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Attorney Docket No.: TOO I 13 

"Express Mail" mailing label number: 

EV324253342US 

CONSOLIDATION OF PRODUCT DATA MODELS 

Brandon M. Beck 

Shawn A. P. Smith 

BACKGROUND OF THE INVENTION 

Field of the Invention 

(1) The present invention relates in general to the field of information processing, and 

more specifically to a system and method for consolidating data from various product 

data models. 

DESCRIPTION OF THE RELATED ART 

(2) A configurable product can be described by a configuration model having a set of 

configuration rules. A configurable product can be conceptually broken down into 

sets of selectable families and features of families that make up each product. A 

family represents a classification of a particular type of feature. Families are typically 

classified as groups of features with the same functional purpose. Example families 

for an automobile are "engines," "tires," "seats," and "exterior paint color." Families 

can also represent other groups such as market areas. For example, a family can 

include a marketing region such as USA, Canada, Mexico, Europe, or any other 

region. Families can be represented in terms of the minimum and maximum number 

of features that must be present in a configuration from a family for the configuration 

to be valid. A common family minimum and maximum or "(min, max)" is (1, 1). 

This notation means that exactly one feature from the family must be part of a 

configuration for the configuration to be valid. Other common (min, max) settings 

are (0, 1), meaning that either no features or a single feature from the family must be 

present in a configuration for it to be valid, and (0, -1), meaning that zero or any 
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positive number of features from the family must be present in a configuration for it 

to be valid. 

(3) A feature represents an option that can be ordered on a product. All features are 

members of a family. Features are both assigned optionalities and used to qualify 

other features and the optionalities assigned to them. An example feature from the 

engine family is a "4.8 liter V8." Features relate to each other via ordering codes or 

optionalities. Example optionalities include "S", "O", "M", and "hi," which translate 

to standard, optional, mandatory, and not available. A specific example would be 

"the 4.8 liter V8 engine is standard on the GS trim." 

(4) Features relate to each other via configuration rules. A rule can be characterized 

as generally including a ’left hand side’, (LHS), a ’right hand side’ (RHS), and a 

specified relationship between the LHS and RI-IS. Each LHS feature may be 

associated with one or more RHS features, which indicates that a single feature in the 

LHS may be constrained or otherwise qualified by one or more RHS features. The 

RHS describes when a rule is in effect and what features are particularly affected. For 

example, a rule with a RHS of"XA, XB" means that the rule is in effect in cases 

where you have at least XA and XB in a buildable configuration, and XA and XB are 

features particularly affected by the rule along with the LHS feature. Configuration 

rules include optionalities that define a relationship between the LHS and RHS. 

Further exemplary discussion of LHS and RHS rule concepts is described in Gupta et 

al., U.S. Patent No. 5,825,651 entitled "Method and Apparatus for Maintaining and 

Configuring Systems." 

(5) A configuration rule includes a main feature, an optionality, one or more 

constraints, and an applicable timeframe. As an example: 

Main feature Optionality Constraints Timeframe 

4.8 liter V8 S XL & US May-December 2003 Rule 1 

(6) Rule 1 means "the 4.8 liter V8 is standard with the XL trim and US market from 

May to December 2003." The main feature represents the feature that is being 

affected by the rule. Optionalities can be positive or negative: positive optionalities 
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state that the main feature can work with the constraints; negative optionalities state 

the main feature cannot work with the constraints. Constraints qualify the rule and 

can be an arbitrary Boolean expression of features such as AND, NOT, and OR 

operators. In the rules below, a "." indicates an AND operation, a "-" indicates a 

NOT operation, and a "+" indicates an OR operation. The timeframe specifies when 

the other rule elements are effective. 

(7) A buildable configuration describes what features can and can’t exist with other 

features of a product. The example rule above defines a buildable configuration in the 

following way: "the 4.8 liter V8 is buildable (because it is standard) with the 

combination of XL and US." If the combination of features, such as of XL and US, is 

not buildable, the example rule is inactive. Consequently, even though the engine is 

buildable with that combination, if the combination is not buildable, the three features 

together are not a buildable configuration. A rule that would make the example rule 

inactive is the following: 

Main feature Optionality Constraints Timeframe 

XL N US Sept. 2002 Rule 2 

(8) Rule 2 means "the XL trim main feature is not available with US from September 

of 2002 onward." Until the XL main feature is made available with the US by 

changing the optionality from "N" to one that expresses a positive relationship, there 

will not be a buildable configuration for XL, US, and the 4.8L engine. 

(9) Thus, a rule defines a buildable configuration between its main feature and its 

constraints only. A rule does NOT define a buildable configuration relationship 

between the members of its constraints. A separate rule must define that buildable 

configuration. Consequently, all rules together for a product define the complete 

product buildable configurations. In order to determine if the three features in the 

example rule (the main feature and the constraints) are a buildable configuration, the 

rules written on each of those features (i.e. where each feature is the main feature) 

should to be considered jointly. Inactive rules do not define buildable configurations 

until they become active. 
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(10) A "model" refers to a collection of rules that define the buildable 

configurations of one or more products. 

(11) Referring to Figure 2, the families in each model are internally organized in 

accordance with a directed acyclic graph ("DAG") 200. The DAG contains an edge 

between a child family and a parent family if there exists a rule with a LHS feature 

that belongs to the child family and a RHS feature that belongs to the parent family. 

The DAG organization allows a child family to reference an ancestor but not the other 

way around. Cyclic references within a model as in Figure 4 can produce ambiguities 

within the model. 

(12) Each model contains variations of the buildable configurations of the product. 

For example, a company may market a product with a particular set of standard 

features in one region and market the same product with a different set of standard 

features in another region. For example, in an automotive context, a V6 engine may 

be standard for a particular automobile model in one country, and a V8 engine may be 

standard for the particular automobile model in another country. In a computer 

context, a power supply with a 110V input may be standard in one country and a 

power supply with a 220V input may be standard in another country. 

(13) Defining and maintaining the configuration space for a large product can often 

be difficult to do in a single configuration model. In order to limit the complexity and 

facilitate maintenance the configuration space is often defined in multiple 

configuration models. Each of these models are then assigned a set of defining 

constraints that specify which portion of the overall configuration space for the 

product it is defining. An example breakdown of the configuration space definition 

for an automotive vehicle could be into 3 separate models. Each model would define 

the configuration space of the automobile in one of 3 countries: USA, Canada, or 

Mexico. In this example each configuration model would have as a defining 

constraint one of the features representing each country. In the USA model the only 

allowable configurations would all contain the "USA" feature. Although not 

specifically included in this example, time can also be a defining constraint. 
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(14) A model may contain labels that describe the time period and space over 

which the model applies (also referred to as "model defining constraints"). For 

example, a model which describes the availability of cars in the United States during 

the years 2004 to 2006 may have defining constraints of"CARS.USA.2004-2006" 

while a model that describes the availability of all vehicles in North America during 

2005 may have defining constraints of 

"{CARS+TRUCKS}. {USA+CANADA+MEXICO} .2005". 

(15) While it is convenient to have this logical separation of the configuration 

space for maintenance purposes it is often desired to provide a single unified model 

that represents the configuration space for the entire product. The resulting unified 

configuration model can then be used to answer any questions that one of the original 

models could answer and it will give the same result. The set of allowable feature 

combinations for the unified model should be equivalent to the union of allowable 

feature combinations for each of the original configuration models. 

(16) Thus, despite the differences in various models, it is often desirable to 

combine the multiple models into a consolidated model having a unified set of rules 

(also referred to as "stitched rules"). Referring to Figure 5, the conventional 

consolidation system 500 includes a model 502 that represents a set of three models 

that may be created and maintained separately. Model 504 is, for example, a 

configuration model that describes how a particular product may be built and sold for 

the USA market. Model 506 is a configuration model that describes how the same 

product may be built and sold for the Canadian market. Model 508 is a configuration 

model that describes how the same product may be built and sold for the Mexican 

market. Models 504, 506, and 508 may be combined into a single model 512 by 

conventional consolidation (also referred to as "stitching") processes 510. The 

consolidated model 512 will contain stitched rules that represent all the information 

present in the original three models. However, in many circumstances the 

conventional consolidations processes 510 produce unspecified configuration 

buildables in consolidated model 512. "Unspecified configuration buildables" are 

configuration buildables included in consolidated model 512 that are not defined in 

any of the source models, i.e. models 504, 506, and 508. An unspecified 

configuration buildable is, thus, an error that can have significant adverse 
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consequences. Conventional consolidation processes do not automatically detect 

unspecified configuration buildables and correct them. Since models can contain 

thousands, hundreds of thousands, or more rules, a high degree of automation is often 

a key to success for modeling and model data driven technologies. 

(17) Referring to Figure 1, for example, assume models 102 and 104 are two 

configuration models with the following rules: 

¯ Model 102: model defining constraints = {MKT1 } 

¯ MKT10 ALL 

¯ ENG1 S ALL 

¯ Model 104: model defining constraints = {MKT2} 

¯ MKT20 ALL 

¯ ENG1 S ALL 

¯ ENG2 O ALL 

(18) The rules in models 102 and 104 are interpreted as allowing the following 

buildable configurations: 

¯ Model102: 

¯ MKT1.ENG1 

¯ Model 104: 

¯ MKT2.ENG1 

¯ MKT2.ENG2 

(19) An example conventional consolidation process 510 that simply combined the 

rules from models 102 and 104 using a simple aggregation process would yield a 

consolidated model 106 with the following rules: 

¯ Model 106: model defining constraints ("MDC") = ~MKTI+MKT2} 

¯ MKT10 ALL 

¯ MKT20 ALL 
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¯ ENG1 S ALL 

¯ ENG20 ALL 

(20) The rules of model 106 are interpreted as allowing the following buildable 

configurations: 

¯ Model 106: 

¯ MKT1.ENG1 (corresponds to element 108) 

¯ MKT1.ENG2 (corresponds to element 112) 

¯ MKT2.ENG1 (corresponds to element 110) 

¯ MKT2.ENG2 (corresponds to element 110) 

(21) Model 106 includes the model space defined by the model defining constraints 

108 of model 102 and the model space defined by the model defining constraints of 

110 of model 104. Unfortunately, in addition to representing the stitched rules of 

models 102 and 104, model 106 also includes an unspecified buildable configuration 

"MKT1 .ENG2" 112. In the embodiment of Figure 1, buildable configurations of 

model 104 have been extended into the model defining constraints MKT1 space 114. 

Model defining constraints space MKT2 space 116 accurately contains only the 

buildable configurations of model 104. 

(22) The consolidated model should faithfully represent the buildable 

configurations of the products represented by models 102 and 104 without including 

any errors such as the unspecified buildable configurations 112. Conventional 

consolidation processes attempt to solve this problem by modifying, adding, and 

removing stitched rules so that rules from each source model do not extend outside of 

the space defined by their source model’s defining constraints. 

.(23) An example enhanced conventional consolidation process 510 that combined 

the rules from models 102 and 104, constraining each to their source model’s defining 

constraints, would yield a consolidated model 406 with the following rules: 

¯ Model 406: model defining constraints = {MKTI+MKT2} 

¯ MKT10 ALL (source model 102’s defining constraints = {MKT1 }) 
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¯ ENG1 S MKT1 

¯ MKT20 ALL 

¯ ENG1 SMKT2 

¯ ENG2OMKT2 

(source model 102’s defining constraints = {MKT1 }) 

(source model 104’s defining constraints = {MKT2}) 

(source model 104’s defining constraints = {MKT2}) 

(source model 104’s defining constraints = {MKT2}) 

(24) The rules of model 406 are interpreted as allowing the following buildable 

configurations: 

¯ Model 406: 

¯ MKT1.ENG1 

¯ MKT2.ENG 1 

¯ MKT2.ENG2 

(25) The new model 406 accurately combines the intent of source models 102 and 

104 without introducing new unspecified buildable combinations. 

(26) Although consolidation appears to be the straight forward process of adding 

all the rules from each model being consolidated and qualifying each rule with the 

model defining constraint label that indicates the orion of the rule in a consolidated 

model, the actual conventional process is not that simple due to constraints on the 

model’s representation of families. To avoid creation of ambiguous models, the 

consolidation process typically must also ensure that the families in the consolidated 

model 512 can be organized into a DAG as described above. However, the 

conventional consolidation process 510 violates this constraint. 

(27) Following is pseudo code for a conventional consolidation process produced 

using an appropriately programmed computer and model data. The "//" forward slash 

symbols represent the start and end of explanatory comments: 

def performConventionalStitching(rules, mdc, dag): 

//Defines the method "performConventionalStitching" to consolidate one or 
more models using the rules in the models, the model defining constraints 
(mdc), and the DAG of the model.// 

stitchedRules = {} 
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//collects the consolidated rules for the consolidated model.// 

for each rule in rules: 

//Sequentially process each rule in the models being consolidated.// 

stitehedRule = rule.intersect(male) 

//Intersect the rule being processed with a model qualifier space, i.e. 
the configurations for which the model applies. Intersection Examples 
wherein A1, B 1, and B2 represent model qualifier spaces: 

(X1SA1) nAI=X1SA1 
(X1 S A1) riB1 =Xl S A1.B1 
(Xl SB2) nBI=O 
(B1SALL) nBI=B1 SALL 
(B2 S ALL) n B 1 = O 

(A1 S ALL) n A1.B2 = A1 S B2// 

if(stitehedRule != 0): 

//If the intersection is not empty ...// 

stitehedRule = removeDAGCyeles(stitehedRule, dag) 

//Remove any qualifiers that produce cyclical references within the 
DAG.// 

stitehedRules.add(stitehedRule) 

//Add stitched rules to the set of stitchedRules of the consolidated 
model.// 

return stitehedRules 

clef removeDAGCyeles(rule, dag): 

//Defines the method "removeDAGCycles" to remove qualifiers of the rule 
that produce cyclical relationships within the DAG.// 

remove qualifiers from the rule that are ancestor families of the main feature 
(i.e. the LHS of the rule) in the DAG. 

(28) The following represents the example application of the conventional model 

consolidation process. Consider two source models using the following rules: 

¯ Model 602: model defining constraints = {SER1 } 
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¯ MKT10 ALL, MKT20 ALL 

¯ ENG1 S MKT1, ENG2 S MKT2, ENG20 MKT1 

¯ SER1 S {ENGI+ENG2} 

¯ Model 612: model defining constraints = {SER2} 

¯ MKT1 O ALL, MKT2 O ALL 

¯ ENG 1 S MKT1, ENG2 S MKT2 

¯ SER2 S (ENGI+ENG2) 

(29) Figure 6 illustrates how the rules for each family combine to yield a set of 

buildable configurations. In addition, Figure 6 illustrates how conventional stitching 

combines the buildable combinations of models 602 and 612 to create the 

consolidated model 622. Shaded portions represent indicated buildable 

configurations. For clarity, Figure 6 ignores the effects of the optionalities (’S’,’O’, 

...) of the rules. Figure 3 illustrates a DAG for models 602 and 612. 

¯ Model 602: model defining constraints = {SER1 } 

¯ The MKT rules restrict the model to buildable combinations 604: all 
buildable combinations that include MKT1 and MKT2. 

¯ The ENG rules restrict the model to buildable combinations 606: all 
buildable combinations that include MKT 1.ENG 1, MKT 1.ENG2, MKT2. 
ENG2. 

¯ The SER rule restricts the model to buildable combinations 608: all 
buildable combinations that include SER2. 

¯ The intersection of the buildable combinations allowed by MKT (604), 
ENG (606) and SER (608) are the buildable combinations allowed by the 
entire model (610): all buildable combinations that include 
MKT1 .ENG1 .SER1, MKT1 .ENG2.SER1, MKT2.ENG2.SER1. 

¯ Model 612: model defining constraints = {SER2} 

¯ The MKT rules restrict the model to buildable combinations 614: all 
buildable combinations that include MKT1 and MKT 2. 

¯ The ENG rules restrict the model to buildable combinations 616: all 
buildable combinations that include MKT1 .ENG 1, MKT2.ENG2. 
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The SER rule restricts the model to buildable combinations 618: all 
buildable combinations that include SER2. 

The intersection of the buildable combinations allowed by MKT (614), 
ENG (616) and SER (618) are the buildable combinations allowed by the 
entire model (620): all buildable combinations that include 
MKT1 .ENG1 .SER2, MKT2.ENG2.SER2. 

(30) Following are the consolidated model rules generated using conventional 

consolidation process 510 and above pseudo code: 

¯ Model 622: model defining constraints = {SERI+SER2} 

¯ MKT10 ALL, MKT20 ALL 
MKT10 ALL, MKT20 ALL (624) 

¯ ENG1 S MKT1, ENG2 S MKT2, ENG20 MKT1 
ENG1 S MKT1, ENG2 S MKT2 (626) 

¯ SER1 S {ENGI+ENG2} 

SER2 S {ENGI+ENG2} (628) 

(31) The MKT and ENG rules could not be qualified by the model defining 

constraints because doing so would have caused a cycle in the family relationship 

DAG as depicted in Figure 4. Especially, the "ENG2 O MKTI" rule was not 

qualified by the model defining constraint SER1. The result is that the unspecified 

buildable configuration "MKT1 .ENG2.SER2" 636 was added to the buildable 

combinations 630 of the combined model 622. 

SUMMARY OF THE INVENTION 

(32) A model consolidation process combines multiple configuration models into a 

single unified configuration model that contains the union of the allowable 

combinations (i.e. combinations that are buildable) from each of the original models. 

An aspect of at least one embodiment of the model consolidation process is that it 

allows models to be combined in such a way that any incompatibilities or 

contradictions between models are detected and automatically resolved where 

possible. If an incompatibility is detected that cannot be automatically resolved, then 

the configuration models should not be combined. Instead if this incompatibility case 

occurs, at least one embodiment of the model consolidation process produces a 
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description of the problem encountered and report the problem along with the 

necessary information required for a human to resolve it. 

(33) One embodiment of the present invention includes a method of consolidating 

multiple models, wherein each model comprises only rules that define a non-cyclic 

chain of dependencies among families and features of families and include at least 

one rule having a constraint that references a non-ancestral family to the constraint. 

The method includes combining the models into a single, consolidated model that 

maintains the non-cyclic chain of dependencies among families and features of 

families. 

(34) Another embodiment of the present invention includes a system for 

consolidating multiple models, wherein each model comprises only rules that define a 

non-cyclic chain of dependencies among families and features of families and include 

at least one rule having a constraint that references a non-ancestral family to the 

constraint. The system includes a model consolidation module to combine the models 

into a single, consolidated model that maintains the non-cyclic chain of dependencies 

among families and features of families. 

BRIEF DESCRIPTION OF THE DRAWINGS 

(35) The present invention may be better understood, andits numerous objects, 

features and advantages made apparent to those skilled in the art by referencing the 

accompanying drawings. The use of the same reference number throughout the 

several Figures designates a like or similar element. 

(36) Figure 1 (prior art) depicts a combination of models that generates unspecified 

buildable configurations. 

(37) Figure 2 (prior art) depicts a directed acyclic graph ("DAG"). 

(38) Figure 3 (prior art) depicts a DAG for models depicted in Figure 6. 

(39) Figure 4 (prior art) depicts a DAG with a cycle for a model representing the 

consolidation of models in Figure 6 obtained using a conventional consolidation 

process. 
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(40) Figure 

(41 ) Figure 

model having 

(42) Figure 

5 (prior art) depicts a conventional consolidation system. 

6 (prior art) depicts combining rules of two models into a consolidated 

specified and unspecified buildable configurations. 

7 depicts a model consolidation system. 

(43) Figure 8 depicts the model representations used for Figure 6 and the 

consolidation thereof using an embodiment of the model consolidation system of 

Figure 6. 

(44) Figure 9A depicts combining configuration models into an accurate 

consolidation model using the model consolidation system of Figure 7. 

(45) Figure 9B depicts a graphical representation of the combination of models into 

consolidated model. 

(46) Figure 10 depicts a flowchart of a model consolidation process 1000. 

(47) Figure 11 depicts a flowchart for removing unspecified buildable 

configurations from a consolidated model. 

(48) Figure 12 depicts a network of computer systems in which a model 

consolidation system can be used. 

(49) Figure 13 depicts a computer system with which a modeling consolidation 

system can be implemented. 

DETAILED DESCRIPTION 

(50) The term "product" is used herein to generically refer to tangible products, 

such as systems, as well as intangible products, such as services. 

(51) Contrary to conventional processes, the rules from individual models should 

not simply be qualified by the defining constraints for that model and then directly 

combined together. The first reason for this is because it is possible that one of the 

original models will make a statement that contradicts a statement in one of the other 
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models. If two contradicting statements were present in the unified configuration 

model then an inference procedure run on it would never be able to draw a logical 

conclusion. Secondly, each configuration model defines a non-cyclic chain of 

dependencies among its families and features of families. The problem with 

conventional stitching algorithms can occur, for example, whenever model defining 

constraints reference families that have DAG ancestors and the DAG ancestors are not 

referenced by model defining constraints. In this instance, the DAG is a union of all 

family relationships across all models. Thus, if the defining constraint features are 

ancestral features and are added to the RHS of every rule in the model as with 

conventional consolidation processes, a cycle would be introduced into this chain of 

dependencies. In order to avoid introducing these cycles and still combine the 

individual models together into a consolidated model, an intelligent algorithm is 

required. 

(52) A model consolidation process, such as model consolidation process 710, 

represents a process for combining multiple configuration models into a single unified 

configuration model that contains the union of the allowable combinations (i.e. 

combinations that are buildable) from each of the original models. An aspect of at 

least one embodiment of the model consolidation process is that it allows models to 

be combined in such a way that any incompatibilities or contradictions between 

models are detected and automatically resolved where possible. If an incompatibility 

is detected that cannot be automatically resolved, then the configuration models 

should not be combined. Instead if this incompatibility case occurs, at least one 

embodiment of the model consolidation process produces a description of the problem 

encountered and report the problem along with the necessary information required for 

a human to resolve it. 

(53) Referring to Figure 7, the model consolidation system 700 includes model 

702, which represents a set of N models that may be created and maintained 

separately, where N is any integer. Model A 704 is, for example, a configuration 

model that describes how a particular product may be built and sold for the USA 

market. Model B 706 is a configuration model that, for example, describes how the 

same product may be built and sold for the Canadian market. Model N 708 is, for 

example, a configuration model that describes how the same product may be built and 
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sold for the Mexican market. Models 704, 706, and 708 may be combined into a 

single model 712 by the model consolidation (also referred to as "stitching") 

processes 710. The combined model 712 contains stitched rules that represent all the 

information present in the original three models without unspecified buildable 

configurations. 

(54) Figures 8 and 9 depicts the model representations used for Figures 6 and 7 and 

the resulting consolidation of the model representations using an embodiment of 

model consolidation system 700. For clarity, Figures 8 and 9 ignore the effects of the 

optionalities (’ S’, ’O’, ...) of the rules. 

(55) There is a conflict between the two models on ENG: MKT1 .ENG2 is released 

in Model 602 but not Model 612. Referring to block 832, because the ENG family is 

above Model 612’s defining constraint family (SER) in the DAG, we may not adjust 

the ENG family by intersecting its space with Model 612’s defining constraint 

(SER2). Instead, extend the ENG family in Model 612 to be compatible with the 

release of the ENG family in Model 602. Referring to block 834, the extension is 

compensated for by restricting the SER family so that it is no longer released in the 

space we extended the ENG family (MKT1.ENG2.*). Referring to block 836, the 

result is that the restriction on the SER family interacts with the extension of the ENG 

family in such a way that the consolidated model 822 does not include unspecified 

buildable configurations and, thus, faithfully represents the buildable configurations 

of models 602 and 612. 

(56) The desired result of obtaining a complete model is obtained by computing the 

following set: 

¯ (Complete Model Space for Model 602 intersect Model 602 defining 
constraints (SER1)) union 

¯ (Complete Model Space for Model 612 intersect Model 612 defining 
constraints (SER2)) 

(57) In this example the complete model spaces for both models do not extend 

outside their defining constraints, so this simplifies to the following expression: 
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¯ Complete Model Space for Model 602 union Complete Model Space for 
Model 612 

(58) Figure 9A depicts the accurate results of combining configuration models 602 

and 612 using model consolidation system 700. Blocks 924, 926, and 928 

respectively represent the union of the MKT families, ENG families, and SER 

families from configuration models 602 and 612. Consolidated model 930 represents 

the accurate consolidation of models 602 and 612 having only specified configuration 

buildables. An embodiment of the consolidation process used to generated 

consolidated model 930 is described in more detail below. 

(59) Figure 9B depicts a graphical representation of the combination of models 602 

and 612 into consolidated model 930. 

(60) Inputs 

(61) The input to the model consolidation process 710 is a set of configuration 

models 702 to be combined into one consolidated model 712 along with a set of 

defining constraints for each of models 702. The inputted set of configuration models 

contains compatible relationships such that the union of the models forms a DAG. 

(62) Outputs 

(63) In at least one embodiment, model consolidation process 710 produces one of 

two primary outputs in the form of consolidated model 712. One of these outputs is 

generated for each invocation of the model consolidation process 710. 

(64) The first possible output is a set of rules, represented by the consolidated 

model 712, that allows exactly those combinations of features that were allowed by 

one of the inputted configuration models 702. 

(65) The second output is a set of errors that generally cannot be fixed 

automatically and require human intervention. These errors can be used to direct a 

human to the set(s) of rules in the input models 702 that are conflicting with each 

other. 

(66) Data Structures 
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(67) At least one embodiment of the model consolidation process 710 uses two key 

data structures. 

1. A directed acyclic graph (DAG). Used to represent the hierarchical 
relationship between the families in a configuration model or set of rules. 

2. A rule. 

(68) Process 

(69) Figure 10 depicts a flowchart of model consolidation process 1000, which 

represents one embodiment of model consolidation process. 

(70) Step 1 (1001): Load and group the rules for each configuration model 

(71) The rules from each of configuration models 702 are loaded into model 

configuration process 710 and grouped by the associated configuration models 702 

from which they originated. This provides the ability to enumerate all rules for a 

particular configuration model as well as the ability to determine which configuration 

model a specific rule belongs to (i.e. "is associated with"). 

(72) Step 2 (1002): Construct a DAG from all of the rules across models 

(73) A family DAG is then constructed from all of the rules of configuration 

models 702. This provides the ability to determine the relationships among families 

in configuration models 702. In particular this allows the ancestors of a family to be 

determined to prevent cyclic relationships in the DAG of consolidated model 712. 

(74) Step 3 (1003): Determine which families cannot be trivially combined 

together 

(75) Non-trivial families are the families that cannot be trivially combined are the 

families of the defining constraints as well as their ancestors. Trivial families can be 

combined using a stitching process such as the conventional stitching process 510. 

The DAG created in Step 2 is utilized to determine the ancestors of each of the 

defining families. Each set of ancestor families is then combined together along with 
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the set of defining families. This results in the set of families that cannot be trivially 

combined. 

(76) Step 4 (1004): Create marker rules for the non-trivial families and add them 

to the mapping of rules 

(77) Marker rules are created to define which portions of the overall configuration 

space for which a configuration model does not provide a buildable configuration (i.e. 

the "uncovered space"). These marker rules should look like any other rule in a 

configuration model with the exception of their optionality. 

(78) The uncovered space for a particular family in a configuration model can be 

calculated using a temporary rule. A temporary rule is created with a RHS 

representing ALL. Both the RHS and LHS of each rule in the family are then 

subtracted from this temporary rule. This subtraction could result in multiple rules. If 

this happens, then all remaining rules are subtracted from all temporary rules. Once 

this subtraction is complete the remaining set of rules describes the uncovered space 

for the particular family. Each of these remaining rules is processed, and any features 

on the RHS from the family being processed are moved to the LHS. This modified 

rule is now a marker rule and is added to the grouping of rules created during Step 1. 

(79) Step 5 (1005): For each family, qualify its rules with the defining constraints 

from the model that it comes from 

(80) A preliminary pass is made of the rules to attempt to constrain the statements 

they make to fall within the space of the defining features of the configuration model 

they come from. This is done by creating a temporary rule with a RHS that is 

equivalent to the defining constraint features of the model being processed. All rules 

from that model are then intersected with this temporary rule and if the result is non- 

empty the intersection is kept. This intersection adds to the RHS of the rules the 

defining constraints of the model to which the rule belongs. 

(81) Step 6 (1006): Remove the added defining constraint features from the RHS 

of rules where they cause cycles in the DAG. 

-18- 

Page 20 of 326
FORD 1007



Attorney Docket No.: T00113 

(82) When the defining constraint features of each configuration model were added 

to the rules in Step 5, it is possible that cyclic relationships among the families of the 

rules were introduced. In order to remedy this, any defining constraint features on the 

RHS of a rule that introduces a cycle are removed. 

(83) For each rule the features of the RHS that belong to defining families are 

investigated. The ancestors of each RHS feature is computed, and if the family of the 

LHS feature of the rule is in the ancestor list, then that RHS feature is causing a 

cyclical relationship in the DAG and is removed from the RHS of the rule. 

Otherwise, the DAG is updated to include the relationship just encountered. Once 

this process is completed it is guaranteed that there are no cyclical relationships 

among the rules. 

(84) Step 7 (1007): Optionally, build a DAG from the qualified rules to ensure that 

no cycles are present. 

(85) Now that the rules have been updated with the defining constraint features, 

and there are no cyclical relationships in them, an updated DAG is created. This 

DAG is created in the same manner as the one created in Step 2. 

(86) Step 8 (1008): Split the rules into those with a LHS feature from a trivial 

family and those with a LHS feature from a non-trivial family 

(87) The rules that have a LHS feature that belong to a trivial family are finished 

processing, however the rules with a LHS feature that belongs to a non-trivial family 

still should have more processing. Because of this, the rules are split into two groups, 

those with a LHS feature from a non-trivial family and those with a LHS feature from 

a trivial family. 

(88) Step 9 (1009): Perform the non-trivial combination algorithm 

(89) This step and its associated sub-steps are only run on the rules with LHS 

features from a non-trivial family. This step updates the rules in such a way that any 

erroneous allowed feature combinations created by the combination process 1000 are 

removed. Figure 11 shows a flowchart of process 1100, which depicts a flowchart for 

removing unspecified buildable configurations from a consolidated model.. 
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(90) Step 9.1 (1101): Group all of the rules together by LHS feature 

(91) All of the non-trivial rules are combined together and grouped together 

by LHS feature. This is done in a similar manner as the grouping performed 

in Step 1. 

(92) Step 9.2 (1102): Determine all possible sets of rules with overlapping 

RHS features 

(93) The rules for each LHS feature are grouped together in all possible 

overlapping combinations. In one embodiment, this is done by creating a set 

containing all of the rules for a LHS feature and computing the power set of 

this set. Each element of the power set is investigated to see if all of the rules 

the element contains overlap each other, if they do and there are rules from at 

least two source models, then this set of rules is kept, otherwise it is discarded. 

Additionally any sets that are a subset of a non-discarded set are also removed. 

Those of ordinary skill in the art will recognize that many other ways exist to 

locate overlapping rule sets, such as indexing the rules in a data structure and 

searching for the overlapping rule sets. 

(94) Step 9.3 (1103): Check for optionality overlap 

(95) The non-marker rules in each non-discarded set of rules from Step 9.2 

are then investigated to see if any of them have different optionalities. If there 

are rules in the same set with different optionalities that are non-marker rules, 

then incompatible optionality overlap has been detected. An error message is 

logged (1107) describing which rules have different optionalities, the space 

that they overlap, and which configuration models the rules came from. 

(96) Step 9.4 (1104): Check for unspecified buildables 

(97) Each non-discarded set of rules from Step 9.2 is investigated to see if it 

contains both marker rules and non-marker rules. If it does, then an 

unspecified buildable has been detected in this set of rules. If this situation 

happens, the unspecified buildable can be automatically removed in Step 9.5. 
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(98) Step 9.5 (1105): Resolve unspecified buildables. 

(99) In order to repair the unspecified buildable configuration in a set of 

rules, a restriction rule preventing the erroneous, unspecified buildable 

configuration must be written. 

(100) The marker rules created in Step 4 are used to determine which 

restriction rules should be written. A restriction rule will be written for each 

marker rule in the set. The LHS feature of the restriction rule is the 

distinguishing constraint of the model from which the marker rule comes. The 

distinguishing constraint is the model defining constraint feature(s) of a model 

such that the distinguishing constraint and all of the DAG’s ancestors in the 

MDC are sufficient to distinguish the MDC space of the model from the MDC 

spaces of the other models. The RHS features of the restriction rule are the set 

of features that describe where the overlap among this set of rules occurs. In 

other words it is the intersection of the rules in the set. The resulting 

restriction rule is then intersected with the same temporary rule from Step 5 

for the model that the marker rule came from. If the result is non-empty then 

it is kept. 

(101) This process allows a rule from one model to extend into another at a 

non-trivial family, but repairs the extension at a family below the non-trivial 

family. This process is illustrated in elements 616, 826 and 828. 

(102) Step 9.6 (1106): Optionally apply restriction rules 

(103) If the output of the model consolidation process 710 is desired to not 

contain any generated restriction rules, then the restriction rules generated in 

Step 9.5 can be applied to the non-restriction rules in the set they were 

generated from. The restrictions can be applied by subtracting them from all 

other rules that have the same LHS features. 

(104) Step 10 (1010): Combine rules together removing marker rules 

(105) All of the rules whose LHS feature is from a trivial family are combined 

together with the rules whose LHS features are from non-trivial families. 
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Additionally all restriction rules that were generated in Step 9.5 are also added if Step 

9.6 was not executed to apply them to the non-restriction rules. Finally, all marker 

rules are removed. 

(106) Example 

(107) The following is an example of the model combination algorithm performed 

on two configuration models. This example serves to illustrate a case where the two 

models cannot be combined together using the conventional stitching process and 

instead the more advanced combination process 1000 is used instead. 

(108) Inputs: 

Family/Feature definitions: 

MKT = {MKT1, MKT2} 

ENG = {ENG1, ENG2} 

SER = {SER1, SER2} 

Configuration model #1: defining constraints = {SER1 } 

MKT10 ALL 

MKT2 O ALL 

ENG1 S MKT1 

ENG2 S MKT2 

ENG20 MKT1 

SER1 S ENGI+ENG2 

Configuration model #2: defining constraints = {SER2} 

MKT10 ALL 
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MKT20 ALL 

ENG1 S MKT1 

ENG2 S MKT2 

SER2 S ENGI+ENG2 

(109) Step 1 (1001): Load and group the rules for each configuration model 

Model #1 : 

MKT10 ALL, 

MKT2 O ALL, 

ENG1 S MKT1, 

ENG2 S MKT2, 

ENG2 O MKT1, 

SER1 S ENGI+ENG2 

Model #2: 

MKT10 ALL, 

MKT2 O ALL, 

ENG1 S MKT1, 

ENG2 S MKT2, 

SER2 S ENGI+ENG2 

(110) Step 2 (1002): Construct a DAG from all of the rules across models 
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(111) The DAG constructed is presented as an adjacency list. The interpretation is 

that it is a mapping of a family to its parent families. 

(112) The following nomenclature represents a DAG as depicted in Figure 3: 

MKT -> [] 

ENG -> [MKT] 

SER -> [ENG] 

(113) Step 3 (1003): Determine which families cannot be trivially combined 

together 

(114) In this example there is only one constraint family, SER. Thus it and its 

ancestors are the set of families that cannot be trivially combined together. This 

results in {MKT, ENG, SER} as the set of non-trivial families. 

(115) Step 4 (1004): Create marker rules for the non-trivial families and add them 

to the mapping of rules 

(116) A temporary rule is constructed for each non-trivial family with ALL as the 

qualifiers. All other rules in the family are then subtracted from the temporary rules 

with an optionality of"x" resulting in the rules shown below : 

Model #1: 

MKT: [] 

ENG: ALL x ENG1.MKT2 

SER: ALL x SER2.(ENGI+ENG2) 

Model #2: 

MKT: [] 

ENG: ALL x ENG1 .MKT2, ALL x ENG2.MKT1 
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SER: ALL x SERI.(ENGI+ENG2) 

(117) In this example, the optionality N has been chosen for the marker rules. The 

appropriate RHS feature is moved to the LHS in the temporary rules and the 

optionality is changed to N. After this, the generated marker rules are as follows: 

Model # 1" 

ENG1 N MKT2 

SER2 N ENGI+ENG2 

Model #2: 

ENG1 N MKT2 

ENG2 N MKT1 

SER1 N ENGI+ENG2 

(118) These marker rules are then added to the grouping of rules from Step 1 to 

yield the following grouping: 

Model #1: 

MKT10 ALL, 

MKT20 ALL, 

ENG 1 S MKT1, 
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ENG1 N MKT2, 

ENG2 S MKT2, 

ENG20 MKT1, 

SER1 S ENGI+ENG2, 

SER2 N ENGI+ENG2 

Model #2: 

MKT10 ALL, 

MKT20 ALL, 

ENG1 S MKT1, 

ENG1 N MKT2, 

ENG2 N MKT1, 

ENG2 S MKT2, 

SER1 N ENGI+ENG2, 

SER2 S ENGI+ENG2 

(119) Step 5 (1005): For each family, qualify its rules with the defining constraints 

from the model that it comes from 

(120) In this example, since SER1 is the defining constraint of Model #1, a 

temporary rule with SER1 on the RHS will be created and all of the rules from Model 

#1 are intersected with it. Similarly, Model #2 will have a temporary rule with SER2 
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on the RHS and all of its rules will be intersected with it. After the rule intersections, 

the qualified rules will look like: 

Model #1: 

MKT10 SER1, 

MKT20 SER1, 

ENG1 S MKT1.SER1, 

ENG1 N MKT2.SER1, 

ENG2 S MKT2.SER1, 

ENG2 O MKT1.SER1, 

SER1 S (ENGI+ENG2).SER1 

Model #2: 

MKT1 0 SER2, 

MKT2 0 SER2, 

ENG1 S MKT1.SER2, 

ENG1 N MKT2.SER2, 

ENG2 N MKT1.SER2, 

ENG2 S MKT2.SER2, 

SER2 S (ENGI+ENG2).SER2 
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(121) Step 6 (1006): Remove the added defining constraint features from the RHS 

of rules where they cause cycles in the DAG 

(122) Since the SER family is a leaf in the DAG generated during Step 2, it cannot 

appear on the RHS of any rule without causing there to be a cyclic relationship. Thus 

all of the additional qualification done in Step 5 will be undone. The rule grouping 

will be reverted to look like: 

Model #1: 

MKT10 ALL, 

MKT2 O ALL, 

ENG1 S MKT1, 

ENG1 N MKT2, 

ENG2 S MKT2, 

ENG2 O MKT1, 

SER1 S ENGI+ENG2 

Model #2: 

MKT1 0 ALL, 

MKT20 ALL, 

ENG1 S MKT1, 

ENG1 N MKT2, 

ENG2 N MKT1, 

ENG2 S MKT2 
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SER2 S ENGI+ENG2 

(123) Step 7 (1007): Build a DAG from the qualified rules 

(124) Building a DAG from the qualified rules results in the same DAG constructed 

in Step 2. 

MKT-> [1 

ENG -> [MKT] 

SER-> [ENG] 

(125) Step 8 (1008): Split the rules into those with a LHS feature from a trivial 

family and those with a LHS feature from a non-trivial family 

(126) Since all of the families in this example are non-trivial families, splitting the 

rules into two groups yields only one set of rules, the set of rules with a LHS feature 

from a non-trivial family. All rules must go through the non-trivial combination 

algorithm. 

(127) Step 9.1 (1101): Group all of the rules together by LHS feature 

(128) The result of grouping all of the rules by the LHS feature is shown below. In 

order to keep track of which model a rule originated in, (1) or a (2) is appended to the 

end of the rule. 

MKT1-> [MKT10 ALL (1), MKT10 ALL (2)] 

MKT2-> [MKT20 ALL (1), MKT20 ALL (2)] 

ENG1 -> [ENG1 S MKT1 (1), ENG1 N MKT2 (1), 

ENG1 S MKT1 (2), ENG1 N MKT2 (2)] 
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ENG2-> [ENG20 MKT1 (1), ENG2 S MKT2 (1), 

ENG2 N MKT1 (2), ENG2 S MKT2 (2)] 

SER1 -> [SER1 S ENGI+ENG2 (1)] 

SER2 -> [SER2 S ENGI+ENG2 (2)] 

(129) Step 9.2 (1102): Determine all possible sets of rules with overlapping RHS 

features 

(130) Calculating all possible sets of rules with overlapping RHS features results in 

the following sets for each LHS feature: 

[{MKT10 ALL (1), MKT10 ALL (2)}, 

{MKT20 ALL (1), MKT20 ALL (2)}, 

{ENG1 S MKT1 (1), ENG1 S MKT1 (2)}, 

{ENG1 N MKT2 (1), ENG1 N MKT2 (2)}, 

{ENG20 MKT1 (1), ENG2 N MKT1 (2)}, 

{ENG2 S MKT2 (1), ENG2 S MKT2 (2)}] 

(131) Step 9.3 (1103): Check for optionality overlap 

(132) Each group of rules is checked for sets of non-marker rules that have different 

optionalities. In this example there are no rules with optionality overlap. 
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(133) Step 9.4 (1104): Check for unspecified buildables 

(134) In this example, there is one set of rules with unspecified buildables. It is as 

follows: 

{ENG20 MKT1 (1), ENG2 N MKT1 (2)} 

(135) This set has an unspecified buildable because it contains both marker and non- 

marker rules. This unspecified buildable is illustrated in Element 832. It is the result 

of adding Elements 606 to 616. 

(136) Step 9.5 (1105): Resolve unspecified buildables 

(137) This set of rules with an unspecified buildable will generate one restriction 

rule. The restriction rule generated is: 

SER2 R ENG2.MKT1 

(138) Next the restriction rule is intersected with a temporary rule with SER2 on the 

RHS since the marker rule that caused the restriction to be generated came from 

Model #2 and SER2 is Model #2’s distinguishing constraint. The results of the 

intersection leaves the restriction rule unchanged. 

(139) This generated restriction rule repairs the unspecified buildable in Element 

832 by preventing it from happening in the SER family. The restriction written 

adjusts the SER space from Element 618 to Element 828. 
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(140) Step 9.6 (1106): Optionally apply restriction rules 

The restriction generated can be applied to the rules by subtracting it from all rules 

that have the same LHS feature. In this example the only rule with the same LHS 

feature is: 

SER2 S ENGI+ENG2 

(141) After performing the subtraction, the resulting rules with a LHS of SER2 are: 

SER2 S ENG1 

SER2 S ENG2.MKT2 

(142) These SER2 rules cover the space illustrated in Figure 828. 

(143) Step 10 (1010): Combine rules together removing duplicate and marker rules 

(144) Finally the set of rules that were processed through the non-trivial 

combination algorithm can be combined with those that were processed through the 

trivial combination algorithm. In this example there were no trivial families so all 

rules were processed through the non-trivial algorithm. The resulting set of rules is: 

MKT10 ALL 

MKT10 ALL 

MKT20 ALL 

MKT20 ALL 

ENG1 S MKT1 

ENG1 S MKT1 

ENG20 MKT1 

ENG2 S MKT2 

ENG2 S MKT2 

SER1 S ENGI+ENG2 
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SER2 S ENG1 

SER2 S ENG2.MKT2 

(145) These rules correspond exactly to Figures 924, 926, and 928. 

(146) Figure 12 is a block diagram illustrating a network environment in which a 

model consolidation system 700 may be practiced. Network 1202 (e.g. a private wide 

area network (WAN) or the Internet) includes a number of networked server computer 

systems 1204(1)-(N) that are accessible by client computer systems 1206(1)-(N), 

where N is the number of server computer systems connected to the network. 

Communication between client computer systems 1206(1)-(N) and server computer 

systems 1204(1)-(N) typically occurs over a network, such as a public switched 

telephone network over asynchronous digital subscriber line (ADSL) telephone lines 

or high-bandwidth trunks, for example communications channels providing T1 or 

OC3 service. Client computer systems 1206(1)-(N) typically access server computer 

systems 1204(1)-(N) through a service provider, such as an internet service provider 

("ISP") by executing application specific software, commonly referred to as a 

browser, on one of client computer systems 1206(1)-(N). 

(147) Client computer systems 1206(1)-(N) and/or server computer systems 

1204(1)-(N) may be, for example, computer systems of any appropriate design, 

including a mainframe, a mini-computer, a personal computer system including 

notebook computers, a wireless, mobile computing device (including personal digital 

assistants). These computer systems are typically information handling systems, 

which are designed to provide computing power to one or more users, either locally or 

remotely. Such a computer system may also include one or a plurality of input/output 

("I/O") devices coupled to the system processor to perform specialized functions. 

Mass storage devices such as hard disks, compact disk ("CD") drives, digital versatile 

disk ("DVD") drives, and magneto-optical drives may also be provided, either as an 

integrated or peripheral device. One such example computer system is shown in 

detail in Fig. 13. 
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(148) Embodiments of the model consolidation system 700 can be implemented on a 

computer system such as a general-purpose computer 1300 illustrated in Figure 13. 

Input user device(s) 1310, such as a keyboard and/or mouse, are coupled to a bi- 

directional system bus 1318. The input user device(s) 1310 are for introducing user 

input to the computer system and communicating that user input to processor 1313. 

The computer system of Figure 13 generally also includes a video memory 1314, 

main memory 1315 and mass storage 1309, all coupled to bi-directional system bus 

1318 along with input user device(s) 1310 and processor 1313. The mass storage 

1309 may include both fixed and removable media, such as other available mass 

storage technology. Bus 1318 may contain, for example, 32 address lines for 

addressing video memory 1314 or main memory 1315. The system bus 1318 also 

includes, for example, an n-bit data bus for transferring DATA between and among 

the components, such as CPU 1309, main memory 1315, video memory 1314 and 

mass storage 1309, where "n" is, for example, 32 or 64. Alternatively, multiplex 

data/address lines may be used instead of separate data and address lines. 

(149) I/O device(s) 1319 may provide connections to peripheral devices, such as a 

printer, and may also provide a direct connection to a remote server computer systems 

via a telephone link or to the Internet via an ISP. I/O device(s) 1319 may also include 

a network interface device to provide a direct connection to a remote server computer 

systems via a direct network link to the Internet via a POP (point of presence). Such 

connection may be made using, for example, wireless techniques, including digital 

cellular telephone connection, Cellular Digital Packet Data (CDPD) connection, 

digital satellite data connection or the like. Examples of I/O devices include modems, 

sound and video devices, and specialized communication devices such as the 

aforementioned network interface. 

(150) Computer programs and data are generally stored as instructions and data in 

mass storage 1309 until loaded into main memory 1315 for execution. Computer 

programs may also be in the form of electronic signals modulated in accordance with 

the computer program and data communication technology when transferred via a 

network. The method and functions relating to model consolidation system 700 may 

be implemented in a computer program alone or in conjunction with model 

consolidation system 700. 
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(15 I) The processor 1313, in one embodiment, is a microprocessor manufactured by 

Motorola Inc. of Illinois, Intel Corporation of California, or Advanced Micro Devices 

of California. However, any other suitable single or multiple microprocessors or 

microcomputers may be utilized. Main memory 1315 is comprised of dynamic 

random access memory (DRAM). Video memory 1314 is a dual-ported video 

random access memory. One port of the video memory 1314 is coupled to video 

amplifier 1316. The video amplifier 1316 is used to drive the display 1317. Video 

amplifier 1316 is well known in the art and may be implemented by any suitable 

means. This circuitry converts pixel DATA stored in video memory 1314 to a raster 

signal suitable for use by display 1317. Display 1317 is a type of monitor suitable for 

displaying graphic images. 

(152) The computer system described above is for purposes of example only. The 

model consolidation system 700 may be implemented in any type of computer system 

or programming or processing environment. It is contemplated that the model 

consolidation system 700 might be run on a stand-alone computer system, such as the 

one described above. The model consolidation system 700 might also be run from a 

server computer systems system that can be accessed by a plurality of client computer 

systems interconnected over an intranet network. Finally, the model consolidation 

system 700 may be run from a server computer system that is accessible to clients 

over the Internet. 

(153) Many embodiments of the present invention have application to a wide range 

of industries including the following: computer hardware and software manufacturing 

and sales, professional services, financial services, automotive sales and 

manufacturing, telecommunications sales and manufacturing, medical and 

pharmaceutical sales and manufacturing, and construction industries. 

(154) Although the present invention has been described in detail, it should be 

understood that various changes, substitutions and alterations can be made hereto 

without departing from the spirit and scope of the invention as defined by the 

appended claims. 
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Attorney Docket No.: TOO I 13 

WHAT IS CLAIMED IS: 

1 1. A method of consolidating multiple models, wherein each model 

2 comprises only rules that define a non-cyclic chain of dependencies among families 

3 and features of families and include at least one rule having a constraint that 

4 references a non-ancestral family to the constraint, the method comprising: 

5 combining the models into a single, consolidated model that maintains the 

6 non-cyclic chain of dependencies among families and features of 

7 families. 

1 

2 

3 

4 

2. The method of claim 1 further comprising: 

detecting any inconsistencies between rules included in the consolidated 

model; and 

attempting to resolve any detected inconsistencies. 

1 3. A system for consolidating multiple models, wherein each model 

2 comprises only rules that define a non-cyclic chain of dependencies among families 

3 and features of families and include at least one rule having a constraint that 

4 references a non-ancestral family to the constraint, the system comprising: 

5 a model consolidation module to combine the models into a single, 

6 consolidated model that maintains the non-cyclic chain of 

7 dependencies among families and features of families. 

1 4. A computer program product having instructions encoded therein to 

2 consolidate multiple models, wherein each model comprises only rules that define a 

3 non-cyclic chain of dependencies among families and features of families and include 

4 at least one rule having a constraint that references a non-ancestral family to the 

5 constraint, the instructions comprising code to: 

6 combine the models into a single, consolidated model that maintains the non- 

7 cyclic chain of dependencies among families and features of families. 
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Attorney Docket No.: T00113 

CONSOLIDATION OF PRODUCT DATA MODELS 

Brandon M. Beck 

Shawn A. P. Smith 

ABSTRACT OF THE DISCLOSURE 

A model consolidation process combines multiple configuration models into a 

single unified configuration model that contains the union of the allowable 

combinations (i.e. combinations that are buildable) from each of the original models. 

An aspect of at least one embodiment of the model consolidation process is that it 

allows models to be combined in such a way that any incompatibilities or 

contradictions between models are detected and automatically resolved where 

possible. If an incompatibility is detected that cannot be automatically resolved, then 

the configuration models should not be combined. Instead if this incompatibility case 

occurs, at least one embodiment of the model consolidation process produces a 

description of the problem encountered and report the problem along with the 

necessary information required for a human to resolve it. 

-37- 

Page 39 of 326
FORD 1007



8 

102 
J 

J 

104 
J 

J Stitched Rules 

106 

J 

-t- / 

Space defined by the 
of models 102 and 104 

Space defined by the 
MDC of Model 102 

108 

Space defined by the 
MDC of Model 102 

!10 

Unspecified Buildable 
Configurations 

112 
MKT2 space 

116 

MKT1 space 
114 

Figure I (prior art) 

Page 40 of 326
FORD 1007



Directed Acyclic Graph (DAG) 200 

/ 
Family A 

Family B 

Family C 

Figure 2 

Page 41 of 326
FORD 1007



o 

DAG for models 602 and 612 DAG for model 622 

Market Market 

ENG 

SER SER 

ENG 

/ 

/ 
/ 

/ 

Figure 3 (prior art) Figure 4 (prior art) 

Page 42 of 326
FORD 1007



¯ 

500 

/ 
F 504 

USA Model 

Canada Model 

Mexico Model 

F 508 

v 

Set of models that 

may be created and 

maintained 

independently. 

50._~2 

Conventional Model 
Stitching Process 

~-- 51o 

F 506 

Combined 
USA+Canada+Mexico 

Model 

~-- 
Contains all of the 

information present 

in the USA, Canada, 
Mexico models 
and, potentially, 

unspecified 

buildable 

configurations. 

512 

Figure 5 (Prior Art) 

Page 43 of 326
FORD 1007



602 "~ 

Configuration Model 602: defining constraints = {SER1} 

MKT Family 

MKT1 

MKT2 

intersect 

ENG Family 

MKT1 .ENG1 

MKT1 .ENG2 

MKT2.ENG1 

MKT2.ENG2 

-~- 
604 union 

622 -- 

......... ......... 0oo 
Configuration Model 612: defining constraints = {SER2} 

612 

intersect 

SER Family 

MKT1.ENG1 
.SER1 ~ 

MKT1.ENG1 .SER2 

MKTI.ENG2.SER1 

MKTI.ENG2.SER2 

MKT2.ENG1.SER1 

MKT2,ENG1 ,SER2 

MKT2.ENG2.SER1 

MKT2.ENG2.SER2 

union 

MKT Family 

MKT1 

l intersect iintersect 

MKT2 

Actual Result of Combining Configuration Models 602 and 612 

~0~4 

ENG Family 

MKT1 .ENG1 

MKT1 .ENG2 

MKT2.ENG1 

MKT2ENG2 

SER Family 

MKTI.ENGI.SER1 

MKT1.ENGI.SER2 

MKTI.ENG2.SER1 

MKTI.ENG2.SER2 

MKT2.ENG1 .SER1 

MKT2.ENGI.SER2 

MKT2.ENG2.SER1 

MKT2.ENG2.SER2 

MKT Family 

MKT1 

i mtersect 

i 
i 
i 

MKT2            i 
i 
i 
i 

........................ ~-    624 

ENG Family SER Family 

MKT1.ENG1.SER1 
MKT1 .ENG1 

MKT1.ENG1 .SER2 

MKT1.ENG2.SER1 
MKT1 ,ENG2 i 

~lntersect MKTI.ENG2.SER2 
i 

i MKT2.ENG1 .SER1 
MKT2.ENG1 

l               MKT2.ENG1 .SER2 

MKT2.ENG2 l MKT2.ENG2.SER1 

MKT2.ENG2.SER2 i .............................. \ ...................................... \ 

Complete Model Is the 

Intersection of MKT, ENG, 

SER Families 

MKT1.ENG1.SE R1 

MKT1.ENG1.SER2 

MKT1.ENG2.SE R1 

MKT1. ENG2.SE R2 

MKT2.ENG1.SERI 

MKT2.ENG1.SE R2 

MKT2. ENG2.SE R1 

MKT2. ENG2.SE R2 
...................................... 

608 

Complete Model Is the 

Intersection of MKT, ENG, 

SER Families 

MKT1.ENG1.SE R1 

MKT1.ENG1.SE R2 

MKT1. ENG2.SE R1 

MKT1. ENG2.SE R2 

MKT2. ENG 1.SE R1 

MKT2. ENG1 .SE R2 

MKT2. ENG2.SE R1 

MKT2. ENG2.SE R2 

618 

Combination of Model 602 

and Model 612 

MKT1.ENG1.SER1 

MKT1.ENG1.SER2 

MKT1.ENG2.SER1 

MKT1.ENG2.SER2 

MKT2.ENGI.SER1 

MKT2.ENGI.SER2 

MKT2. ENG2.SE R1 

MKT2. ENG2.SE R2 

628 

Figure 6 (Prior Art) 

i 

610 

620 

636 

630 

Page 44 of 326
FORD 1007



~- 704 

Model A 

700 

J 
~- 706 

Model B 

Model 
Consoldation 

Process 

/- 708 / 

Model N { 

Set of models that 

may be created and 

maintained 

independently. 

702 

L 

Consolidated 
A+B÷ ... + N 

Model 

Contains all of the 
information present in 
Models A through N. 

712 

Figure 7 

Page 45 of 326
FORD 1007



¯ T 

Adjusting Model 612 So It May Be Combined With Model 602 

N 
0 
QD 

"0 
0 

� 
0 

2 

e- 
o 
C) 

"o 
o 

� 

N 

MKT Family 

MKT1 

intersect 

Adjust model 612 by adding space to ENG family 

and removing space from SER. 

~ ~ ...................................... 
ENG Family SER Family 

E MKT1 .ENG1.SER1 
MKT1 .ENG1 i 

, MKT1 .ENG1.SER2 
832 

MKT1 .ENG2.SER1 
MKT1 .ENG2 

i intersect 
MKT1.ENG2.S ER2 

i 
MKT2.ENGI.SER1 

MKT2.ENG1 
i MKT2.ENG1.S ER2 

MKT2.ENG2 

~ 

826 MKT2.ENG2.SER2MKT2"ENG2"SER1 ~ 828 

i .............................. A ,. .................................... .4 

MKT Family 

MKT1 

MKT2 
604 

MKT1.ENG1 

MKT1 .ENG2 

MKT2.ENG1 

MKT2.ENG2 ~-- 606 

..................................... a 

SER Family 

MKT1 
.ENG1.SER1 ~ 

MKT1 .ENG1.SER2 

MKT1 .ENG2.SER1 

MKTI .ENG2.S ER2 

MKT2.ENG1.S ER1 

MKT2.ENGI.S ER2 

MKT2.ENG2.S ER1 

MKT2.ENG2.S ER2 

ENG Family 

~-- 608 

........... ~ .......... J 

compare 

MKT Family 

MKT1 

intersect 

MKT1.ENG1 

MKT1.ENG2 

MK’f2.ENG1 

MK’I’2.ENG2 ~-- 616 

compare 

!. 
ENG Family 

intersect 

SER Family 

MKT1 
.ENGI.SER1 ~ 

MK’fl .ENG1.SER2 

MKT1 .ENG2.SER1 

MKT1 .ENG2.S ER2 = 

MKT2.ENGI.SER1 

MKT2.ENGI.S ER2 

MK’r2.ENG2.SER1 
~ 618 

MKT2.ENG2.S ER2 
1 
I ...................................... 

Complete Model 

MKT1 .ENGI .SER1 

D 
MKT1 .ENG1 .SER2 

MKT1 .ENG2.SER1 

MKT1 .ENG2.SER2 

MKT2.ENG1 .SER1 

MKT2.ENG1 ,SER2 

MKT2.ENG2.SER1 

MKT2.ENG2.SER2 

No adjustment required 

for MKT family. 

834 

= 

Adjustments to families may not affec~ 

the complete model. 

Complete Model 

MKT1 .ENG1 .SER1 

MKT1 .ENG1 .SER2 

MKT1 .ENG2.SER1 

MKT1 .ENG2.SER2 

MKT2.ENG1 .SER1 

MKT2.ENG1 .SER2 

MKT2.ENG2.SER1 

MKT2.ENG2.SER2 

602 

612 

620 

822 

-- 836 

830 

Figure 8 

Page 46 of 326
FORD 1007



Result of Combining Configuration Models 602 and 612 Using Model Consolidation System 1200 

602 -- 

Configuration Model 602: defining constraints = {SER1} 

MKT Family 

MKT1 

822 

922 

MKT2 

........ ~-~ ........ \ oo, ~_ ooo ~- oo~ 

intersect 

ENG Family 

MKT1.ENG1 

MKTI.ENG2 

MKT2.ENG1 

MKT2.ENG2 

union 

intersect 

Configuration Model 612 (ADJUSTED): defining constraints = {SER2} 

MKT Family 

MKT1 

MKT2 

,_ ......... -~ .......... \~, ~_~o ~_~ 

intersect 

ENG Family 

MKT1.ENG1 

MKT1.ENG2 

MKT2.ENG1 

MKT2.ENG2 

i 

intersect 

MKT2 

MKT Family 

MKT1 

intersect 

ENG Family 

MKT1.ENG1 

MKT1.ENG2 

MKT2.ENG1 

MKT2. ENG2 

intersect 

¯ 

SER Family 

MKTI.ENG1.SER1 
~ 

MKT1.ENG1.SER2 

MKT1.ENG2.SER1 

MKT1.ENG2.SER2 

MKT2.ENG1.SER1 

MKT2.ENG1 .SER2 

MKT2.ENG2.SER1 

MKT2.ENG2.SER2 

SER Family 

MKT1.ENG1 .SER1 

MKT1.ENG1 .SER2 

MKT1.ENG2.SER1 

MKT1.ENG2.SER2 

MKT2.ENG1.SER1 

MKT2.ENG1 .SER2 

MKT2.ENG2.SERI 

MKT2.ENG2.SER2 

union 

SER Family 

MKT1.ENG1.SER1 
~ 

MKT1.ENG1 .SER2 

MKTI.ENG2.SER1 

MKT1.ENG2.SER2 

MKT2.ENG1 .SER1 

MKT2.ENG1 .SER2 

MKT2.ENG2.SER1 

MKT2.ENG2.SER2 

= 

Actual Result of Combining Configuration Models 602 and 612 (ADJUSTED) 

Complete Model Is the 

Intersection of MKT, ENG, 

SER Families 

MKT1.ENG1.SER1 
~ 

MKT1.ENG1.SER2 

MKT1.ENG2.SER1 

MKT1.ENG2.SER2 

MKT2.ENG1.SER1 

MKT2.ENG1 .SER2 

MKT2. ENG2.SERI 

MKT2.ENG2.SER2 

Complete Model is the 

Intersection of MKT, ENG, 

SER Families 

MKT1.ENGI.SER1 

MK"rl .ENG1 .SER2 

MKTI.ENG2.SER1 

MKT1.ENG2.SER2 

MKT2.ENGI.SER1 

MK’r2.ENGI.SER2 

MKT2.ENG2.SER1 

MKT2. ENG2.SER2 

Consolidation of Model 602 

and Model 612 

MKT1.ENGI.SER1 

MKT1.ENG1.SER2 

MKT1.ENG2.SER1 

MKT1. ENG2.SER2 

MKT2.ENG1.SER1 

MK’r2.ENG1.SER2 

MKT2.ENG2.SER1 

MKT2.ENG2.SER2 

\ 

b ..................................... 

610 

830 

930 

Figure 9A 

Page 47 of 326
FORD 1007



602 

J 
J 

612 

J Stitched Rules 

930 

J 
J 

+ 

Space defined by the 
of models 602 and 612 

Space defined by the 
MDC of Model 602 

/ Space defined by the __/ 
MDC of Model 612 

Figure 9B 

Page 48 of 326
FORD 1007



1000 

1001 

Start 

Load and group the rules for 
each configuration model 

Build a DAG from the 
qualified rules 

1003 

I 

1004 

Build a unified DAG from the 
rules of all input models 

Determine which families 
can’t be trivially combined 

together 

Create marker rules for the 
non-trivial families and add 
them to the indexed rules 

LHS is from 
a trivial family 

10o2 

1007 

family 

1008 

LHS is from a 
non-trivial family 

Perform the non-trivial 
combination algorithm 

1009 

lO . i/ rules with the defining 
constraints from the model it 

comes from 

1 o         ~ i 
0 

Remove added defining 
constraints from the RHS of 

rules where they cause 
cycles in the DAG 

Figure 10 

Combine rules together 
removing marker rules 

1010 

Page 49 of 326
FORD 1007



Start 

1101 -- 

1100 

1102 

Group all of the rules 
together by LHS feature 

Determine all possible sets 
of rules with overlapping 

RHS features 

1107 

1103 

Set contains 
)ptionality 

Output optionality overlap 
error message 

No 

1104 
No 

buildables? 

1105----I Yes 

Resolve false buildables 

1106~ 

Optionally apply restriction 
rules I 

Figure 11 

Page 50 of 326
FORD 1007



1206(2) 
1206(1) 

1206(4) 

1204(1 ) 

1206(5) 

1204(2) 

Network 
1202 

1204(3) 

1206(6) 

1206(3) 

1206(N) 1206(N-1) 

00o 

1206(9 

1204(N-1) 1204(4) 

1206(8) 1206(7) 

Figure 12 

Page 51 of 326
FORD 1007



¯ ¯ up o’ 

I 
II0 

VIDEO 
DRIVER 

1300 

DISPLAY 

Processor 
VIDEO 

MEMORY 
MAIN 

MEMORY 

USER INPUT 
DEVICE(S) 

~ 
1309 

Figure 13 

Page 52 of 326
FORD 1007



04’~I g-04 I6:iZ     From- ,slz,T4.oo       T-435 ,.oz/o3 F-S1, 
BEST AVAILABLE COPY - A. , oyDocketNo.: TO0113 

DECLARATION FOR PATENT APPLICATION 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below adjacent to my name, 
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fast and joint inventor (if plural names are listed below) of subject mam.~r (process, machine, 
manufacture, or composition of matter, or an improvement thereof) which is claimed and for which a 
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CONSOLIDATION OF PRODUCT DATA MODELS 
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[] was filed on as Application Serial No, 
[] and was amended on (if applicable). 
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37, Code of Fedexal Regulations, § 1.56. 
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application(s) or PCT international application(s) designating the United States of America listed 
below and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
prior appllcation(s) in the manner provided by the first paragraph of Title 35, United States Code, § 
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USPAT 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

Default 
Operator 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

Plurals 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

ON 

ON 

Time Stamp 

2006/06/23 10:10 

2006106/23 10:50 

2006106/23 11:01 

2006/06/23 11:02 

2006/06/23 11:02 

2006/06/23 11:27 

2006/06123 11:53 

2006/06/23 12:55 

2006/06/23 12:40 

2006106/23 12:44 

2006/06/23 12:47 

2006106/23 14:10 

2006/06/23 12:55 

2006/06/23 12:57 

2006/06/23 12:59 
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EAST Search History 

$18 66 (joinS5 intersectS4 union 
disjunction) with (DAG (Directed adj 
cyclic adj graph)) 

US-PGPUB; 
USPAT; 
USOCR 

S22 

S26 

S27 

$28 

$29 

S31 

S32 

S34 

$36 

S37 

S38 

$39 

S40 

S41 

$42 

$43 

S21 

S20 

1 

389 

81 

24 

1 

0 

0 

22054 

282 

ii0 

1 

0 

19 (inconsistan$6 error (non adj 
combina$4) incompatibl$4) with 
(DAG (Directed adj cyclic adj 
graph)) 

$18 and $19 

S19 and (fix$4 correctS4 remed$4 
solv$4) with (inconsistan$6 error 
(non adj combina$4) incompatibl$4) 

S18 and (fix$4 correctS4 remed$4 
solv$4) with (inconsistan$6 error 
(non adj combina$4) incompatibl$4) 

(US-20020165701-$).did. 

(consolidat$4 with modelS4) 

0oin$5 intersectS4 union 
disjunction) with (DAG (Directed adj 
acyclic adj graph)) 

(inconsistan$6 error (non adj 
combina$4) incompatibl$4) with 
(DAG (Directed adj acyclic adj 
graph)) 

S26 and (correctS4 fix$4 remed$4) 

S26 and (rule with incompatib$7) 

DAG and (rule with incompatib$7) 

DAG and (rule with inconsistant) 

DAG and (rule with (incompatib$6 
inconsistant)) 

(detectS4 identify$4) with (rule 
inquality inconsist$8 incompatib$8) 

S38 and (DAG (directed with acyclic 
with graph)) 

(detectS4 identify$4) with (rule) 
with (inquality inconsist$8 
incompatib$8) 

S40 and (DAG (directed with acyclic 
with graph)) 

S26 and (inconsist$8 incompatib$8) 

"6009406".pn. 

6/23/2006 3:44:21 PM Page 2 

S19 US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB 

US-PGPUB 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB 

US-PGPUB 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB 

US-PGPUB 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

ON 

ON 

ON 

ON 

ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

OFF 

OFF 

ON 

ON 

ON 

ON 

ON 

OFF 

OFF 

2006/06/23 13:14 

2006/06/23 13:14 

2006106123 13:01 

2006/06/23 13:07 

2006/06/23 13:07 

2006/06/23 13:32 

2006/06/23 13:13 

2006/06/23 14:25 

2006/06/23 13:14 

2006/06/23 13:23 

2006/06/23 13:23 

2006/06/23 13:24 

2006/06/23 13:25 

2006/06/23 13:26 

2006/06/23 13:29 

2006/06/23 13:30 

2006/06/23 13:30 

2006/06/23 13:30 

2006/06/23 13;34 

2006106123 13;34 
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EAST Search History 

S~ 

$45 44 

"6009406".pn. 

$46 

S49 

$50 

$48 12 

258 

59 

44 $47 

12 

(correctS4 with DAG) 

US-5515524-$.DID. OR 
US-5523942-$.DID. OR 
US-5825651-$.DID. OR 
US-5873081-$.DID. OR 
US-5996090-$.DID. OR 
US-6167383-$.DID. OR 
US-6192355-$.DID. OR 
US-6230200-$.DID. OR 
US-6247128-$.DID. OR 
US-6300948-$.DID. OR 
US-6343313:$.DID. OR 
US-6430531-$.DID. 

intersecting with rule with set 

graph with rule with intersectS4 

(DAG (Directed adj ao/clic adj 
graph)) and (combin$4 with (rule 

model)) 

(DAG (Directed adj acyclic adj 
graph)) and (combin$4 adj2 (rule 
model)) 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

US-PGPUB; 
USPAT; 
USOCR 

OR 

OR 

OR 

OR 

OR 

OR 

OR 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

ON 

2006/06/23 13:37 

2006/06/23 13:37 

2006/06/23 14:20 

2006/06/23 14:25 

2006106/23 14:21 

2006106/23 14:26 

2006/06/23 14:26 
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Inventor Name Search Result Page I of l 

PALM, INTRANET 
Day : Fnd~ 
Date: 6/23/2006 
Time; 15:46;27 

Inventor Name Search Result 

Your Search was: 

Last Name - BECK 
Fire Name - BRANDON 

I^pp"--,io.’llPa,e.,’lls’a,u,llO.,� Fi’~llti,’e II’.vc.,or Name 

II,oooNa’ 3o 11o~,,9o~-IIc~,i~o°o,p~o=~oo~=,s ~c~.o~,~ooN~. 

Not 

Not                     ~tecrable shcath 

Not ii ,,9 io,,,,o~ ,’~°o~,o,,oa~ 

Inventor Search Completed: No Records to Display, 

Last Name                          First Name 

Search Another: I .... tar IBECK 
]]BRANDON 

To go back o~ Back button on you~ bvowle f too~ar. 

Back to PALMI ~ OASIS I Home page 

http:llexpowcbl :8OO2/cgi.bin/expo/lnvlnfolinvquery.pl?FAM_NAM=BECK&GIV_NAM.. 6/23/2006 
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Inventor Name Search Result Page 1 of 3 Inventor Name Search Result Page 2 of 3 

_~... Day : Friday 

.... PALM: iNTRANET D=:~ 
r. Time: 15:46:S7 

Inventor Name Search Result 

I^pp,.t=o.~l[ p=t.t, IIs-tu,ll Date Filed llTi*le Ill.’e"’o" N,me 

1 
61a57o7 150 I , ~ot 30 

II Issuod ,, ,= ~o 
IL Issued 

60073442 Not    139 

Issued 

li No, il i. Issued 

~ il No, II 15, Issued 

60525056 Not I.~9 

Iseucd 

II No, li ’" Issued 

~ li Not li ~’ Issued 

Issued 

Issued 

~ II N= !l 4, Issucd 

II Not il ,o Issued 

li Not II " Iss~d 

Not    159 

Issued 

Issued 

Not 159 

Issued 

1111311998 IC TEST SOFTWARE SYSTEM FORMAPPING 

LOGICAL FUNCTIONAL TEST DATA OF 

LOGIC INTEGRATED CIRCUITS TO PHYSICAL 

REPRESENTATION 

11/26/2004 Two-component, mctifying-junotion memory 

e ement 

il ii 

02/02./1998 SYSTEM AND METHOD FOR PROVIDING 

VOICE MESSAGING SERVICE UTILIZING A 

NETWORK CONNECTION 

IiOl/28/2oo31Add4-dmin 
,oso.o~3pa,. = 1~ fiu~ ~,o 
II tl 

11/25/2003 Simplified, low ~’it~in8 voltage organic-on- 

ino~ani¢ diode memow clement utilizing a 

conductive po ~’ncr fasc on a doped Si substrata 

09/1~/2000 GAMINO MACHINE WITH INTERLINKED 

ARRANGEMENTS OF PUZZLE ELEMENTS 

10t0S/2002 Conf~urotion rcprc~otation and modeling using 

�on fiaurotlon spaces 

03111/2004 Method and system for 8co�rating comparison of 

demand and supply data with hi8h resolution 

capab ities 

p,l~/2~ilc~o.~oo n,p~an, d= modols 
i| ii 

03/31/2003 Confi8uradon model consistency chankin8 using 

flcx b � ru e space sub~ts 

,03~/2~pssioo.==d p~=~i~ mo.od and ~Om 
ii i| 

II II 

07/12/2002 METHOD AND APPARATUS FOR ANALYZING 

MANUFACTUR NG DATA 

07/16/2001 Automatod method for usin8 unsupervised neural 

networks for diseovcfin8 and ranking data 

COn’� ations n an unJ~ow data ~t 

07/30/2001 Method for aotomafin8 data mining in an applicatlon 

serv ~ pray dcr (ASP} mode 

07/30/2001 Syl~em and method for cfficieot management. 

referencc, and cxtra~on of larBc quantities of un- 

structured re ational data 

~MITH, SHAWN 

~MITH, SHAWN 

5MITH, SIIAWN 

SMITH, SHAWN 

SMITH, SHAWN 

SMITH, SHAWN 

SMITH, SHAWN 

SMITH, SHAWN 

SMITH, SHAWNA. 

SMITH, SHAWNA. P. 

SMITH, SHAWNA, P. 

SMITH, SHAWNA. P. 

SMITH, SHAWNA.P. 

SMITH, SHAWNA.P. 

SMITH, SHAWNB 

SMITH, SHAWN B. 

SMITH, SHAWN B. 

SMITH, SHAWN B. 

SMITH, SHAWNB. 

http://expowebl:8002/cgi-bin/expo/Invlnfo/invquery.pl?FAM_NAM=SMITH&GIV_NA... 6/23/2006 

Last Name ¯ SMITH 
First Name - SHAWN 

YourSe~chwas: 

Not 159 07/30/2001 Central control application for flexible branched data ~MITH, SHAWN B. 
Issued mining and statistical anal)"sis for the purpose of 

automated exploration of statistical comparisons in 
unknown data sets 

60309787 Not 159 08/06/2001 Fast statistical scoring and ranking methed for ;MITH, SHAWNB. 
Issued correlating numbers to categories or attributes (e.g. 

Too ds). 

~310632 Not 159 ~MITH, SHAWN B. 
Issued 

08/06/2001 Fast statistical scoring and ranking method for 

:on’elating numerical data by treating data 

distributions as a series of categories based upon a 

user configurable parameters which determines how 

much data is planed in each cate~o~, 

fi9.,19.~2.1. J Not 159 07/30/2001 Method for digitizing and analyzing temporal based ~MITH, SHAWNB. 

I Issued nix:rating condition data produced in a 

manufacmrin~ env mnment 

60308123 Not 159 07/30/2001 Dotatranslotion, SWpmgram, and ranking algorlthm SMITH, SHAWNB. 

lssucd use to perform die level defect correlation aaalysis in 

unknown data sets ,, Not ,,3o I.~I/2~MeOodo~o~ering~ .... ti~andw= ~M~S.~W~C 
II Issued11 products , ~ot, 15~ 11~,!2~, Mothodo.o~oringph..=ti~and=,no ~M~S~W~C 
II IssuedJJ                   products 

II IssuedN°t I1159 IJ05~oo3lJCon~q ..... anagementsyst~mandmcthod SMITH, SHAWN D. 

I~1 ,so ~/2~,,~1SMo~EA’RPOO~INO~RoM THE~’T~OR~OVINO~OO~ OP A CAR SM"~ S"~W~ D 
ll~lllS° 05,,0/2~OIDEVICEA~D~"OD~ORCONNE~NO SMm..~W~H 

ITWO PARTS OF A CRAFT 

li~l! 150 li03~IiTO~INEA,RS~L~PLACEMENT~OS SMI~S~, 
~ II~iil’° liI~’~’pINEAIRSEAL~’~ACEM~NOS SM~SH~. 
~, Not ,,63 03~/2~ Method andapp~s~n~,aly~d~tlng SM~.S~M. 

II IssuedJJ coml~ters n a network 

II~li .o 11,O,l,!2OOll[S~ORTS TOWEL SMm~S.~W~ M 

~ li’s~oodN°’ li ~° li°’/2~/2~511~ ..... ithinte, hyd~ ...... ,, SM.~.S~,~M. 
~ li.s~odNot II ’~’ 11’0~9/2~?~si~= SMITH, S~ M~R~ 

li li H GH SILICON STEEL MELTS ,,..4~o,, 15o 1o/2~1~. D,SPOS.OLE~PAROSCOP’CSMO~E ~M~ SHAW~P 
II II EVACUATION SYSTEM 

lilss~dll93Not ll0~"/2~iiM=TIP~OSETOOL ~Mm..~W~ 
~ IIlssuedHot !1 16, lio,~,%swE~.~ RAss.o ~MI~ S~,~ R. 
’°°5’246 il,so=d ~ot II ,5, 11~/30,,%SWE~.~,OASS.O ~M.~ S.A~ RAVMONO 

if i! amp tiers 

II II II II II 

http://expoweb1:8002/egi-bin/expo/Invlnfo/invquery.pl?FAM_NAM=SMITH&GIV_NA... 6/23/2006 
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6862298 150 07/28/2000~ELEPHONy[ADAPTIVE filTER BUFFER FOR INTERNET SMITH, SHAWN W 

0986~29 Not 11 6, [[05117/200111Aotomaticvot ..... tmlforvol ...... intcmct ;MITH, SHAWNW. 

Issued II fill 
1006SgSl ~996626 150 12/03/2002 CONTINUOUS BANDWIDTH ASSESSMENT ;MITH, SHAWN W, 

AND FEEDBACK FOR VOICE-OVERo 
INTERNE’r-PROTOCOL (VOIP) COMPARING 
PACKET’S VOICE DURATION AND ARRIVAL 
RATE 

Not ,,0, 0. .o00, S.s °and°e  for.ovid,oS*o, ..... .’°S 
II Issued1[ sen, cos utll z n~ a neW.,ork connection 

1024K002 Not 30 12/’09/2002 Closod-Loop Volcc-Ovcr-lnt,’m~-Proto¢ol (VOIP) ;MITH. SHAWN W. 

Issued with Sender-Controlled Bandwidth Adjustments 

Prior m Onset of Packct I.~s~ 

10604452 Not 30 07/22/2003 SpaLkcr-Buffcr Manascmcnt for Voice-Over- ;MITH, SHAWN W. 

Issu¢d Interact-Protocol (VolP) Ttlggon=d by Microphone- 

Buffer Anlval 

078~763 5267322 150 12/13/1991 DIGITALAUTOMATICGAINCONTROLWITH ;MITH, SHAWNW. 

LOOKAHEAD. ADAPTIVE NOISE FLOOR 

SENSING, AND DECAY BOOST 
INITIA LIZAT ON 

Search lind Disolnv More Records. 

Last Name                          First Name 

Search Another: Inventor ........................................................... "it ......................................................... §ij!H. ...................... j S_HAWN ................... l.~a~..l 

To go back use Back I~non on your browser tcoP~ar. 

Back I0 PALM I ASSIGNMENT I OASIS I Home I~go 

http://expowebl:8002/cgi-bin/expo/Invlnfo/invquery.pl?FAM_NAM=SMITH&GIV_NA... 6/23/2006 
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AXSaxena@gmall.¢om I P,,=ooole Home I My Account I Sion out Google Home - Petsorlelized Search Held - Pdvacv Polio/. About Google 

G=ool= 

8el~f~ll ~ Re dk:ked feluftl: 1. S 6. | o 11.20 21 * 

Prelect confloumtion uslno Obiect oriented ommmem. Loose Interface ............................................................................. 
D~flnilien: An Exten(tad Intelface Defln;lJon for .... Loose fnteriece Total sea~es: 402 
Definition: Art Exlonded Inlefface. swnce~um system cenflouration 

n~lnaaoment scmT, ~y~osium svslom coflfloumtlon m~naaement 

Jun 21, 2006 

Tnlvollno to Rorn~: (305 s~�lflcatlon 

~ Travellno to Rome: CoS specifications for automated stomoe 

svstam ... - 3;57pm 

ww,v,hpl.hp,collv. ,Ipa po ts;2001. IWQoS-T~veling-t O-Ro rrm ,pd f 

function ietancv stntisties wos’kload 

~ 
Dynamic FunCtion Placement for Data.lntertslve Cluster 

Comeutlna - 10:43am 

wv~.cS+Olm.OdtP-ami+kre.’+.po$t ers.IxIf 

~ P erformance and Montiodrm Over~ew. 10;420m 
doce.sun.com/soutce/817-6249/perle bout.h|ml 

~ O l~36P~liel~ on Ihe Efiecta of Fault Manifestation as fl 
FunCtion _. - 10’420m 

d oLiee+Jc0rnputarsocioty.olg/10.1109112.142682 

Jun 17, 2006 

USlrlo Andbute manaoed storaoa to achieve OoS 

~ Usino nttdbutlPmanaood stomoe to achieve QoS ¯ 4:01pm 

’,,wvw. h pl. h p.conVitlse aiOVst;p/~ pe rsll~,K;~oS97.WJ f 

Older ~ Oldest, 

http://www.google.com/searchhistory/?hl=en&zx=GsoW6Yw05OA 6/23/2006 

Seam.J1 Activity 

S M T W T F S 

28 29 30 31 1 2 3 

4 s ~ Z 0 0 10 

11 12 13 14 15 16 17 

18 19 20 21 22 23 24 

25 26 27 28 29 30 1 

Today, Jun 93 

,Jun 23, 2006 

Pro leer conf|_oumtlon unino Obiect oriented ommmars 

~-~ Product Conl~umtien Usino Oblect Oriented Gmmmam - 
4:10p111 

www.ce,~ti.setReseal~h/prog Env/Pepors/SCM98,GH,pdf 

an Intn;Ktucllon In Blrmn/~eclslon Dlaaram 

~ An Introduction to Binary D0ctslon Dieer~ms - 2:04pro 
www .~,~, u nb caF-g tiu eek/ceUlT-.e s/c,’~-4835/b(~d97 .pal f 

=wnaoslum system conflouratlon martaoement acre.? 

~ Software conf’muratlon manaoement - 12:43pm 

portel,ecm.org/citation.c/m?ia=336576&ti~ACM&co..+ 

http://www.google.com/searchhistoryi? hl=en&zx=GsoW6Yw050A 
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Results (page 1): combining graphs 

" 

Page I of 7 Result(page I):combining graphs Page 2 of 7 

USPTO 

Terms used combining oraohs 

Feedback Report a nroblem ~atisfacti0q 

survey 

Sort results relevance ~ ~ Save results to a Binder 
by lib 

I?1 Search Tio~ 

resultsDiSplay Iexpanded form I OOpen results in a new 

window 

Results 1- 20of200 Result page: I 2 ~ 4 5 ~. 7 ~. 9. Z0. next 

Best 200 shown Relevance scale r-;~:] ~;ll ¯ 

1 Research track p0Der: On mining cross-(l~p_J3_quasi-cliQues                   [] 

~ . llan Pel, Daxln .]lang, Aldong Zhang 
August 2005 Proceeding of the eleventh ACI< SZGKDD international conference on 

Knowledge discovery In data mining KDD ’05 
Publisher: ACM Press 

Full text available: ’~ DOff573 as KBI Additional Information: full citation, abstract, references index terms 

.loInt mining of multiple data sets can often discover Interesting, novel, and reliable 
patterns which cannot be obtained solely from any sthgle source. For example, in cross- 
market customer segmentation, a group of customers who behave similarly In multiple 

markets should be considered as a more coherent and more reliable cluster than clusters 
found In a single market. As another example, in blothformatlcs, by Joint mining of gene 
expression data and protein Interaction data, we can find cluster ... 

Try an Advanced Search 

Try this search in The ACH Guide 

Keywords: blolnformatlc.s, graph mining, patterns 

2 Session 10A: AoDroximatina the list-chromatic number and the chromatic number in [] 
mir~or-q.!osed and odd-minor-closed classes of oraohs 
Ken-lchl Kawarabayashl, BoJan Hohar 
May 2006 Proceedings of the thirty-eighth annual ACN symposium on Theory of 

computing STOC ’06 

Publisher: ACM Press 

Full text available: ~ gdf/339~51 KBI Additional Information: full citation, abstract, references, index terms 

It IS well-known (Felge and KIIlan [24], H~;stad [39]) that approximating the chromatic 

number within a factor of nt’= cannot be done in polynomial time for r>0, unless coRP = 
NP. Computing the list-chromatic number Is much harder than determining the chromatic 
number. [t Is known that the problem of deciding if the list-chromatic number is k, where 

k ~ 3, Is n2P-complete [37]An this paper, we focus on minor-closed and odd-minor- 

close ... 

Keywords: Hadwlger conjecture, graph coloring, graph minor, list coloring, odd-minor 

a A framework for call oraph construction algorithms 

4~). David Grove, Craig Chambers 
November 2001 ACM Transactions on Programming Languages and Systems 

[] 

http://portal.acm.org/results.cfm?coll=ACM&dl=ACM&CFID= 10510&CFTOKEN--2576... 6/23/2006 

Found 75,474 of 178,880 

(Full Service) I~egisto~" (Limited Service. Free) J,.ggin 

Search: L~’~The ACM Digital Library OThe Guide 

combining ...........................................................................................................graphs i~ 

(TOPLAS), Volume 23 Issue 6 
Publisher: ACM Press 

Full text available: 1~ Ddf(1.36 MBI 
Additional Information: full citation, abstract, references, citices, jj~ 

terms 

A large number of cell graph construction algorithms for object-oriented and functional 
languages have been proposed, each embodying different tradeoffs between analysis cost 

and call graph precision. In this article we present a unifying framework for understanding 
call graph construction algorithms and an empirical comparison of a representative set of 

algorithms. We first present a general parameterlzed algorithm that encompasses many 

well-known and novel call graph construction algorithms. W ... 

Keywords: Call graph construction, control flow analysis, Interprocedural analysis 

4 Colorino k-colorable graphs using smaller palettes 

Eran Halperth, Ram Nathanlel, Uri Zwick 
January 2001 Proceedings of the twelRh annual ACN-SIAPl symposium on Discrete 

algorithms 
Publisher: Society for Industrial and Applied Mathematics 

Full text available: l~.g_~f(574.16 KB) Additional Information: full citation, abstract, references, citinos, index 
~rms 

We obtain the following new coloring results: 

¯ A 3-colorable graph on n vertices with maximum degree &Dgr; can be colored, in 

polynomial time, using &Ogr;((&Dgr; log &Dgr;)v3 .log n) colors. This slightly 

improves an &Ogr;((&Dgr;v3 logv’ &Dgr;) ¯ log n) bound given by Karger, Hotwani 
and Sudan. Here generally, k-colorable graphs with maximum degree &Dgr; can be 
colored, In polynomial ... 

[] 

8 The power of a pebble; exploring and mapping directed graphs 

<~ Hlchael A. Bender, Antonio Fernfmdez, Dana Ron, Amlt Sahal, Salil Vadhan 
May 1998 Proceedings of the thirtieth annual AClUl symposium on Theory of 

computing 
Publisher: ACM Press 

Full text available: ’~ ~:~f(1 47 MBI    Additional Information: furl citation, references dtinos, index terms 

[] 

6 Oral session 2: web searching and applications; Multi-graph enabled active learning [] 
for multimedal web imaoe retrieval 
XIn-Jing Wang, WeI-Ylng Ha, Lei Zhang, Xlng U 
November 2005 Proceedings of the 7th ACt4 SIGNNI International workshop on 

I~ultimedia information retrieval Iq][R ’O5 

Publisher: ACM Press 
Full text available: 1~ ~:1f(371.23 KB) Additional Information: fult pitati0D, abstract, references, index terms 

In this paper, we propose a multimodal Web image retrieval technique based on multi- 

graph enabled active learning. The main goal is to leverage the heterogeneous data on 

the Web to improve retrieval precision. Three graphs are constructed on images’ content 

features, textual annotations and hyperlinks respectively, namely Content-Graph, Text- 
Graph and Link-Graph, which provide complimentary Information on the Images. By 

analyzing the three graphs, a training dataset is automatically created and ... 

Keywords: active learning, graph learning, mjultlmodal image retrieval 

http://portal.acm.org/results.cfm?coll=ACM&dl=ACM&CFID=10510&CFTOKEN--2576... 6/23/2006 
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Results (page I ): correcting DAG 

k 

Page 1 of 6 Results (page I): correcting DAG Page 2 of 6 

USPTO 

Terms used correctlna DAG 

Foedb6ck Repoq a Problem 
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DETAILED ACTION 

° Claims 1-4 have been presented for examination based on the application filed on 

19th April 2004. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 1-4 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

Re.qardin.q Claim 1-4 

Claims 1-4 recite a abstract idea of combining two models (DAG) which specification 

describes as represented by Directed Acyclic Graphs (DAG) (Specification: (110, 

Fig.2). Combining DAG is a mathematical concept. Binary decision diagram (BDD) is 

a form of DAG and a paper showing the combining BDD1 is included as prior art. 

Claims 1-4 do not claim any practical application of the combination. 

Section 2106 [R-2] (Patentable Subject Matter - Computer-Related Inventions) of the MPEP 
recites the following: 
/f the "acts" of a claimed process manipulate only numbers, abstract concepts or ideas, or signals 
representing any of the foregoing, the acts are not being applied to appropriate subject matter. 
Schreder, 22 F.3d at 294-95, 30 USPQ2d at 1458-59. Thus, a process consisting solely of 
mathematical operations, i.e., convertin.q one set of numbers into another set of numbersr 
does not manipulate appropriate subiect matter and thus cannot constitute a statutory 
process. 
"/n prectica/ terms, claims define nonstatutory processes if they: 
consist solely of mathematical operations without some claimed practical application (i. e., 
executing a "mathematical al.qorithm’); or - simply manipulate abstract ideas, e.g., a bid 
(Schrader, 22 F.3d at 293-94, 30 USPQ2d at 1458-59) or a bubble hierarchy (Warmerdam, 33 
F.3d at 1360, 31USPQ2d at 1759), without some claimed practical application." 

1 Symbolic Model Checking An approach to the state explosion problem; Kenneth L. McMillan, May 1992, 

Pg. 41-44 
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Claims 1-4 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. As described through these claims, the 

claimed invention does not physically transform an article or physical object to a 

different state or thing, so to be eligible for patent protection, the claimed invention 

as a whole must accomplish a practical application. That is, it must produce a useful, 

concrete and tangible result." State Street, 149 F.3d at 1373-74, 47 USPQ2nd at 

160102. The purpose of this requirement is to limit patent protection to inventions 

that possess a certain level of "real world" value, as opposed to subject matter that 

represents nothing more than an idea or concept. 

Further, claims 1-4 do not seem to produce a tanqible result. The tangible 

requirement of State Street decision requires that the claims must recite at least one 

35 USC 101 judicial exception, in that the process claim must set forth a practical 

application of the 35 USC 101 judicial exception. Benson, 409 U.S. at 71-72, 175 

USPQ at 676-77 (invention ineligible because had "no substantial practical 

application."). 

Claim Rejections - 35 USC § 112¶1st 

The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

. 

Claims 1-4 are rejected under 35 U.S.C. 101 because the claimed invention is 

not supported by either a specific asserted utility or a well established utility. 
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The claimed invention is an abstract idea as explained in the 35 USC 101 claim 

rejection above. There may be a specific and substantial utility present in the 

specification, however it is not claimed. 

Claims 1-4 are also rejected under 35 U.S.C. 112, first paragraph. Specifically, 

since the claimed invention is not supported by either a -specific and substantial-- 

asserted utility or a well established utility for the reasons set forth above, one skilled 

in the art clearly would not know how to use the claimed invention. 

4. Further, Claims 1-4 are rejected under 35 U.S.C. §112, first paragraph because 

current case law (and accordingly, the MPEP) require such a rejection if a §101 

rejection is given because when Applicant has not in fact disclosed the 

practical application for the invention, as a matter of law there is no way 

ApplJicant could have disclosed how to practice the undisclosed practical 

/ 

application. This is how the MPEP puts it: 

("The how to use prong of section 112 incorporates as a matter of law the 
requirement of 35 U.S.C. §101 that the specification disclose as a matter of 
fact a practical utility for the invention .... If the application fails as a matter of 
fact to satisfy 35 U.S.C. §101, then the application also fails as a matter of 
law to enable one of ordinary skill in the art to use the invention under 35 
U.S.C. §112."); In re Kirk, 376 F.2d 936, 942, 153 USPQ 48, 53 (CCPA 
1967) ("Necessarily, compliance with § 112 requires a description of how to 
use presently useful inventions, otherwise an applicant would 
anomalously be required to teach how to use a useless invention.") 
See, MPEP 2107.01(IV), quoting In re Kirk (emphasis added). 

t 
Therefore, claims 1-4 are rejected on this basis. 
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Claim Rejections. 35 USC § 112¶2"d 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claim 1-4 rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. 

Re.qardinq Claim 1-4 

Claim 1 discloses the limitation in preamble "rules having a constraint that 

references a non-ancestral family to the constraint" which can be interpreted two 

different ways. Non-ancestral family could be child node (not the ancestor), or 

another interpretation could be a completely non-related family (e.g. low suspension 
t 

in car needs bucket seats in a car, where the bucket seats and suspension nodes 

are not related). Examiner therefore requests a specific definition for the term "non- 

ancestral family" and its supported in the specification. 

For the reasons mentioned above the claim 1 is indefinite. Claim 2 does not remedy 

this deficiency and claims 3 & 4 recite the same in preamble, and therefore are 

rejected likewise. 

Further, no patentable weight is given to the limitation presented in the preamble 

started from the letter wherein as it bears no consequence on the steps of the 

method. Further, the implied limitation "non-cyclic chain of dependencies among the 

families and features of the families" is a definition for the directed acyclic graphs 

(DAG) and is well known in the art. 

Page 5 

Page 74 of 326
FORD 1007



Application/Control Number: 10/827,078 

Art Unit: 2128 

Page 6 

If the first interpretation for "non-ancestral family" is taken then each node in the 

DAG references its "non-ancestral" child node in a rule to decide which child note to 

select. 
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Claim Rejections. 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claim 1-4 rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Patent 

Publication No. 200210165701 by Lichtenberg et al (Lichtenberg hereafter). 

Re.qarding Claim 1 

Lichtenberg teaches a method of consolidating multiple models in to a single 

consolidated model that maintains the non-cyclic dependencies (being a directed 

acyclic graph) among the families and feature of the families (described as 

component & associated rules) (Lichtenberg: [0076][0094][0062], Fig.l). 

Re.qarding Claim 2 

Lichtenberg teaches detecting any inconsistencies between rules included in the 

consolidated model (Lichtenberg: [0090]-[0094] - non-compatible products) and 

attempting to resolve any detected inconsistencies by not allowing the user to select 

a inconsistent solution (Lichtenberg: [0096]-[0108]). 

Re.qardin.q Claim 3-4 

Limitations presented in claims 3-4 are similar to limitations presented in claim 1 and 

rejected likewise. Lichtenberg teaches a system (Lichtenberg: [0043]) and a 

computer program (Lichtenberg: Fig. 2-3, [0272]) for implementing the method of 

claim 1. 
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° 

Relevant References 

"The Combining the DAG: A technique for parallel Data Flow Analysis" by Robert 

Kramer et al teaches ways to remove the cyclic dependencies involved in combining 

the DAG. Examiner believes that is the one of the inventive concepts in the instant 

application, which is taught in this paper. (IEEE1994). 
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Conclusion 

8. All claims are rejected. 

9. The prior art made of record and not relied upon is considered pertinent to 

applicant’s disclosure. 

10. Examiner’s Note: Examiner has cited particular columns and line numbers in the 

references applied to the claims above for the convenience of the applicant. 

Although the specified citations are representative of the teachings of the art and are 

applied to specific limitations within the individual claim, other passages and figures 

may apply as well. It is respectfully requested from the applicant in preparing 

responses, to fully consider the references in their entirety as potentially teaching all 

or part of the claimed invention, as well as the context of the passage as taught by 

the prior art or disclosed by the Examiner. 

In the case of amending the claimed invention, Applicant is respectfully requested to 

indicate the portion(s) of the specification which dictate(s) the structure relied on for 

proper interpretation and also to verify and ascertain the metes and bounds of the 

claimed invention. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Akash Saxena whose telephone number is (571) 272- 

8351. The examiner can normally be reached on 9:30 - 6:00 PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 

supervisor, Kamini S. Shah can be reached on (571)272-2279. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
t 

For!more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

i 
you have questions on access to the Private PAIR system, contact the Electronic 

J 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

J 

USPTO Customer Service Representative or access to the automated information 

sys’tem, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

t 

A~ash Saxena 
Patent Examiner, GAU 2128 
(571) 272-8351 
Friday, June 23, 2006 

Supervisory Patent Examiner, GAU 2128 
Structural Design, Modeling, Simulation and Emulation 

I 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Brandon M. Beck, Shawn A. P. Smith 

Trilogy Development Group, Inc. 

Consolidation of Product Data Models 

10/827,978 Filed: April 19, 2004 

Akash Saxena Group Art Unit: 2128 

T00113 Customer No.: 33438 

ELECTRONICALLY FILED 

RESPONSE TO NON-FINAL OFFICE ACTION 

Austin, Texas 

December 29, 2006 

Sir: 

This paper is responsive to the Office Action dated July 5, 2006, having a 

shortened statutory period expiring on October 5, 2006. Accompanying this response is a 

petition under 37 C.F.R. § 1.136 for extension of time by three (3) months, setting a new 

time for response of January 5, 2007. Further examination and reconsideration are 

respectfully requested in view of the amendments and remarks set forth below. 
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AMENDMENTS TO THE SPECFICATION 

Please amend paragraph 16 as follows: 

(16) Thus, despite the differences in various models, it is often desirable to combine the 

multiple models into a consolidated model having a unified set of rules (also referred to 

as "stitched rules"). Referring to Figure 5, the conventional consolidation system 500 

includes a model 502 that represents a set of three models that may be created and 

maintained separately. Model 504 is, for example, a configuration model that describes 

how a particular product may be built and sold for the USA market. Model 506 is a 

configuration model that describes how the same product may be built and sold for the 

Canadian market. Model 508 is a configuration model that describes how the same 

product may be built and sold for the Mexican market. Models 504, 506, and 508 may be 

combined into a single model 512 by conventional consolidation (also referred to as 

"stitching") processes 510. The consolidated model 512 will contain stitched rules that 

represent all the information present in the original three models. However, in many 

circumstances the conventional cc, nr, c,!idatic, nr, consolidation processes 510 produce 

unspecified configuration buildables in consolidated model 512. "Unspecified 

configuration buildables" are configuration buildables included in consolidated model 

512 that are not defined in any of the source models, i.e. models 504, 506, and 508. An 

unspecified configuration buildable is, thus, an error that can have significant adverse 

consequences. Conventional consolidation processes do not automatically detect 

unspecified configuration buildables and correct them. Since models can contain 

thousands, hundreds of thousands, or more rules, a high degree of automation is often a 

key to success for modeling and model data driven technologies. 

Please amend paragraph 32 as follows: 

(32) A model consolidation process combines multiple configuration models into a 

single unified configuration model that contains the union of the allowable combinations 

(i.e. combinations that are buildable) from each of the original models. An aspect of at 

least one embodiment of the model consolidation process is that it allows models to be 

combined in such a way that any incompatibilities or contradictions between models are 
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detected and automatically resolved where possible. If an incompatibility is detected that 

cannot be automatically resolved, then the configuration models should not be combined. 

Instead if this incompatibility case occurs, at least one embodiment of the model 

consolidation process produces a description of the problem encountered and r-ep~ 

reports the problem along with the necessary information required for a human to resolve 

it. 

Please amend paragraph 53 as follows: 

(53) Referring to Figure 7, the model consolidation system 700 includes model 702, 

which represents a set of N models that may be created and maintained separately, where 

N is any integer. Model A 704 is, for example, a configuration model that describes how 

a particular product may be built and sold for the USA market. Model B 706 is a 

configuration model that, for example, describes how the same product may be built and 

sold for the Canadian market. Model N 708 is, for example, a configuration model that 

describes how the same product may be built and sold for the Mexican market. Models 

704, 706, and 708 may be combined into a single model 712 by the model consolidation 

(also referred to as "stitching") prc, ce~,~,e~, process 710. The combined model 712 

contains stitched rules that represent all the information present in the original three 

models without unspecified buildable configurations. 

Please amend paragraph 54 as follows: 

(54) Figures 8 and 9 depiet-s depict the model representations used for Figures 6 and 7 

and the resulting consolidation of the model representations using an embodiment of 

model consolidation system 700. For clarity, Figures 8 and 9 ignore the effects of the 

optionalities (’ S ’, ’O’, ...) of the rules. 

Please amend paragraph 75 as follows: 

(75) Non-trivial families arc the fami!ic~, that cannot be trivially combined are the 

families of the defining constraints as well as their ancestors. Trivial families can be 

combined using a stitching process such as the conventional stitching process 510. The 

DAG created in Step 2 is utilized to determine the ancestors of each of the,~,~.,,,~ "~-~:~ 
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families families of the defining constraints. Each set of ancestor families is then 

combined together along with the set of defining families families of the definin~ 

constraints. This results in the set of families that cannot be trivially combined. 

Please amend paragraph 83 as follows: 

(83) For each rule the features of the RHS that belong to defining families are 

investigated. The ancestors of each RHS feature [[is]] are computed, and if the family of 

the LHS feature of the rule is in the ancestor list, then that RHS feature is causing a 

cyclical relationship in the DAG and is removed from the RHS of the rule. Otherwise, 

the DAG is updated to include the relationship just encountered. Once this process is 

completed it is guaranteed that there are no cyclical relationships among the rules. 

Please amend paragraph 89 as follows: 

(89) This step and its associated sub-steps are only run on the rules with LHS features 

from a non-trivial family. This step updates the rules in such a way that any erroneous 

allowed feature combinations created by the combination process 1000 are removed. 

Figure 11 shows a flowchart of process 1100, which depicts a flowchart for removing 

unspecified buildable configurations from a consolidated model. [[.]] 

Please amend paragraph 114 as follows: 

(114) In this example there is only one constraint family, SER. Thus~ it and its ancestors 

are the set of families that cannot be trivially combined together. This results in {MKT, 

ENG, SER} as the set of non-trivial families. 

Please amend paragraph 149 as follows: 

(149) I/O device(s) 1319 may provide connections to peripheral devices, such as a 

printer, and may also provide a direct connection to a remote server computer systems 

system(s) via a telephone link or to the Internet via an ISP. I/O device(s) 1319 may also 

include a network interface device to provide a direct connection to a remote server 

computer ~ system(s) via a direct network link to the Internet via a POP (point of 

presence). Such connection may be made using, for example, wireless techniques, 
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including digital cellular telephone connection, Cellular Digital Packet Data (CDPD) 

connection, digital satellite data connection or the like. Examples of I/O devices include 

modems, sound and video devices, and specialized communication devices such as the 

aforementioned network interface. 
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AMENDMENTS TO THE CLAIMS 

1 1. (Currently amended) A method of consolidating using a computer system 

2 to consolidate multiple models using an automated process, wherein each model 

3 comprises only rules that define a non-cyclic chain of dependencies among families and 

4 features of families and include at least one rule having a constraint that references a non- 

5 ancestral family to the constraint, the method comprising: 

6 combining the models into a single, consolidated model that maintains [[the]] _a 

7 non-cyclic chain of dependencies among families and features of families~ 

8 wherein each model comprises only rules that define a non-cyclic chain of 

9 dependencies among families and features of families and at least one 

10 model includes a rule that causes a configuration conflict with another 

11 model. 

1 

2 

3 

4 

2. (Original) The method of claim 1 further comprising: 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 3. (Currently amended) A computer system for consolidating multiple 

2 models, wherein each model comprises only rules that define a non-cyclic chain of 

3 dependencies among families and features of families and include at least one rule having 

4 a constraint that references a non-ancestral family to the constraint, the system 

5 comprising: 

6 a processor; and 

7 a memory, coupled to the processor, having code stored therein and executable by 

8 the processor, the code comprising: 

9 a model consolidation module to combine the models into a single, 

10 consolidated model that maintains [[the]] a non-cyclic chain of 

11 dependencies among families and features of families, wherein 
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12 

13 

14 

15 

each model comprises only rules that define a non-cyclic chain of 

dependencies amon~ families and features of families and at least 

one model includes a rule that causes a configuration conflict with 

another model. 

1 4. (Currently amended) A computer program product having instructions 

2 encoded therein to consolidate multiple models, wherein each model comprises only rules 

3 that define a non-cyclic chain of dependencies among families and features of families 

4 and include at least one rule having a constraint that references a non-ancestral family to 

5 the constraint, the instructions comprising code to: 

6 combine the models into a single, consolidated model that maintains [[the]] a non- 

7 cyclic chain of dependencies among families and features of families~ 

8 wherein each model comprises only rules that define a non-cyclic chain of 

9 dependencies among families and features of families and at least one 

10 model includes a rule that causes a configuration conflict with another 

11 model. 

1 5. (New) The method of claim 1 wherein the models represent configuration 

2 models of vehicles. 

1 

2 

6. (New) The method of claim 1 wherein the consolidated model includes 

only buildable configurations. 

1 

2 

3 

4 

5 

6 

7. (New) The method of claim 1 wherein combining the models into a 

single, consolidated model further comprises: 

extending a rule from one of the models into an ancestor of a family of a defining 

constraint; and 

repairing the extension of the rule in a child of the ancestor of the family of the 

defining constraint. 
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1 

2 

3 

4 

5 

6 

7 

8 

8. (New) The method of claim 1 wherein combining the models into a 

single, consolidated model further comprises: 

loading the models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the models; 

for each model, determining which portions of an overall configuration space for 

which the model does not provide a buildable configuration; and 

for each model, constraining statements of the rules with in the model to fall 

within a space of defining features of the model; 

1 

2 

3 

4 

5 

6 

7 

9. (New) The method of claim 8 wherein determining which portions of an 

overall configuration space for which each model does not provide a buildable 

configuration further comprises: 

determining which families are ancestors of families of defining constraints; and 

subtracting a right hand side and a left hand side of each rule of each family that 

are ancestors of families of defining constraints from a rule representing 

all buildable configurations. 

1 

2 

3 

10. (New) The system of claim 3 further comprising code to: 

detect any inconsistencies between rules included in the consolidated model; and 

attempt to resolve any detected inconsistencies. 

1 11.    (New) The system of claim 3 wherein the models represent configuration 

2 models of vehicles. 

1 

2 

12.    (New) The system of claim 3 wherein the consolidated model includes 

only buildable configurations. 

1 

2 

3 

13.    (New) The system of claim 3 further comprising code to: 

extend a rule from one of the models into an ancestor of a family of a defining 

constraint; and 
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4 

5 

repair the extension of the rule in a child of the ancestor of the family of the 

defining constraint. 

1 

2 

3 

4 

5 

6 

7 

14. (New) The system of claim 3 further comprising code to: 

load the models into a memory of the computer system; 

construct a directed acyclic graph of all rules in all the models; 

for each model, determine which portions of an overall configuration space for 

which the model does not provide a buildable configuration; and 

for each model, constrain statements of the rules with in the model to fall within a 

space of defining features of the model; 

1 

2 

3 

4 

5 

15.    (New) The system of claim 14 further comprising code to: 

determine which families are ancestors of families of defining constraints; and 

subtract a right hand side and a left hand side of each rule of each family that are 

ancestors of families of defining constraints from a rule representing all 

buildable configurations. 

1 

2 

3 

4 

to: 

16. (New) The computer program product of claim 4 further comprising code 

detect any inconsistencies between rules included in the consolidated model; and 

attempt to resolve any detected inconsistencies. 

1 17.    (New) The computer program product of claim 4 wherein the models 

2 represent configuration models of vehicles. 

1 

2 

18.    (New) The computer program product of claim 4 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

to: 

19. (New) The computer program product of claim 4 further comprising code 

extend a rule from one of the models into an ancestor of a family of a defining 

constraint; and 
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5 

6 

repair the extension of the rule in a child of the ancestor of the family of the 

defining constraint. 

1 

2 

3 

4 

5 

6 

7 

8 

to: 

20.    (New) The computer program product of claim 4 further comprising code 

load the models into a memory of the computer system; 

construct a directed acyclic graph of all rules in all the models; 

for each model, determine which portions of an overall configuration space for 

which the model does not provide a buildable configuration; and 

for each model, constrain statements of the rules with in the model to fall within a 

space of defining features of the model; 

1 

2 

3 

4 

5 

6 

21.    (New) The computer program product of claim 20 further comprising 

code to: 

determine which families are ancestors of families of defining constraints; and 

subtract a right hand side and a left hand side of each rule of each family that are 

ancestors of families of defining constraints from a rule representing all 

buildable configurations. 

1 22.    (New) A computer system for performing an automatic consolidation of 

2 multiple models of configurable products, the system comprising: 

3 means for combining the models into a single, consolidated model that maintains 

4 a non-cyclic chain of dependencies among families and features of 

5 families, wherein each model comprises only rules that define a non-cyclic 

6 chain of dependencies among families and features of families and at least 

7 one model includes a rule that causes a configuration conflict with another 

8 model. 
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REMARKS 

matter 

Claims 1-4 are pending. 

Claims 1-4 stand rejected. 

Claims 1, 3, and 4 have been amended. 

Claims 5-22 have been added. 

The specification has been amended to correct minor informalities. 

has been added. 

No new 

Claim Rejections - 35 U.S.C. § 101 

Claims 1-4 stand rejected under 35 U.S.C. § 101 as being directed to non- 

statutory subject matter and as not being supported by either a specific asserted utility of 

a well established unity. 

The July 5, 2006 Office Action (referred to herein as the "Office Action"), citing 

State Street Bank & Trust Company v. Signature Financial Group, Inc., 149 F.3d 1368 

(Fed. Cir. 1998), states that, "the claimed invention does not physically transform an 

article or physical object to a different state or thing, so to be eligible for patent 

protection, the claimed invention as a whole must accomplish a practical application." 

Office Action, p. 3. 

Applicants respectfully submit that the Claims 1-4 are directed towards statutory 

subject matter because, for example, claims 1-4 are directed towards consolidating 

multiple, physical models into a single, consolidated, physical model. The model is 

useful because, in at least one embodiment, the model "refers to a collection of rules that 

define the buildable configurations of one or more products." Present Application, para. 

10. 

In State Street Bank, the District Court rejected claims in the 5,193,056 patent 

under 35 U.S.C. § 101. The Federal Circuit reversed the District Court. The Federal 

Circuit stated: 

Today, we hold that the transformation of data, representing 
discrete dollar amounts, by a machine through a series of mathematical 
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calculations into a final share price, constitutes a practical application of a 
mathematical algorithm, formula, or calculation, because it produces "a 
useful, concrete and tangible result"--a final share price momentarily 
fixed for recording and reporting purposes and even accepted and relied 
upon by regulatory authorities and in subsequent trades. State Street 

Bank,, 149 F.3d 1368 (Fed. Cir. 1998). 

Similar to the claims in State Street Bank, claim 1 of the present application 

recites in part: 

A method of using a computer system to consolidate multiple 
models, the method comprising: 

combining the models into a single, consolidated model 
that maintains a non-cyclic chain of dependencies among families 

and features of families. 

Also similar to the claims in State Street Bank, claim 3 of the present application 

recites in part: 

A computer system for consolidating multiple models, the system 
comprising: 

a processor; and 

a memory, coupled to the processor, having code stored therein 
and executable by the processor, the code comprising: 

a model consolidation module to combine the models into a 
single, consolidated model that maintains a non-cyclic chain of 
dependencies among families and features of families. 

Also similar to the claims in State Street Bank, claim 4 of the present application 

recites in part: 

A computer program product having instructions encoded therein 
to consolidate multiple models, the instructions comprising code to: 

combine the models into a single, consolidated model that 
maintains a non-cyclic chain of dependencies among families and 

features of families. 

Thus, as in State Street Bank, claims 1-4 transform data, i.e. multiple models, into 

a useful, concrete, and tangible result, i.e. a consolidated model that maintains a non- 

cyclic chain of dependencies among families and features of families. Applicants 

respectfully submit that the present application clearly teaches the practical 

application of such consolidated model. For example, in at least one embodiment, 
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While it is convenient to have this logical separation of the 
configuration space for maintenance purposes it is often desired to provide 
a single unified model that represents the configuration space for the entire 
product. The resulting unified configuration model can then be used to 
answer any questions that one of the original models could answer and it 
will give the same result. Present Application, para. 15. 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 112 

Claims 1-4 stand rejected under 35 U.S.C. § 112, first and second paragraphs. 

Applicants respectfully traverse the rejections. 

I and II. 

I. The Office Action states that "since the claimed invention is not supported by 

either a -specific and substantial - asserted utility or a well established utility for the 

reasons set forth above, one skilled in the art clearly would not know how to use the 

claimed invention. Office Action p. 4. 

II. The Office Action also states that "Applicant has not in fact disclosed the 

practical application for the invention. Id. 

Applicants respectfully submit that the present application teaches that a 

configuration model is clearly useful because, for example, in at least one embodiment a 

configuration model "refers to a collection of rules that define the buildable 

configurations of one or more products." Furthermore, the present application 

specifically discloses that the consolidated model of claims 1-4 is particularly useful and 

has practical application because, for example: 

While it is convenient to have this logical separation of the 
configuration space for maintenance purposes it is often desired to provide 
a single unified model that represents the configuration space for the entire 
product. The resulting unified configuration model can then be used to 
answer any questions that one of the original models could answer and it 
will give the same result. Present Application, para. 15. 
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Applicants also respectfully submit that the practical use of configuration 

models is well-known to those of ordinary skill in the art and is taught, for example, 

in U.S. Patent No. 5,825,651 entitled "Method and Apparatus for Maintaining and 

Configuring Systems", which is cited in para. 4 of the Present Application. 

III. 

III. Claims 1-4 also rejected under 35 U.S.C. § 112, second paragraph, because 

"the limitation in the [independent claim] preamble[s] of"rules having a constraint that 

references a non-ancestral family of the constraint" can be interpreted to different ways. 

Office Action p. 5. Applicants have amended claims 1-4 to delete reference to "a non- 

ancestral family of the constraint." 

Accordingly, Applicants respectfully request withdrawal of the 35 U.S.C. § 112 

based rejections. 

Claim Rejections - 35 U.S.C. § 102 

Claims 1-4 stand rejected under 35 U.S.C. § 102(b), as being anticipated by U.S. 

Publication No. 2002/0165701 to Lichtenberg et al. (hereinafter "Lichtenberg"). 

Applicants respectfully traverse the rejection. 

Applicants respectfully submit that the claims, as amended, are allowable over 

Lichtenberg because, for example, Lichtenberg neither teaches nor suggests combining 

multiple models such that combining "the models into a single, consolidated model that 

maintains a non-cyclic chain of dependencies among families and features of families, 

wherein each model comprises only rules that define a non-cyclic chain of dependencies 

among families and features of families and at least one model includes a rule that causes 

a configuration conflict with another model." Claims 1, 3, and 4. (emphasis added). 

Lichtenberg teaches "combining two DAGs". Lichtenberg, para. 0076. However, 

Applicants respectfully submit that Lichtenberg does not teach that one of the DAGs 

"includes a rule that causes a configuration conflict with another model" as required by 

claims 1, 3, and 4. (emphasis added). 
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Lichtenberg teaches that, "the step of selecting an alternative may comprise 

identifying Boolean variables relating to any other alternative(s) of the component and 

nodes ... [and] in the DAG, identifying paths comprising such nodes." Lichtenberg, 

para. 0096. "Such paths then may relate directly to "incompatible products" in that these 

products are no longer interesting." Id. Subsequently, Lichtenberg teaches that, "If, 

during configuration, a selected alternative is not compatible with other, chosen 

alternatives, the step of checking the DAG may further comprise .... " Id., para. 0102. 

"In this situation, the user may choose to actually enter or choose/select the selected 

alternative and then un-choose the or those alternative(s) which is/are not compatible 

therewith." Id., para. 0105. 

Thus, Applicants respectfully submit that Lichtenberg teaches that during 

configuration a user’s particular selection can exclude other possible choices. In other 

words, selection of a particular component can exclude selection of other components. 

First, Applicants respectfully submit that the alternative choices taught by 

Lichtenberg are within a single DAG. Claims 1, 3, and 4 recite "at least one model 

includes a rule that causes a configuration conflict with another model." 

Second, Applicants respectfully submit that providing for alternatives in a single 

configuration model is significantly different than having "at least one model [that] 

includes a rule that causes a configuration conflict with another model." Claims 1, 3, 

and 4. A configuration alternative as taught by Lichtenberg relates to excluding one or 

more choices when another choice is made. For example, selection of the color ’red’ 

excludes the selection of blue and any other color. Applicants respectfully submit that 

excluding alternatives when a configuration selection is made is significantly different 

than a rule that "causes a configuration conflict." Claims 1, 3, and 4. A configuration 

conflict would exist in this example when one model allows the color ’red’ and another 

model does not. Another example of a configuration conflict between two models is 

when a first model releases a buildable configuration of ENGINE 2 in MARKET 1, and a 

second model to be combined with the first model does not release ENGINE 2 in 

MARKET 1. Present Application, para. 55. 
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Accordingly, Applicants respectfully submit that Lichtenberg fails to teach or 

suggest that "at least one model includes a rule that causes a configuration conflict with 

another model." Thus, Lichtenberg also fails to teach or suggest "combin[ing] the 

models into a single, consolidated model that maintains a non-cyclic chain of 

dependencies among families and features of families." Claims 1, 3, and 4. 

Applicants respectfully request withdrawal of the rejection of claims 1, 3, and 4. 

Applicants also respectfully request withdrawal of the rejection of claim 2 for at least the 

same reason as Claim 1. 

Applicants respectfully submit that new claims 5-22 are allowable for at least the 

same reasons as claims 1, 3, and 4. 

CONCLUSION 

In view of the amendments and remarks set forth herein, Applicant respectfully 

submits that all pending claims are in condition for allowance. Accordingly, Applicant 

requests that a Notice of Allowance be issued. Nonetheless, should any issues remain 

that might be subject to resolution through a telephone interview, the Examiner is 

requested to telephone the undersigned at 512-338-9100. 

ELECTRONICALLY FILED 

December 29, 2006 

Respectfully submitted, 

/Kent B. Chambers’/ 

Kent B. Chambers 
Attorney for Applicant(s) 
Reg. No. 38,839 
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1.1--I Certified copies of the priority documents have been received. 

2.1-T] Certified copies of the priority documents have been received in Application No. __ 

3.N Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
¯ See the attached detailed Office action for a list of the certified copies notreceived. 

Attachment(s) 

1) [] Notice of References Cited (PTO-892) 
2) [7 Notice of Draffsperson’s Patent Drawing Review (PTO-948) 

3) [] Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ 

4) [] Interview Summary (PTO-413) 
Paper No(s)/Mail Date. 

5) [] Noticeof Informal Patent Application 

6) [] Other: 

I.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20070123 

Page 108 of 326
FORD 1007



Application/Control Number: 10/827,078 

Art Unit: 2128 
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DETAILED ACTION 

1. Claim(s) 1-22 has/have been presented for examination based on amendment filed 

on 29t" December 2006. 

2. Correction to specification are noted. 

3. Claim(s) 1, 3-4 is/are amended. 

4. Claim(s) 5-22 is/are new claim(s) added with this amendmentl 

5. Claim(s) 8, 14 and 22 are remain Objected to. 

6. Claim(s) 1-22 remain rejected under 35 USC § 101. 

7. Claim(s) 1-22 remain rejected under 35 USC § 112. 

8. Claim(s) 1-22 remain rejected under 35 USC §102. 

9. The arguments submitted by the applicant have been fully considered. Claims 1-22 

remain rejected andthis action is made FINAL. The examiner’s response is as 

follows. 
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Response to Applicant’s Remarks for 35 U.S.C. § 101 

101 Claims 1-4 were rejected under 35 U.S.C. 101 because the claimed invention is 

¯ directed to non-statutory subject matter. 

Re.qardin.q Claim 1 

Applicant has argued the following: 

The July 5, 2006 Office Action (referred to herein as the "Office Action"), citing State Street Bank 
& Trust Company v, Signature Financial Group, Inc., 149 F.3d 1368 (Fed. Cir. 1998), states that, 
"the claimed invention does not physically transform an article or physical object to a different 
state or thing, so to be eligible for patent protection, the claimed invention as a whole must 
accomplish a practical application." Office Action, p. 3. 

Applicants respectfully submit that the Claims 1-4 are directed towards statutory subject matter 
because, for example, claims 1-4 are directed towards consolidatinq multiple, physical models 
into a single, consolidated, physical model. The model is useful because, in at least one 
embodiment, the model "refers to a collection of rules that define the buildable configurations of 
one or more products." Present Application, para. 10. 

In State Street Bank, the District Court rejected claims in the 5,193,056 patent under 35 U.S.C. § 
101. The Federal Circuit reversed the District Court. The Federal Circuit stated: 
Today, we hold that the transformation of data, representinq discrete dollar amounts, by a 
machine throuqh a series of mathematical calculations into a final share price, constitutes a 
practical application of a mathematical algorithm, formula, or calculation, because it produces "a 
useful, concrete and tangible result"--a final share price momentarily fixed for recording and 
reporting purposes and even accepted and relied upon by regulatory authorities and in 
subsequent trades. State Street Bank,, 149 F.3d 1368 (Fed. Cir. 1998). 

The claim as presented does not disclose, "consolidating multiple physical models", 

which is the argument presented above against the practical use. There is data 

transformation, however there is no specific practical application - e.g. a final share 

price momentarily fixed for recording and reporting purposes and even accepted and relied upon by 

regulatory authorities and in subsequent trades. The model do not represent any physical 

system, but are have been the center of study in abstract form, as can be seen by 

K.L. McMillan’s publication "symbolic model Checking: An Approach to State 

Explosion Problem". Applicant has also cited U.S. Patent No. 5,825,651 is directed 
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towards graphical modeling of a product defined by system. Examiner has also cited 

U.S. Patent No. 5,515,5241 which also performs configuration for a structural model 

rather an abstract model. 

Examiner for reasons given above maintains the rejection. 

Response to Applicant’s Remarks for 35 U.S.C. § 112¶1st 

11.Applicant has argued that current disclosure has claimed practical application. 

Examiner respectfully disagrees, as there is not claimed practical application of the 

disclosure. See comments on the cited patents above. 

Response to Applicant’s Remarks for 35 U.S.C. § 112¶1st 

12. The language is "a non-ancestral family of the constraint", has not been removed 

from the claim as stated. Hence the rejection is maintained. 
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Response to Applicant’s Remarks for 35 U.S.C. § 102 

13.Claims 1-4 were rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 

Patent Publication No. 2002/0165701 by Lichtenberg et al (Lichtenberg 

hereafter). 

Regarding Claim 1 

Applicant has argued that newly amended limitation, at least one model includes a 

rule that causes a configuration conflict with another model", as not being taught by 

Lichtenberg. 

Examiner has provided appropriate rejection in the claim rejection section. However 

arguments presented are addressed here as well. 

Specifically applicant has argued: 

"Thus, Applicants respectfully submit that Lichtenberg teaches that during configuration a user’s 
particular selection can exclude other possible choices. In other words, selection of a particular 
component can exclude selection of other components. 

First, Applicants respectfully submit that the alternative choices taught by Lichtenberg are within a 
single DAG. Claims 1, 3, and 4 recite "at least one model includes a rule that causes a 
confi.quration conflict with another model." 

Applicants have themselves addressed the first argument. The factthat Lichtenberg 

teaches selection of a particular component can exclude selection of other 

components shows a conflict was detected and a particular configuration path was 

. chosen in the directed acyclical graphs (DAG - which represents a product 

configuration flow in view of the rules for each feature/component/attribute). 

Lichtenberg teaches that when the DAG are combined, such conflicts and 

dependencies are taken care of (Lichtenberg: [0062][0076][0085]). 
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Applicant has further argued: 

Second, Applicants respectfully submit that providing for alternatives in a single configuration 
model is significantly different than having "at least one model [that] includes a rule that causes a 
configuration conflict with another model." Claims 1, 3, and 4. A configuration alternative as 
tau.qht by Lichtenber.q relates to excluding one or more choices when another choice is made. For 
example, selection of the color ’red’ excludes the selection of blue and any other color. Applicants 
respectfully submit that excludin.q alternatives when a confiquration selection is made is 
siqnificantl¥ different than a rule that "causes a confiquration conflict." Claims 1, 3, and 4. 
A configuration conflict would exist in this example when one model allows the color ’red’ and 
another model does not. Another example of a configuration conflict between two models is when 
a first model releases a buildable configuration of ENGINE 2 in MARKET 1, and a second model 
to be combined with the first model does not release ENGINE 2 in MARKET 1. Present 
Application, Para. 55. 

Examiner respectfully disagrees with the applicant and fails to see his point. 

Successful combination of two DAGs, possibly representing two different major 

configurations is well known in the art and taught by Lichtenberg (Lichtenberg: 

[0062][0076][0085]). When there is DAGs are combined the conflicting 

configurations would not be present on the same path, thus the first example 

scenario would not occur as once in the configuration path of "another model", red 

would not be present as an option (Lichtenberg: [0092]-[0096]). 

Similarly, The incompatible option of second model having "ENGINE 2 in the 

MARKET 1" would not be encountered if the second model and first model DAGs 

are combined appropriately (Lichtenberg: [0062]), because that branch would never 

have been taken - i.e. the incompatible option would not been offered. 

Further, even if such a conflict happens, Lichtenberg teaches detecting such a 

configuration conflict in the combined DAG (Lichtenberg: [0102]-[0105] -emphasis 

on [0105]). Further, Lichtenberg shows combining the DAGs with compatibility check 

(Lichtenberg: [0134]-[0150]). 

Hence the arguments presented are considered to be unpersuasive. 
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Claim Objections 

14.Claims 8, 14 and 20 do not end ina period, instead end with a semi-colon. 

Claim Rejections - 35 USC § 101 

(Repeated from Previous Action) 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

15.Claims 1-22 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

Re.qardin.q Claim 1-22 

Claims 1-22 recite a abstract idea of combining two models (DAG) which 

specification describes as represented by Directed Acyclic Graphs (DAG) 

(Specification: (110, Fig.2). Combining DAG is a mathematical concept. Binary 

decision diagram (BDD) is a form of DAG and a paper showing the combining BDD1 

is included as prior art. 

Claims 1-22 do not claim any practical application of the combination. 

Section 2106 [R-2] (PatentableSubject Matter - Computer-Related Inventions) of the MPEP 
recites the following: 
/f the "acts" of a claimed process manipulate only numbers, abstract concepts or ideas, or signals 
representing any of the foregoing, the acts are not being applied to appropriate subject matter. 
Schrader, 22 F.3d at 294-95, 30 USPQ2d at 1458-59. Thus, a process consisting solely of 
mathematical operations, i.e., convertin.q one set of numbers into another set of numbersw 
does not manipulate appropriate subject matter and thus cannot constitute a statutory 
process. 
"/n practical terms, claims define nonstatutory processes if they: 
consist solely of mathematical operations without some claimed practical application (i. e., 

executing a "mathematical algorithm"); or - simply manipulate abstract ideas, e.g., a bid 

1 Symbolic Model Checking An approach to the state explosion problem; Kenneth L. McMillan, May 1992, 

Pg. 41-44 
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(Schrader, 22 F.3d at 293-94, 30 USPQ2d at 1458-59) or a bubble hierarchy (Warmerdam, 33 

F. 3d at 1360, 31USPQ2d at 1759), without some claimed practical appfication." 

Claims 1-4 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. As described through these claims, the 

claimed invention does not physically transform an article or physical object to a 

different state or thing, so to be eligible for patent protection, the claimed invention 

as a whole must accomplish a practical application. That is, it must produce a useful, 

concrete and tangible result." State Street, 149 F.3d at 1373-74, 47 USPQ2nd at 

160102. The purpose of this requirement is to limit patent protection to inventions 

that possess a certain level of "real world" value, as opposed to subject matter that 

represents nothing more than an idea or concept. 

Further, claims 1-4 do not seem to produce a tangible result. The tangible 

requirement of State Street decision requires that the claims must recite at least one 

35 USC 101 judicial exception, in that the process claim must set forth a practical 

application of the 35 USC 101 judicial exception. Benson, 409 U.S. at 71-72, 175 

USPQ at 676-77 (invention ineligible because had "no substantial practical 

application ."). 
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Claim Rejections - 35 USC § 112¶1st 

(Repeated from Previous Action) 

The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

16. Claims 1-4 (now 1-22) are rejected under 35 U.S.C. 101 because the claimed 

invention is not supported by either a specific asserted utility or a well 

established utility. 

The claimed invention is an abstract idea as explained in the 35 USC 101 claim 

rejection above. There may be a specific and substantial utility present in the 

specification, however it is not claimed. 

Claims 1-4 are also rejected under 35 U.S.C. 112, first paragraph. Specifically, 

since the claimed invention is not supported by either a -specific and substantial-- 

asserted utility or a well established utility for the reasons set forth above, one skilled 

in the art clearly would not know how to use the claimed invention. 

17.Further, Claims 1-4 (now 1-22) are rejected under 35 U.S.C. §112, first 

paragraph because current case law (and accordingly, the MPEP) require such 

a rejection if a §101 rejection is given because when Applicant has not in fact 

disclosed the practical application for the invention, as a matter of law there is 

no way Applicant could have disclosed how to practice the undisclosed 

practical application. This is how the MPEP puts it: 
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("The how to use prong of section 112 incorporates as a matter of law the 
requirement of 35 U.S.C. §101 that the specification disclose as a matter of 
fact a practical utility for the invention .... If the application fails as a matter of 
fact to satisfy 35 U.S.C. §101, then the application also fails as a matter of 
law to enable one of ordinary skill in the art to use the invention under 35 
U.S.C. §112."); In re Kirk, 376 F.2d 936, 942, 153 USPQ 48, 53 (CCPA 
1967) ("Necessarily, compliance with § 112 requires a description of how to 
use presently useful inventions, otherwise an applicant would 
anomalously be required to teach how to use a useless invention.") 
See, MPEP 2107.01(IV), quoting In re Kirk (emphasis added). 

Therefore, claims 1-4 are rejected on this basis. 
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Claim Rejections - 35 USC § 112¶2nd 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

18. Claim 1-22 rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter. 

which applicant regards as the invention. 

Re.qardin.q Claim 1-4 (Repeated) 

Claim 1 discloses the limitation in preamble "rules having a constraint that 

references a non-ancestral family to the constraint" which can be interpreted two 

different ways. Non-ancestral family could be child node (not the ancestor), or 

another interpretation could be a completely non-related family (e.g. low suspension 

in car needs bucket seats in a car, where the bucket seats and suspension nodes 

are not related). Examiner therefore requests a specific definition for the term "non- 

ancestral family" and its supported in the specification. 

For the reasons mentioned above the claim 1 is indefinite. Claim 2 does not remedy 

this deficiency and claims 3 & 4 recite the same in preamble, and therefore are 

rejected likewise. 

Further, no patentable weight is given to the limitation presented in the preamble 

started from the letter wherein as it bears no consequence on the steps of the 

method. Further, the implied limitaiion "non-cyclic chain of dependencies among the 

families and features of the families" is a definition for the directed acyclic graphs 

(DAG) and is well known in the art. 
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If the first interpretation for "non-ancestral family" is taken then each node in the 

DAG references its "non-ancestral" child node in a rule to decide which child note to 

select. 

Re.qardin.q Claim 1-22 (New) 

Claim 1 discloses "A method of consolidating usin.q a computer system to 

consolidate multiple models using an automated process". 

This claim is indefinite because it is not clear which statutory category the claim 

should be examined under - i.e. a "method" claim or a "system" claim. 

Secondly, applicant has amended the "automated process" in preamble and is not 

considered to be a limitation fir reasons below. (a) Claim preamble language may 

not be treated as a limitation where it merely states an intended use of the system 

and is unnecessary to define the invention, the U.S. Court of Appeals for the Federal 

Circuit ruled May 8 (Catalina Marketing Int’l Inc. v. Coolsavings. com Inc., Fed. Cir., 

No. 01-1324, 5/8/02). 

(b) Even if "consolidating the models" by an "automated process" is considered to be 

a limitation, this does not patentably distinguish the limitation from prior art. 

MPEP 2144.04 III states: 

In re Venner, 262 F.2d 91, 95, 120 USPQ 193, 194 (CCPA 1958) (Appellant argued that claims to 
a permanent mold casting apparatus for molding trunk pistons were allowable over the prior art 
because the claimed invention combined "old permanent-mold structures together with a timer 
and solenoid which automatically actuates the known pressure valve system to release the inner 
core after a predetermined time has elapsed." The court held that broadly providing an automatic 
or mechanical means to replace a manual activity which accomplished the same result is not 
sufficient to distinguish over the prior art.). 

Independent claims 3, 4 and 22 suffer from same deficiency and rejected likewise. 
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Dependent claims 2 and 5-9 are rejected based on their dependency on rejected 

claim 1. Dependent claims 1-15 are rejected based on their dependency on rejected 

claim 3. Dependent claims 16-21 are rejected based on their dependency on 

rejected claim 4. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

19.Claims 1-22 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. Patent 

Publication No. 2002/0165701 by Lichtenberg et al (Lichtenberg hereafter). 

Re.qardin.q Claim 1 (Updated) 

Lichtenberg teaches a method of consolidating multiple models in to a single 

consolidated model that maintains the non-cyclic dependencies (being a directed 

acyclic graph) among the families and feature of the families (described as 

component & associated rules)(Lichtenberg: [0076][0094][0062], Fig.l). 

Lichtenberg teaches wherein each model comprises only rules that define a non- 

cyclic chain of dependencies among families and features of families (Lichtenberg: 

[0062]-[0073]) and at least one model includes a rule that causes a configuration 

conflict with another model (Lichtenberg: [0062], [0090], [0092]-[0094], [0102]- 

[0105], [0134]-[-0150] - partial DAG representing features and families, [0162], 

[0191], [0383]- incompatibility between selected model and reconfiguration). 

Re.qardin.q Claim 2 

Lichtenberg teaches detecting any inconsistencies between rules included in the 

consolidated model (Lichtenberg: [0090]-[0094] - non-compatible products) and 
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attempting to resolve any detected inconsistencies by not allowing the user to select 

a inconsistent solution (Lichtenberg: [0096]-[0108]). 

Regardin.q Claim 3-4 (Updated) 

Limitations presented in claims 3-4 are similar to limitations presented in claim 1 and 

rejected likewise. Lichtenberg teaches a system (Lichtenberg: [0043]) and a 

computer program (Lichtenberg: Fig. 2-3, [0272]) for implementing the method of 

claim 1. Lichtenberg teaches wherein each model comprises only rules that define a 

non-cyclic chain of dependencies among families and features of families 

(Lichtenberg: [0062]-[0073]) and at least one model includes a rule that causes a 

configuration conflict with another model (Lichtenberg: [0062], [0090], [0092]-[0094], 

[0102]-[0105], [0134]-[-0150], partial DAG representing features and families, 

[0162], [0191], [0383]- incompatibility between selected model and reconfiguration). 

Re.qardin.q Claim 5 

Lichtenberg teaches wherein the models represent configuration models of vehicles 

(Lichtenberg: Fig.1 - Showing a bicycle). 

Re.qardin,q Claim 6 

Lichtenberg teaches wherein the consolidated model includes only buildable 

configurations (Lichtenberg: [0406]-[0412]- excluding incompatible selections). 

Regardin,q Claim 7 

Lichtenberg teaches combining the models into a single, consolidated model further 

comprises extending a rule from one of the models into an ancestor of a family of a 

defining constraint (Lichtenberg: [0062], [0076]); and repairing the extension of the 
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rule in a child of the ancestor of the family of the defining constraint (Lichtenberg: 

[0133]-[0150]). 

Re.qardin.q Claim 8 

Lichtenberg teaches combining the models into a single, consolidated model further 

comprises loading the models into a memory of the computer system (Lichtenberg: 

[0027]-[0034], [0224]-[0233], [0272]-[0274]); constructing a directed acyclic graph of " 

all rules in all the models (Lichtenberg: [0272]-[0274]); for each model, determining 

which portions of an overall configuration space for which the model does not 

provide a buildable configuration (Lichtenberg: [0008], [0060] and [0090]); and for 

each model, constraining statements of the rules with in the model to fall within a 

space of defining features of the model (Lichtenberg: [0061]-[0062]). 

Re.qardin.q Claim 9 

Lichtenberg teaches 

"determining which portions of an overall configuration space for which each model does not 
provide a buildable configuration further comprises determining which families are ancestors of 
families of defining constraints and subtracting a right hand side and a left hand side of each rule 
of each family that are ancestors of families of defining constraints from a rule representing all 
buildable configurations." 

as providing an intersection to provide all compatible (buildable) or incompatible (un- 

buildable) products (Lichtenberg: [0085]-[0094]). 

Re.qardin.q Claim 10 

System claim 10 discloses similar limitations as claim 2 and is rejected for the same 

reasons as claim 2. 
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Re.qardin.q Claim 11 

System claim 11 discloses similar limitations as claim 5 and is rejected for the same 

reasons as claim 5. 

Re.qardin.q Claim 12 

System claim 12 discloses similar limitations as claim 6 and is rejected for the same 

reasons as claim 6. 

Re.qardin.q Claim 13 

System claim 13 discloses similar limitations as claim 7 and is rejected for the same 

reasons as claim 7. 

Re.qardin.q Claim 14 

System claim 14 discloses similar limitations as claim 8 and is rejected for the same 

reasons as claim 8. 

Re,qarding Claim 15 

System claim 15 discloses similar limitations as claim 9 and is rejected for the same 

reasons as claim 9. 

Re.qardin.q Claims 16-21 

Computer program product claims 16-21 disclose similar limitations as claim 2, 5-9 

and are rejected for the same reasons as claims 2, 5-9 respectively. 

Re.qardin.q Claim 22 

Limitations presented in claim 22 are similar to limitations presented in claim 1 and 

rejected likewise. No specific support was cited for "means for" language and is this 

claim is interpreted ordinarily. 
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Conclusion 

20.THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 

policy as set forth in 37 CFR 1.t36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and 

any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply 

expire later than SIX MONTHS from the mailing date of this final action. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Akash Saxena whose telephone number is (571) 272- 

8351. The examiner can normally be reached on 9:30 - 6:00 PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 

supervisor, Kamini S. Shah can be reached on (571)272-2279. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) sYstem. Status information for published 

applications may be obtained from either Private PAIR or Public PAIR. Status 

information for unpublished applications is available through Private PAIR only. For 

more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 

have questions on access to the Private PAIR system, contact the Electronic Business 

Center (EBC) at 866-217-9197 (toll-free). 

Akash Saxena 
Patent Examiner, GAU 2128 
(571) 272-8351 
Tuesday, January 23, 2007 

Kamini S. Shah 
Supervisory Patent Examiner, GAU 2128 

Structural Design, Modeling, Simulation and Emulation 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Brandon M. Beck, Shawn A. P. Smith 

Versata Development Group, inc. 

Consolidation of Product Data Models 

10/827,978 Filed: April 19, 2004 

Akash Saxena Group Art Unit: 2128 

T00113 Customer No.: 33438 

Austin, Texas 
July 30, 2007 

FILED ELECTRONICALLY 

37 C.F.R. § 1.114 RCE SUBMISSION 

Dear Sir: 

This paper is a submission in accordance with 37 C.F.R. § 1.114, which 

accompanies a request for continued examination in the above referenced patent 

application. This paper responds to the Office Action dated January 29, 2007, having a 

shortened statutory period expiring on April 29, 2007. Accompanying this response is a 

petition under 37 C.F.R. § 1.136 for extension of time by three (3) months, setting a new 

time for response of July 30, 2007 (July 29, 2007 being a Sunday). Further examination 

and reconsideration are respectfully requested in view of the amendments and remarks set 

forth below. 
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AMENDMENTS TO THE CLAIMS 

1 1. (Currently amended) A method of consolidating using a computer system 

2 to consolidate multiple configuration models using an automated process, wherein each 

5 
.~ ....... ~. ........ ÷.ol ~1.. ÷~ ÷l. ..... ÷’°~’÷ the method comprising: 

6 determining if a conflict exists between at least two of the configuration models, 

7 wherein the configuration models are organized in accordance with 

8 respective directed acyclic graphs, each configuration model includes at 

9 least one ancestor configuration model family and a child configuration 

10 model family below the ancestor family, a first conflicting configuration 

11 model comprises a configuration model that includes a release of a 

12 product that is not released in at least a second conflicting configuration 

13 model and the product is defined using the ancestor and child 

14 configuration model families; 

15 extending the ancestor family of the product in the first conflicting configuration 

16 model to be compatible with second conflicting configuration model; 

17 restricting child family in the first conflicting configuration model so that the 

18 child family is not released in the extension of the ancestor family; 

19 combining the configuration models into a single, consolidated model that 

20 maintains a non-cyclic chain of dependencies among families and features 

21 of families for use in answering configuration questions., wherein ~ach 

22 ~A~I .... M ..... I .... I~ ÷I~o÷ A~ .......... ~ I~ ~I~o~ ~A .... A~ 

24 ~,I~ ÷I~÷ ........... ~ ..... ÷~ ..... 4c’I~÷ ..T~÷I~ ~÷I~ .... A~I 

1 

2 

3 

2. (Original) The method of claim 1 further comprising: 

detecting any inconsistencies between rules included in the consolidated model; 

and 
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4 attempting to resolve any detected inconsistencies. 

1 3. (Currently amended) A computer system for consolidating multiple 

2 models, v .......................... v ......... : ................... : ............. 

4 a ............................ a ...................... : .................. , e system 

5 comprising: 

6 a processor; and 

7 a memory, coupled to the processor, having code stored therein and executable by 

8 the processor, the cede tempering for: 

9 determinin~ if a conflict exists between at least two of the configuration 

10 models, wherein the configuration models are organized in 

11 accordance with respective directed acyclic graphs, each 

12 configuration model includes at least one ancestor configuration 

13 model family and a child configuration model family below the 

14 ancestor family, a first conflicting configuration model comprises a 

15 configuration model that includes a release of a product that is not 

16 released in at least a second conflicting configuration model and 

17 the product is defined usin~ the ancestor and child configuration 

18 model families; 

19 extending the ancestor family of the product in the first conflicting 

20 configuration model to be compatible with second conflicting 

21 configuration model; 

22 restricting child family in the first conflictin~ configuration model so that 

23 the child family is not released in the extension of the ancestor 

24 family; 

25 ~ ~odel ..... I:A~÷: .... A,,I~ ¯ .... r,:.~ fig ........................................ combining the con uration 

26 models into a single, consolidated model that maintains a non- 

27 cyclic chain of dependencies among families and features of 

28 families for use in answering configuration questions., v&crc-n 
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30 

31 

32 

1 4. (Currently amended) A computer program product having instructions 

2 encoded therein to consolidate multiple models, ..Tr.~z .... 1. ~.~ ..... z ..... ~ .... ~ 

5 thc cc.n~.traint, the instructions comprising code t~ for: 

6 determining if a conflict exists between at least two of the configuration models, 

7 wherein the configuration models are organized in accordance with 

8 respective directed acyclic graphs, each configuration model includes at 

9 least one ancestor configuration model family and a child configuration 

10 model family below the ancestor family, a first conflicting configuration 

11 model comprises a configuration model that includes a release of a 

12 product that is not released in at least a second conflicting configuration 

13 model and the product is defined using the ancestor and child 

14 configuration model families; 

15 extending the ancestor family of the product in the first conflicting configuration 

16 model to be compatible with second conflicting configuration model; 

17 restricting child family in the first conflicting configuration model so that the 

18 child family is not released in the extension of the ancestor family; 

19 cembine combining the configuration models into a single, consolidated model 

20 that maintains a non-cyclic chain of dependencies among families and 

21 features of families for use in answering configuration questions., whcrcin 

25                  ~’~ 
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1 5. (Currently amended) The method of claim 1 wherein the configuration 

2 models represent configuration models of vehicles. 

1 

2 

6. (Previously Presented) The method of claim 1 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

7. (Currently amended) The method of claim 1 wherein- 
~1~ ÷1,,~ ~A~I ~÷~ ~I ...... I~A~÷~A ~A~I 

a .... ~,,,,, .................... extending the ancestor 

family of the product in the first conflicting configuration model to be 

compatible with second conflicting configuration model further 

comprises: 

extending a rule from one of the models the first conflicting configuration 

model into [[an]] the ancestor of n family of n de.qning .... ,~z_,. 
~ ~utto LI ~tttL~ 

and 

restricting child family in the first conflicting configuration model so that the 

child family is not released in the extension of the ancestor family further 

comprises: 

repairing the extension of the rule in a child e.fthe ancer.tcr e.fthe family 

~-..~ a~.;.~ constraint the child family 

1 8. (Currently amended) The method of claim 1 wherein combining the 

2 models into a single, consolidated model further comprises: 

3 loading the configuration models into a memory of the computer system; 

4 constructing a directed acyclic graph of all rules in all the configuration models; 

5 for each configuration model, determining which portions of an overall 

6 configuration space for which the configuration model does not provide a 

7 buildable configuration; and 

8 for each configuration model, constraining statements of the rules with in within 

9 the configuration model to fall within a space of defining features of the 

10 configuration model[[;]]: 
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1 9. (Currently amended) The method of claim 8 wherein determining which 

2 portions of an overall configuration space for which each configuration model does not 

3 provide a buildable configuration further comprises: 

4 determining which families are ancestors of families of defining constraints; and 

5 subtracting a right hand side and a left hand side of each rule of each family that 

6 are ancestors of families of defining constraints from a rule representing 

7 all buildable configurations. 

1 

2 

3 

4 

5 

for~ 

10. (Currently amended) The system of claim 3 further comprising code [[to]] 

detect detecting any inconsistencies between rules included in the consolidated 

model; and 

al4em~ attempting to resolve any detected inconsistencies. 

1 11.    (Currently amended) The system of claim 3 wherein the configuration 

2 models represent configuration models of vehicles. 

1 

2 

12.    (Previously Presented) The system of claim 3 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

5 

6 

for~ 

13. (Currently amended) The system of claim 3 further comprising code [[to]] 

~v.~,a fig ........ extending a rule from one,,1~*’*~’~..,, ~a~o_.,,,~,,.o the first conflicting con uration 

model into [[an]] the ancestor c, fa family,,.~*’n,. ,~,--------sa~-" ...... ,~,,..o~.,,..~,~n--~" and 

repa r n e extens on o e rue n a .................................. j ..1 
¯ ~,~ a~.: ...... *~-* the child family Ltt~,.l g~,.iitttttt~ "~¢~.JttOLt utttL - . 

1 

2 

3 

for~ 

14. (Currently amended) The system of claim 3 further comprising code [[to]] 

!oad loading the configuration models into a memory of the computer system; 
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4 

5 

6 

7 

8 

9 

10 

11 

censtmct constructing a directed acyclic graph of all rules in all the configuration 

models; 

for each configuration model, determine determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, co-~~’- constraining statements of the rules with 

i-n within the configuration model to fall within a space of defining 

features of the configuration model[[;]]: 

1 

2 

3 

4 

5 

6 

7 

15. (Currently amended) The system of claim 14 further comprising code 

[[to]] for: 

determine determining which families are ancestors of families of defining 

constraints; and 

subtract subtracting a right hand side and a left hand side of each rule of each 

family that are ancestors of families of defining constraints from a rule 

representing all buildable configurations. 

1 

2 

3 

4 

5 

16.    (Currently amended) The computer program product of claim 4 further 

comprising code [[to]] for: 

detect detecting any inconsistencies between rules included in the consolidated 

model; and 

attem~ attempting to resolve any detected inconsistencies. 

1 17.    (Previously Presented) The computer program product of claim 4 

2 wherein the models represent configuration models of vehicles. 

1 18.    (Currently amended) The computer program product of claim 4 wherein 

2 the configuration models represent configuration models of vehicles. 
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1 

2 

3 

4 

5 

6 

19.    (Currently amended) The computer program product of claim 4 further 

comprising code [[to]] for: 

~..~,~ ~ fig ....... extending a rule from .... ,,.~*’*~’~,.,, _~.~1o_.,,,~,,.o the first conflicting con uration 

A ~ ~ model into [[an]] the ancestor c,f a family c,f a ......... ~, cc, nr, tramt; and 

repairin e extension of the rule in a .................................. j ..~ 

~,~ A~�,~; ...... ~;~ the child family 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

20.    (Currently amended) The computer program product of claim 4 further 

comprising code [[to]] for: 

!ead loading the configuration models into a memory of the computer system; 

cen~tmct constructing a directed acyclic graph of all rules in all the configuration 

models; 

for each configuration model, dctc~inc determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, cc, nstrain constraining statements of the rules with 

within the configuration model to fall within a space of defining 

features of the configuration model[[;]]_. 

1 

2 

3 

4 

5 

6 

7 

21.    (Currently amended) The computer program product of claim 20 further 

comprising code [[to]] for: 

dctc~r~inc determining which families are ancestors of families of defining 

constraints; and 

suktract subtracting a right hand side and a left hand side of each rule of each 

family that are ancestors of families of defining constraints from a rule 

representing all buildable configurations. 

1 

2 

3 

4 

22.    (Currently amended) A computer system for performing an automatic 

consolidation of multiple models of configurable products, the system comprising: 

means for determining if a conflict exists between at least two of the 

configuration models, wherein the configuration models are organized in 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

means 

means 

means 

accordance with respective directed acyclic graphs, each configuration 

model includes at least one ancestor configuration model family and a 

child configuration model family below the ancestor family, a first 

conflicting configuration model comprises a configuration model that 

includes a release of a product that is not released in at least a second 

conflicting configuration model and the product is defined using the 

ancestor and child configuration model families; 

for extending the ancestor family of the product in the first conflicting 

configuration model to be compatible with second conflicting 

configuration model; 

for restricting child family in the first conflicting configuration model so 

that the child family is not released in the extension of the ancestor family; 

for combining the configuration models into a single, consolidated model 

that maintains a non-cyclic chain of dependencies among families and 

features of families for use in answering configuration questions., wherein 

A .... A~ ....... ~’~I~ .... A ~e~ ..... ~’~’~I~ .... A ~÷ I~÷ ~ 

~A~I ~h~A ..... I~ ÷I~÷ ........... ~ ..... ÷~ ..... ~÷..~÷I~ ~÷I~. 

~A~I 

REMARKS 

Claims 1-22 are pending. 

Claims 1-22 stand rejected. 

Claims 1, 3-5, 7-11, 13-16, and 19-22 have been amended. 

Claim Objections 

Claims 8, 14 and 20 are objected to for improper punctuation and have been 

amended to end with a period instead of a semicolon. 

Applicants respectfully request withdrawal of the rejection. 
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Claim Rejections - 35 U.S.C. § 101 

Claims 1-4 stand rejected under 35 U.S.C. § 101 as being directed to non- 

statutory subject matter and as not being supported by either a specific asserted utility of 

a well established unity. 

Applicants have amended claims 1, 3, and 4 to explicitly recite the practical of 

application of the consolidated model. More specifically, Applicants have amended 

claims 1, 3, and 4 to recite "combining the configuration models into a single, 

consolidated model that maintains a non-cyclic chain of dependencies among families 

and features of families for use in answering configuration questions". 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 112 

Claims 1-4 stand rejected under 35 U.S.C. § 112, first and second paragraphs. 

Applicants respectfully traverse the rejections. 

Io 

I. Applicants have amended claims 1, 3, and 4 to explicitly recite the practical of 

application of the consolidated model. More specifically, Applicants have amended 

claims 1, 3, and 4 to recite "combining the configuration models into a single, 

consolidated model that maintains a non-cyclic chain of dependencies among families 

and features of families for use in answerin~ configuration questions". 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

II. 

II. Claims 1-4 also rejected under 35 U.S.C. § 112, second paragraph, because 

"the limitation in the [independent claim] preamble[s] of"rules having a constraint that 

references a non-ancestral family of the constraint" can be interpreted to different ways. 
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Office Action p. 5. Applicants have amended claims 1-4 to delete reference to "a non- 

ancestral family of the constraint." 

Accordingly, Applicants respectfully request withdrawal of the 35 U.S.C. § 112 

based rejections. 

Claim Rejections - 35 U.S.C. § 102 

Claims 1-4 stand rejected under 35 U.S.C. § 102(b), as being anticipated by U.S. 

Publication No. 2002/0165701 to Lichtenberg et al. (hereinafter "Lichtenberg"). 

Applicants respectfully traverse the rejection. 

Applicants respectfully submit that the claims, as amended, are allowable over 

Lichtenberg because, for example, Lichtenberg neither teaches nor suggests: 

determining if a conflict exists between at least two of the configuration 

models, wherein the configuration models are organized in 

accordance with respective directed acyclic graphs, each 

configuration model includes at least one ancestor configuration 

model family and a child configuration model family below the 

ancestor family, a first conflicting configuration model comprises a 

configuration model that includes a release of a product that is not 

released in at least a second conflictin~ configuration model and 

the product is defined usin~ the ancestor and child configuration 

model families; 

extending the ancestor family of the product in the first conflicting 

configuration model to be compatible with second conflicting 

configuration model; [and] 

restricting child family in the first conflicting configuration model so that 

the child family is not released in the extension of the ancestor 

family. Claims 1, 3, and 4. 

Lichtenberg teaches "obtaining the number of all possible compatible products 

comprising at least one chosen alternative for each of the products for which an 
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alternative is chosen and providing this information to the user." Lichtenberg, para. 

0062. Lichtenberg also teaches "combining two DAGs". Lichtenberg, para. 0076. 

Lichtenberg teaches that, "the step of selecting an alternative may comprise identifying 

Boolean variables relating to any other alternative(s) of the component and nodes ... 

[and] in the DAG, identifying paths comprising such nodes." Lichtenberg, para. 0096. 

"Such paths then may relate directly to "incompatible products" in that these products are 

no longer interesting." Id. Subsequently, Lichtenberg teaches that, "If, during 

configuration, a selected alternative is not compatible with other, chosen alternatives, the 

step of checking the DAG may further comprise .... " Id., para. 0102. "In this situation, 

the user may choose to actually enter or choose/select the selected alternative and then 

un-choose the or those alternative(s) which is/are not compatible therewith." Id., para. 

0105. 

Thus, Applicants respectfully submit that Lichtenberg teaches that during 

configuration a user’s particular selection can exclude other possible choices. In other 

words, selection of a particular component can exclude selection of other components. 

Applicants respectfully submit that the alternative choices taught by Lichtenberg 

are within a single DAG, whether a combination of other DAGs or not. However, 

Applicants respectfully submit "obtaining the number of all possible compatible 

products" and "combining two DAGs" does not teach or suggest "determinin~ if a 

conflict exists between at least two of the configuration models" as required by claims 1, 

3, and 4. (emphasis added). 

Applicants respectfully further submit that since Lichtenberg does not teach or 

suggest "determinin~ if a conflict exists between at least two of the configuration 

models", Lichtenberg also does not teach or suggest: 

extending the ancestor family of the product in the first conflicting 

configuration model to be compatible with second conflicting 

configuration model; [and] 
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restricting child family in the first conflicting configuration model so that 

the child family is not released in the extension of the ancestor 

family. Claims 1, 3, and 4. 

Applicants respectfully request withdrawal of the rejection of claims 1, 3, and 4. 

Applicants also respectfully request withdrawal of the rejection of claim 2 for at least the 

same reason as Claim 1. 

Applicants respectfully submit that new claims 5-22 are allowable for at least the 

same reasons as claims 1, 3, and 4. 

Regarding the response to Applicants remarks in the previous Office Action, 

Applicants respectfully disagree with the conclusions drawn in the Office Action. For 

example, the Office Action on page 5 states that "Applicants have themselves addressed 

the first argument." "The fact that Lichtenberg teaches selection of a particular 

component can exclude selection of other components shows a conflict was detected and 

a particular configuration path was chosen in the directed acyclical graphs." Id. 

Applicants respectfully submit that excluding a selection by selecting a particular 

component in the context of Lichtenberg does not indicate a conflict of the rules. It 

shows the presence of an ’exclude’ type rule or the equivalent thereof. A conflict would 

exist if one rule said to exclude a component and another rule said to include the 

component. The presence of an ’exclude’ type rule does not alone indicate a conflict 

among rules. Thus, Applicants respectfully submit that finding alternatives that are 

incompatible with other chosen alternatives, as taught in Lichtenberg paras. 0102-0105 is 

a discussion regarding compatibility of alternatives and not about conflict between rules. 

Regarding Lichtenberg’s teachings and suggestions regarding combining DAGs, 

Applicants cannot find any teachings or suggestions in Lichtenberg that Lichtenberg had 

(or possibly appreciated) the problems of combining two configuration models when "a 

first conflicting configuration model [that] comprises a configuration model that includes 

a release of a product that is not released in at least a second conflicting configuration 

model and the product is defined using the ancestor and child configuration model 

families." Claims 1, 3, and 4. 
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CONCLUSION 

In view of the amendments and remarks set forth herein, Applicant respectfully 

submits that all pending claims are in condition for allowance. Accordingly, Applicant 

requests that a Notice of Allowance be issued. Nonetheless, should any issues remain 

that might be subject to resolution through a telephone interview, the Examiner is 

requested to telephone the undersigned at 512-338-9100. 

FILED ELECTRONICALLY 

July 30, 2007 

Respectfully submitted, 

/Kent B. Chambers’/ 

Kent B. Chambers 
Attorney for Applicant(s) 
Reg. No. 38,839 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Brandon M. Beck, Shawn A. P. Smith 

Versata Development Group, Inc. 

Consolidation of Product Data Models 

10/827,978 Filed: April 19, 2004 

Akash Saxena Group Art Unit: 2128 

T00113 Customer No.: 33438 

Austin, Texas 
July 30, 2007 

FILED ELECTRONICALLY 

PETITION FOR EXTENSION OF TIME 

Dear Sir: 

Applicants respectfully petition for a three (3) month extension of time within which to 

respond to the January 29, 2007 outstanding Office Action, such extension allowing the 

undersigned until July 30, 2007 (July 29, 2007 being a Sunday) to respond. 

The extension fee is being paid via the USPTO EFS. The Commissioner is authorized to 

deduct any additional fees which may be required or credit any overpayment to Deposit Account 

No. 502264. 

FILED ELECTRONICALLY 

July 30, 2007 

Respectfully submitted, 

/Kent B. Chambers’/ 

Kent B. Chambers 
Attorney for Applicant(s) 
Reg. No. 38,839 

-1- 

Page 150 of 326
FORD 1007



_... 

PATENT APPLICATION FEE DETERMINATION RECORD 
Effective October 1. 2003 

CLAIMS AS FILED - PART I 

I 
¯ J App1,cat,on orDockel Number 

I 

t~ minus 20= 

, minus 3 = 

MULTIPLE DEPENDENT CLAIM PRESENT 

(Column 1 ) 

NUMBER FILED 

IColumn 21 

NUMBEREXTRA 

D 
Ill 

° If the �lifference in column 1 is less than zero, enter "0" in column 2 

TOTAL CLAIMS 

,FOR 

TOTAL CHARGEABLE CLAIMS 

INDEPENDENT CLAIMS 

AS AMENDED - PART II 

"X$9= 

X43~ 

+145= 

TOTAL 
ADD~FEE 

ADDI- 

RATE TIONAL 

¯ FEE ¯ 

x$ 9= / 

X43=. / 

+145= 
/ 

"TOTAL 

(~l/sl} 
(Column2| 

REMAINING NUMBER 
AIFII:R PREVIOUSLY 

PAID FOR 

Total inus ,,,, 

FIRST PRESENTATION OF MULTIPLE! DE, PENDENT CLAIM [] 
+145= 

Column 3 

PRESENT 
EXTRA 

I:1 

RATE 

X$9= 

)(43= 

RATE 

)($18= 

X86= 

+290= 

TOTAl 
ADDIT. r~r 

ADDI- 
TIONAL 

FEE 

+29O= 

SMALL ENTITY 
TYPE 

RATE ’FEE 

BASIC FEE 385.00 

XS 9= ’ 

X43= 

+145= 

TOTAL 

SMALL EI~ITITY 

.... ADDI. 
RATE. TIONAL 

FEE 

OR 

OR 

OR 

OTHER THAN 

SMALL ENTITY 

RATE FEE 

BASIC FE! 770.00 

XS18-- 

X86= 

*2SO= 

TOTAL 
OTHER THAN 

SMALL ENTITY 

RATE 

ADDI- 

TIONAL 

FEE 

Q 

I AJDDi- 

~ TIDNAL 

FEE ¯ 

Page 151 of 326
FORD 1007



/ ¯ 

EAST Search History 

Ref Hits Search Query DBs Default Plurals Time Stamp 

# Operator 

L4 2 US-PGPUB OR OFF    2007/09/21 19:27 (US-20040133457-$ or 
US-20060136904-$).did. 

L3 

L2 19 

L1 not L2 

L1 21 

S63 0 

$62 0 

$60 0 

S61 26 

S64 2 

(US-20030069737-$ or 
US-20040002838-$ or 
US-20060106626-$ or 
US-20020165701-$ or 
US-20040030786-$).did. or 
(US-6002854-$ or US-5802508-$ or 
US-5873081-$ or US-5515524-$ or 
US-6216109-$ or US-6300948-$ or 
US-6405308-$ or US-5825651-$ or 
US-6178502-$ or US-6241775-$ or 
US-6009406-$ or US-5996114-$ or 
US-5615341-$ or US-6807576-$). 
did. 

(US-20030069737-$ or 
US-20040002838-$ or 
US-20060106626-$ or 
US-20020165701-$ or 
US-20040030786-$ or 
US-20040133457-$ or 
US-20060136904-$).did. or 
(US-6002854-$ or US-5802508-$ or 
US-5873081-$ or US-5515524-$ or 
US-6216109-$ or US-6300948-$ or 
US-6405308-$ or US-5825651-$ or 
US-6178502-$ or US-6241775-$ or 
US-6009406-$ or US-5996114-$ or 
US-5615341-$ or US-6807576-$). 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

OR 

OR 

did. 

DAG same (conflictS4 with 
(merg$4)) 

DAG with conflictS4 

DAG adj edit 

DAG adj edit 

US-PGPUB, OR 
USPAT 

US-PGPUB; OR 
USPAT 

US-PGPUB; OR 
USPAT 

USPAT OR 

DAG with (conflictS4 incompatible 
disjoint inconsistent clash$ 
disagre$6 discordS4 discrepant 
incongruous inharmonious) with 
(remov$4 prun$5 chopp$4 cutS5 

editS4) 

US-PGPUB; 
USPAT 

OR 

a 

OFF 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 

2007/09/21 19:26 

2007109121 19:26 

2007/09/21 19:26 

2007/09/21 16:19 

2007/09/21 16:19 

2007/09/21 16:15 

2007109121 16:15 

2007/09/21 14:31 

912112007 7:27:48 PM 
C:\Documents and Settings\asaxena\My Documents\EAST~Workspaces\10827078.wsp 

Page 1 

Page 152 of 326
FORD 1007



EAST Search History 

$59 

$57 

$58 

16 

19 

1746 $55 

$56 

DAG with (conflictS4 incompatible 
disjoint inconsistent clash$ 
disagre$6 discordS4 discrepant’ 
incongruous inharmonious) same 
(remov$4 prun$5 chopp$4 cutS5 

editS4) 

S56 and (remov$4 prun$5 chopp$4 

cutS5 editS4) 

S56 and (remov$4 prun$5 chopp$4 

cutS5 editS4) and conflictS4 

(US-20030069737-$ or 
US-20040002838-$ or 
US-20060106626-$ or 
US-20020165701-$ or 
US-20040030786-$).did. or 
(US-6002854-$ or US-5802508-$ or 
US-5873081-$ or US-5515524-$ or 
US-.6216109-$ or US-6300948-$ or 
US-6405308-$ or US-5825651-$ or 
US-6178502-$ or US-6241775-$ or 
US-6009406-$ or US-5996114-$ or 
US-5615341-$ or US-6807576-$). 
did. 

(configuration) with (conflictS4 
incompatible disjoint inconsistent 
clash$ disagre$6 discordS4 
discrepant incongruous 
inharmonious) 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

US-PGPUB; 
USPAT 

USPAT 

OR 

OR 

OR 

OR 

OR 

ON 

OFF 
,.L’ 

ON 

OFF 

f 

OFF 

2007/09/21 11:18 

2007109121 11:15 

2007109121 09:35 

2007109121 09:32 

2007109/15 18:09 

912112007 7:27:48 PM 
C:\Documents and Settings\asaxena\My Documents\EAST~Workspaces\10827078.wsp 

Page 2 

Page 153 of 326
FORD 1007



Go o, gle.;~..Web History Page 1 of 2 

( 

Google [ 
Web History for~ ’ 

Your web history is limit, 

All History 

Web 

Images 

News 

Products 

Video 

Maps 

Books 

Sep 21, 2007 
7:23pm    Searched for An Object Model for Evolutionary Configuration Management 

7:21 pm Searched for Toward SCM / PDM Integration? - 8 V[e.wf~d....!.....(e,s.M.[t 

~ Tg_w._a!d_S.CM.._LP. D__M_in.teg~a..tJ.Q_n..?.- imag.fr 

Pause 

Remove items 

Trends 

Interesting Items 

Bookmarks ~i~ 

4:15pm 

4:14pm 

4:13pm 

4:12pm 

4:12pm 

4:10pm 

4:09pm 

Searched for merge DAG Edit 

Searched for .DA_G I~.d_i_t - ~ Y.i.f~we.d...2....[es.M!f~S 

i~:~ 0_AG_-_5_djLMe.etj ogL_Sav_e_..t.b.,e_~..a...~.L(~.d..) - plantontology.org 

http://www.yeastgenome org/fung/funga anatomy ontolo.qy/faq .... 

Searched for DAG Edit ~ .Yjf~YY.e.d..?....[es.u.]ts. 

!~’,~ http:llgenetics.stanford.edu/,qo-email/emal-qofrends/gofren... 

,~,~-Software - yeastgenome.org - ~ S.e.e..,.:!...,,m.Q,[e..,pa.g.e, 

Searched for DAG Edit - I~ Vie yy.e.~l.,..:3..,,re.su!,ts 

Sou rceForge, net: Files - sourceforge, net 

i~ DAG-Edit Documentation - geneontology.org - ~ See 1 more .page 

!:~~ http:llami,qo.geneontolo,qy.or.qldev!iavaldagedi~docsldownloadi... 

Searched for merge DAG Edit                 -’ 

Searched for merge DAG - ~ V[ff.w.e.cl..,2 .[e..s...uJts. 

.I’,~ Optimally Work-Competitive Scheduling for Cooperative... - uconn.edu 

~.qo-2004: Re: Does DAG-Edit understand merging correctly? - stanford.edu -~ See 1 
.. 

Searched for repair DAG 

9:27am 

9:26am 

9:26am 

Searched for combining DAG 

Searched for c0mb_i_ning DAG- ~ V[e~.ecl_l......r.e~.M.!t ’ 

~,~ The C_o_m bj....nj...ng_QA_.G. - acm,org 

Searched for cobining DAG 

Bookmark pages more easily. Install the free Google Toolbar. 

Older) Oldest)) 

http://www.google.com/history/?hl=en&zx=yVUbBfo3f28 9/21/2007 
Page 154 of 326

FORD 1007



Google---,.Web History Page 2 of 2 

i [~h. History__] [~.:,:Sea[~bJbe~eb, ~.. J 

f, 

.# 

©2007 Google - Google Home - Web History Help_ - Privacy Policy - About Google 

f 

http ://www.goo gle .com/history/?hl=en&zx=yVUbB fo 3f28 9/21/2007 
Page 155 of 326

FORD 1007



. 

Results (page l): DAG merge Page 1 of 6 Results (page I): DAG merge Page 2 of 6 

USPTO 

Terms used: bAG mg[g~ 

Sort results relevance ~, 
(~ Save results to a Binder 

by Iffl Search Tips 

resultsDisplay expanded form ~ ~_jOpen results in a new 

window 

Results 1-20of200 Result page: 1 2 3 4 ~ 6-- 7 ~. ~ ~ 

Best 200 shown Relevance scale [] [] [] ¯ ¯ 

1 Is it a tree, a DAG, or a cyclic graph? A shape analysis for heap-directed pointers in [] 

C 
R-akesh Ghiya, Laurie J. Mendren 
January 1996 Proceedings of the 23rd ACM SIGPLAN-SZGACT symposium on 

Principles of programming languages POPL ’96 
Publisher: ACM Press 
Full text available: 1~ odf{ 1.51 MB) Additional Information: ~J[I citation, references. ¢Jtings. index terrIt~ 

Ie~ Feedback Repo~ a problem Satisfaction 

survey 

Found 13,333 of 211,032 

Try an Advanced Search 

Try this search in The ACM Guide 

2 Compilation: Efficient partitioning of fragment shaders for multiple-output hardware 

~ Tim Foley, Mike Houston, Pat Hanrahan 

. August 2004 Proceedings of the ACM SIGGRAPH/EUROGRAPHICS conference on , 
Graphics hardware HWWS ’04 

Publisher: ACM Press 
Full text available: 1~ edf~183.53 KB} Additional Information: full citetion, abstracL references. ¢,ffinqs. index 

terms 
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The increasing popularity of the field programmable gate-array (FPGA) technology has 

generated a great deal of interest in the algorithmic study and tool development for 
FPGA-spedfic design automation problems. The most widely Used FPGAs are LUT based 
FPGAs, in which the basic logic element is a K-input one-output lookup-table (LUT) that 
can implement any Boolean function of up to K variables. This unique feature of the LUT 
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Database systems frequently have to execute a set of related queries, which share 
several common subexpressions. Multi-query optimization exploits this, by finding 

evaluation plans that share common results. Current approaches to multi-query 
optimization assume that common subexpressions are materialized. Significant 
performance benefits can be had if common subexpressions are pipelined to their uses, 
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This paper describes the system overview of our Java Just-In-lqme (313) compiler, which 

is the basis for the latest production version of IBH Java .11-1" compiler that supports a 
diversity of processor architectures including both 32-bit and 64-bit modes, QSC, R!SC, 
and VI3W architectures. In particular, we focus on the design and evaluation of the cross- 
platform optlmizations that are common across different architectures. We studied the 
effectiveness of each optimization by selectively disabling ... 
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Full text available: ~ Ddff301.59 KS) Additional Information: full citation, abstract, references, index terms 

In chip multiprocessors (CMPs), limiting the number of offchip cache misses is crucial for 

good performance. Many multithreaded programs provide opportunities for constructive 

cache sharing, in which concurrently scheduled threads share a largely overlapping 
working set. In this paper, we compare the performance of two state-of-the-art 

schedulers proposed for fine-grained multithreaded programs: Parallel Depth First (PDF), 
which is specifically designed for constructive cache sharing, ... 
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Real-time programmable graphics hardware has resource constraints that prevent 
complex shaders from rendering in a single pass. One way to"virtualize these resources is 

to partition shading computations into multiple passes, each of which satisfies the given 
constraints. Many such partitions exist for a shader, but it is important to find one that 

renders efficiently. We present Recursive Dominator Split (RDS), a polynomial-time 
algorithm that uses a cost model to find near-optimal partitions of ... 
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The speed of message dispatching is an important issue in the overall performance of 
object-oriented programs. We have developed an algorithm for constructing efficient 
dispatch functions that combines novel algorithms for efficient single dispatching, multiple 

dispatching, and predicate dispatching. Our algorithm first reduces methods written in the 
general predicate dispatching model (which generalizes single dispatching, multiple 
dispatching, predicate classes and classifiers, and patter ... 
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these interpretations define redundant computations because they lead to multiple calls 
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on properties of the functions d. We explore four sets of assumptions about these 
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Although optimizing compilers have successfully been used to reduce the size and running 

times of compiled programs, present incremental compilers only support the incremental 
update of unoptimized code. In this work, we extend the notion of incremental 
compilation to include optimized code. Techniques to incrementally compile locally 
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DETAILED ACTION 

1. Claim(s) 1-22 has/have been presented for examination based on amendment filed 

on 30th July 2007. 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth 

in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant’s submission filed on 30th 

July 2007 has been entered. 

3. Claim(s) 1, 3, 4, 5, 7, 8, 9, 10, 11, 13, 14, 15, 16, 18-22 is/are amended. 

4. Claim(s) 1-22 remain rejected under 35 USC § 101. 

5. Claim(s) 1-22 remain rejected under 35 USC § 112, as new rejection is added and 

previous ones are updated. 

6. Claim(s) 1-22 remain rejected under 35 USC § 102 with updated response. 

7. The arguments submitted by the applicant have been fully considered. Claims 1-22 

remain rejected and this action is made NON-FINAL. The examiner’s response is as 

follows. 
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Claim Interpretation 

, 

Claim 1 is amended to recite the following limitations: 
� 

determininq if a conflict exists between at least two of the confiquration models [1], wherein the 
configuration models are organized in accordance with respective directed acyclic graphs, each 
confi.quration model includes at least one ancestor confiquration model family and a child 
confi.quration model family below the ancestor family [2], a first conflicting configuration model 
comprises a configuration model that includes a release of a product that is not released in at 

least a second conflictinq confiquration model and the product is defined usinq the ancestor and 
child confiquration model families [3]; 

extending the ancestor family of the product in the first conflicting configuration model to be 
compatible with second conflicting configuration model [4];          ~ " 

restricting child family in the first conflicting configuration model so that the child family is not 
released in the extension of the ancestor family [5]; 

combining the configuration models into a single, consolidated model that maintains a non-cyclic 
chain of dependencies among families and features of families for use in answering configuration 
questions. 

f. 

Determining if a conflict exists as in [1] above is understood as identification of non- 

complaint components/products in configuration. 

In [2], the "ancestor configuration" is understood as parent configuration of the "child 

configuration". 

In [3], the "ancestor configuration model family" is the same for’ the "first conflicting 

configuration model" and "second conflicting configuration model". 

The "child configuration model family" is different for the "first conflicting 

configuration model" and "second conflicting configuration model". 

In [4], the step of extending the ancestor family to the second configuration is 

understood as identification of the common parent node in the directed acyclic graph 

(DAG) for both the "first child configuration model family" and ’"second child 

configuration model family". 
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In [5], the step of restricting is understood as removin.q from the DAG the "first child 

configuration model family" and addin,q "second child configuration model family". 
F. 

Overall the process is understood as conflict determination and selection of second 

conflicting child configurations, removal of the first conflicting child configurations, 

thereby providing the resolution to the conflict. Further the proCess involves 

combining two DAG that are identical till parent nodes (top parts of the DAG as 
f. 

ancestral configurations) of the conflicting children, and then removal of one of the 

children to publish/release of a suitable combination. 

E.g. All the components of a bike, sans the gears, representing ancestral 

configuration, and 10 speed and 15 speed gears as conflicting child configurations. If 

the 10-speed gear is the released version, the 15-speed gear is combined with the 

ancestral configuration with restriction (removal of 10 speed to resolve to a 

completed configuration) on the 10-speed, for release as a new product - leading to 

the final step of the claim. 
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Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

9. Claims 1-22 recite a abstract idea of combining two models (DAG) which 

specification describes as represented by Directed Acyclic Graphs (DAG) 

(Specification (110, Fig.2). Combining DAG is a mathematicallconcept. Binary 

decision diagram (BDD) is a form of DAG and a paper showing the combining BDD1 

is included as prior art. 

Claims 1-22 do not claim any practical application of the combination. 

Section 2106 [R-2] (Patentable Subject Matter- Computer-Related~!nventions) of the MPEP 
recites the following: 
/f the "acts" of a claimed process manipulate only numbers, abstract concepts or ideas, or signals 
representing any of the foregoing, the acts are not being applied to appropriate subject matter. 
Schreder, 22 F.3d at 294-95, 30 USPQ2d at 1458-59. Thus, a process consisting solely of 
mathematical operations, L e., convertin.q one set of numbers into another set of numbers, 
does not manipulate appropriate subiect matter and thus cannot constitute a statutoilf 
process. 
"/n practical terms, claims define nonstatutory processes if they: 
consist solely of mathematical operations without some claimed practical application (i. e., 
executing a "mathematical algorithm"); or - simply manipulate abstract ideas, e.g., a bid 
(Schrader, 22 F.3d at 293-94, 30 USPQ2d at 1458-59) or a bubble hierarchy (Warmerdam, 33 
F.3d at 1360, 31USPQ2d at 1759), without some claimed practical application." 

Claims 1-22 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. As described through these claims, the 

claimed invention does not physically transform an article or physical object to a 

different state or thin,q, so to be eligible for patent protection, the claimed invention 

as a whole must accomplish a practical application. That is, it must produce a useful, 

t[ 1 Symbolic Model Checking An approach to the state explosion problem; Kenneth L. McMillan, May 1992, 

Pg. 41-44 
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concrete and tangible result." State Street, 149 F.3d at 1373-74, 47 USPQ2nd at 

160102. The purpose of this requirement is to limit patent protection to inventions 

that possess a certain level of "real world" value, as opposed to subject matter that 

represents nothing more than an idea or concept¯ 

Further, claims 1-22 do not seem to produce a tan.qible result. The tangible 

requirement of State Street decision requires that the claims must recite at least one 

35 USC 101 judicial exception, in that the process claim must’set forth a practical 

application of the 35 USC 101 judicial exception¯ Benson, 409 U.S. at 71-72,175 

USPQ at 676-77 (invention ineligible because had "no substantial practical 

application."). 

Applicant has amended the limitation (underlined) 

"combining the confi.quration models into a single, consolidated model that maintains a non-cyclic 
chain of dependencies among families and features of families for use in answerinq confiquration 
questions." 

First "for use in answering configuration questions" does not make the claim 

statutory as the result of the method step are still not concrete~and tangible. 

Secondly, the claim still presents an abstract idea not directed towards any claimed 

specific transformation of physical object and as understood by claim interpretation 

is limited to mathematical concept of altering a DAG presentation. 

Independent claims 1, 3, 4 and 22 all recite the intended use 6f the combining the 

DAG in the last step. 

MPEP 701 & 2105 states: 

A recitation of the intended use of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the claimed 
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invention from the prior art. If the prior art structure is capable of pedorming the intended use, 
then it meets the claim. 

In this case the intended use does not result in any structural difference and does 

not add any limitation to the method, system, or program product claims. The 

rejection is maintained under this statute.                ... 

v 
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Claim Rejections - 35 USC § 112¶1st 

The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearlyconnected, to make 
and use the same and shall set forth the best mode contemplated by t.b.e inventor of carrying out 
his invention.                                                .’ 

10.Claims 1-22 are rejected under 35 U.S.C. 101 because the claimed invention is 

not supported by either a specific asserted utility or a well established utility. 

The claimed invention is an abstract idea as explained in the 35 USC 101 claim 

rejection above. There may be a specific and substantial utilitypresent in the 

specification, however it is not claimed. 

, Claims 1-22 are also rejected under 35 U.S.C. 112, first paragraph. Specifically, 

since the claimed invention is not supported by either a -specific and.substantial-- 
t’i 

asserted utility or a well established utility for the reasons set forth above, one skilled 

in the art clearly would not know how to use the claimed invention. 

11. Further, Claims 1-22 are rejected under 35 U.S.C. §112, first paragraph 

because current case law (and accordingly, the MPEP) require such a rejection 

if a §101 rejection is given because when Applicant has not in fact disclosed 

the practical application for the invention, as a matter of law there is no way 

Applicant could have disclosed how to practice the undisclosed practical 

application. This is how the MPEP puts it: 

("The how to use prong of section 112 incorporates as a matter Of law the 
requirement of 35 U.S.C. §101 that the specification disclose as a matter of 
fact a practical utility for the invention .... If the application fails as a matter of 
fact to satisfy 35 U¯S.C. §101, then the application also fails as a matterof 
law to enable one of ordinary skill in the art to use the invention under 35 
U.S.C. §112."); In re Kirk, 376 F.2d 936, 942, 153 USPQ 48, 53 (CCPA 
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196.7) ("Necessarily, compliance with § 112 requires a descripti°n°f how to 
use presently useful inventions, otherwise an applicant would 
anomalously be required to teach how to use a useless invention.") 

See, MPEP 2107.01(IV), quoting In re Kirk (emphasis added). 

Therefore, claims 1-22 are rejected on this basis. 

12. Claims 1-22 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 

with the written description requirement. The claim(s) contains subject matter which 

was not described in the specification in such a way as to reasonably convey to one 

skilled in the relevant art that the inventor(s), at the time the application was filed, 

had possession of the claimed invention. Specifically, based on applicant’s 

argument, thatstep of determining the conflict is not based on the exclude type of 

rule, examiner is unclear from the disclosure how the conflict is determined. Please 

see claim interpretation section and Response to Arguments for 35 USC § 102 

Rejection. 

Page 9 
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The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

13.Claim 1-22 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 

for failing to particularly point out and distinctly claim the subject matter which 

applicant regards as the invention. 

Re.qardin.q Claim 1-22 

Claim 1 discloses "A method of consolidating usin,q a computer system to 

consolidate multiple configuration models using an automated process". 

This claim is indefinite because it is not clear which statutory category the claim 

should be examined under - i.e. a "method" claim or a "system" claim. 

Secondly, applicant has amended the "automated process" in ’preamble and is not 

considered to be a limitation fir reasons below. (a) Claim preamble language may 

not be treated as a limitation where it merely states an intended use of the system 

and is unnecessary to define the invention, the U.S. Court of Appeals for the Federal 

Circuit ruled May 8 (CatalinaMarketing Int’l Inc. v. Coolsavings. com Inc., Fed. Cir., 

No. 01-1324, 5/8/02). 

(b) Even if "consolidating the models" by an "automated process" is considered to be 

a limitation, this does not patentably distinguish the limitation from prior art. 

MPEP 2144.04 III states:                              "~ 

In re Venner, 262 F.2d 91, 95, 120 USPQ 193, 194 (CCPA 1958) (Appellant argued that claims to 
a permanent mold casting apparatus for molding trunk pistons were allowable over the prior art 
because the claimed invention combined "old permanent-mold structures together with a timer 
and solenoid which automatically actuates the known pressure valve system to release the inner 
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core after a predetermined time has elapsed." The court held that broadly providing an automatic 
or mechanical means to replace a manual activity which accomplished the same result is not 
sufficient to distinguish over the prior art.). 

Independent claims 3, 4 and 22 suffer from same deficiency and rejected likewise. 

Dependent claims 2 and 5-9 are rejected based on their dependency on rejected 

claim 1. Dependent claims 1-15 are rejected based on their de~)endency on rejected 

claim 3. Dependent claims 16-21 are rejected based on their dependency on 

rejected claim 4. 

14. Claim 22 further recites means for language for which no support is indicated in the 

specification. Therefore it is unclear if the protection under 35 USC 112¶6th 

paragraph is sought by applicant, making the claim indefinite. Specifically, for 

example, examiner is unable to interpret how the steps of determining a conflict 

should be interpreted. 
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Response to Arguments for 35 USC § 102 Rejection 

(Argument 1) Applicant has argued the following: 

Applicants respectfully submit that the alternative choices taught by Lichtenberg are within a 
single DAG, whether a combination of other DAGs or not. However, Applicants respectfully 
submit "obtaining the number of all possible compatible products" and ;’combining two DAGs" 
does not teach or suggest "determining if a conflict exists between at least two of the 
configuration models" as required by claims 1, 3, and 4. (emphasis added). 

(Response 1) Examiner respectfully traverses applicant’s argument. As best 

understood, the determination of conflict is based on the ’exclude type’ rule, as 

indicated by applicant (Remarks Pg. 13). Hence the two confi~!urati0ns cannot exist 

in a DAG at the same time for a product to be realizable (two type of gear systems in 

one bike). Hence the step of determination of conflict is a preliminary/inherent step in 

elimination of non-compatible components after selection, based on the rule. 

Applicant’s arguments do not comply with 37 CFR 1.111(c) be, cause they do not 

clearly point out the patentable novelty which he or she thinks the claims present in 

view of the state of the art disclosed by the references cited or the objections made. 

Further, they do not show how the amendments avoid such references or objections. 

Specifically, Applicant seems to be arguing that the conflicting~configurations as 

claimed represent different DAG’s, and alleging that Lichtenberg has only one DAG. 

The claim language indicates to the contrary. For example Claim 1 states: 

determining ifa conflict exists between at least two of the configuration models, wherein the 
configuration models are organized in accordance with respective directed acyclic graphs, each 
configuration model includes at least one ancestor confi.quration mode] family and a child 
confi.quration model family below the ancestor family, a first conflicting configuration model 
comprises a configuration model that includes a release of a product that is not released in at 
least a second conflicting configuration model and the product is defined using the ancestor and 
child configuration model families; 

extending the ancestor family of the product in the first conflicting configuration model to be 
compatible with second conflicting configuration model; 
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restricting child family in the first conflicting configuration model so that the child family is not 
released in the extension of the ancestor family; 

There seems to be only one instance of an ancestral family that is common to the 

both conflicting configurations as seen by the antecedent basis. Examiner finds 

applicant’s position contrary to the claimed limitation and respectfully maintains the 

rejection. 

(Argument 2) Applicant has argued that Lichtenberg does not teach the newly 

amended limitations.                                , 
? 

(Response 2) Examiner respectfully disagrees and presents the updated rejection 

below. 

(Argument 3) Applicant has argued the following: 

Regarding the response to Applicants remarks in the previous Office A~ction, Applicants 
respectfully disagree with the conclusions drawn in the Office Action. For example, the Office 
Action on page 5 states that "Applicants have themselves addressed the first argument." "The 
fact that Lichtenberg teaches selection of a particular component can exclude selection of other 
components shows a conflict was detected and a particular configuration path was chosen in the 
directed acyclical graphs." Id. Applicants respectfully submit that excluding a selection by 
selecting a particular component in the context of Lichtenberg does not indicate a conflict of the 
rules. It shows the presence of an ’exclude’ type rule or the equivalent thereof. A conflict would 
exist if one rule said to exclude a component and another rule said to include the component. The 
presence of an ’exclude’ type rule does not alone indicate a conflict among rules. Thus, 
Applicants respectfully submit that finding alternatives that are incomp&tible with other chosen 
alternatives, as taught in Lichtenberg paras. 0102-0105 is a discussion’regarding compatibility of 
alternatives and not about conflict between rules. 

(Response 3) In response to applicant’s argument that the references fail to show 

certain features of applicant’s invention, it is noted that the features upon which 

applicant relies (i.e., type of rules to detect conflict - e.g. exclude type rules)are not 

recited in the rejected claim(s). Although the claims are interpreted in light of the 

specification, limitations from the specification are not read into the claims. See In re 

Van Geuns, 988 F.2d 1181,26 USPQ2d 1057 (Fed. Cir. 1993). 
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Secondly, Examiner has presented rationale for detecting conflict between 

conflicting configurations in Response 1. Although not claimed, applicant has argued 

against ’an exclude rule’ type to detect conflict without providing what rule or 

mechanismwould be used to identify a conflict between the configui’ations. 

(Argument 4) Applicant has argued the following: 

Regarding Lichtenberg’s teachings and suggestions regarding combining DAGs, Applicants 
cannot find any teachings or suggestions in Lichtenberg that Lichtenberg had (or possibly 
appreciated) the problems of combining two configuration models when "a first conflicting 
configuration model [that] comprises a configuration model that includes a.release of a product 
that is not released in at least a second conflicting configuration model~and the product is defined 
using the ancestor and child configuration model families." Claims 1, 3,~’and 4. 

(Response 4) It is unclear what "release of a product" has to do with combining the 

DAG. The limitation is at best understood as intended use of the combined DAG that 

does not make add to any limitation/conflict present in the DAG. If the intent is to 

include some sort of versioning effect in the DAG examiner would appreciate a 

clarification. A search was conducted based on applicant’s remarks and prior art is 

attached to its effect. Examiner finds applicant’s argument unpersuasive. 

f~ 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 

the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use orOn sale in this country, more than one year prior to the date of application for patent in the United 
States. 

15.Claims 1-22 are rejected under 35 U.S.C. 102(b) as being anticipated by U.S. 

Patent Publication No. 2002/0165701 by Lichtenberg et al (Lichtenberg 

hereafter). 

Re.qarding Claim 1 (Updated 9/21/07) 

Lichtenberg teaches a method of consolidating multiple configuration models in to a 

single consolidated model (being a directed acyclic graph) among the families and 

feature of the families (described as component & associated rules) (Lichtenberg: 

[0076][0094][0062], Fig. 1). 

Lichtenberg teaches: 

determining if a conflict exists between at least two of the configuration models, wherein the 
configuration models are organized in accordance with respective directed acyclic graphs, each 
configuration model includes at least one ancestor configuration model family and a child 
configuration model family below the ancestor family, a first conflicting configuration model 
comprises a configuration model that includes a release of a product that is not released in at 
least a second conflicting configuration model and the product is defined using the ancestor and 
child configuration model families; 

as determining the ¯partial configurations ([0006]) which may be conflicting and only 

certain configuration out of all the possibilities satisfy the final product requirement 

([0007]-[0008]). The ancestral configuration could be understood as configuration for 

the bike without the 2 possible conflicting gear configuration (as conflicting child 

configurations). 

Page 174 of 326
FORD 1007



Application/Control Number: 10/827,078 

Art Unit: 2128 

Page 16 

Lichtenberg teaches: 

extending the ancesior family of the p[oduct in the first conflicting configuration model to be 
compatible with second conflicting configuration model; 

as combing two DAG where there is ancestral configuration (as node with same 

configuration) is identified ([0076]-[0084]). 

Lichtenberg teaches: 

restricting child family in the first conflicting configuration model so that the child family is not 
¯ released in the extension of the ancestor family; 

as determining the compatible and non-compatible products ~here one of the 

alternatives is selected ([0092]-[0096]). 

Lichtenberg teaches: 

combining the configuration models into a single, consolidated model that 
maintains a non-cyclic chain of dependencies among families and features of 
families for use in answering configuration questions. 

as combing the DAG ([0076]). 

Re.qardinq Claim 2 

Lichtenberg teaches detecting any inconsistencies between rules included in the 
f. 

consolidated model (Lichtenberg: [0090]-[0094] - non-compatible products) and 

attempting to resolve any detected inconsistencies by not allowing the user to select 

a inconsistent solution (Lichtenberg: [0096]-[0108]). 

Re.qardin,q Claim 3-4 (Updated 9/21/07) 
f 

Limitations presented in claims 3-4 are similar to limitations presented in claim 1 and 

rejected likewise. Lichtenberg teaches a system (Lichtenberg: [0043]) and a 

computer program (Lichtenberg: Fig. 2-3, [0272]) for implementing the method of 

claim 1. Lichtenberg teaches wherein each model comprises only rules that define a 
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non-cycfic chain of dependencies among families and features of families 

(Lichtenberg: [0062]-[0073]) and at least one model includes a rule that causes a 

configuration conflict with another model (Lichtenberg: [0062], [0090], [0092]-[0094], 

[0102]-[0105], [0134]-[-0150]- partial DA G representing featukes and families, 

[0162], [0191], [0383] - incompatibility between selected model and reconfiguration). 

Re.qardin.q Claim 5 

Lichtenberg teaches wherein the confLquration models represent configuration 

models of vehicles (Lichtenberg: Fig.1 - Showinga bicycle). 

Re.qardin.q Claim 6 

Lichtenberg teaches wherein the consolidated model includes only buildable 

configurations (Lichtenberg: [0406]-[0412]- excluding incompatible selections). 

Re.qardin.q Claim 7 (Updated 9/21/07) 

Lichtenberg teaches extending the ancestor family of the product in the first 

conflicting configuration model to be compatible with second conflicting configuration 

model as combining the DAG’s (Lichtenberg: [0076]-[0084]) further comprises 
f: 

extending a rule from the first conflicting configuration model idto the ancestor family 

and (Lichtenberg: [0062], [0076]-[0079]); and repairing the extension of the rule in 

the child family (Lichtenberg: [0133]-[0150]). 

Re.qardinq Claim 8 (Updated 9/21/07) 
f~ 

J 

Lichtenberg teaches combining the configuration models into a single, consolidated 

configuration model further comprises loading the configuration models into a 

memory of the computer system (Lichtenberg: [0027]-[0034], [0224]-[0233], [0272]- 
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[0274]); constructing a directed acyclic graph of all rules in all the models 

(Lichtenberg: [0272]-[0274]); for each configuration model, determining which 

portions of an overall Configuration space for which the configuration model does not 

provide a buildable configuration (Lichtenberg: [0008], [0060] and [0090]); and for 

each configuration model, constraining statements of the rules with in the 

configuration model to fall within a space of defining features of the configuration 

model (Lichtenberg: [0061]-[0062]). 

Re.qardin.q Claim 9 

Lichtenberg teache;s 

"determining which portions of an overall configuration space for which each configuration model 
does not provide a buildable configuration further comprises determining which families are 
ancestors of families of defining constraints and subtracting a right hand side and a left hand side 
of each rule of each family that are ancestors of families of defining constraints from a .rule 
representing all buildable configurations." 

as providing an intersection to provide all compatible (buildable) or incompatible (un- 

buildable) products (Lichtenberg: [0085]-[0094]). 

Re,qardin.q Claim 10 (Updated 9/21707) 

System claim 10 discloses similar limitations as claim 2 and is rejected for the same 

reasons as claim 2. Claim is amended for grammatical reasonS. 

Regardin.q Claim 11 (Updated 9/21/07) 

System claim 11 discloses similar limitations as claim 5 and is rejected for the same 

reasons as claim 5. 

Re.qardinq Claim 12 

System claim 12 discloses similar limitations as claim 6 and is rejected for the same 

reasons as claim 6. 
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Re.qardin.q:Claim 13 (Updated 9/21/07) 

System claim 13 discloses similar limitations as claim 7 and is rejected for the same 

reasons as claim 7. Further, claim is amended for grammatical reasons. 

Re.qardin.q Claim 14 (Updated 9/21/07) 
f 

System claim 14 discloses similar limitations as claim 8 and is i~ejected for the same 

reasons as claim 8. Claim is amended for grammatical reasons¯ 

Re,qardin.q Claim 15 (Updated 9/21/07) 

System claim 15 discloses similar limitations as claim 9 and is rejected for the same 

reasons as claim 9. Claim is amended for grammatical reasonS. 

Re,qard n.q Claims 16-21 (Updated 9/21/07) 

Computer program product claims 16-21 disclose similar limitations as claim 2, 5-9 

and are rejected for the same reasons as claims 2, 5-9 respectively. 
!. 

Re.qardin.q Claim 22 

Limitations presented in claim 22 are similar to limitations presented in claim 1 and 

rejected likewise. No specific support was cited for "means for" language and is this 

claim is interpreted ordinarily.                          , 
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Conclusion 

16. All claims are rejected. 

17. The prior art made of record and not relied upon is considered pertinent to 

applicant’s disclosure. 

18. Examiner’s Note: Examiner has cited particular columns and~line numbers in the 

references applied to the claims above for the convenience of the applicant. 

Although the specified citations are representative of the teachings of the art and are 

applied to specific limitations within the individual claim, other passages and figures 

may apply as well. It is respectfully requested from the applicant in preparing 

responses, to fully consider the references in their entirety as potentially teaching all 

or part of the claimed invention, as well as the context of the passage as taught by 

the prior art or disclosed by the Examiner. 

In the case of amending the claimed invention, Applicant is respectfully requested to 

indicate the portion(s) of the specification which dictate(s) the structure relied on for 

proper interpretation and also to verify and ascertain the metes and bounds of the 

claimed invention. 

£ 

f. 

Page 179 of 326
FORD 1007



"o 
fi’ 

Application/Control Number: 10/827,078 

Art Unit: 2128 

Page 21 

Communication 

Any inquiry concerning this communication or earlier commun cat ons from the 

examiner should be directed to Akash Saxena whose telephone number is (571) 272- 

8351. The examiner can normally be reached on 9:30 - 6:00 PM M-F. 
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(571) 272-8351 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Brandon M. Beck, Shawn A. P. Smith 

Versata Development Group, inc. 

Consolidation of Product Data Models 

10/827,078 Filed: April 19, 2004 

Akash Saxena Group Art Unit: 2128 

T00113 Customer No.: 33438 

Austin, Texas 
April 7, 2008 

FILED ELECTRONICALLY 

RESPONSE TO NON-FINAL OFFICE ACTION 

Dear Sir: 

This paper responds to the Office Action dated October 5, 2007, having a 

shortened statutory period expiring on January 5, 2008. Accompanying this response is a 

petition under 37 C.F.R. § 1.136 for extension of time by three (3) months, setting a new 

time for response of April 7, 2008 (April 5, 2008 being a Saturday). Further examination 

and reconsideration are respectfully requested in view of the amendments and remarks set 

forth below. 
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AMENDMENTS TO THE CLAIMS 

1 1. (Currently Amended) A method of                                                           .~,,..o,,..,~-..~,~¢’~"~¢-" using a computer system 

2 to consolidate multiple configuration models "..o-~, ~; ....... ~- ~.-..-~.~.~"~’~ w...~.~oo, ....... the method 

3 comprising: 

4 identifying a~:_:_~ :~ 
¯ 

.............. ~, _ a conflict c-~’g,*g, between at least two of the 

5 configuration models, wherein the configuration models are organized in 

6 accordance with respective directed acyclic graphs, each configuration 

7 model includes at least one ancestor configuration model family space and 

8 a child configuration model family space below the ancestor configuration 

9 model family space, a first of the conflicting configuration model models 

10 comprises an ancestor configuration model family space that is different 

11 than an ancestor configuration model family space of a second of the 

12 conflicting configuration model, and each child configuration model 

13 family space constrains the ancestor configuration model family space 

14 above the child in accordance with configuration rules of the configuration 

15 model to which the child belongs a ...... s .............................. 

17 o~_~ ..... ÷{ .... A~I .~A ÷1.. .... A..o÷ {o A~4::.~A ..o{~ ÷1.. ...... ÷ .... A 

............ s ............... families; 

19 extending at least one of the ancestor configuration model family spaces of the 

20 conflicting configuration models so that the ancestor configuration model 

21 family spaces of the first and second conflicting configuration models 

22 represent the same ancestor configuration model family space -.~a..o, ;. _ la i ~, ’,.IL ~.IL~..~ L It. 

23 a,~ 4c~1.~t- ~4c1~t-~ ..... 4c~1 ..... t-~ .... A~I t-~ 1. ...... ÷~1~1 .... ~÷1~ ..... A 

25 removing from the child configuration model family space any configuration 

26 space extended in the ancestor of the child configuration family space 

27 .~o,.;o,;.. oN{1A #~{1.. {. ÷N~ g.o÷ o~.gl{o÷{ ..... ~ ..... t-{ .... A~I o~ t-N~t- 

28 ,~.~ ol..{1A 4e.~{1.~ {o --~÷ .hi .... A :_ ,h .... ,~_o:~_ ~#,h ...... ,~ ,-o~:,.. and 

-2 of 16- S/N: 10/827,078 

Page 186 of 326
FORD 1007



29 

30 

31 

combining the first and second configuration models into a single, consolidated 

model that maintains a non-cyclic chain of dependencies among families 

and features of families for use in answering configuration questions. 

1 

2 

3 

4 

2. (Original) The method of claim 1 further comprising: 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 3. (Currently Amended) A computer system for consolidating multiple 

2 models, the system comprising: 

3 a processor; and 

4 a memory, coupled to the processor, having code stored therein and executable by 

5 the processor for: 

6 identifying,~.~a~;-;- ~..~ -~, if a conflict                  .~.uo~v;~.o between at least two of the 

7 configuration models, wherein the configuration models are 

8 organized in accordance with respective directed acyclic graphs, 

9 each configuration model includes at least one ancestor 

10 configuration model family space and a child configuration model 

11 family space below the ancestor configuration model family space, 

12 a first of the conflicting configuration mede! models comprises an 

13 ancestor configuration model family space that is different than an 

14 ancestor configuration model family space of a second of the 

15 conflicting configuration model, and each child configuration 

16 model family space constrains the ancestor configuration model 

17 family space above the child in accordance with configuration 

18 rules of the configuration model to which the child belongs 
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23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

extending at least one of the ancestor configuration model family spaces 

of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second 

conflicting configuration models represent the same ancestor 

configuration model family space preduct ;- a.~ ~ ~.n;~;.~ 

A~I. 

removing from the child configuration model family space any 

configuration space extended in the ancestor of the child 

configuration family space .~.4~;.~ ~.;~A ~-~;~.. ;. a.~ ~.~ 

combining the first and second configuration models into a single, 

consolidated model that maintains a non-cyclic chain of 

dependencies among families and features of families for use in 

answering configuration questions. 

1 4. (Currently Amended) A computer pregramw--,~-’~-~’~"~ readable medium 

2 having instructions encoded therein and executable b¥ a processor to consolidate multiple 

3 models, the instructions comprising code for: 

4 identifying,~,~’~÷~;-;- ~~,~......~ if a conflict                  ,~.o~-~;~÷~o between at least two of the 

5 configuration models, wherein the configuration models are organized in 

6 accordance with respective directed acyclic graphs, each configuration 

7 model includes at least one ancestor configuration model family space and 

8 a child configuration model family space below the ancestor configuration 

9 model family space, a first of the conflicting configuration me, de! models 

10 comprises an ancestor configuration model family space that is different 

11 than an ancestor configuration model family space of a second of the 

12 conflicting configuration model, and each child configuration model 

13 family space constrains the ancestor configuration model family space 

14 above the child in accordance with configuration rules of the configuration 
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15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

model to which the child belongs a ...... ~, ............................. 

cn ;1; . 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family space -~’~-’~÷ ~- - lJtug~lL*~,g~ ttt 

~ 4c1; ~t-; ..... ~ ..... t-; .... A~I. 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space 

~-1~ M~;1A ~co~;1.~ ;~ ~- ~1 .... A ;~ ~-1~ ~-~;~ ~c~-l~ ...... ~-~ ~c°~;l’~" and 

combining the first and second configuration models into a single, consolidated 

model that maintains a non-cyclic chain of dependencies among families 

and features of families for use in answering configuration questions. 

1 

2 

5. (Previously Presented) The method of claim 1 wherein the 

configuration models represent configuration models of vehicles. 

1 

2 

6. (Previously Presented) The method of claim 1 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

5 

6 

7 

7. (Currently Amended) The method of claim 1 wherein: 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family space _.~A,,~, ;. 

~I~ ~÷~ ..... ~ ..... ÷~ .... A~I ............ ~ ...... ~ ............... further comprises: 
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8 

9 

10 

11 

12 

13 

14 

15 

extending a rule from the first cenflicting configuration model into the 

ancestor configuration model family space; and 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space 

further comprises: 

repairing the extension of the rule in the child family. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

8. (Currently Amended) The method of claim 1 wherein combining the first 

and second models into a single, consolidated model further comprises: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 

1 9. (Previously Presented) The method of claim 8 wherein determining which 

2 portions of an overall configuration space for which each configuration model does not 

3 provide a buildable configuration further comprises: 

4 determining which families are ancestors of families of defining constraints; and 

5 subtracting a fight hand side and a left hand side of each rule of each family that 

6 are ancestors of families of defining constraints from a rule representing 

7 all buildable configurations. 

1 

2 

3 

4 

for: 

10. (Previously Presented) The system of claim 3 further comprising code 

detecting any inconsistencies between rules included in the consolidated model; 

and 
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5 attempting to resolve any detected inconsistencies. 

1 

2 

11.    (Previously Presented) The system of claim 3 wherein the 

configuration models represent configuration models of vehicles. 

1 

2 

12.    (Previously Presented) The system of claim 3 wherein the 

consolidated model includes only buildable configurations. 

1 13.    (Currently Amended) The system of claim 31~..~’’~’,.,~. ....... ,~,,-.w.o-.~,;o; .... ,~,,,~,~’~ 1,,-~’~" 

2 wherein: 

3 the code for extending at least one of the ancestor configuration model family 

4 spaces of the conflicting configuration models so that the ancestor 

5 configuration model family spaces of the first and second conflicting 

6 configuration models represent the same ancestor configuration model 

7 family space comprises code for extending a rule from the first conflicting 

8 configuration model into the ancestor of a family; and 

9 the code for removing from the child configuration model family space any 

10 configuration space extended in the ancestor of the child configuration 

11 family space comprises code for repairing the extension of the rule in the 

12 child family. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

14.    (Currently Amended) The system of claim 3 f’aXher comprising the code 

for combining the first and second models into a single, consolidated model further 

comprises code for: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 
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1 15.    (Currently Amended) The system of claim 14 fuXher comprising wherein 

2 the code for determining which portions of an overall configuration space for which the 

3 configuration model does not provide a buildable configuration further comprises code 

4 for: 

5 determining which families are ancestors of families of defining constraints; and 

6 subtracting a right hand side and a left hand side of each rule of each family that 

7 are ancestors of families of defining constraints from a rule representing 

8 all buildable configurations. 

1 

2 

3 

4 

5 

16.    (Currently Amended) The computer program product readable medium of 

claim 4 further comprising code for: 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 

2 

17.    (Currently Amended) The computerv--,s .......... ..... v.,,,-,,.,,~,a"~* readable medium of 

claim 4 wherein the models represent configuration models of vehicles. 

1 

2 

18.    (Currently Amended) The computerw,,s .......... ..... w,,,-,,.,,~,a’" or readable medium of 

claim 4 wherein the configuration models represent configuration models of vehicles. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

19.    (Currently amended) The computerv--,s .......... ..... v.,,,-,,.,,~,a"~* readable medium of 

claim 4 ~"~" ....... ~ .... a~ ~. wherein: 

the code for extending at least one of the ancestor configuration model family 

spaces of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second conflicting 

configuration models represent the same ancestor configuration model 

family space comprises code for extending a rule from the first conflicting 

configuration model into the ancestor of a family; and 

the code for removing from the child configuration model family space any 

configuration space extended in the ancestor of the child configuration 

-8 of 16- S/N: 10/827,078 

Page 192 of 326
FORD 1007



11 

12 

family space comprises code for repairing the extension of the rule in the 

child family. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

20.    (Currently Amended) The computer~,.,,~.,..1. .......... ~,--,,~.,~a"~ readable medium of 

claim 4l,~..,,~’’~h ...... ,~,,-~w~o~:~ the code for combining the first and second models into a 

single, consolidated model further comprises code for: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 

1 21.    (Currently Amended) The computerv---~, .......... ..... v.,,,-.,~,~a"~ readable medium of 

2 claim 20 ~...-~h ....... :~:~_ ~ wherein the code for determining which portions of an 

3 overall configuration space for which the configuration model does not provide a 

4 buildable configuration further comprises code for: 

5 determining which families are ancestors of families of defining constraints; and 

6 subtracting a right hand side and a left hand side of each rule of each family that 

7 are ancestors of families of defining constraints from a rule representing 

8 all buildable configurations. 

1 

2 

3 

4 

5 

6 

7 

8 

22.    (Currently Amended) A computer system for performing an automatic 

consolidation of multiple models of configurable products, the system comprising: 

means for identifying a~:~:~ :~ .............. s -~ ,- conflict exists between at least two of the 

configuration models, wherein the configuration models are organized in 

accordance with respective directed acyclic graphs, each configuration 

model includes at least one ancestor configuration model family space and 

a child configuration model family space below the ancestor configuration 

model family space, a first of the conflicting configuration model models 
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9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

means 

means 

means 

comprises an ancestor configuration model family space that is different 

than an ancestor configuration model family space of a second of the 

conflicting configuration model, and each child configuration model 

family space constrains the ancestor configuration model family space 

above the child in accordance with configuration rules of the configuration 

model to which the child belongs a ...... ~, ............................. 

............ ~, ............... fami!ie~; 

for extending at least one of the ancestor configuration model family 

spaces of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second conflicting 

configuration models represent the same ancestor configuration model 

family space ~-~’~"~ "- ~’~ ~,.o~ ~.n.~. ..... ~ ..... ~. .... .~ ~ r.~ 

for removing from the child configuration model family space any 

configuration space extended in the ancestor of the child configuration 

family space -~-;~;-- ~.;1A ~-o~;1.. ;. ~.~ ~.~ ~.n;~; ..... ~ ..... ~;~. 

..... ÷~..e~l.~. and 

for combining the first and second configuration models into a single, 

consolidated model that maintains a non-cyclic chain of dependencies 

among families and features of families for use in providing an answer to 

configuration questions. 
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REMARKS 

Claims 1-22 are pending. 

Claims 1-22 stand rejected. 

Claims 1, 3, 4, 7, 8, and 13-22 have been amended. 

Claim Rejections - 35 U.S.C. § 101 

Claims 1-22 stand rejected under 35 U.S.C. § 101 as being directed to non- 

statutory subject matter and as not being supported by either a specific asserted utility of 

a well established unity. 

Applicants have amended claims 1, 3, 4, and 22 to recite "combining the first and 

second configuration models into a single, consolidated model that maintains a non- 

cyclic chain of dependencies among families and features of families for use in 

answering configuration questions." Applicants respectfully submit that the "single, 

consolidated model" is clearly a useful, tangible, and concrete result. The claims clearly 

recite that the "single, consolidated model" produces a useful result, i.e. "for use in 

providing an answer to configuration questions." Claims 1, 3, 4, and 22. 

Applicants respectfully submit that the "single, consolidated model" is a real- 

world result of a practical application. The Manual of Patent Examining Procedure 

(MPEP §) § 2106 states that, "The tangible requirement does not necessarily mean that a 

claim must either be tied to a particular machine or apparatus or must operate to change 

articles or materials to a different state or thing." "However, the tangible requirement 

does require that the claim must recite more than a 35 U.S.C. 101 judicial exception, in 

that the process claim must set forth a practical application of that judicial exception to 

produce a real-world result." Id. Applicants respectfully submit that invention recites a 

practical application of "combining the first and second configuration models" that 

produces a real-world result, i.e. "a single, consolidated model that maintains a non- 

cyclic chain of dependencies among families and features of families for use in 

answering configuration questions." Claims 1, 3, 4, and 22. 
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Applicants respectfully submit that result is "concrete". "Another consideration is 

whether the invention produces a "concrete" result." MPEP § 2106. "Usually, this 

question arises when a result cannot be assured." Id. "In other words, the process must 

have a result that can be substantially repeatable or the process must substantially 

produce the same result again." Id. "The process must have a result that can be 

substantially repeatable or the process must substantially produce the same result again." 

Id. Applicants respectfully submit that "combining the first and second configuration 

models" as set forth in claims 1, 3, 4, and 22 consistently results in "a single, 

consolidated model that maintains a non-cyclic chain of dependencies among families 

and features of families." Claims 1, 3, 4, and 22. 

Accordingly, Applicants respectfully submit that the "single, consolidated model 

that maintains a non-cyclic chain of dependencies among families and features of 

families for use in answering configuration questions" clearly represents a useful, 

tangible, and concrete result. 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 112 

Claims 1-22 stand rejected under 35 U.S.C. § 112, first and second paragraphs. 

Applicants respectfully traverse the rejections. 

A. The 35 U.S.C. § 112, first paragraph rejection is based upon the same 

rationale as the 35 U.S.C. § 101 rejection. Accordingly, Applicants respectfully request 

withdrawal of the rejection for the same reasons set forth above with respect to the 35 

U.S.C. § 101 rejection. 

B. Claims 1-22 are also rejected under 35 U.S.C. § 112, first paragraph for failing 

to comply with the written description requirement based upon applicant’s previous 

arguments. Applicants respectfully disagree with the rejection. Nevertheless, Applicants 

have amended claims 1, 3, 4, and 22 to clearly distinguish between the present invention 

and Lichtenberg based upon the language recited in the claims alone. 
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C. Claims 1-22 are also rejected under 35 U.S.C. § 112, second paragraph 

because "it is not clear which statutory category the claim should be examined under - i.e. 

a "method" claim of a "system" claim. Applicants have deleted "using an automated 

process". Applicants respectfully submit that claim 1 recites a "method", claim3 recites a 

"computer system", claim 4 recites a "computer readable medium", and claim 22 recites 

a "computer system". Applicants respectfully submit that all of the claims are recited 

within single statutory categories. Accordingly, Applicants respectfully request 

withdrawal of the rejection. 

D. Applicants expressly invoke 35 U.S.C. § 112, para. 6 for claim 22. The Office 

Action states that there is no support indicated in the specification for claim 22 as a 

means-plus-function claim under 35 U.S.C. §. 112, para. 6. Applicants respectfully refer 

the Examiner to, for example, Figures 10 and 11 as described in paragraphs 55-152, 

which set forth an exemplary process executable by, for example, the computer system of 

Figure 13. Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 102 

Claims 1-22 stand rejected under 35 U.S.C. § 102(b), as being anticipated by U.S. 

Publication No. 2002/0165701 to Lichtenberg et al. (hereinafter "Lichtenberg"). 

Applicants respectfully traverse the rejection. 

Initially, Office Action, p. 13, states that "it is noted that the features upon which 

applicant relies (i.e., type of rules to detect conflict - e.g. exclude type rules) are not 

recited in the rejected claims." Office Action, p. 13. Applicants respectfully submit that 

the discussion of"exclude type rules" was a discussion of the teachings of Lichtenberg to 

point out that the Lichtenberg is not teaching about a conflict of rules but rather is 

teaching about the distinct concept of compatibility of alternatives. The discussion was 

not a characterization of the present invention. 

Additionally, the Office Action p. 14 states that "it is unclear what "release of a 

product" has to do with combining a DAG." Applicants have amended the claims to 

delete references to release of a product. However, the release of a product is described 
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in the present application, with respect to products defined by configuration models (e.g. 

paras. (55)). 

"To anticipate [under 35 U.S.C. § 102], every element and limitation of the 

claimed invention must be found in a single prior art reference, arranged as in the claim." 

Karsten Mfg. Corp. v. Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 

(Fed. Cir. 2001). 

Applicants respectfully submit that the claims, as amended, are allowable over 

Lichtenberg because, for example, Lichtenberg neither teaches nor suggests, for example: 

identifying a conflict between at least two of the configuration models ...; 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family space; [and] 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space_. 

Claims 1, 3, 4, and 22. 

Lichtenberg teaches "obtaining the number of all possible compatible products 

comprising at least one chosen alternative for each of the products for which an 

alternative is chosen and providing this information to the user." Lichtenberg, para. 

0062. Lichtenberg also teaches "combining two DAGs". Lichtenberg, para. 0076. 

Lichtenberg teaches that: 

[0076] Providing an ordering facilitates a number of operations on the 
DAG, such as searching in a DAG and combining two DAGs. 

[0077] In order to maintain a suitable DAG, the representing of the rules 
in the DAG may further comprise the steps of: 

[0078] identifying a first and a second node having the same expression 
and the pointers of which point to the same nodes, and 

[0079] having pointers pointing to the first node point to the second node. 
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[0080] In that situation, two nodes actually representing the same contents 
are reduced to only one. 

Rather than simply reducing two nodes representing the same contents to only 

one, the present invention recites "identif¥in~ a conflict between at least two of the 

configuration models." Claims 1, 3, 4, and 22. Furthermore, Applicants respectfully 

submit that foregoing teachings of Lichtenberg, thus, neither teach nor suggest: 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family space; [and] 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space_. 

Claims 1, 3, 4, and 22. 

Since, "To anticipate [under 35 U.S.C. § 102], every element and limitation of the 

claimed invention must be found in a single prior art reference, arranged as in the claim." 

Karsten Mfg. Corp. v. Cleveland Golf Co., 242 F.3d 1376, 1383, 58 USPQ2d 1286, 1291 

(Fed. Cir. 2001), and Lichtenberg does not teach or even suggest every element and 

limitation of the claimed invention, Applicants respectfully request withdrawal of the 

rejection. 

Regarding the response to Applicants remarks in the previous Office Action, 

Applicants respectfully disagree with the conclusions drawn in the Office Action with 

respect to claims dependent upon claims 1, 3, and 4. However, since the dependent 

claims incorporate all of the limitations of the independent claims upon which each 

indirectly or directly depends, Applicants will forego submitting reasons for the 

allowability of each dependent claim. Applicants respectfully submit that claims 2 and 5- 

21 are allowable for at least the same reasons as claims 1, 3, and 4. 

CONCLUSION 

In view of the amendments and remarks set forth herein, Applicant respectfully 

submits that all pending claims are in condition for allowance. Accordingly, Applicant 
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requests that a Notice of Allowance be issued. Nonetheless, should any issues remain 

that might be subject to resolution through a telephone interview, the Examiner is 

requested to telephone the undersigned at 512-338-9100. 

FILED ELECTRONICALLY 

April 7, 2008 

Respectfully submitted, 

/Kent B. Chambers’/ 

Kent B. Chambers 
Attorney for Applicant(s) 
Reg. No. 38,839 
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Office Action Summary 

Application No. 

10/827,078 

Examiner 

AKASH SAXENA 

Applicant(s) 

BECK ET AL. 

Art Unit 

2128 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -- 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)E  
2a)[~ 

3)[--I 

Responsive to communication(s) filed on 07 April 2008. 

This action is FINAL.            2b)[--I This action is non-final. 

Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)[~ Claim(s) 1-22 is/are pending in the application. 

5)D 
6)[~ 

7)[--I 

8)D 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

Claim(s) __ is/are allowed. 

Claim(s) 1-22 is/are rejected. 

Claim(s) __ is/are objected to. 

Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)1--1 The specification is objected to by the Examiner. 

10)[--I The drawing(s) filed on __ is/are: a)[--I accepted or b)[--I objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11)1--1 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)[--I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)[--I All b)[--I Some * c)[--I None of: 

1.[--I Certified copies of the priority documents have been received. 

2.[--I Certified copies of the priority documents have been received in Application No. __ 

3.[--I Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
¯ See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1 ) [] Notice of References Cited (PTO-892) 

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) 

3) [] Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ 

4) [] Interview Summary (PTO-413) 

Paper No(s)/Mail Date. 

5) [] Notice of Informal Patent Application 

6) [] Other: 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20080702 
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DETAILED ACTION 

1. Claim(s) 1-22 has/have been presented for examination based on amendment filed 

on 7th April 2008° 

2. Claim(s) 1,3, 4, 7, 8, 13=22 is!are amended. 

3. Claim(s) 1-22 remain rejected under 35 USC § 101. 

4. Claim(s) 1-22 remain rejected under 35 USC § 112. 

5. Claim(s) 1-22 is newly rejected under 35 USC § 103 necessitated by amendment. 

6. The arguments submitted by the applicant have been fully considered. Claims 1-22 

remain rejected and this action is made FINAL. The examiner’s response is as 

follows. 

Response to Remarks for Claim Rejections - 35 USC § 101 

(Argument 1) Applicant has argued in Remarks Pg.11: 

Applicants have amended claims 1, 3, 4, and 22 to recite "combining the first and second 
configuration models into a single, consolidated model that maintains a non- cyclic chain of 
dependencies among families and features of families for use in answering configuration 
questions." Applicants respectfully submit that the "single, consolidated model" is clearly a useful, 
tangible, and concrete result. The claims clearly recite that the "single, consolidated model" 
produces a useful result, i.e. "for use in providing an answer to configuration questions." 

... Applicants respectfully submit that invention recites a practical application of "combining the 
first and second configuration models" that produces a real-world result, i.e. "a single, 
consolidated model that maintains a non- cyclic chain of dependencies among families and 
features of families for use in answering configuration questions." 

(Response 1) Examiner respectfully disagrees with applicant as answering 

configuration question and consolidating into a single model do not recite useful 

concrete and tangible results. The "single consolidated model" does not represent a 

real world application and is an abstract idea unless it is applied to a particular real 

world application like specific product configuration. Examiner appreciates pointing 
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to MPEP, however MPEP stresses "lAin application of a law of nature or 

mathematical formula to a ... process may well be deserving of patent protection." 

Diehr, 450 U.S. at 187, 209 USPQ at 8 (emphasis added). No expficit appfication is 

recited in the claim. Examiner finds applicant’s arguments unpersuasive. 

Response to Remarks for Claim Rejections - 35 USC § 112~1st 

(Argument 2) Applicant has argued in Remarks Pg.12: 

A. The 35 U.S.C. § 112, first paragraph rejection is based upon the same rationale as the 35 
U.S.C. § 101 rejection. Accordingly, Applicants respectfully request withdrawal of the rejection for 
the same reasons set forth above with respect to the 35 U.S.C. § 101 rejection. 

(Response 2) Examiner finds argument made as being unpersuasive. 

(Argument 3) Applicant has argued in Remarks Pg.12: 

B. Claims 1-22 are also rejected under 35 U.S.C. § 112, first paragraph for failing to comply with 
the written description requirement based upon applicant’s previous arguments. Applicants 
respectfully disagree with the rejection. Nevertheless, Applicants have amended claims 1, 3, 4, 
and 22 to clearly distinguish between the present invention and Lichtenberg based upon the 
language recited in the claims alone. 

(Response 3) Applicant has failed to fully address the rejection and future 

responses in the similar manner would be held non-responsive (37 CFR 1.111). 

Response to Remarks for Claim Rejections - 35 USC § 112¶2nd 

(Argument 4) Applicant has argued in Remarks Pg.13: 

C. Claims 1-22 are also rejected under 35 U.S.C. § 112, second paragraph because "it is not 
clear which statutory category the claim should be examined under - i.e. a "method" claim of a 
"system" claim. Applicants have deleted "using an automated process". Applicants respectfully 
submit that claim 1 recites a "method", claim3 recites a "computer system", claim 4 recites a 
"computer readable medium", and claim 22 recites a "computer system". Applicants respectfully 
submit that all of the claims are recited within single statutory categories. Accordingly, Applicants 
respectfully request withdrawal of the rejection. 
D. Applicants expressly invoke 35 U.S.C. § 112, para. 6 for claim 22. The Office Action states that 
there is no support indicated in the specification for claim 22 as a means-plus-function claim 
under 35 U.S.C. §. 112, para. 6. Applicants respectfully refer the Examiner to, for example, 
Figures 10 and 11 as described in paragraphs 55-152, which set forth an exemplary process 
executable by, for example, the computer system of Figure 13. Accordingly, Applicants 
respectfully request withdrawal of the rejection. 

Page 210 of 326
FORD 1007



Application/Control Number: 10/827,078 

Art Unit: 2128 

Page 4 

. 

(Response 4) Examiner withdraws the rejection under based on applicant’s 

arguments and amendments to claim. 

Response to Remarks for Claim Rejections - 35 USC § 102 

New grounds of rejection are presented necessitated by amendment rendering 

arguments presented moot. 

.... This page is left blank after this line .... 
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Claim Rejections - 35 USC § 101 

35 U.s.a. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

8. Claims 1-22 recite a abstract idea of combining two models (DAG) which 

specification describes as represented by Directed Acyclic Graphs (DAG) 

(Specification: (110, Fig.2). Combining DAG is a mathematical concept. Binary 

decision diagram (BDD) is a form of DAG and a paper showing the combining BDD1 

is included as prior art. 

Claims 1-22 do not claim any practical application of the combination. 

Section 2106 [R-2] (Patentable Subject Matter - Computer-Related Inventions) of the MPEP 
recites the following: 
/f the "acts" of a claimed process manipulate only numbers, abstract concepts or ideas, or signals 
representing any of the foregoing, the acts are not being applied to appropriate subject matter. 
Schrader, 22 F.3d at 294-95, 30 USPQ2d at 1458-59. Thus, a process consisting solely of 
mathematical operations, i.e., converting one set of numbers into another set of numbers, 
does not manipulate appropriate subject matter and thus cannot constitute a statutory 
process. 
"In practical terms, claims define nonstatutory processes if they: 
consist solely of mathematical operations without some claimed practical application (i.e., 

executing a "mathematical algorithm"); or - simply manipulate abstract ideas, e.g., a bid 
(Schrader, 22 F.3d at 293-94, 30 USPQ2d at 1458-59) or a bubble hierarchy (Warmerdam, 33 
F.3d at 1360, 31USPQ2d at 1759), without some claimed practical application." 

Claims 1-22 are rejected under 35 U.s.a. 101 because the claimed invention is 

directed to non-statutory subject matter. As described through these claims, the 

claimed invention does not physically transform an article or physical object to a 

different state or thin.q, so to be eligible for patent protection, the claimed invention 

as a whole must accomplish a practical application. That is, it must produce a useful, 

1 Symbolic Model Checking An approach to the state explosion problem; Kenneth L. McMillan, May 1992, 

Pg. 41-44 
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concrete and tangible result." State Street, 149 F.3d at 1373-74, 47 USPQ2nd at 

160102. The purpose of this requirement is to limit patent protection to inventions 

that possess a certain level of "real world" value, as opposed to subject matter that 

represents nothing more than an idea or concept. 

Further, claims 1-22 do not seem to produce a tan.qible result. The tangible 

requirement of State Street decision requires that the claims must recite at least one 

35 USC 101 judicial exception, in that the process claim must set forth a practical 

application of the 35 USC 101 judicial exception. Benson, 409 U.S. at 71-72, 175 

USPQ at 676-77 (invention ineligible because had "no substantial practical 

application."). 

Applicant has amended the limitation (underlined) 

"combining the configuration models into a single, consolidated model that maintains a non-cyclic 
chain of dependencies among families and features of families for use in answering configuration 
questions." 

First "for use in answering configuration questions" does not make the claim 

statutory as the result of the method step are still not tangible. Secondly, the claim 

still presents an abstract idea not directed towards any claimed specific 

transformation of physical object and as understood by claim interpretation is limited 

to mathematical concept of altering a DAG presentation. 

Independent claims 1,3, 4 and 22 all recite the intended use of the combining the 

DAG in the last step. 

MPEP 701 & 2105 states: 

A recitation of the intended use of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the claimed 
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invention from the prior art. If the prior art structure is capable of performing the intended use, 
then it meets the claim. 

In this case the intended use does not result in any structural difference and does 

not add any limitation to the method, system, or program product claims. The 

rejection is maintained under this statute. 

Re.qardin.q Claim 4, 20-22 

Claim 4 discloses computer readable medium, which is not explicitly present in the 

specification; however since specification (149)-(150) discloses use of electronic 

signal to store the program, this rejection is made as program stored in energy 

medium is non-statutory. MPEP 2106.01. 

Claims 20-22 also disclose computer readable medium and is rejected similarly. 

.... This page is left blank after this line .... 
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Claim Rejections -35 USC § 112111st 

The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

9. Claims 1-22 are rejected under 35 U.SoC. 101 because the claimed invention is 

not supported by either a specific asserted utility or a well established utility. 

The claimed invention is an abstract idea as explained in the 35 USC 101 claim 

rejection above. There may be a specific and substantial utility present in the 

specification, however it is not claimed. 

Claims 1-22 are also rejected under 35 U.S.C. 112, first paragraph. Specifically, 

since the claimed invention is not supported by either a -specific and substantial-- 

asserted utility or a well established utility for the reasons set forth above, one skilled 

in the art clearly would not know how to use the claimed invention. 

10. Further, Claims 1-22 are rejected under 35 UoS.C. §112, first paragraph 

because current case law (and accordingly, the MPEP) require such a rejection 

if a §101 rejection is given because when Applicant has not in fact disclosed 

the practical application for the invention, as a matter of law there is no way 

AppBicant could have discBosed how to practice the undisclosed practical 

application. This is how the MPEP puts it: 

("The how to use prong of section 112 incorporates as a matter of law the 
requirement of 35 U.S.C. §101 that the specification disclose as a matter of 
fact a practical utility for the invention .... If the application fails as a matter of 

fact to satisfy 35 U.S.C. §101, then the application also fails as a matter of 
law to enable one of ordinary skill in the art to use the invention under 35 
U.S.C. §112."); In re Kirk, 376 F.2d 936, 942, 153 USPQ 48, 53 (CCPA 
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1967) ("Necessarily, compliance with § 112 requires a description of how to 
use presently useful inventions, otherwise an applicant would 
anomalously be required to teach how to use a useless invention.") 
See, MPEP 2107.01(IV), quoting In re Kirk (emphasis added). 

Therefore, claims 1-22 are rejected on this basis. 

11 .Claims 1-22 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 

with the written description requirement. The claim(s) contains subject matter which 

was not described in the specification in such a way as to reasonably convey to one 

skilled in the relevant art that the inventor(s), at the time the application was filed, 

had possession of the claimed invention. Specifically, based on applicant’s 

argument, that step of determining the conflict is not based on the exclude type of 

rule, examiner is unclear from the disclosure how the conflict is determined. Please 

see claim interpretation section and Response to Arguments for 35 USC § 102 

Rejection. 

.... This page is left blank after this line .... 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1,148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were 

made absent any evidence to the contrary. Applicant is advised of the obligation under 

37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 

commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 
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Claim 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over by 

U.S. Patent Publication No. 2002/0165701 by Lichtenberg et al (Lichtenberg 

hereafter), in view of IEEE article "The Combining DAG: A Technique for 

Parallel Data Flow Analysis by Robert Kramer et al (Kramer hereafter). 

Re,qardin,q Claim 1 (Updated 9/21/07) 

Lichtenberg teaches a method of consolidating multiple configuration models in to a 

single consolidated model (being a directed acyclic graph) among the families and 

feature of the families (described as component & associated rules) (Lichtenberg: 

[0076][0094][0062], Fig. 1 ). 

Lichtenberg teaches: 

determining if a conflict exists between at least two of the configuration models, wherein the 
configuration models are organized in accordance with respective directed acyclic graphs, each 
configuration model includes at least one ancestor configuration model family and a child 
configuration model family below the ancestor family, a first conflicting configuration model 
comprises a configuration model that includes a release of a product that is not released in at 
least a second conflicting configuration model and the product is defined using the ancestor and 
child configuration model families; 

as determining the partial configurations ([0006]) which may be conflicting and only 

certain configuration out of all the possibilities satisfy the final product requirement 

([0007]-[0008]). The ancestral configuration could be understood as configuration for 

the bike without the 2 possible conflicting gear configuration (as conflicting child 

configurations). 

Lichtenberg teaches: 

extending the ancestor family of the product in the first conflicting configuration model to be 
compatible with second conflicting configuration model; 

as combing two DAG where there is ancestral configuration (as node with same 

configuration) is identified ([0076]-[0084]). 
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Lichtenberg teaches: 

restricting child family in the first conflicting configuration model so that the child family is not 
released in the extension of the ancestor family; 

as determining the compatible and non-compatible products where one of the 

alternatives is selected ([0092]-[0096]). 

Lichtenberg teaches: 

combining the configuration models into a single, consolidated model that 
maintains a non-cyclic chain of dependencies among families and features of 
families for use in answering configuration questions. 

as combing the DAG ([0076]). 

Arguendo, even if the amended limitations are not clearly taught by Lichtenberg, 

KI~mer teaches combining conflicting paths to remove loops to form a DAG and 

then simplifying and combining the DAGs (See Pg.810 and Fig10). 

Specifically, Kramer teaches the amended limitation: 

"...an ancestor configuration model family space that is different than an ancestor configuration 
model family space of a second of the conflicting configuration model, and each child 
configuration model family space constrains the ancestor configuration model family space above 
tile child in accordance with configuration rules of the configuration model to which the child 
belongs;" 

As different ancestral space for the two or more ancestral flows as flows 1.2.3.5, 

1.3.5 and 1.3.4.5. The 

different child flows 

are shown as 1.2, 1.3, 

3.5, 3.4 and 4.5. 

(b) 
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Specificah’y, Kramer teaches the amended limitation: 

extending at least one of the ancestor configuration model family spaces of the conflicting 
configuration models so that the ancestor configuration modeN family spaces of the first and 
second conflicting configuration models represent the same ancestor configuration model family 
space 

as extending the ancestral configuration model between two conflicting flows so the 

ancestral models are combined as shown bolded below in Fig.10 b. Please also see 

Kramer Section IV. 

Construction of the DAG 

from the Control flow Graph, 

As can also be seen the 

dependent conflicting child 

node 1,3 is removed from 

(C) the child configuration 1,3, 

1.3.5 etc. DAG (See comparing Fig,10 (b) and (c)) thereby meeting the amended 

limitation ... 

",,,removing from the child configuration model family space any configuration 
space extended in the ancestor of the child configuration family space". 

And combining the first and second configuration models as 3.5 and 3,4.5 for 

example in Fig,10(c), 

Kramer however fails to teach that the DAGs are for consolidating multiple 

configuration models and limits the teaching to consolidating multiple control paths in 

a non-cyclic way as in a DAG. 
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Lichtenberg cures this deficiency by applying the technique of combining DAGs, 

in this case product model DAGs for purpose of product model consolidation and 

configuration (Lichtenberg: Figol). 

It would have been obvious to one (e.g. a designer) of ordinary skill in the art at 

the time the invention was made to apply the teachings of Kramer and Lichtenberg 

to each other. The motivation to combine would have been that Lichtenberg teaches 

that there are multiple known methodologies to combine the DAG (Lichtenberg: 

[0076]), however fails to disclose the exact details, which is a deficiency Kramer 

cures by demonstrating through application (control flow graph DAGs) (Kramer: 

Fig.10 (b) and (c) and Section IV). 

Re,qardin,q Claim 2 

Lichtenberg teaches detecting any inconsistencies between rules included in the 

consolidated model (Lichtenberg: [0090]-[0094] - non-compatible products) and 

attempting to resolve any detected inconsistencies by not allowing the user to select 

a inconsistent solution (Lichtenberg: [0096]-[0108]). 

Reqardinq Claim 3-4 (Updated 7i2/08) 

Limitations presented in claims 3-4 are similar to limitations presented in claim 1 and 

rejected likewise. Lichtenberg teaches a system (Lichtenberg: [0043]) and a 

computer program (Lichtenberg: Fig. 2-3, [0272]) for implementing the method of 

claim 1. Lichtenberg teaches wherein each model comprises only rules that define a 

non-cyclic chain of dependencies among families and features of families 

(Lichtenberg: [0062]-[0073]) and at least one model includes a rule that causes a 
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configuration conflict with another model (Lichtenberg: [0062], [0090], [0092]-[0094], 

[0102]-[0105], [0134]-[-0150]- partial DAG representing features and families, 

[0162], [0191], [0383]- incompatibility between selected model and reconfiguration). 

Newly amended limitations are taught by Kramer as well as shown in claim 1 

rejection. 

Re,qardin,q Claim 5 

Lichtenberg teaches wherein the configuration models represent configuration 

models of vehicles (Lichtenberg: Fig.1 - Showing a bicycle). 

Re,qardin,q Claim 6 

Lichtenberg teaches wherein the consolidated model includes only buildable 

configurations (Lichtenberg: [0406]-[0412]- excluding incompatible selections). 

Re._q_a___r__d_j__n_~ Claim 7 _(~_U__pdated 7!2/08) 

Lichtenberg teaches extending the ancestor family of the product in the first 

conflicting configuration model to be compatible with second conflicting configuration 

model as combining the DAG’s (Lichtenberg: [0076]-[0084]) further comprises 

extending a rule from the first conflicting configuration model into the ancestor family 

and (Lichtenberg: [0062], [0076]-[0079]); and repairing the extension of the rule in 

the child family (Lichtenberg: [0133]-[0150]). 

Kramer teaches the amended limitation: 

extending at least one of the ancestor configuration model family spaces of the conflicting 
configuration models so that the ancestor configuration model family spaces of the first and 
second conflicting configuration models represent the same ancestor configuration model family 
space 
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as extending the ancestral configuration model between two conflicting flows so the 

ancestral models are combined as shown bolded below in Fig.10 b. Please also see 

(C) 

1.3.5 etc~ DAG (See comparing Fig.10 (b) and (c)) thereby meeting the amended 

Kramer Section IV. 

Construction of the DAG 

from the Control flow Graph. 

As can also be seen the 

dependent conflicting child 

node 1.3 is removed from 

the child configuration 1.3, 

limitation o.. 

"...removhlg from the child configuration model family space any configuration 
space extended in the ancestor of the child configuration family space". 

Regarding Claim 8 (Updated 7/2108) 

Lichtenberg teaches combining the configuration models into a single, consolidated 

configuration model further comprises loading the configuration models into a 

memory of the computer system (Lichtenberg: [0027]-[0034], [0224]-[0233], [0272]- 

[0274]); constructing a directed acyclic graph of all rules in all the models 

(Lichtenberg: [0272]-[0274]); for each configuration model, determining which 

portions of an overall configuration space for which the configuration model does not 

provide a buildable configuration (Lichtenberg [0008], [0060] and [0090]); and for 

each configuration model, constraining statements of the rules with in the 
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configuration model to fall within a space of defining features of the configuration 

model (Lichtenberg: [0061]-[0062]). 

Re,qardin,q Claim 9 

Lichtenberg teaches 

"determining which portions of an overall configuration space for which each configuration model 
does not provide a buildable configuration further comprises determining which families are 
ancestors of families of defining constraints and subtracting a right hand side and a left hand side 
of each rule of each family that are ancestors of families of defining constraints from a rule 
representing all buildable configurations." 

as providing an intersection to provide all compatible (buildable) or incompatible (un- 

buildable) products (Lichtenberg: [0085]-[0094]). 

Re,qardin,q Claim 10 

System claim 10 discloses similar limitations as claim 2 and is rejected for the same 

reasons as claim 2. Claim is amended for grammatical reasons. 

Re,qardin,q Claim 11 

System claim 11 discloses similar limitations as claim 5 and is rejected for the same 

reasons as claim 5. 

Re,qardin,q Claim 12 

System claim 12 discloses similar limitations as claim 6 and is rejected for the same 

reasons as claim 6. 

Reg__a___r_d__!__n_g_ Claim 13 (_U_pdated 7!2108) 

System claim 13 discloses similar limitations as claim 7 and is rejected for the same 

reasons as claim 7. Further, claim is amended for grammatical reasons. 
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Reg__a_r_d_Ln_g Claim 14 (__U_pdated 712/08) 

System claim 14 discloses similar limitations as claim 8 and is rejected for the same 

reasons as claim 8. Claim is amended for grammatical reasons. 

Re._q_a___r__dj__n_£ Claim 15 _(_U___pdated 712!08) 

System claim 15 discloses similar limitations as claim 9 and is rejected for the same 

reasons as claim 9. Claim is amended for grammatical reasons. 

Regarding Claims 16-21 (Updated 7/2/08) 

Computer program product claims 16-21 disclose similar limitations as claim 2, 5-9 

and are rejected for the same reasons as claims 2, 5-9 respectively. 

Regarding Claim 22 (Updated 712108) 

Limitations presented in claim 22 are similar to limitations presented in claim 1 and 

rejected likewise. No specific support was cited for "means for" language and is this 

claim is interpreted ordinarily. 
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Conclusion 

12.Applicant’s amendment necessitated the new ground(s)of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and 

any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply 

expire later than SIX MONTHS from the date of this final action. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to AKASH SAXENA whose telephone number is (571)272- 

8351. The examiner can normally be reached on 9:30 - 6:00 PM M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 

supervisor, Kamini S. Shah can be reached on (571)272-2279. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Akash Saxena/ 
Examiner, Art Unit 2128 

/Alexander J Kosowski/ 
Primary Examiner, Art Unit 2128 
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FILED ELECTRONICALLY 

37 C.F.R. § 1.114 RCE SUBMISSION 

Dear Sir: 

This paper is a submission in accordance with 37 C.F.R. § 1.114, which 

accompanies a request for continued examination in the above referenced patent 

application. This paper responds to the Office Action dated July 15, 2008, having a 

shortened statutory period expiring on October 15, 2008. Accompanying this response is 

a petition under 37 C.F.R. § 1.136 for extension of time by three (3) months, setting a 

new time for response of January 15, 2009. Further examination and reconsideration are 

respectfully requested in view of the amendments and remarks set forth below. 
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AMENDMENTS TO THE CLAIMS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1. (Currently Amended) A method of using a computer system to 

consolidate multiple configuration models of a product, the method comprising: 

identifying a conflict between at least two of the configuration models, wherein 

the configuration models are organized in accordance with respective 

directed acyclic graphs, each configuration model includes at least one 

ancestor configuration model family space and a child configuration 

model family space below the ancestor configuration model family space, 

a first of the conflicting configuration models comprises an ancestor 

configuration model family space that is different than an ancestor 

configuration model family space of a second of the conflicting 

configuration model, and each child configuration model family space 

constrains the ancestor configuration model family space above the child 

in accordance with configuration rules of the configuration model to 

which the child belongs; 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family space; 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space; and 

combining the first and second configuration models into a single, consolidated 

model that maintains a non-cyclic chain of dependencies among families 

and features of families for use in answering configuration questions 

related to the product. 

1 

2 

3 

2. (Original) The method of claim 1 further comprising: 

detecting any inconsistencies between rules included in the consolidated model; 

and 
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4 attempting to resolve any detected inconsistencies. 

1 3. (Currently Amended) A computer system configured for consolidating 

2 multiple configuration models of a product, the system comprising: 

3 a processor; and 

4 a memory, coupled to the processor, having code stored therein and executable by 

5 the processor for: 

6 identifying a conflict between at least two of the configuration models, 

7 wherein the configuration models are organized in accordance with 

8 respective directed acyclic graphs, each configuration model 

9 includes at least one ancestor configuration model family space 

10 and a child configuration model family space below the ancestor 

11 configuration model family space, a first of the conflicting 

12 configuration models comprises an ancestor configuration model 

13 family space that is different than an ancestor configuration model 

14 family space of a second of the conflicting configuration model, 

15 and each child configuration model family space constrains the 

16 ancestor configuration model family space above the child in 

17 accordance with configuration rules of the configuration model to 

18 which the child belongs; 

19 extending at least one of the ancestor configuration model family spaces 

20 of the conflicting configuration models so that the ancestor 

21 configuration model family spaces of the first and second 

22 conflicting configuration models represent the same ancestor 

23 configuration model family space; 

24 removing from the child configuration model family space any 

25 configuration space extended in the ancestor of the child 

26 configuration family space; and 

27 combining the first and second configuration models into a single, 

28 consolidated model that maintains a non-cyclic chain of 
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29 

30 

dependencies among families and features of families for use in 

answering configuration questions related to the product. 

1 4. (Currently Amended) A computer readable medium having instructions 

2 encoded therein and executable by a processor to consolidate multiple configuration 

3 models of a product, the instructions comprising code for: 

4 identifying a conflict between at least two of the configuration models, wherein 

5 the configuration models are organized in accordance with respective 

6 directed acyclic graphs, each configuration model includes at least one 

7 ancestor configuration model family space and a child configuration 

8 model family space below the ancestor configuration model family space, 

9 a first of the conflicting configuration models comprises an ancestor 

10 configuration model family space that is different than an ancestor 

11 configuration model family space of a second of the conflicting 

12 configuration model, and each child configuration model family space 

13 constrains the ancestor configuration model family space above the child 

14 in accordance with configuration rules of the configuration model to 

15 which the child belongs; 

16 extending at least one of the ancestor configuration model family spaces of the 

17 conflicting configuration models so that the ancestor configuration model 

18 family spaces of the first and second conflicting configuration models 

19 represent the same ancestor configuration model family space; 

20 removing from the child configuration model family space any configuration 

21 space extended in the ancestor of the child configuration family space; and 

22 combining the first and second configuration models into a single, consolidated 

23 model that maintains a non-cyclic chain of dependencies among families 

24 and features of families for use in answering configuration questions 

25 related to the product. 

1 

2 

5. (Previously Presented) The method of claim 1 wherein the 

configuration models represent configuration models of vehicles. 
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1 

2 

6. (Previously Presented) The method of claim 1 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

7. (Previously Presented) The method of claim 1 wherein: 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family further comprises: 

extending a rule from the first configuration model into the ancestor 

configuration model family space; and 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space 

further comprises: 

repairing the extension of the rule in the child family. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

8. (Previously Presented) The method of claim 1 wherein combining the 

first and second models into a single, consolidated model further comprises: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 

1 9. (Previously Presented) The method of claim 8 wherein determining which 

2 portions of an overall configuration space for which each configuration model does not 

3 provide a buildable configuration further comprises: 

4 determining which families are ancestors of families of defining constraints; and 
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5 

6 

7 

subtracting a right hand side and a left hand side of each rule of each family that 

are ancestors of families of defining constraints from a rule representing 

all buildable configurations. 

1 

2 

3 

4 

5 

for~ 

10. (Previously Presented) The system of claim 3 further comprising code 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 

2 

11.    (Previously Presented) The system of claim 3 wherein the 

configuration models represent configuration models of vehicles. 

1 

2 

12.    (Previously Presented) The system of claim 3 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13.    (Previously Presented) The system of claim 3 wherein: 

the code for extending at least one of the ancestor configuration model family 

spaces of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second conflicting 

configuration models represent the same ancestor configuration model 

family space comprises code for extending a rule from the first conflicting 

configuration model into the ancestor family; and 

the code for removing from the child configuration model family space any 

configuration space extended in the ancestor of the child configuration 

family space comprises code for repairing the extension of the rule in the 

child family. 

1 

2 

3 

4 

14.    (Previously Presented) The system of claim 3 the code for combining the 

first and second models into a single, consolidated model further comprises code for: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 
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5 

6 

7 

8 

9 

10 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 

1 15.    (Previously Presented) The system of claim 14 wherein the code for 

2 determining which portions of an overall configuration space for which the configuration 

3 model does not provide a buildable configuration further comprises code for: 

4 determining which families are ancestors of families of defining constraints; and 

5 subtracting a right hand side and a left hand side of each rule of each family that 

6 are ancestors of families of defining constraints from a rule representing 

7 all buildable configurations. 

1 

2 

3 

4 

5 

16.    (Previously Presented) The computer readable medium of claim 4 further 

comprising code for: 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 17.    (Previously Presented) The computer readable medium of claim 4 

2 wherein the models represent configuration models of vehicles. 

1 18.    (Previously Presented) The computer readable medium of claim 4 

2 wherein the configuration models represent configuration models of vehicles. 

1 19. (Previously Presented) The computer readable medium of claim 4 

2 wherein: 

3 the code for extending at least one of the ancestor configuration model family 

4 spaces of the conflicting configuration models so that the ancestor 

5 configuration model family spaces of the first and second conflicting 
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6 

7 

8 

9 

10 

11 

12 

configuration models represent the same ancestor configuration model 

family space comprises code for extending a rule from the first conflicting 

configuration model into the ancestor family; and 

the code for removing from the child configuration model family space any 

configuration space extended in the ancestor of the child configuration 

family space comprises code for repairing the extension of the rule in the 

child family. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

20.    (Previously Presented) The computer readable medium of claim 4 the 

code for combining the first and second models into a single, consolidated model further 

comprises code for: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 

1 21.    (Previously Presented) The computer readable medium of claim 20 

2 wherein the code for determining which portions of an overall configuration space for 

3 which the configuration model does not provide a buildable configuration further 

4 comprises code for: 

5 determining which families are ancestors of families of defining constraints; and 

6 subtracting a fight hand side and a left hand side of each rule of each family that 

7 are ancestors of families of defining constraints from a rule representing 

8 all buildable configurations. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

22.    (Currently Amended) A computer system for performing an automatic 

consolidation of multiple configuration models of_a configurable                   w...~.~o~’~’~"~ product, the 

system comprising: 

means for identifying a conflict between at least two of the configuration models, 

wherein the configuration models are organized in accordance with 

respective directed acyclic graphs, each configuration model includes at 

least one ancestor configuration model family space and a child 

configuration model family space below the ancestor configuration model 

family space, a first of the conflicting configuration models comprises an 

ancestor configuration model family space that is different than an 

ancestor configuration model family space of a second of the conflicting 

configuration model, and each child configuration model family space 

constrains the ancestor configuration model family space above the child 

in accordance with configuration rules of the configuration model to 

which the child belongs; 

means for extending at least one of the ancestor configuration model family 

spaces of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second conflicting 

configuration models represent the same ancestor configuration model 

family space; 

means for removing from the child configuration model family space any 

configuration space extended in the ancestor of the child configuration 

family space; and 

means for combining the first and second configuration models into a single, 

consolidated model that maintains a non-cyclic chain of dependencies 

among families and features of families for use in providing an answer to 

configuration questions related to the product. 
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REMARKS 

Claims 1-22 are pending. 

Claims 1-22 stand rejected. 

Claims 1, 3, 4, and 22 have been amended for clarity. 

Claim Rejections - 35 U.S.C. § 101 

Claims 1-22 stand rejected under 35 U.S.C. § 101 as being directed to non- 

statutory subject matter and as not being supported by either a specific asserted utility of 

a well established unity. 

The Federal Circuit recently addressed the subject of subject matter patentability 

in In re Bilski, 545 F.3d 943 (Fed. Cir. 2008) (en banc). In In re Bilski, the court 

"conclude[ed] that the "useful, concrete and tangible result" inquiry is inadequate and 

reaffirm[ed] that the machine-or-transformation test outlined by the Supreme Court is the 

proper test to apply." Id. "The machine-or-transformation test is a two-branched inquiry; 

an applicant may show that a process claim satisfies § 101 either by showing that his 

claim is tied to a particular machine, or by showing that his claim transforms an article." 

Id. 

Although the two-branched inquiry is stated in the alternative, Applicants 

respectfully submit that the method of claim 1 and claims directly or indirectly dependent 

thereon meet both of the two-branched inquiries set forth in In re Bilski. 

The method of claim 1 is specifically tied to a particular machine, namely "a 

computer system". Claim 1. More specifically, claim 1 is a "method of using a computer 

system." Id. 

Additionally, the method of claim 1 tranforms an article(s) into a different thing. 

Claim 1 recites a "method of using a computer system to consolidate multiple 

configuration models of a product." Id. The multiple configuration models represent at 

least one article, and the article represents a physical object, namely a product. The 

article(s) is/are transformed into a "consolidated model". Id. More specifically, claim 1 
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recites "combining the first and second configuration models into a single, consolidated 

model that maintains a non-cyclic chain of dependencies among families and features of 

families for use in answering configuration questions related to the product." 

Additionally, the method of claim 1 clearly recites a practical application of the method, 

namely that the consolidated model is "for use in answering configuration questions 

related to the product." Id. 

The invention embodiment of claim 3, together with claims directly or indirectly 

dependent thereon, is a particular machine, i.e. a computer system, "configured for 

consolidating multiple configuration models of a product" Additionally, the computer 

system of claim 3 is configured to tranform an article(s) into a different thing. The 

multiple configuration models of claim 3 represent at least one article, and the article 

represents a physical object, namely a product. The article(s) is/are transformed into a 

"consolidated model". Id. More specifically, claim 3 recites "combining the first and 

second configuration models into a single, consolidated model that maintains a non- 

cyclic chain of dependencies among families and features of families for use in 

answering configuration questions related to the product." Additionally, claim 3 clearly 

recites a practical application of the method, namely that the consolidated model is "for 

use in answering configuration questions related to the product." Id. 

The invention embodiment of claim 4 is also related to a physical device and 

includes instructions, namely a "computer readable medium having instructions encoded 

therein and executable by a processor to consolidate multiple configuration models of a 

product." After the decision in In re Bilski, the USPTO Board of Patent Appeals and 

Interferences (BPAI) addressed subject matter patentability of a computer usable medium 

in exparte Bo Li. Exparte Bo Li, Appeal 2008-1213 (USPTO BPAI 2008, November 6, 

2008). The BPAI, citing In re Bilski andln re Lowry, 32 F.3d 1579 (Fed. Cir. 1994), 

held that a computer program product comprising a computer usable medium having a 

computer readable program code embodied therein and adapted to be executed to 

implement a method for generating a report recites patentable subject matter under 35 

U.S.C. § 101. Likewise, Applicants respectfully submit that the computer readable 
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medium of claim 4 and claims directly or indirectly dependent thereon also recite 

patentable subject matter. 

Applicants respectfully submit that claims 1, 3, and 4 meet the requirements of 35 

U.S.C. § 101 as construed by, for example, the Federal Circuit in In re Bilski and In re 

Lowry, 32 F.3d 1579 (Fed. Cir. 1994). 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 112 

Claims 1-22 stand rejected under 35 U.S.C. § 112, first and second paragraphs. 

Applicants respectfully traverse the rejections. 

A. The 35 U.S.C. § 112, first paragraph rejection is based upon the same 

rationale as the 35 U.S.C. § 101 rejection. As supported by In re Bilski, per the foregoing 

discussion, claims 1-22 do not recite an abstract idea. Claim 1 and claims dependent 

thereon recite a method tied to a particular machine and transforms an article(s) to a 

different state. Claim 3 and claims dependent thereon recite a particular machine. Claim 

4 recites a physical device having instructions encoded therein, and this type of device 

has recently again been held to be patentable by the BPAI in ex parte Bo Li. 

Accordingly, since the 35 U.S.C. § 112, first paragraph rejection is based on the same 

grounds as the 35 U.S.C. § 101 rejection, and the 35 U.S.C. § 101 rejection should be 

withdrawn under In re Bilski, In re Lowry, and ex parte Bo Li, Applicants respectfully 

request withdrawal of the rejection under 35 U.S.C. § 101. 

B. Claims 1-22 are also rejected under 35 U.S.C. § 112, first paragraph, because 

"current case law (and accordingly, the MPEP) require such a rejection" if the claims do 

not meet the requirement of 35 U.S.C. § 101. Since, as the foregoing discussion 

supports, claims 1-22 meet the requirements of 35 U.S.C. § 101, this rejection under 35 

U.S.C. § 112, Applicants respectfully submit that this rejection should be withdrawn.. 

C. Claims 1-22 are rejected under 35 U.S.C. § 112, first paragraph, as failing to 

comply with the written description requirement. The Office Action states, "Specifically, 
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based on applicant’s argument, that [the] step of determining the conflict is not based on 

the exclude type of rule, examiner is unclear from the disclosure how the conflict is 

determined." Office Action, p. 9. With regard to "the exclude type of rule", Applicants’ 

previous arguments did not characterize an element of claims 1-22. Applicants 

previously stated that, "the discussion of "exclude type rules" was a discussion of the 

teachings of Lichtenberg to point out that the Lichtenberg is not teaching about a conflict 

of rules but rather is teaching about the distinct concept of compatibility of alternatives." 

April 7, 2008 Response. "The discussion was not a characterization of the present 

invention." Thus, Applicants’ prior argument with regard to "exclude type rules" is not a 

characterization of the claimed invention and, thus, is not a limit on the scope of the 

present invention. 

With regard to support for "identifying a conflict between at least two of the 

configuration models", the Specification of the Present Application includes a "Check for 

unspecified buildables." Present Application, para. (96). In one embodiment, the 

presence of an unspecified buildable indicates a conflict between at least two 

configuration models that triggers allowing a rule from one model to extend into another 

at a non-trivial family and repair the extension at a family below the non-trivial family. 

See Present Application, paras. (98)-(101). Note, the present invention is defined by 

the claims and not by specific embodiments in the Specification of the Present 

Application. 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 103 

Claims 1-22 stand rejected under 35 U.S.C. § 103(a), as being unpatentable over 

U.S. Publication No. 2002/0165701 to Lichtenberg et al. (hereinafter "Lichtenberg") in 

view of the IEEE article "The Combining DAG: A Technique for Parallel Data Flow 

Analysis by Robert Kramer et al. (hereinafter "Kramer"). Applicants respectfully 

traverse the rejection. 
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Applicants respectfully submit that Lichtenberg neither teaches nor suggests 

"consolidate[ing] multiple configuration models of a product." Present Application, 

claims 1, 3, and 4. 

Lichtenberg teaches that a product is represented by a single model and does not 

address "consolidate[ing] multiple configuration models of a product". Id. More 

specifically, "a product model is used to model relevant aspects of the product." 

Lichtenberg, para. 0224. "The product model describes components, attributes for these 

components, as well as alternatives for each component and values for each attribute." 

Id., para. 0226. "Furthermore the product model comprises a group of rules relating to 

compatibilities between components and attributes." Id. See also, Lichtenberg, paras. 

0234-0261 which describe the product model in detail. Notably, Lichtenberg no where 

does Lichtenberg discuss "consolidate[ing] multiple configuration models of a product" 

as recited by claims 1, 3, and 4. 

Lichtenberg teaches representing the single model as a directed acyclic graph 

(DAG). Lichtenberg teaches that "the product model is encoded as a virtual table[, and] 

the virtual table is a directed acyclic graph that represents all consistent configurations." 

Lichtenberg, para. 0231. Lichtenberg teaches that: 

An important aspect of the invention is the process oftransformin~ a 
product model to a compact and efficient representation. The purpose of 
the transformation is to first find a way of encoding and finding all 
solutions to the configuration problem and then tabulate them virtually in 
a virtual table such that information relating to the configuration problem 
can be obtained by efficient queries to the virtual table. The encoding 
involves finding an encoding of the components of the product model and 
a corresponding encoding of the rules. A DAG will represent all the rules, 

such that enquiries about valid solutions to the rules can be performed 
efficiently. Lichtenberg, para. 0274. 

Thus, the DAG is used to represent all the rules of a single product model and is 

unrelated to "consolidate[ing] multiple configuration models of a product" as recited by 

claims 1, 3, and 4. 

Lichtenberg does teach "combining two DAGs". Lichtenberg, para. 0076. 

However, Applicants respectfully submit that the combining of DAGs taught by 

-14 of 18- S/N: 10/827,078 

Page 246 of 326
FORD 1007



Lichtenberg is not in the context of"consolidate[ing] multiple configuration models of a 

product" as recited b¥ claims 1, 3, and 4. Specifically, Lichtenberg teaches: 

[0077] In order to maintain a suitable DAG, the representing of the rules 
in the DAG may further comprise the steps of: 

[0078] identifying a first and a second node having the same expression 
and the pointers of which point to the same nodes, and 

[0079] having pointers pointing to the first node point to the second node. 

[0080] In that situation, two nodes actually representing the same contents 
are reduced to only one. 

Lichtenberg also teaches: 

[0134] It is preferred to modify the DAG by as early as possible removing 
the "hidden" components. This may be done by: 

[0135] for each of the rules, constructin~ a partial DAG representing the 

rule, 

[0136] identifying at least one of the components to be hidden, 

[0137] selecting an ordering of the identified components, 

[0138] initially constructing an actual DAG representing no rules and then 
repeatedly, 

[0139] selecting a non-selected component of lowest order, 

[0140] repeatedly, until all partial DAGs comprising expressions relating 
to the selected component have been chosen: 

[0141 ] choosing a partial DAG comprising expressions relating to the 
selected component, 

[0142] combining the actual DAG with the chosen partial DAG into a new 
actual DAG, 

[0143] changing the actual DAG by: 

[0144] identifying nodes in the actual DAG comprising expressions 
relating to the identified component, 

[0145] removing these nodes from the actual DAG, 
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[0146] adding nodes, not comprising expressions relating to the identified 
component, to the actual DAG so that the compatibilities implied by the 
identified component are reflected by the actual DAG, 

[0147] providing the DAG by combining the actual DAG with all non- 
chosen partial DAGs. 

Accordingly, Lichtenberg teaches representing the single model as a directed 

acyclic graph (DAG), and Lichtenberg’s teachings regarding combining DAGs does not 

teach or suggest "combining the first and second configuration models into a single, 

consolidated model." Claims 1, 3, and 4. 

Additionally, Applicants respectfully submit that para. 0006 of Lichtenberg is not 

referring to a conflict between "multiple configuration models of a product" but is rather 

referring to alternative choices to be made when configuring a product, i.e. "a specific 

alternative must be selected for each of the components to build the complex product." 

Lichtenberg, para. 0006. Furthermore, Applicants respectfully submit that paras. 0007- 

0008 do not refer to conflicting models but rather relate to (i) configuring a product by 

choosing alternatives and (ii) "all combinations of the alternatives will not work." Id., 

para. 0008. For example, if"the front and the rear wheel must be of the same type" then 

an alternative type rear wheel would be incompatible with a different type of front wheel. 

Thus, references to alternatives in Lichtenberg and .... all combinations of the alternatives 

will not work" is not a reference to "combining the first and second configuration models 

into a single, consolidated model." Claims 1, 3, and 4. 

Regarding Kramer, the Examiner admits that "Kramer however fails to teach that 

the DAGs are for consolidating multiple configuration models and limits the teaching to 

consolidating multiple paths in a non-cyclic way as in a DAG." Office Action, p. 13. 

Accordingly, since neither Lichtenberg nor Kramer relate to "consolidate[ing] 

multiple configuration models of a product" as recited by claims 1, 3, and 4, Lichtenberg 

in view of Kramer fail to teach or suggest: 

consolidate[ing] multiple configuration models of a product [] 
comprising[]: 
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identifying a conflict between at least two of the configuration 
models, wherein the configuration models are organized in 
accordance with respective directed acyclic graphs, each 
configuration model includes at least one ancestor 
configuration model family space and a child configuration 
model family space below the ancestor configuration model 
family space, a first of the conflicting configuration models 
comprises an ancestor configuration model family space 
that is different than an ancestor configuration model 
family space of a second of the conflicting configuration 
model, and each child configuration model family space 
constrains the ancestor configuration model family space 
above the child in accordance with configuration rules of 
the configuration model to which the child belongs; 

extending at least one of the ancestor configuration model family 
spaces of the conflicting configuration models so that the 
ancestor configuration model family spaces of the first and 
second conflicting configuration models represent the same 
ancestor configuration model family space; 

removing from the child configuration model family space any 
configuration space extended in the ancestor of the child 
configuration family space; and 

combining the first and second configuration models into a single, 
consolidated model that maintains a non-cyclic chain of 
dependencies among families and features of families for 

use in answering configuration questions related to the 
product. 

For at least the foregoing reasons, Applicants respectfully request withdrawal of 

the rejection of claims 1, 3, and 4 and claims directly or indirectly dependent thereon. 
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CONCLUSION 

In view of the amendments and remarks set forth herein, Applicant respectfully 

submits that all pending claims are in condition for allowance. Accordingly, Applicant 

requests that a Notice of Allowance be issued. Nonetheless, should any issues remain 

that might be subject to resolution through a telephone interview, the Examiner is 

requested to telephone the undersigned at 512-338-9100. 

CERTIFICATE OF TRANSMISSION 

I hereby certify that on January 15, 2009, this correspondence is 
being transmitted via the U.S. Patent & Trademark Office’s 
electronic filing system. 

/Kent B. Chambers/ 

Respectfully submitted, 

/Kent B. Chambers’/ 

Kent B. Chambers 
Attorney for Applicant(s) 
Reg. No. 38,839 
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2128 
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3)[--I 
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Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
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Disposition of Claims 

4)[~ Claim(s) 1-22 is/are pending in the application. 

5)D 
6)[~ 

7)[--I 

8)D 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

Claim(s) __ is/are allowed. 

Claim(s) 1-22 is/are rejected. 

Claim(s) __ is/are objected to. 

Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)1--1 The specification is objected to by the Examiner. 

10)[--I The drawing(s) filed on __ is/are: a)[--I accepted or b)[--I objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11)1--1 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)[--I Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)[--I All b)[--I Some * c)[--I None of: 

1.[--I Certified copies of the priority documents have been received. 

2.[--I Certified copies of the priority documents have been received in Application No. __ 

3.[--I Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
¯ See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1 ) [] Notice of References Cited (PTO-892) 

2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) 
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Paper No(s)/Mail Date __ 

4) [] Interview Summary (PTO-413) 

Paper No(s)/Mail Date. 
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U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) Office Action Summary Part of Paper No./Mail Date 20090313 
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DETAILED ACTION 

1. Claim(s) 1-22 has/have been presented for examination based on amendment filed 

on 01/15/2009. 

2. A request for continued examination under 37 CFR 1.114, including the fee set forth 

in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 

application is eligible for continued examination under 37 CFR 1.114, and the fee set 

forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 

has been withdrawn pursuant to 37 CFR 1.114. Applicant’s submission filed on 

01/15/2009 has been entered. 

3. Claim(s) 1,3, 4 and 22 is/are amended. 

4. Claim(s) 1-22 remain rejected under 35 USC § 101. 

5. Claim(s) 1-22 remain rejected under 35 USC § 112. 

6. Claim(s) 1-22 is rejected under 35 USC § 103. 

7, The arguments submitted by the applicant have been fully considered. Claims 1-22 

remain rejected and this action is made NON-FINAL. 

Response to Remarks for Claim Rejections - 35 USC § 101 

___R___e__g__a___r___d__!__n_g Claim 1 & 3 

8. Applicant’s remarks on "a method using a computer system", as reading on tied to a 

particular machine in view of in re Bilski are noted, however the inquiry of practical 

application and abstract idea are separate determination for rejection under 35 USC 

101. 
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9. As for transformation of physical material from one state to another, the claim does 

not do that as alleged, as merely the model representing the product is transformed 

not the actual product. Examiner maintains the rejection for this issue. 

10.As for the practical application, applicant has added "for use in answering 

configuration questions related to the product." Id. However this is general 

application and not specific application, which can be used for any "product", without 

specifying which "product" it can be used for° This rejection is maintained for this 

reason. 

Rega_r_d_!_n9 Claim 4 

11 .Applicant has not clearly disavowed in the claim the use of non-statutory material 

(program stored on the modulated signal - carrier waves - a form of energy) such 

as detailed in specification [0149]-[0150] which reads on the computer readable 

medium. The rejection is therefore maintained. 

Response to Remarks for Claim Rejections - 35 USC § 112111st 

12.Regarding A & B, the rationale for rejection under 35 USC 112 I[1st is based on the 

101 - abstract idea, which is a separate inquiry than the one addressed by In re 

Bilski. Since the rejection under abstract idea is maintained the rejection under 35 

USC 112¶1~t is also maintained on the same rationale. 

13. Regarding C, applicant has merely pointed to specification [0098]-[0101], without 

any guidance or specific description how the steps of extending, removing and 

combining are enabled. Further, even if the cited section may teach the limitation, 
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the specification cited cannot be imported in to claim. Examiner maintains the 

rejection. 

Response to Remarks for Claim Rejections ~ 35 USC § 103 

(Argument 1) Applicant has argued hi Remarks Pg,14-16 

Lichtenberg teaches that a product is represented by a single model and does not address 
"consolidate[irLq] mu!t@le configuration models ofa product". Id. More specifically, "a product 
model is used to model relevant aspects of the product." Lichtenberg, para. 0224. "The product 
model describes cornponents, attributes for these c~mp.9.~n~.e.~n.t.~.s.La..s.~.w..~.e..m~!~.a.~.s.~.a.~!.~..e-r-q..a..t~!..v.e§~f£[ 
each component and values for each attribute." Id., para. 0226. "Furthermore the product 
model comprises a group of rules relating to compatibilities between components and attributes." 
Id. See also, Lichtenberg, paras. 0234-0261 which describe the product model in detail. Notably, 
Lichtenberg no where does Lichtenberg discuss "consolidate[ing] multiple configuration modeJs of 
a product" as recited by claims 1, 3, and 4 .... 

T__h__u__s_:__tt]_e____D_A_G___i__S____u__s_e__d_t_0____r_e_present aH the rules of a sinql__e___product model and is unrelated 
to "consolidate[_![l_q__]__n~__u__l__t_i_ple confiq_uration models of a product" as recited __by_ claims 1. __3__,. 
and 4°.. 

AccordinqJy, LichtenbeEq teaches representinq thes!ngle model as a d!rected acyclic 
graph (DAG), and Lichtenberq’s teachings re qardinq combininq DAGs does not teach or 
suggest "combininq the first and second confiquration models into a sinqle, consolidated 
modeL" Claims 1.3, and 4, 

(Response 1) Applicant has repeatedly alleged that Lichtenburg’s single product 

model with various alternatives to the components with values and rules is not the 

same as multiple configurations of applicant’s product model. However applicant has 

failed to provide any argument why the multiple configurations are different and 

cannot be given broadest reasonable interpretation as product comprising 

alternatives to components making up various configurations. In fact the 

specification Fig.9A confirms that the variation is due to various engine alternatives 

in car model. Examiner finds applicant’s argument unpersuasive. 

(Argument 2) Applicant has argued in Remarks Pg,16: 

Additionally, Applicants respectfully submit that para. 0006 of Lichtenberg is not referring to a 
conflict between "multiple configuration modeJs of a product" but is rather referring to alternative 
choices to be made when configuring a product, J.e. "a specific aJternati~,, must be seJected for 
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each of the components to build the complex product." Lichtenberg, para. 0006. Furthermore, 
Applicants respectfully submit that paras. 0007- 0008 do not refer to conflicting models but rather 
relate to (i) configuring a product by choosing alternatives and (ii) "all combinations of the 
alternatives will not work." Id., para. 0008. For example, if"the front and [he rear wheel must be of 
the same type" then an alternative type rear wheel would be incompatible with a different type of’ 
front wheel. Thus, references to alternatives in Lichtenberg and .... all combinations of the 
alternatives will not work" is no[ a reference to "combining the first and second configuration 
models into a single, consolidated model." Claims 1, 3, and 4. 

(Response 2) Applicant has not claimed what makes the configuration model 

different and given the broadest reasonable interpretation the multiple configuration 

model differ due to their alternatives in the components making various 

configurations. 

(Argument 3) Applicant has argued in Remarks Pg.16: 

Regarding Kramer, the Examiner admits that "Kramer however fails to teach that the DAGs are 
for consolidating multiple configuration models and limits the teaching to consolidating multiple 
paths in a non-cyclic way as in a DAG" Office Action, p. 13. 

(Response 3) In response to applicant’s arguments against the references 

individually, one cannot show nonobviousness by attacking references individually 

where the rejections are based on combinations of references. See in re Keller, 642 

F.2d 413, 208 USPQ 871 (CCPA 1981 ); in re Merck & Co., 800 F.2d 1091,231 

USPQ 375 (Fed. Ciro 1986). Specifically in this case the limitation is taught by 

Lichtenburg. 

.... This page is left blank after this line .... 
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Claim Rejections = 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title, 

14.Claims 1-22 recite a abstract idea of combining two models (DAG) which 

specification describes as represented by __Directed Acyclic _Graphs (DAG) 

(Specification (110, Fig.2). Combining DAG is a mathematical concept. Binary 

decision diagram (BDD) is a form of DAG and a paper showing the combining BDD1 

is included as prior art. 

Claims 1-22 do not claim any practical application of the combination. 

Section 210(} [R-2] (Patentable Subject Matter - Computer=Related inventions) of the MPEP 
recites the following: 
if the "acts" of a claimed process manipulate only numbers, abstract concepts or ideas, or signals 
representing any of the foregoing, the acts are not being applied to appropriate subject matter. 
Schrader, 22 F.3d at 294-95, 30 USPQ2d at !458-59. Thus, a process consisting solely of 
mathematical operations, i.e.. converting_ one set of numbers into another set of numbers,_ 
does not manipulate a##_ropriate subject matter and thus cannot constitute a statutory_ 
processo 
"in practical terms, clahns define nonstatutory processes if they: 
consist solely of mathematical operations without some claimed practical application (.i.e., 

executing a "mathematical alqorithm"); or - simplv manipulate abstract ideas, e.g., a bid 
(Schrader, 22 F.3d at 293-94, 30 USPQ2d at 1458-59) or a bubble hierarchy (Warmerdam, 33 
F. 3d at 1360, 3 I USPQ2d at 1759), without some claimed practical appfication." 

Claims 1=22 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. As described through these claims, the 

claimed invention does not physica!!y transform an article or physical object to a 

different state or thing., so to be eligible for patent protection, the claimed invention 

as a whole must accomplish a practical application. That is, it must produce a useful, 

Symbolic Model Checking An approach to the state explosion problem; Kenneth L. McMillan, May 1992, 
Pg. 41-44 
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concrete and tangible result." State Street, 149 F.3d at 1373-74, 47 USPQ2nd at 

160102. The purpose of this requirement is to limit patent protection to inventions 

that possess a certain level of "real world" value, as opposed to subject matter that 

represents nothing more than an idea or concept. 

Independent claims 1,3, 4 and 22 all recite the intended use of the combining the 

DAG in the last step. 

MPEP 701 & 2105 states: 

A recitation of the intended use of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the claimed 
invention from the prior art. If the prior art structure is capable of performing the intended use, 
then it meets the claim. 

In [.his case the intended use does not result in any structural difference and does 

not add any limitation to the method, system, or program product claims. The 

rejection is maintained under this statute. 

R_eAa_Ld_j_0_.q__ Claim 4~___2_0__:__2__!_ 

Claim 4 discloses computer readable medium, which is not explicitly present in the 

specification; however since specification (149)-(150) discloses use of electronic 

signal to store the program, this rejection is made as program stored in energy 

medium is non-statutory. MPEP 2106.01. 

Claims 20-21 also disclose computer readable medium and is rejected similarly. 

___R___e__g__a___r___d__!__n_g_ Claim 22 _(__N____e____w___)_ 

System claim 22 is rejected as software per se, as all there is not hardware 

component disclosed and merely is a collection of algorithmic steps, best interpreted 

as software per se. 
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Claim Rejections -35 USC § 112111st 

The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

15.Claims 1-22 are rejected under 35 U.S°C. 101 because the claimed invention is 

not supported by either a specific asserted utility or a well established utility. 

The claimed invention is an abstract idea as explained in the 35 USC 101 claim 

rejection above. There may be a specific and substantial utility present in the 

specification, however it is not claimed. 

Claims 1-22 are also rejected under 35 U.S.C. 112, first paragraph. Specifically, 

since the claimed invention is not supported by either a -specific and substantial-- 

asserted utility or a well established utility for the reasons set forth above, one skilled 

in the art clearly would not know how to use the claimed invention. 

16. Further, Claims 1-22 are rejected under 35 U.S.C. §112, first paragraph 

because current case law (and accordingly, the MPEP) require such a rejection 

if a §101 rejection is given because when Applicant has not in fact disclosed 

the practical application for the invention, as a matter of law there is no way 

AppBicant could have discBosed how to practice the undisclosed practical 

application. This is how the MPEP puts it: 

("The how to use prong of section 112 incorporates as a matter of law the 
requirement of 35 U.S.C. §101 that the specification disclose as a matter of 
fact a practical utility for the invention .... If the application fails as a matter of 

fact to satisfy 35 U.S.C. §101, then the application also fails as a matter of 
law to enable one of ordinary skill in the art to use the invention under 35 
U.S.C. §112."); In re Kirk, 376 F.2d 936, 942, 153 USPQ 48, 53 (CCPA 
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1967) ("Necessarily, compliance with § 112 requires a description of how to 
use presently useful inventions, otherwise an applicant would 
anomalously be required to teach how to use a useless invention.") 
See, MPEP 2107.01(IV), quoting In re Kirk (emphasis added). 

Therefore, claims 1-22 are rejected on this basis. 

17.Claims 1-22 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply 

with the written description requirement. The claim(s) contains subject matter which 

was not described in the specification in such a way as to reasonably convey to one 

skilled in the relevant art that the inventor(s), at the time the application was filed, 

had possession of the claimed invention. Specifically, based on applicant’s 

argument, that step of determining the conflict is not based on the exclude type of 

rule, examiner is unclear from the disclosure how the conflict is determined. Please 

see claim interpretation section and Response to Arguments for 35 USC § 102 

Rejection. 

18. Claim 22 discloses means for language, however the specification does not disclose 

specific means for identifying, extending, removing and combining and hence the 

claim 22 lack written description and enablement as well. 

.... This page is left blank after this line .... 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1,148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1. Determining the scope and contents of the prior art. 
2. Ascertaining the differences between the prior art and the claims at issue. 
3. Resolving the level of ordinary skill in the pertinent art. 
4. Considering objective evidence present in the application indicating 

obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were 

made absent any evidence to the contrary. Applicant is advised of the obligation under 

37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 

commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 
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19.Claim 1-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over by 

U.S. Patent Publication No. 2002/0165701 by Lichtenberg et al (Lichtenberg 

hereafter), in view of IEEE article "The Combining DAG: A Technique for 

Parallel Data Flow Analysis by Robert Kramer et al (Kramer hereafter). 

Re,qardin,q Claim 1 

Lichtenberg teaches a method of consolidating multiple configuration models of a 

product in to a single consolidated model (being a directed acyclic graph) among the 

families and feature of the families (described as component & associated rules) 

(Lichte n berg: [0076] [0094] [0062], F ig. 1 ). 

Lichtenberg teaches: 

determining if a conflict exists between at least two of the configuration models, wherein the 
configuration models are organized in accordance with respective directed acyclic graphs, each 
configuration model includes at least one ancestor configuration model family and a child 
configuration model family below the ancestor family, a first conflicting configuration model 
comprises a configuration model that includes a release of a product that is not released in at 
least a second conflicting configuration model and the product is defined using the ancestor and 
child configuration model families; 

as determining the partial configurations ([0006]) which may be conflicting and only 

certain configuration out of all the possibilities satisfy the final product requirement 

([0007]-[0008]). The ancestral configuration could be understood as configuration for 

the bike without the 2 possible conflicting gear configuration (as conflicting child 

configurations). 

Lichtenberg teaches: 

extending the ancestor family of the product in the first conflicting configuration model to be 
compatible with second conflicting configuration model; 

as combing two DAG where there is ancestral configuration (as node with same 

configuration) is identified ([0076]-[0084]). 
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Lichtenberg teaches: 

restricting child family in the first conflicting configuration model so that the child family is not 
released in the extension of the ancestor family; 

as determining the compatible and non-compatible products where one of the 

alternatives is selected ([0092]-[0096]). 

Lichtenberg teaches: 

combining the configuration models into a single, consolidated model that 
maintains a non-cyclic chain of dependencies among families and features of 
families for use in answering configuration questions. 

as combing the DAG ([0076]). 

Arguendo, even if the amended limitations are not clearly taught by Lichtenberg, 

Kramer teaches combining conflicting paths to remove loops to form a DAG and 

then simplifying and combining the DAGs (See Pg.810 and FiglO). 

Specifically, Kramer teaches the amended limitation: 

"...an ancestor configuration model family space that is different than an ancestor configuration 
model family space of a second of the conflicting configuration model, and each child 
configuration model family space constrains the ancestor configuration model family space above 
the child in accordance with configuration rules of the configuration model to which the child 
belongs;" 

As different ancestral space for the two or more ancestral flows as flows 1.2.3.5, 

1.3.5 and 1.3.4.5. The 

different child flows 

are shown as 1.2, 1.3, 

3.5, 3.4 and 4.5. 

(b) 
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Specifically, Kramer teaches the amended limitation: 

extending at least one of the ancestor configuration model family spaces of the conflicting 
configuration models so that the ancestor configuration model family spaces of the first and 
second conflicting configuration models represent the same ancestor configuration model family 
space 

as extending the ancestral configuration model between two conflicting flows so the 

ancestral models are combined as shown bolded below in Fig.10 b. Please also see 

Kramer Section IV. 

Construction of the DAG 

from the Control flow Graph. 

As can also be seen the 

dependent conflicting child 

node 1.3 is removed from 

(C) the child configuration 1.3, 

1.3.5 etc. DAG (See comparing Fig.10 (b) and (c)) thereby meeting the amended 

limitation ... 

"...removing from the child configuration model family space any configuration 
space extended in the ancestor of the child configuration family space". 

And combining the first and second configuration models as 3.5 and 3.4.5 for 

example in Fig.10(c). 

Kramer however fails to teach that the DAGs are for consolidating multiple 

configuration models and limits the teaching to consolidating multiple control paths in 

a non-cyclic way as in a DAG. 
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Lichtenberg cures this deficiency by applying the technique of combining DAGs, 

in this case product model DAGs for purpose of product model consolidation and 

configuration related to the product. (Lichtenberg: Fig.l). 

It would have been obvious to one (e.g. a designer) of ordinary skill in the art at 

the time the invention was made to apply the teachings of Kramer and Lichtenberg 

to each other. The motivation to combine would have been that Lichtenberg teaches 

that there are multiple known methodologies to combine the DAG (Lichtenberg: 

[0076]), however fails to disclose the exact details, which is a deficiency Kramer 

cures by demonstrating through application (control flow graph DAGs) (Kramer: 

Fig.10 (b) and (c) and Section IV). 

Re,qardin,q Claim 2 

Lichtenberg teaches detecting any inconsistencies between rules included in the 

consolidated model (Lichtenberg: [0090]-[0094] - non-compatible products) and 

attempting to resolve any detected inconsistencies by not allowing the user to select 

a inconsistent solution (Lichtenberg: [0096]-[0108]). 

Re,qardin,q Claim 3-4 

Limitations presented in claims 3-4 are similar to limitations presented in claim 1 and 

rejected likewise. Lichtenberg teaches a system (Lichtenberg: [0043]) and a 

computer program (Lichtenberg: Fig. 2-3, [0272]) for implementing the method of 

claim 1. Lichtenberg teaches wherein each model comprises only rules that define a 

non-cyclic chain of dependencies among families and features of families 

(Lichtenberg: [0062]-[0073]) and at least one model includes a rule that causes a 
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configuration conflict with another model (Lichtenberg: [0062], [0090], [0092]-[0094], 

[0102]-[0105], [0134]-[-0150]- partial DAG representing features and families, 

[0162], [0191], [0383]- incompatibility between selected model and reconfiguration). 

Newly amended limitations are taught by Kramer as well as shown in claim 1 

rejection. 

Re,qardin,q Claim 5 

Lichtenberg teaches wherein the configuration models represent configuration 

models of vehicles (Lichtenberg: Fig.1 - Showing a bicycle). 

Re,qardin,q Claim 6 

Lichtenberg teaches wherein the consolidated model includes only buildable 

configurations (Lichtenberg: [0406]-[0412]- excluding incompatible selections). 

Re,qardin,q Claim 7 

Lichtenberg teaches extending the ancestor family of the product in the first 

conflicting configuration model to be compatible with second conflicting configuration 

model as combining the DAG’s (Lichtenberg: [0076]-[0084]) further comprises 

extending a rule from the first conflicting configuration model into the ancestor family 

and (Lichtenberg: [0062], [0076]-[0079]); and repairing the extension of the rule in 

the child family (Lichtenberg: [0133]-[0150]). 

Kramer teaches the amended limitation: 

extending at least one of the ancestor configuration model family spaces of the conflicting 
configuration models so that the ancestor configuration model family spaces of the first and 
second conflicting configuration models represent the same ancestor configuration model family 
space 
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as extending the ancestral configuration model between two conflicting flows so the 

ancestral models are combined as shown bolded below in Fig.10 b. Please also see 

\ 
0.z3,5  .z3.4.5) 

(C) 

1.3.5 etc. DAG (See comparing Fig.10 (b) and (c)) thereby meeting the amended 

Kramer Section IV. 

Construction of the DAG 

from the Control flow Graph. 

As can also be seen the 

dependent conflicting child 

node 1.3 is removed from 

the child configuration 1.3, 

limitation ... 

"...removing from the child configuration model family space any configuration 
space extended in the ancestor of the child configuration family space". 

Re.qardin.q Claim 8 

Lichtenberg teaches combining the configuration models into a single, consolidated 

configuration model further comprises loading the configuration models into a 

memory of the computer system (Lichtenberg: [0027]-[0034], [0224]-[0233], [0272]- 

[0274]); constructing a directed acyclic graph of all rules in all the models 

(Lichtenberg: [0272]-[0274]); for each configuration model, determining which 

portions of an overall configuration space for which the configuration model does not 

provide a buildable configuration (Lichtenberg: [0008], [0060] and [0090]); and for 

each configuration model, constraining statements of the rules with in the 
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configuration model to fall within a space of defining features of the configuration 

model (Lichtenberg: [0061]-[0062]). 

Re,qardin,q Claim 9 

Lichtenberg teaches 

"determining which portions of an overall configuration space for which each configuration model 
does not provide a buildable configuration further comprises determining which families are 
ancestors of families of defining constraints and subtracting a right hand side and a left hand side 
of each rule of each family that are ancestors of families of defining constraints from a rule 
representing all buildable configurations." 

as providing an intersection to provide all compatible (buildable) or incompatible (un- 

buildable) products (Lichtenberg: [0085]-[0094]). 

Re,qardin,q Claim 10 

System claim 10 discloses similar limitations as claim 2 and is rejected for the same 

reasons as claim 2. Claim is amended for grammatical reasons. 

Re,qardin,q Claim 11 

System claim 11 discloses similar limitations as claim 5 and is rejected for the same 

reasons as claim 5. 

Re,qardin,q Claim 12 

System claim 12 discloses similar limitations as claim 6 and is rejected for the same 

reasons as claim 6. 

Re,qardin,q Claim 13 

System claim 13 discloses similar limitations as claim 7 and is rejected for the same 

reasons as claim 7. Further, claim is amended for grammatical reasons. 
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Re,qardin,q Claim 14 

System claim 14 discloses similar limitations as claim 8 and is rejected for the same 

reasons as claim 8. Claim is amended for grammatical reasons. 

Re,qardin,q Claim 15 

System claim 15 discloses similar limitations as claim 9 and is rejected for the same 

reasons as claim 9. Claim is amended for grammatical reasons. 

Re,qardin,q Claims 16-21 

Computer program product claims 16-21 disclose similar limitations as claim 2, 5-9 

and are rejected for the same reasons as claims 2, 5-9 respectively. 

Re,qardin,q Claim 22 

Limitations presented in claim 22 are similar to limitations presented in claim 1 and 

rejected likewise. No specific support was cited for "means for" language and is this 

claim is interpreted ordinarily. 

Page 274 of 326
FORD 1007



Application/Control Number: 10/827,078 

Art Unit: 2128 

Page 19 

Conclusion 

20.Applicant’s amendment necessitated the new ground(s) of rejection presented in this 

Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 

MONTHS from the mailing date of this action. In the event a first reply is filed within 

TWO MONTHS of the mailing date of this final action and the advisory action is not 

mailed until after the end of the THREE-MONTH shortened statutory period, then the 

shortened statutory period will expire on the date the advisory action is mailed, and 

any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 

date of the advisory action. In no event, however, will the statutory period for reply 

expire later than SIX MONTHS from the date of this final action. 
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Communication 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to AKASH SAXENA whose telephone number is (571)272- 

8351. The examiner can normally be reached on 8:00- 6:00 PM Mon-Thu. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 

supervisor, Kamini S. Shah can be reached on (571)272-2279. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Akash Saxena/ 
Examiner, Art Unit 2128 

/Hugh Jones/ 
Primary Examiner, Art Unit 2128 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: 

Assignee: 

Title: 

Serial No.: 

Examiner: 

Docket No.: 

Brandon M. Beck, Shawn A. P. Smith 

Versata Development Group, inc. 

Consolidation of Product Data Models 

10/827,078 Filed: April 19, 2004 

Akash Saxena Group Art Unit: 2128 

T00113 Customer No.: 33438 

October 2, 2009 

FILED ELECTRONICALLY 

RESPONSE TO OFFICE ACTION 

Dear Sir: 

This paper responds to the non-Final Office Action dated April 2, 2009, having a 

shortened statutory period expiring on July 2, 2009. Accompanying this response is a 

petition under 37 C.F.R. § 1.136 for extension of time by three (3) months, setting a new 

time for response of October 2, 2009. Further examination and reconsideration are 

respectfully requested. 
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AMENDMENTS TO THE CLAIMS 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1. (Previously Presented) A method of using a computer system to 

consolidate multiple configuration models of a product, the method comprising: 

performing with the computer system: 

identifying a conflict between at least two of the configuration models, 

wherein the configuration models are organized in accordance with 

respective directed acyclic graphs, each configuration model 

includes at least one ancestor configuration model family space 

and a child configuration model family space below the ancestor 

configuration model family space, a first of the conflicting 

configuration models comprises an ancestor configuration model 

family space that is different than an ancestor configuration model 

family space of a second of the conflicting configuration model, 

and each child configuration model family space constrains the 

ancestor configuration model family space above the child in 

accordance with configuration rules of the configuration model to 

which the child belongs; 

extending at least one of the ancestor configuration model family spaces 

of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second 

conflicting configuration models represent the same ancestor 

configuration model family space; 

removing from the child configuration model family space any 

configuration space extended in the ancestor of the child 

configuration family space; and 

combining the first and second configuration models into a single, 

consolidated model that maintains a non-cyclic chain of 

dependencies among families and features of families for use in 

answering configuration questions related to the product. 
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1 

2 

3 

4 

2. (Original) The method of claim 1 further comprising: 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

3. (Previously Presented) A computer system configured for 

consolidating multiple configuration models of a product, the system comprising: 

a processor; and 

a memory, coupled to the processor, having code stored therein and executable by 

the processor for: 

identifying a conflict between at least two of the configuration models, 

wherein the configuration models are organized in accordance with 

respective directed acyclic graphs, each configuration model 

includes at least one ancestor configuration model family space 

and a child configuration model family space below the ancestor 

configuration model family space, a first of the conflicting 

configuration models comprises an ancestor configuration model 

family space that is different than an ancestor configuration model 

family space of a second of the conflicting configuration model, 

and each child configuration model family space constrains the 

ancestor configuration model family space above the child in 

accordance with configuration rules of the configuration model to 

which the child belongs; 

extending at least one of the ancestor configuration model family spaces 

of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second 

conflicting configuration models represent the same ancestor 

configuration model family space; 
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24 

25 

26 

27 

28 

29 

30 

removing from the child configuration model family space any 

configuration space extended in the ancestor of the child 

configuration family space; and 

combining the first and second configuration models into a single, 

consolidated model that maintains a non-cyclic chain of 

dependencies among families and features of families for use in 

answering configuration questions related to the product. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

4. (Currently Amended) A tangible, computer readable medium having 

instructions encoded therein and executable by a processor to consolidate multiple 

configuration models of a product, the instructions comprising code for: 

identifying a conflict between at least two of the configuration models, wherein 

the configuration models are organized in accordance with respective 

directed acyclic graphs, each configuration model includes at least one 

ancestor configuration model family space and a child configuration 

model family space below the ancestor configuration model family space, 

a first of the conflicting configuration models comprises an ancestor 

configuration model family space that is different than an ancestor 

configuration model family space of a second of the conflicting 

configuration model, and each child configuration model family space 

constrains the ancestor configuration model family space above the child 

in accordance with configuration rules of the configuration model to 

which the child belongs; 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family space; 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space; and 

combining the first and second configuration models into a single, consolidated 

model that maintains a non-cyclic chain of dependencies among families 
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24 

25 

and features of families for use in answering configuration questions 

related to the product. 

1 

2 

5. (Previously Presented) The method of claim 1 wherein the 

configuration models represent configuration models of vehicles. 

1 

2 

6. (Previously Presented) The method of claim 1 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

7. (Previously Presented) The method of claim 1 wherein: 

extending at least one of the ancestor configuration model family spaces of the 

conflicting configuration models so that the ancestor configuration model 

family spaces of the first and second conflicting configuration models 

represent the same ancestor configuration model family further comprises: 

extending a rule from the first configuration model into the ancestor 

configuration model family space; and 

removing from the child configuration model family space any configuration 

space extended in the ancestor of the child configuration family space 

further comprises: 

repairing the extension of the rule in the child family. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

8. (Previously Presented) The method of claim 1 wherein combining the 

first and second models into a single, consolidated model further comprises: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 
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1 9. (Previously Presented) The method of claim 8 wherein determining which 

2 portions of an overall configuration space for which each configuration model does not 

3 provide a buildable configuration further comprises: 

4 determining which families are ancestors of families of defining constraints; and 

5 subtracting a right hand side and a left hand side of each rule of each family that 

6 are ancestors of families of defining constraints from a rule representing 

7 all buildable configurations. 

1 

2 

3 

4 

5 

for~ 

10. (Previously Presented) The system of claim 3 further comprising code 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 

2 

11.    (Previously Presented) The system of claim 3 wherein the 

configuration models represent configuration models of vehicles. 

1 

2 

12.    (Previously Presented) The system of claim 3 wherein the 

consolidated model includes only buildable configurations. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

13.    (Previously Presented) The system of claim 3 wherein: 

the code for extending at least one of the ancestor configuration model family 

spaces of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second conflicting 

configuration models represent the same ancestor configuration model 

family space comprises code for extending a rule from the first conflicting 

configuration model into the ancestor family; and 

the code for removing from the child configuration model family space any 

configuration space extended in the ancestor of the child configuration 

family space comprises code for repairing the extension of the rule in the 

child family. 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

14.    (Previously Presented) The system of claim 3 the code for combining the 

first and second models into a single, consolidated model further comprises code for: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 

1 15.    (Previously Presented) The system of claim 14 wherein the code for 

2 determining which portions of an overall configuration space for which the configuration 

3 model does not provide a buildable configuration further comprises code for: 

4 determining which families are ancestors of families of defining constraints; and 

5 subtracting a right hand side and a left hand side of each rule of each family that 

6 are ancestors of families of defining constraints from a rule representing 

7 all buildable configurations. 

1 

2 

3 

4 

5 

16.    (Previously Presented) The computer readable medium of claim 4 further 

comprising code for: 

detecting any inconsistencies between rules included in the consolidated model; 

and 

attempting to resolve any detected inconsistencies. 

1 17.    (Previously Presented) The computer readable medium of claim 4 

2 wherein the models represent configuration models of vehicles. 

1 18.    (Previously Presented) The computer readable medium of claim 4 

2 wherein the configuration models represent configuration models of vehicles. 
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1 19. (Previously Presented) The computer readable medium of claim 4 

2 wherein: 

3 the code for extending at least one of the ancestor configuration model family 

4 spaces of the conflicting configuration models so that the ancestor 

5 configuration model family spaces of the first and second conflicting 

6 configuration models represent the same ancestor configuration model 

7 family space comprises code for extending a rule from the first conflicting 

8 configuration model into the ancestor family; and 

9 the code for removing from the child configuration model family space any 

10 configuration space extended in the ancestor of the child configuration 

11 family space comprises code for repairing the extension of the rule in the 

12 child family. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

20.    (Previously Presented) The computer readable medium of claim 4 the 

code for combining the first and second models into a single, consolidated model further 

comprises code for: 

loading the configuration models into a memory of the computer system; 

constructing a directed acyclic graph of all rules in all the configuration models; 

for each configuration model, determining which portions of an overall 

configuration space for which the configuration model does not provide a 

buildable configuration; and 

for each configuration model, constraining statements of the rules within the 

configuration model to fall within a space of defining features of the 

configuration model. 

1 21.    (Previously Presented) The computer readable medium of claim 20 

2 wherein the code for determining which portions of an overall configuration space for 

3 which the configuration model does not provide a buildable configuration further 

4 comprises code for: 

5 determining which families are ancestors of families of defining constraints; and 
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6 

7 

8 

subtracting a right hand side and a left hand side of each rule of each family that 

are ancestors of families of defining constraints from a rule representing 

all buildable configurations. 

1 

2 

3 

4 

5 

22.    (Previously Presented) A computer system for performing an automatic 

consolidation of multiple configuration models of a configurable product, the system 

comprising: 

means 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

means 

means 

means 

for identifying a conflict between at least two of the configuration models, 

wherein the configuration models are organized in accordance with 

respective directed acyclic graphs, each configuration model includes at 

least one ancestor configuration model family space and a child 

configuration model family space below the ancestor configuration model 

family space, a first of the conflicting configuration models comprises an 

ancestor configuration model family space that is different than an 

ancestor configuration model family space of a second of the conflicting 

configuration model, and each child configuration model family space 

constrains the ancestor configuration model family space above the child 

in accordance with configuration rules of the configuration model to 

which the child belongs; 

for extending at least one of the ancestor configuration model family 

spaces of the conflicting configuration models so that the ancestor 

configuration model family spaces of the first and second conflicting 

configuration models represent the same ancestor configuration model 

family space; 

for removing from the child configuration model family space any 

configuration space extended in the ancestor of the child configuration 

family space; and 

for combining the first and second configuration models into a single, 

consolidated model that maintains a non-cyclic chain of dependencies 

among families and features of families for use in providing an answer to 

configuration questions related to the product. 
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REMARKS 

Claims 1-22 are pending. 

Claims 1-22 stand rejected. 

Claims 1 and 4 have been amended. 

Claim Rejections - 35 U.S.C. § 101 

Claims 1-22 stand rejected under 35 U.S.C. § 101 as being directed to non- 

statutory subject matter and as not being supported by either a specific asserted utility of 

a well established unity. 

The Federal Circuit recently addressed the subject of subject matter patentability 

in In re Bilski, 545 F.3d 943 (Fed. Cir. 2008) (en banc). In In re Bilski, the court 

"conclude[ed] that the "useful, concrete and tangible result" inquiry is inadequate and 

reaffirm[ed] that the machine-or-transformation test outlined by the Supreme Court is the 

proper test to apply." Id. "The machine-or-transformation test is a two-branched inquiry; 

an applicant may show that a process claim satisfies § 101 either by showing that his 

claim is tied to a particular machine, or by showing that his claim transforms an article." 

Id. 

The method of claim 1 is specifically tied to a particular machine, namely "a 

computer system". Claim 1. More specifically, claim 1 is a "method of using a computer 

system" and the first element of claim 1 recites "performing with the computer system" 

Id. Claim 1 certainly has a practical application of being able to combine first and second 

configuration models of a product" and "in answering configuration questions relating to 

the product." 

The Office Action states that since the particular product is not specified, claim 1 

is directed to a general application not a specific application. However, Applicants 

respectfully submit that determination of statutory subject matter does not turn on 

specific application versus general application, particularly in the context of whether the 

claim recites a "product" or a specific product. The Federal Circuit has stated that 

"certain types of mathematical subject matter, standing alone, represent nothing more 
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than abstract ideas until reduced to some type of practical application." In re Alappat, 33 

F.3d 1526 (Fed. Cir. 1994) (emphasis added). Thus, the inquiry in this instance, the 35 

U.S.C. § 101 inquiry is based on whether claim 1 has a practical application not whether 

the application is general or specific. Since claim 1 is tied to a particular machine and 

has a practical application, Applicants respectfully submit that claim 1 recites statutory 

subject matter under 35 U.S.C. § 101. 

Claim 3 is a particular machine, namely "A computer system ... comprising: a 

processor; and a memory, coupled to the processor, having code stored therein and 

executable by the processor for: .... " Claim 1 certainly has a practical application of 

being able to combine first and second configuration models of a product" and "in 

answering configuration questions relating to the product." Claim 1 is, thus, patentable 

under 35 U.S.C. § 101. 

Claim 4 has been amended to recite "A tangible, computer readable medium .... " 

and, thus, excludes signals per se. 

Applicants respectfully submit that claims 1, 3, and 4 meet the requirements of 35 

U.S.C. § 101 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 112 

Claims 1-22 stand rejected under 35 U.S.C. § 112, first and second paragraphs. 

Applicants respectfully traverse the rejections. 

The Examiner states that the rationale for rejection under 35 U.S.C. § 112, 1st 

paragraph "is based on the 101 - abstract idea, which is a separate inquiry than the one 

addressed in [In re Bilski]." Applicants respectfully submit that the Examiner’s basis for 

rejection is essentially the same basis as the rejection under 35 U.S.C. § 101. In re Bilski 

specifically addressed abstract ideas and their patentability. The Federal Circuit 

specifically said that, "The true issue before us then is whether Applicants are seeking to 
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claim a fundamental principle (such as an abstract idea) or a mental process." In re 

Bilski, 545 F.3d 943, 88 U.S.P.Q.2d 1385 (Fed. Cir. 2008) (en banc). 

Accordingly, for at least the same reasons presented in response to the 35 U.S.C. 

§ 101 rejection, Applicants respectfully request withdrawal of the 35 U.S.C. § 112, 1st 

paragraph rejection. 

The Examiner has maintained a rejection under 35 U.S.C. § 112, ist paragraph 

with regard to enablement. The Examiner states that "Applicant has merely pointed to 

specification [0098]-[0101 ], without any guidance or specific description how the steps 

of extending, removing, and combining are enabled." Office Action, p. 3, para. 13. 

The burden is on the Examiner to establish a prima facie case of noneanblement. 

Applicants have specifically pointed the Examiner to exemplary, enabling sections. 

However, the Examiner has dismissed Applicants’ response for not providing guidance to 

enablement. Applicants respectfully submit that the cited sections represent an 

exemplary guidance to enablement. Applicants have already pointed out that with regard 

to support for "identifying a conflict between at least two of the configuration models", 

the Specification of the Present Application includes a "Check for unspecified 

buildables." Present Application, para. (96). In one embodiment, the presence of an 

unspecified buildable indicates a conflict between at least two configuration models that 

triggers allowing a rule from one model to extend into another at a non-trivial family and 

repair the extension at a family below the non-trivial family. Figure 10 and the Present 

Application, paras. (68)-(144), provide specific details and an example that meet the 

enablement requirement. Applicants respectfully request the Examiner to specifically set 

forth the reasons as to why the cited sections do not enable one of ordinary skill in the art 

to make and use the aspect of the invention being rejected or withdraw the rejection. 

The Office Action also states that, "Further, even if the cited section may teach 

the limitation, the specification cited cannot be imported in to claim." Office Action, p. 

3, para. 13. Applicants respectfully submit that enablement under 35 U.S.C. § 112, 1st 

para. does not require that the "specification ... be imported in to [the] claim" in order to 
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provide enablement as implied in the Office Action. 35 U.S.C. § 112, 1st paragraph 

requires that: 

The specification shall contain a written description of the 
invention, and of the manner and process of making and using it, in such 
full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make 

and use the same, and shall set forth the best mode contemplated by the 
inventor of carrying out his invention. 

Clearly, enablement under 35 U.S.C. § 112, 1st paragraph does not require 

importation of limitations into the claims to meet the enablement requirement. 

The Examiner alleges that the means for identifying, extending, removing, and 

combining in claim 22 are not disclosed. Referring to Figure 10, operations 1002-1003 

represent an exemplary "means for identifying ...", operations 1004 and 1105 represent 

an exemplary "means for extending", operations 1006, 1009, 1010, and Figure 11 

represent an exemplary "means for removing", and operation 1010 represents an 

exemplary "means for combining". The foregoing identify exemplary means to perform 

the identified functions and are not intended to be an exclusive identification of the 

means for performing the identified functions. The functions do not necessarily require 

all parts of the operations identified and other operations may also perform the identified 

functions. 

Note, the present invention is defined by the claims and not by specific 

embodiments in the Specification of the Present Application. 

Accordingly, Applicants respectfully request withdrawal of the rejection. 

Claim Rejections - 35 U.S.C. § 103 

Claims 1-22 stand rejected under 35 U.S.C. § 103(a), as being unpatentable over 

U.S. Publication No. 2002/0165701 to Lichtenberg et al. (hereinafter "Lichtenberg") in 

view of the IEEE article "The Combining DAG: A Technique for Parallel Data Flow 

Analysis by Robert Kramer et al. (hereinafter "Kramer"). Applicants respectfully 

traverse the rejection. 
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Applicants respectfully submit that Lichtenberg in view of Kramer neither teaches 

nor suggests "consolidat[ing] multiple configuration models of a product." Claims 1, 3, 

and 4. 

The Office Action, p. 4, states that: 

Applicant has repeatedly alleged that Lichtenburg’s (sic) single 
product model with various alternatives to the components with values and 
rules is not the same as multiple configurations of applicant’s product 
model. However applicant has failed to provide any argument why the 
multiple configurations are different and cannot be given broadest 
reasonable interpretation as product comprising alternatives to component 
making up various configurations. In fact the specification Fig. 9A 
confirms that the variations is due to various engine alternatives in car 
model. 

Applicants respectfully submit that the Office Action has mischaracterized the 

invention of claims 1, 3, and 4, and the statement regarding Fig. 9A cannot be logically 

sustained. 

The invention of claims 1, 3, and 4 relate to consolidating multiple configuration 

models of a product. The Examiner on p. 4 refers to "multiple configurations of 

applicant’s product model." However, an accurate characterization should refer to 

"multiple configuration models" not "multiple configurations of applicant’s product 

model." 

This is significant because although claims 1, 3, and 4 refer to "combining the 

first and second configuration models into a single, consolidated model", Lichtenberg 

in view of Kramer relates to simplification of a "single model" not "combining first and 

second configuration models." 

A single model is clearly different than multiple models. Referring to Figure 9A 

of the Present Application, two distinct configuration models are depicted, i.e. 

configuration model 602 and 822. By inspection, configuration models 602 and 822 are 

not a single model. On the other hand, Lichtenberg repeatedly refers to a single product 

model. For example, "The product model", [Lichtenberg, para. 0233], "The Product 

Model" [Id., para. 0234], "the product model" [Id., para. 0235], "the product model" [Id., 
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para. 0236], "a computer product model" [Id., para. 0237], and so on. Thus, Lichtenberg 

itself makes the distinction by continually reciting a single model. Applicants 

respectfully submit that given Lichtenberg’s repeated representation of a product model 

in the singular, the broadest interpretation of Lichtenberg cannot include multiple 

configuration models. Claims 1, 3, and 4 clearly refer to multiple configuration models, 

and, thus, cannot be construed as a "single product model." 

Additionally, given that Lichtenberg relates to a single model, there is no reason 

in Lichtenberg for "combining the first and second configuration models into a single, 

consolidated model" as required by claims 1, 3, and 4. 

As previously mentioned, Figure 9A of the Present Application depicts two 

exemplary configuration models 602 and 822. Model 922 is a result of combining the 

two configuration models. The two models 602 and 822 have a variation relating to the 

engine models. The variation is not what causes the configuration models to be distinct. 

They are simply two separate models. However, the variation between models 602 and 

612 (Figure 6, from which model 822 is derived) is a clear indication of their distinction 

as separate models. 

It does not logically follow that a model that includes alternate selections teaches 

two models. Simply because a model provides for alternative feature selections does not 

necessitate two different models. Configuration model 602 clearly illustrates this point. 

Engine 1 and Engine 2 are alternative selections in Market 1. However, simply because 

alternatives exist does not mean that configuration model 602 is more than one model. 

Thus, having alternative selections does not necessarily mean that the model is the same 

as two models. Accordingly, multiple configuration models are distinct from a single 

model regardless of intra-model selection choices or inter-model variations. 

Thus, Lichtenberg teaches that a product is represented by a single model and 

does not address "consolidate[ing] multiple configuration models of a product". Id. 

More specifically, "a product model is used to model relevant aspects of the product." 

Lichtenberg, para. 0224. "The product model describes components, attributes for these 

components, as well as alternatives for each component and values for each attribute." 
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Id., para. 0226. "Furthermore the product model comprises a group of rules relating to 

compatibilities between components and attributes." Id. See also, Lichtenberg, paras. 

0234-0261 which describe the product model in detail. Notably, Lichtenberg no where 

does Lichtenberg discuss "consolidat[ing] multiple configuration models of a product" as 

recited by claims 1, 3, and 4. 

Lichtenberg teaches representing the single model as a directed acyclic graph 

(DAG). Lichtenberg teaches that "the product model is encoded as a virtual table[, and] 

the virtual table is a directed acyclic graph that represents all consistent configurations." 

Lichtenberg, para. 0231. Lichtenberg teaches that: 

An important aspect of the invention is the process oftransformin~ a 
product model to a compact and efficient representation. The purpose of 
the transformation is to first find a way of encoding and finding all 
solutions to the configuration problem and then tabulate them virtually in 
a virtual table such that information relating to the configuration problem 
can be obtained by efficient queries to the virtual table. The encoding 
involves finding an encoding of the components of the product model and 
a corresponding encoding of the rules. A DAG will represent all the rules, 

such that enquiries about valid solutions to the rules can be performed 
efficiently. Lichtenberg, para. 0274. 

Thus, the DAG is used to represent all the rules of a single product model and is 

unrelated to "consolidate[ing] multiple configuration models of a product" as recited by 

claims 1, 3, and 4. 

Lichtenberg does teach "combining two DAGs". Lichtenberg, para. 0076. 

However, Applicants respectfully submit that the combining of DAGs taught by 

Lichtenberg is not in the context of"consolidate[in~] multiple configuration models of a 

product" as recited b¥ claims 1, 3, and 4. Specifically, Lichtenberg teaches: 

[0077] In order to maintain a suitable DAG, the representing of the rules 
in the DAG may further comprise the steps of: 

[0078] identifying a first and a second node having the same expression 
and the pointers of which point to the same nodes, and 

[0079] having pointers pointing to the first node point to the second node. 
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[0080] In that situation, two nodes actually representing the same contents 
are reduced to only one. 

Lichtenberg also teaches: 

[0134] It is preferred to modify the DAG by as early as possible removing 
the "hidden" components. This may be done by: 

[0135] for each of the rules, constructing a partial DAG representing the 
rule, 

[0136] identifying at least one of the components to be hidden, 

[0137] selecting an ordering of the identified components, 

[0138] initially constructin~ an actual DAG representing no rules and then 
repeatedly, 

[0139] selecting a non-selected component of lowest order, 

[0140] repeatedly, until all partial DAGs comprising expressions relating 
to the selected component have been chosen: 

[0141 ] choosing a partial DAG comprising expressions relating to the 
selected component, 

[0142] combining the actual DAG with the chosen partial DAG into a new 
actual DAG, 

[0143] changing the actual DAG by: 

[0144] identifying nodes in the actual DAG comprising expressions 
relating to the identified component, 

[0145] removing these nodes from the actual DAG, 

[0146] adding nodes, not comprising expressions relating to the identified 
component, to the actual DAG so that the compatibilities implied by the 
identified component are reflected by the actual DAG, 

[0147] providing the DAG by combining the actual DAG with all non- 
chosen partial DAGs. 

Accordingly, Lichtenberg teaches representing the single model as a directed 

acyclic graph (DAG), and Lichtenberg’s teachings regarding combining DAGs does not 
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teach or suggest "combining the first and second configuration models into a single, 

consolidated model." Claims 1, 3, and 4. 

Additionally, Applicants respectfully submit that para. 0006 of Lichtenberg is not 

referring to a conflict between "multiple configuration models of a product" but is rather 

referring to alternative choices to be made when configuring a product, i.e. "a specific 

alternative must be selected for each of the components to build the complex product." 

Lichtenberg, para. 0006. Furthermore, Applicants respectfully submit that paras. 0007- 

0008 do not refer to conflicting models but rather relate to (i) configuring a product by 

choosing alternatives and (ii) "all combinations of the alternatives will not work." Id., 

para. 0008. For example, if"the front and the rear wheel must be of the same type" then 

an alternative type rear wheel would be incompatible with a different type of front wheel. 

Thus, references to alternatives in Lichtenberg and .... all combinations of the alternatives 

will not work" is not a reference to "combining the first and second configuration models 

into a single, consolidated model." Claims 1, 3, and 4. 

Regarding Kramer, the Examiner admits that "Kramer however fails to teach that 

the DAGs are for consolidating multiple configuration models and limits the teaching to 

consolidating multiple paths in a non-cyclic way as in a DAG." Office Action, p. 13. 

Accordingly, since neither Lichtenberg nor Kramer relate to "consolidate[ing] 

multiple configuration models of a product" as recited by claims 1, 3, and 4, Lichtenberg 

in view of Kramer fail to teach or suggest: 

consolidate[ing] multiple configuration models of a product [] 
comprising[]: 

identifying a conflict between at least two of the configuration 
models, wherein the configuration models are organized in 
accordance with respective directed acyclic graphs, each 
configuration model includes at least one ancestor 
configuration model family space and a child configuration 
model family space below the ancestor configuration model 
family space, a first of the conflicting configuration models 
comprises an ancestor configuration model family space 
that is different than an ancestor configuration model 
family space of a second of the conflicting configuration 
model, and each child configuration model family space 
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constrains the ancestor configuration model family space 
above the child in accordance with configuration rules of 
the configuration model to which the child belongs; 

extending at least one of the ancestor configuration model family 
spaces of the conflicting configuration models so that the 
ancestor configuration model family spaces of the first and 
second conflicting configuration models represent the same 
ancestor configuration model family space; 

removing from the child configuration model family space any 
configuration space extended in the ancestor of the child 
configuration family space; and 

combining the first and second configuration models into a single, 
consolidated model that maintains a non-cyclic chain of 
dependencies among families and features of families for 
use in answering configuration questions related to the 
product. 

For at least the foregoing reasons, Applicants respectfully request withdrawal of 

the rejection of claims 1, 3, and 4 and claims directly or indirectly dependent thereon. 

CONCLUSION 

Applicant respectfully submits that all pending claims are in condition for 

allowance. Accordingly, Applicant requests that a Notice of Allowance be issued. 

Nonetheless, should any issues remain that might be subject to resolution through a 

telephone interview, the Examiner is requested to telephone the undersigned at 512-338- 

9100. 

CERTIFICATE OF TRANSMISSION 
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Z AMENDMENT PAID FOR 
W 

Total (37 CFR * 22 ** 22 = 0 
D 
Z 

Independent 
* 4 ***4 = 0 

W 

U Application Size Fee (37 CFR 1.16(s)) 
< 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL TOTAL 

OTHER THAN 

SMALL ENTITY OR SMALL ENTITY 

ADDITIONAL ADDITIONAL 
RATE ($) 

FEE ($) FEE ($) 

x$ = 0 

x$ = 0 

TOTAL 
ADD’L 
FEE 

RATE ($) 

OR | x $52= 

OR II X $220= 

OR 

TOTAL 
OR ADD’L 

FEE 

I-- 
Z Total (37 CFR . ** 

W 
Independent            .                                   *** 

D 
Z [] Application Size Fee (37 CFR 1.16(s)) 
W 

<:~ [] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

(Column 1) (Column 2) 

CLAIMS HIGHEST 
REMAINING NUMBER 

AFTER PREVIOUSLY 
AMENDMENT PAID FOR 

(Column3) 

PRESENT 
EXTRA 

= 

= 

RATE(S) 

x$ = 

x$ = 

ADDITIONAL 
FEE ($) 

OR 

OR 

RATE ($) 

x$ = 

x$ = 

ADDITIONAL 
FEE ($) 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 

** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

OR 

TOTAL 
ADD’L 
FEE 

TOTAL 
OR ADD’L 

FEE 

Legal Instrument Examiner: 
/NICOLE LOVE-HENSLEY/ 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
ff you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexanch-ia, Virgiilia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

33438 7590 01/27/2010 

HAMILTON & TERRILE, LLP 
P.O. BOX 203518 
AUSTIN, TX 78720 

I EXAMINER ] 

SAXENA, AKASH 

I 
ART UNIT 

I 
PAPER NUMBER 

I 

2128 

DATE MAILED: 01/27/2010 

IAPPLICATION NO" I FILING DATE I FIRST NAMED INVENTOR 

10/827,078 04/19/2004 Brandon M. Beck 

TITLE OF INVENTION: CONSOLIDATION OF PRODUCT DATA MODELS 

I ATTORNEY DOCKET NO. I CONFIRMATION NO. [ 

T00113 1866 

I A PLNT E I SMA LENTITY I ISS E EO E IP LICATION EO EIP vPAIOISS E EI TOTA  E S O E I OATEO E 
nonprovi sional NO $1510 $0 $ 0 $1510 04/27/2010 

I 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

If the SMALL ENTITY is shown as NO: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If the status above is to be removed, check box 5b on Part B - 
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and retumed to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you axe charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 

request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee’s responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: a certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

33438 7590 01/27/2010 

HAMILTON & TERRILE, LLP 
P.O. BOX 203518 
AUSTIN, TX 78720 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

IAPPLICATION NO" I FILING DATE I FIRST NAMED INVENTOR 

10/827,078 04/19/2004 Brandon M. Beck 

TITLE OF INVENTION: CONSOLIDATION OF PRODUCT DATA MODELS 

I ATTORNEY DOCKET NO. I CONFIRMATION NO. [ 

T00113 1866 

I APPLN. TYPE I SMALL ENTITY I ISSUE FEE DUE 

nonprovi sional NO $1510 

IP LICATION EO  I PAIOISS  E I I 
$0 $0 $1510 

DATE DUE 

04/27/2010 

I 

I I ART IT ICLASSS CLASS I 
SAXENA, AKAS H 2128 703 -008000 

1. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

[~ Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

[~ "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

2. For printing on the patent front page, list 

(1) the names of up to 3 registered patent attorneys 1 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 2 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listed, no name will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) [~ Individual [~ Corporation or other private group entity [~ Government 

4a. The following fee(s) are submitted: 

[~ Issue Fee 

[~ Publication Fee (No small entity discount permitted) 

[~ Advance Order - # of Copies 

4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above) 

[~ A check is enclosed. 

[~ Payment by credit card. Form PTO-2038 is attached. 

[~ The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above) 

[~ a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. [~ b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature Date 

Typed or printed name Registration No. 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313 - 1450. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, VirgiIfia 22313-1450 
www.uspto.gov 

[ A PLICATIONNO l FIL OOATE 1 FIRSTNA EO VENTOR 
10/827,078 04/19/2004 Brandon M. Beck 

33438 7590 01/27/2010 

HAMILTON & TERRILE, LLP 
P.O. BOX 203518 
AUSTIN, TX 78720 

l ATTORNEY DOCKET NO. [ CONFIRMATION NO. ] 

T00113                   1866 

[ EXAMINER ] 

SAXENA, AKASH 

[ ART UNIT [ PAPER NUMBER 
I 

2128 

DATEMAILED: 01/27/2010 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 
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Notice of Allowability 

Application No. 

10/827,078 
Examiner 

AKASH SAXENA 

Applicant(s) 

BECK ET AL. 
Art Unit 

2128 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-- 
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [] This communication is responsive to 10/02/2009. 

2. [] The allowed claim(s) is/are 1-22. 

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) [] All    b) [] Some* c) [] None of the: 

1. [] Certified copies of the priority documents have been received. 

2. [] Certified copies of the priority documents have been received in Application No. __ 

3. [] Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. [] CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) [] including changes required by the Notice of Draftsperson’s Patent Drawing Review (PTO-948) attached 

1) [] hereto or2) [] to Paper No./Mail Date __ 

(b) [] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of 

Paper No./Mail Date __ 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [] Notice of References Cited (PTO-892) 

2. [] Notice of Draftperson’s Patent Drawing Review (PTO-948) 

3. [] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. [] Examiner’s Comment Regarding Requirement for Deposit 
of Biological Material 

5. [] Notice of Informal Patent Application 

6. [] Interview Summary (PTO-413), 
Paper No./Mail Date __ 

7. [] Examiner’s Amendment/Comment 

8. [] Examiner’s Statement of Reasons for Allowance 

9. [] Other 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100114 
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Application/Control Number: 10/827,078 

Art Unit: 2128 

Page 2 

DETAILED ACTION 

1. Claim(s) 1-22 has/have been presented for examination based on amendment filed 

on 10/02/2009. 

2. Claim(s) 1,4 and 22 is/are amended. 

3. Claim rejection under 35 USC § 101 is withdrawn in view of applicant’s amendment 

to claim 1,4 and 22. 

4. Claim rejection under 35 USC § 112 is withdrawn in view of applicant’s arguments 

and specification [0098]-[0101] & Fig.10. For claim 22 the Means for language 

seems to have support in the operations which are performed by a specific computer 

programmed to perform the operations as disclosed in Fig.10. 

5. Claim(s) 1-22 are now allowable. 

Allowable Subject Matter 

6. The following is an examiner’s statement of reasons for allowance: claims 1-22 are 

considered allowable since when reading the claims in light of the specification, 

none of the references of record alone or in combination disclose or suggest the 

combination of limitations specified in the independent claims, specifically extending 

at least one of the ancestor configuration model family spaces of the conflicting 

configuration models so that the ancestor configuration model family spaces of the 

first and second conflicting configuration models represent the same ancestor 

configuration model family space; removing from the child configuration model family 

space any configuration space extended in the ancestor of the child configuration 

family space; and combining the first and second configuration models into a single, 
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Art Unit: 2128 

consolidated model that maintains a non-cyclic chain of dependencies among 

families and features of families for use in answering configuration questions related 

to the product as disclosed in independent claims 1,3, 4 and 22 of the instant 

application (as defined specification [0068]-[0105] and example as presented in 

[106]-[0144] of the instant application). 

7. A practical application for the invention is disclosed on page 1 under field of 

invention. 

8. The Prior art of reference Lichentenberg (US PGPUB 2002/0165701) discloses 

The preferred embodiment of the present invention, Virtual Tabulation, is a method 

for keeping track of inter-depencies among a large number of parts, to allow for the 

construction of an efficient and exact configuration program. Such a program allows 

interactive configuration over networks (e.g., the Internet). Another aspect of the 

invention, called Smart Search, allows a set of inter-dependencies among parts to 

be computed from a product database. However as argued Lichentenberg does not 

teach combining two product configurations, merely navigation between one product 

configuration and combining of sub configuration (Lichentenberg: [0138]-[0146]. 

9. The Prior art of reference, NPL, Krarner fails to teach teach that the DAGs are for 

consolidating multiple configuration models and limits the teaching to consolidating 

multiple control paths in a non-cyclic way as in a DAG. 

10.Any comments considered necessary by applicant must be submitted no later than 

the payment of the issue fee and, to avoid processing delays, should preferably 
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Art Unit: 2128 

accompany the issue fee. Such submissions should be clearly labeled "Comments 

on Statement of Reasons for Allowance." 

Communication 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to AKASH SAXENA whose telephone number is (571)272- 

8351. The examiner can normally be reached on 8:00- 6:00 PM Mon-Thu. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 

supervisor, Kamini S. Shah can be reached on (571)272-2279. The fax phone number 

for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Akash Saxena/ 
Examiner, Art Unit 2128 

/Kamini S Shah/ 
Supervisory Patent Examiner, Art 
Unit 2128 
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Application/Control No. 
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Reexamination 
BECK ET AL. 

Art Unit 
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Page 1 of 3 

U.S. PATENT DOCUMENTS 

Document Number Date 
Country Code-Number-Kind Code MM-YYYY Name Classification 

A US-5,515,524 A 05-1996 Lynch et al. 703/13 

B US-5,576,965 A 11-1996 Akasaka et al. 700/97 
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U.S. Patent and Trademark Office 
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