutions that are stored in database 204 
and presented to a user on graphical user interface 200. Image 
engine 202 provides a presumptive drafting solution by pri 
oritizing potential solutions. These potential solutions are 
prioritized by prioritizing the geometry of a draWing that is 
considered for use in a solution. In turn, the geometry is 
prioritized by analyzing the movements of a cursor control 
device 106 for particular hints or gestures. 
[0032] In one or more embodiments of the invention image, 
engine 202 analyzes the cursor control device 106 move 
ments over and around the geometry of a draWing to prioritize 
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the user’s interest level in that geometry (or in part of that 
geometry). The prioritization may then be used to sort poten 
tial solutions or to limit Which solutions are considered/cal 

culated (i.e., loW priority geometry may not be considered in 
searching for solutions unless higher priority solutions have 
all been rejected by the user). 
[0033] The folloWing examples illustrate hoW a cursor’s 
movement is evaluated to identify relevant geometry in accor 
dance With one or more embodiments of the invention. 

[0034] FIG. 3 illustrates the prioritization of existing lines 
(and their linear extensions) based on the movement of a 
cursor across a line. The cursor 302 (Whose movement is 
controlled by cursor control device 106) has been moved 
along path 304 across lines 306 and 308. The cursor 302 
moves across line 306 at a steep angle. Cursor 302 moves 
across line 308 at a very shalloW angle, nearly paralleling line 
308 for a reasonable distance. As a result of the movement on 
path 304, line 306 may be assigned a very loW priority While 
the line 308 (and its collinear extension) may be assigned a 
very high priority. 
[0035] FIG. 4 illustrates the prioritization of a geometri 
cally interesting point based on a cursor hovering or perform 
ing a gesture over such a point. The cursor 302 (Whose move 
ment is controlled by cursor control device 106) has been 
moved along paths 402 and path 404. Paths 402 and 404 
perform gestures over geometrically interesting points 406 
and 408 respectively. On path 402, cursor 302 moves around 
the endpoint 406 of line 308 in a circle. On path 404, cursor 
302 moves across the midpoint 302 ofline 306 in an X. The 
tWo points 306 and 308 identi?ed by the gestures (i.e., the 
circle and the X) indicate that the user is interested in the 
points 306 and 308. Accordingly, points 406 and 408 may be 
assigned higher priority than otherpoints such as endpoints of 
line 306 or the midpoint or loWer endpoint of line 308. 

[0036] In addition to (or instead of) identifying points 406 
and 408 as being of interest to the user, the tWo gestures (i.e., 
the circle and the X) may be associated With an additional 
meaning. For example, a circle or an X around a point may 
specify an interest in extensions from that point. Alterna 
tively, a circle or X around a point may specify a user’s 
disinterest in a point to eliminate that point from consider 
ation. Accordingly, hoW a cursor 302 is moved determines 
relevant geometric entities. 
[0037] The gestures indicated by paths 402 and 404 are 
examples of the types of gestures that may be used. Any 
gesture may be utilized in accordance With embodiments of 
the invention. Further, instead of an identi?able/distinguish 
able gesture, merely alloWing a cursor 302 to linger over each 
point for a certain period of time may identify one or more 
points on a draWing (e.g., points 406 and 408). 
[0038] FIG. 5 illustrates the prioritization of a geometric 
entity based on a cursor moving aWay from or along the 
geometric entity. Three cursor 302 paths 502, 504, and 506 
moving along interesting extensions are illustrated in FIG. 5. 
Path 502 lingers over the midpoint 508 of line 308 and then 
moves aWay at a perpendicular extension from that line. As a 
result, the perpendicular extension from midpoint 508 is 
assigned a higher priority than the horizontal or vertical 
extensions from point 508. 
[0039] Path 504 lingers over endpoint 510 of line 308 and 
then moves aWay horizontally. As a result, the horizontal 
extension from endpoint 51 0 is assigned a higher priority than 
the vertical or perpendicular extensions from that point. 
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[0040] Path 506 moves along line 306 brie?y and then aWay 
from line 306 a short distance before proceeding in parallel to 
line 306. As a result, the angle of line 306 may be assigned a 
high priority. This prioritization of an angle is useful When a 
user is seeking an alignment or angle rather than a speci?c 
point. 
[0041] FIG. 6 is a How chart illustrating the process of 
providing a presumptive drafting solution based on cursor 
movement in accordance With one or more embodiments of 
the invention. At step 602 a draWing having one or more 
geometric entities is obtained. A geometric entity as 
described herein refers to a discrete or non-discrete geometry 
in a draWing. Geometric entities comprise any property of a 
geometry or draWing including angles, points, lines, shapes 
(e.g., circles, ellipses, squares, rectangles, etc.), grids, and/or 
extensions from points, lines, or shapes (e.g., tangent lines, 
perpendicular lines, horizontal lines, parallel lines, etc.). 
[0042] At step 604, cursor input is received from a cursor 
control device 106. The cursor input re?ects the movement of 
the cursor across a draWing. At step 606, one or more relevant 
geometric entities are identi?ed based on hoW the cursor 
moves over the draWing. Accordingly, as described above, the 
path of the cursor is evaluated to determine any relevant 
geometry identi?ed by the path. For example, in FIG. 3, lines 
306 and 308 are identi?ed by path 304. Similarly, in FIG. 4, 
points 406 and 408 are identi?ed, and in FIG. 5, points 508 
and 510 and extensions from those points are identi?ed. 
[0043] At step 608, the identi?ed geometric entities are 
prioritized based on the cursor movement. For example, as 
described above, a circle around a point (e. g., path 402 of FIG. 
4), hovering over a point, or an X on a point (e.g., path 404 of 
FIG. 4) identi?es a point (and/or extensions from that point) 
as high priority. Similarly, hovering over, circling, or folloW 
ing a point or line and then moving aWay or paralleling the 
point or line at a certain angle (e.g., paths 502, 504, and 506 
of FIG. 5) may identify an extension as high priority. Accord 
ingly, hoW a cursor is moved With respect to existing geomet 
ric entities of a draWing determines the priority of the existing 
geometric entities and/or extensions of the existing geometric 
entities. 
[0044] The prioritization of step 608 may comprise sorting 
the potential geometric solutions While placing the identi?ed 
relevant geometric entities at the top (or bottom) of the sorted 
list. Alternatively, the prioritization may comprise limiting 
the available solutions to the higher (or loWer) priority solu 
tions until the user rejects all of the higher (or loWer) priority 
solutions. 
[0045] Once the solutions have been prioritized, the solu 
tions may be suggested/provided to the user at step 610. 

Prioritization Based on Similarity 

[0046] In one or more embodiments of the invention, image 
engine 202 provides a potential/possible solution based on 
the similarity (determined by a comparison) betWeen the 
current draWing and prior draWing solutions accepted by the 
user. This comparison betWeen prior accepted solutions and 
the current geometry of a draWing is based on the presump 
tion that the solution the user prefers is likely similar to a 
solution the user (or another user) previously accepted/uti 
lized. 
[0047] Solutions can be similar in many Ways and the more 
Ways in Which a solution is similar to a current draWing or 
geometry, the higher the solution may score in an overall 
similarity rating. Many features may be examined to deter 
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mine similarity. The aspects/features of a draWing/geometry 
that are utilized in a comparison are referred to as attributes. 
Thus, geometric attributes of a drawing are compared to 
solution attributes of potential solutions to determine similar 
ity. 
[0048] Any attribute or property of a drawing/geometric 
entity may be considered or used as a basis for the similarity 
comparison. Some of these attributes are described beloW. 
However, the number and type of attributes considered are not 
intended to be limited to those described beloW. Examples of 
attributes include line styles, line Weights, color, or layer. For 
example, a dashed line may have behaved very differently 
from a solid line in previous solutions. 
[0049] Speci?cs of a geometric solution may also be 
attributes that are considered. For example, lines may only 
connect at speci?c angles. 
[0050] Additionally, offsets and alignments With other 
geometry may be considered. For example, rectangles on a 
“desks” layer may alWays be placed three inches to the left of 
boxes on a “Wall sockets” layer. Similarly, coffee tables may 
alWays parallel sofas at a given distance. 
[0051] Further, extensions from the geometry may be 
attributes that are considered. For example, blue circles may 
usually be tangent to yelloW lines and the perpendicular 
extensions from their endpoints. 
[0052] In addition to the particular attributes that are exam 
ined in the similarity comparison, Which prior solutions to 
examine may also be a factor. Generally, the user is draWing 
some real World system, and things in the real World have a 
certain consistency. Based on this presumption, the current 
geometry being draWn is likely similar and consistent With 
other existing geometry in the draWing. Thus, the prior solu 
tions examined may simply be the other existing geometry in 
the draWing. For example, a circuit diagram may have con 
sistencies in hoW the various electrical connections are made, 
and that shoWs up in hoW the geometry interacts With itself in 
a repetitive manner. 

[0053] Alternatively, the prior solutions that are examined 
may be other geometry that the user (or another user) has 
draWn in the past. Such geometry may exist in the current 
draWing or other draWings. For example, by comparing to and 
utilizing such a set of solutions, a user may start a neW circuit 
diagram and have the solutions of his prior circuit diagrams to 
draW on. 

[0054] In addition to examining solutions from the current 
draWing and other prior draWings, prior solutions may be 
extracted and generalized into a set of solution rules for a 
speci?c type of Work. Based on the solution rules and the 
geometry being draWn, particular solutions Would be pro 
vided/ suggested to a user. Further, a set of solution rules may 
be particular for a speci?c type of draWing or geometry. For 
example, a set of solution rules may exist for running pipes 
through Walls. Another set of solutions rules may exist for 
placing electrical elements in a house. The sets of solution 
rules may be managed automatically (e.g., inherit a set of 
rules from other draWings) by image engine 202 or database 
204, may be managed explicitly by the user, or may be estab 
lished across multiple users performing the same type of 
Work. 
[0055] In addition to the image engine 202 developing a set 
of solution rules based on speci?c user actions, a third party 
(e.g., a CAD vendor) may independently develop a set of 
behavior rules for certain objects or geometry in order to 
provide preferred smart objects to a user. For example, smart 
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air ducts may be given strongly reinforced (i .e., 100% correct) 
prior solutions that alWays terminate in ceiling vents. Addi 
tionally, such third party rule development may alloW inde 
pendent business relationships Wherein certain parts or mod 
els of third parties are suggested in certain circumstances. 

[0056] When an appropriate prior solution has been exam 
ined for its similarity to the present solutions being consid 
ered, those solutions Will be sorted so that the solutions most 
similar to the prior ones are the ?rst solutions presented to the 
user. Additionally, the provided/ suggested solutions and/or 
prioritization may be self-correcting in that the order of the 
sorted list of solutions may be updated When a prior draWing 
solution is accepted or rejected by a user. Thus, the user’s 
actions (in accepting or rejecting a suggested solution) may 
be stored and used to self-correct the solution prioritization. 

[0057] In a self-correcting embodiment, if a user does not 
accept the suggested solution (e. g., by merely passing on the 
solution or if the user requests a different solution [e.g., by 
some explicit action like hitting the <TAB>key]), image 
engine 202 may store anduse the non-acceptance to adjust the 
similarities and/or prioritization of solutions. Image engine 
202 may also conduct a further analysis of the rejected solu 
tion and the current draWing to reprioritize solutions. For 
example, the current situation may be different from prior 
draWings (based on different circumstances or information) 
or prior solutions may have been abnormalities. Accordingly, 
the majority or higher percentage of accepted solutions may 
still be presented to a user instead of the abnormally accepted 
solution. Additionally, if a user accepts a top priority solution, 
image engine 202 knoWs/leams that the similar prior solution 
Was a good guide. 

[0058] The folloWing examples illustrate similarity com 
parisons to determine an appropriate solution suggestion. 
Suppose a user is draWing a line on a layer (a logical grouping 
of data that are like transparent acetate overlays on a draWing; 
layers can be vieWed individually or in combination) referred 
to as “leads”, and has already chosen a start point and is noW 
looking for the endpoint. Three potential solutions are under 
consideration: the endpoint of another line on the “leads” 
layer, the midpoint of a line on the “leads” layer, and the 
center of a circle on layer “sockets”. 

[0059] By examining prior solutions, it is determined that 
multiple lines exist on the “leads” layer. These multiple lines 
may be examined to determine Where their endpoints Were 
placed. For example, upon examination, it may be determined 
that many endpoints Were placed at the endpoints of other 
lines on the “leads” layer. Further, there are no lines Wherein 
the endpoint fell on the midpoint of another line on the 
“leads” layer. Additionally, several line endpoints on the 
“leads” layer exist on the center of circles on the “sockets” 
layer. Accordingly, When basing suggestions/solutions on a 
similarity With prior solutions, midpoint solutions may be 
eliminated or given loW priority compared to endpoint or 
circle-center solutions. 

[0060] Continuing With the above example, examination 
may also determine that While lines on the “leads” layer often 
go from the “leads” layer to other points on the “leads” layer 
and from the “leads” layer to the “sockets” layer, lines never 
go from a point on the “sockets” layer to another point on the 
“sockets” layer. Accordingly, if the line also started at the 
center of a circle on the “sockets” layer, potential solutions 
direct the user to endpoints on a line in the “leads” layer and 
aWay from points on the “sockets” layer. 
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[0061] FIG. 7 is a How chart illustrating the process of 
providing a presumptive drafting solution based on similarity 
in accordance With one or more embodiments of the inven 
tion. At step 702, a draWing is obtained Wherein the draWing 
has one or more geometric entities that each have one or more 

geometric attributes. At step 704, image engine 202 receives 
cursor input from a user. At step 706, one or more prior 
draWing solutions are obtained Wherein each of the obtained 
draWings have one or more solution attributes. 

[0062] At step 708, the one or more prior draWing solutions 
are compared to either the list of solutions currently being 
considered or the geometry currently being draWn by the user. 
To conduct the comparison, one or more solution attributes 
from the one or more prior draWing solutions are compared to 
solution attributes of the current list of draWing solutions 
being considered. Alternatively, one or more solution 
attributes from the one or more prior draWing solutions are 
compared to one or more geometric attributes of the geomet 
ric entity being draWn. 
[0063] Thus, the geometric attributes of the current entity 
being draWn (or the other geometric entities in the draWing) 
may be compared to geometric entities of prior draWing solu 
tions (i.e., the other draWings on the page, solutions accepted 
by a user in the past, or solutions that comply With the set of 
rules). Similarly, if an analysis of the cursor movements as 
described above result in multiple possible draWing solutions, 
the attributes of the multiple possible draWing solutions may 
then be compared to attributes of prior draWing solutions 
actually selected by the user to determine the most relevant 
solution. 
[0064] When a similar prior draWing solution is found, the 
prior draWing solution is provided to the user at step 710. As 
described above, providing the draWing solution to the user 
may be implemented in various Ways. For example, the simi 
lar draWing solution may be given higher priority in a list of 
draWing solutions. Alternatively (or in addition to a sorted 
list), a group of similar draWing solutions (sorted or not) may 
be the ?rst draWing solutions offered to the user for consid 
eration. Such a group of similar draWing solutions may be 
required to be eliminated prior to offering any other prior 
draWing solutions. 
[0065] At step 712, the prior draWing solution accepted by 
the user is obtained/received. At step 714, the list of prior 
draWing solutions is updated/auto-corrected to re?ect the 
user’s acceptance of a particular draWing solution. 
[0066] As described, by using a similarity comparison, a 
user is not presented With an excessive amount of non-appli 
cable/non-interesting draWing solutions. Instead, a user is 
provided With desirable solution suggestions that are 
obtained Without limiting the types of extrapolations that a 
presumptive drafting system can consider. Further, With self 
correcting capability, as the body of prior solutions is built up 
and re?ned, the geometry and objects behave in a manner that 
the user expects (i.e., preferring certain types of connections, 
placements, alignments, etc.) Without the user having done 
anything explicit to collect that knowledge. 
[0067] Conclusion 
[0068] This concludes the description of the preferred 
embodiment of the invention. The folloWing describes some 
alternative embodiments for accomplishing the present 
invention. For example, any type of computer, such as a 
mainframe, minicomputer, or personal computer, or com 
puter con?guration, such as a timesharing mainframe, local 
area network, or standalone personal computer, could be used 
With the present invention. In summary, embodiments of the 
invention provide the prioritization of a geometric entity 
based on hoW the cursor is moved on a draWing. Additionally, 
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prior drawing/drafting solutions are compared to the current 
geometry in a draWing and potential solutions are suggested 
based on similarity. 
[0069] One or more bene?ts of the invention may include 
that When a solution is suggested to a user, there is a greater 
chance that the solution Will be the solution that the user 
desires. Such a prioritization is performed Without extensive 
effort or actions by the user. 
[0070] The foregoing description of the preferred embodi 
ment of the invention has been presented for the purposes of 
illustration and description. It is not intended to be exhaustive 
or to limit the invention to the precise form disclosed. Many 
modi?cations and variations are possible in light of the above 
teaching. It is intended that the scope of the invention be 
limited not by this detailed description, but rather by the 
claims appended hereto. 

What is claimed is: 
1. A computer-implemented method for providing a pre 

sumptive drafting solution comprising: 
receiving input from a cursor control device relating to a 

geometric entity of a draWing, Wherein the geometric 
entity has one or more geometric attributes; 

obtaining one or more prior draWing solutions of a com 
puter draWing program, Wherein the one or more prior 
draWing solutions each have one or more solution 

attributes; 
comparing the one or more geometric attributes to the one 

or more solution attributes; and 
providing the draWing solution having one or more solu 

tion attributes similar to the one or more geometric 
attributes. 

2. The method of claim 1 Wherein a geometric attribute and 
a solution attribute comprise a line style. 

3. The method of claim 1 Wherein a geometric attribute and 
a solution attribute comprise a line Weight. 

4. The method of claim 1 Wherein a geometric attribute and 
a solution attribute comprise a color. 

5. The method of claim 1 Wherein a geometric attribute and 
a solution attribute comprise a layer. 

6. The method of claim 1 Wherein a geometric attribute and 
a solution attribute comprise an offset With another geometric 
entity. 

7. The method of claim 1 Wherein a geometric attribute and 
a solution attribute comprise an alignment With another geo 
metric entity. 

8. The method of claim 1 Wherein a prior draWing solution 
comprises other geometry in the draWing. 

9. The method of claim 1 Wherein a prior draWing solution 
comprises other geometry that a user of the draWing has 
draWn in the past. 

10. The method of claim 1 Wherein a prior draWing solution 
comprises a set of solution rules for a speci?c type of Work. 

11. The method of claim 10 Wherein the solution rules are 
inherited from other draWings. 

12. The method of claim 10 Wherein the set of solution 
rules is managed explicitly by a user. 

13. The method of claim 10 Wherein the solution rules are 
established across multiple users doing a similar type of 
Work. 

14. The method of claim 1 Wherein: 
the one or more prior draWing solutions are stored in a 

sorted list; and 
When the one or more geometric attributes are similar to 

one or more solution attributes, a prior draWing solution, 
from the sorted list, previously selected more often by a 
user is provided. 
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15. The method of claim 14 wherein the sorted list is 
self-correcting in that the sorted list is updated When a prior 
drawing solution is selected by a user. 

16. The method of claim 15 Wherein the user does not 
explicitly take any action to cause the list to be updated. 

17. An article of manufacture comprising a program stor 
age device, readable by a computer, tangibly embodying at 
least one program of instructions executable by the computer 
to perform method steps for providing a presumptive drafting 
solution, the method steps comprising the steps of: 

receiving input from a cursor control device relating to a 
geometric entity of a draWing, Wherein the geometric 
entity has one or more geometric attributes; 

obtaining one or more prior draWing solutions of a com 
puter draWing program, Wherein the one or more prior 
draWing solutions each have one or more solution 

attributes; 
comparing the one or more geometric attributes to the one 

or more solution attributes; and 
providing the draWing solution having one or more solu 

tion attributes similar to the one or more geometric 
attributes. 

18. The article of manufacture of claim 17 Wherein a geo 
metric attribute and a solution attribute comprise a line style. 

19. The article of manufacture of claim 17 Wherein a geo 
metric attribute and a solution attribute comprise a line 
Weight. 

20. The article of manufacture of claim 17 Wherein a geo 
metric attribute and a solution attribute comprise a color. 

21. The article of manufacture of claim 17 Wherein a geo 
metric attribute and a solution attribute comprise a layer. 

22. The article of manufacture of claim 17 Wherein a geo 
metric attribute and a solution attribute comprise an offset 
With another geometric entity. 

23. The article of manufacture of claim 17 Wherein a geo 
metric attribute and a solution attribute comprise an align 
ment With another geometric entity. 

24. The article of manufacture of claim 17 Wherein a prior 
draWing solution comprises other geometry in the draWing. 

25. The article of manufacture of claim 17 Wherein a prior 
draWing solution comprises other geometry that a user of the 
draWing has draWn in the past. 

26. The article of manufacture of claim 17 Wherein a prior 
draWing solution comprises a set of solution rules for a spe 
ci?c type of Work. 

27. The article of manufacture of claim 28 Wherein the 
solution rules are inherited from other draWings. 

29. The article of manufacture of claim 30 Wherein the set 
of solution rules is managed explicitly by a user. 

31. The article of manufacture of claim 32 Wherein the 
solution rules are established across multiple users doing a 
similar type of Work. 

33. The article of manufacture of claim 17 Wherein: 
the one or more prior draWing solutions are stored in a 

sorted list; and 
When the one or more geometric attributes are similar to 

one or more solution attributes, a prior draWing solution, 
from the sorted list, previously selected more often by a 
user is provided. 

34. The article of manufacture of claim 33 Wherein the 
sorted list is self-correcting in that the sorted list is updated 
When a prior draWing solution is selected by a user. 

35. The article of manufacture of claim 34 Wherein the user 
does not explicitly take any action to cause the list to be 
updated. 
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3 6. An apparatus for providing a presumptive drafting solu 
tion in a computer system comprising: 

(a) a computer system having a memory, a display device, 
and a cursor control device coupled thereto; 

(b) a computer draWing program executing on the com 
puter system, Wherein the computer draWing program is 
con?gured to: 
(i) receive input from the cursor control device relating 

to a geometric entity of a draWing, Wherein the geo 
metric entity has one or more geometric attributes; 

(ii) obtain one or more prior draWing solutions of the 
computer draWing program, Wherein the one or more 
prior draWing solutions have one or more solution 
attributes; 

(iii) compare the one or more geometric attributes to the 
one or more solution attributes; and 

(iv) provide the draWing solution having one or more 
solution attributes similar to the one or more geomet 
ric attributes. 

37. The apparatus of claim 36 Wherein a geometric attribute 
and a solution attribute comprise a line style. 

38. The apparatus of claim 36 Wherein a geometric attribute 
and a solution attribute comprise a line Weight. 

39. The apparatus of claim 36 Wherein a geometric attribute 
and a solution attribute comprise a color. 

40. The apparatus of claim 36 Wherein a geometric attribute 
and a solution attribute comprise a layer. 

41. The apparatus of claim 36 Wherein a geometric attribute 
and a solution attribute comprise an offset With another geo 
metric entity. 

42. The apparatus of claim 36 Wherein a geometric attribute 
and a solution attribute comprise an alignment With another 
geometric entity. 

43. The apparatus of claim 36 Wherein a prior draWing 
solution comprises other geometry in the draWing. 

44. The apparatus of claim 36 Wherein a prior draWing 
solution comprises other geometry that a user of the draWing 
has draWn in the past. 

45. The apparatus of claim 36 Wherein a prior draWing 
solution comprises a set of solution rules for a speci?c type of 
Work. 

46. The apparatus of claim 47 Wherein the solution rules are 
inherited from other draWings. 

48. The apparatus of claim 49 Wherein the set of solution 
rules is managed explicitly by a user. 

50. The apparatus of claim 51 Wherein the solution rules are 
established across multiple users doing a similar type of 
Work. 

52. The apparatus of claim 36 Wherein the computer pro 
gram is further con?gured to: 

store prior draWing solutions in a sorted list of prior draW 
ing solutions; 

provide a prior draWing solution, from the sorted list, that 
has been selected more often by a user When the one or 
more geometric attributes are similar to one or more 
solution attributes. 

53. The apparatus of claim 52 Wherein the sorted list is 
self-correcting in that the sorted list is updated When a prior 
draWing solution is selected by a user. 

54. The apparatus of claim 53 Wherein the user does not 
explicitly take any action to cause the list to be updated. 

* * * * * 


