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(57) ABSTRACT 

Systems and methods for data storage, retrieval, manipula 
tion and display provide search engines and computer-based 
research tools for enabling multiple hierarchical points of 
vieW. Category de?nitions in the hierarchical data structures 
can include lists of set members, like Word arrays of set 
members, generative descriptions for determining set mem 
bers, and ?tness functions for determining ?tness of a 
presented item for being a member of a set. Signi?cance and 
interest values can be assigned to search categories to set 
threshold con?dence levels for returning search results and 
for Weighting the results, respectively. A user interface can 
present results in the form of broWsing multiple hierarchical 
representations, Wherein matching categories are di?‘erenti 
ated from non-matching categories. Peer ratings can repre 
sent the ranking of search term results With relation to results 
using other search terms, providing an indication of the 
?tness of the search terms for returning satisfactory results. 
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DATA STORAGE, RETRIEVAL, MANIPULATION 
AND DISPLAY TOOLS ENABLING MULTIPLE 

HIERARCHICAL POINTS OF VIEW 

RELATED APPLICATIONS 

[0001] This application is a continuation of US. patent 
application Ser. No. 10/461,182, ?led on Jun. 12, 2003, 
Which claims priority to US. Provisional Patent Application 
No. 60/388,095, ?led on Jun. 12, 2002, each application 
naming JENA JORDAHL as inventor, and the entire con 
tents of each of Which are herein incorporated by reference. 

FIELD 

[0002] This systems and methods relate to the ?eld of 
computers, and more particularly to the ?eld of computer 
database systems and methods. 

BACKGROUND 

[0003] The advent of the computer has permitted dramatic 
increases in the capability to store and manipulate data. The 
development of computer networks, such as the Internet, has 
provided unprecedented access to data. HoWever, the pro 
liferation of data does not necessarily maximize the useful 
ness of that data. In fact, proliferation of data can, in some 
circumstances, even serve as an obstacle to clear under 
standing, such as by obscuring connections betWeen data or 
burying the most relevant data among a large amount of 
irrelevant data. 

[0004] Methods and systems are needed to assist users in 
making more effective use of data. One general Way to make 
more effective use of data is to provide an organizational 
structure for the data. That is, data may be more easily 
understood if it is stored and presented according to a 
particular point of vieW. One Way of representing an orga 
niZational structure or a point of vieW is a hierarchy. One 
example of such a hierarchy is a “drill doWn” hierarchy in 
Which each level of a hierarchy represents related subcom 
ponents of the next higher level of the hierarchy, With related 
elements of the various levels of the hierarchy being con 
nected by lines or arroWs. Representing data elements via a 
hierarchy can improve utiliZation of the data, because the 
data can be found, examined and manipulated based on its 
location in the hierarchy. For example, a simple hierarchy 
for personal information might include high level ?elds of 
“name” and “address,” With second level ?elds of “?rst, last 
and middle” for “name” and “street number, street name, 
city, state and Zip code” for “address.” Systems and methods 
exist for storing data related to such a hierarchy. Creating 
connections betWeen available data and the hierarchy cat 
egories While using the hierarchy to focus attention on the 
distinguishing features thus alloWs the user to impose some 
meaning on the data relative to other data related to the same 
hierarchy. 
[0005] Conventional database systems and methods can 
be subject to a number of problems. Primarily, people 
change the data structures very sloWly, many times as a 
means of implementing change controls. If the structures 
underlying the data can be built in such a Way that based on 
one’s focus area the data relationships shoW up differently, 
then the system can exhibit rigor in validating the storage of 
information While providing exceptional manipulation and 
analysis capabilities. Though current database technology 
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supports different vieWs of the same data, this is not the same 
as providing different contexts for acting on the data. Cur 
rent technology provides vieWs that act as censors, blotting 
out information considered irrelevant to the de?ned vieW. 

[0006] It can be suggested that the same data may have 
dramatically different meaning and signi?cance depending 
on the point of vieW of the person, group, or agent Who is 
using the data. For example, a Zip code might be highly 
relevant to a party Wishing to send a letter but irrelevant to 
a party seeking driving directions to a particular location. 
Such a simple example may not present a major problem 
because the user can simply ignore the Zip code, but When 
uses of the same data are in increasingly different contexts, 
conventional database methods and systems are increasingly 
ineffective at providing useful database functions for the 
different contexts. As a result, users typically build distinct 
databases for different uses of the data, even though the data 
content may overlap substantially. 

[0007] What is needed is a system that permits the storage, 
retrieval and manipulation of a given set of data in different 
contexts. In particular, a system is needed that permits a user 
to establish a point of vieW, such as via a hierarchy, and that 
alloWs the user to retrieve, manipulate, and display data 
according to that point of vieW. Moreover, since a user’ s oWn 
point of vieW may change, the system should alloW the user 
or users to establish multiple hierarchies or points of vieW 
and to use the hierarchies interchangeably regardless of the 
structure of the data in connection With the hierarchies. The 
system should also permit users to conveniently construct 
and modify hierarchies that can be of a Wide variety of types 
and should not be limited to a single hierarchy or type of 
hierarchy. 
[0008] Conventional search tools typically alloW text- or 
string-based searching in Which the user inputs a Word or 
phrase, either in Boolean form or as an unstructured string, 
and in Which the system outputs a document or a list of 
documents that are ranked according to conventional algo 
rithms, such as Weighting according to term frequency and 
inverse Word frequency Within a document. In such conven 
tional systems, the input does not re?ect any logical struc 
ture, particularly any hierarchical structure. In other search 
tools, the search must conform to the structure of the data 
that is being searched. The search may indirectly re?ect the 
underlying structure of the data, but the search does not 
re?ect the user’s point of vieW to the same degree as Would 
a hierarchy that establishes the user’s point of vieW. Accord 
ingly, a need exists for a system that permits the user to 
conduct a search and vieW results that re?ect the unique 
requirements de?ned by the user’s point of vieW. 

[0009] In addition, a system that permits users to search 
other users’ points of vieW and to integrate those points of 
vieW With those of the user can be bene?cial. Users may also 
Wish to have the system suggest other points of vieW as more 
pro?table informational Points of VieW (iPOV’s) than their 
oWn. The system should therefore be able to generate neW 
iPOV’ s by perrnutating the existing and relevant iPOV’ s and 
electronic Bodies Of Knowledge (eBOK’s). 

[0010] Further, the system should permit use of hierar 
chies in different stages of data processing. A user should be 
able to create a representation of a point of vieW, to manage 
the point of vieW, to use the point of vieW to assist in 
clustering related information, and to use the point of vieW 
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as a visualization tool With respect to data. Thus, hierarchical 
displays should be supported, as Well as storage of hierar 
chical information and iPOV searches. Optimized searches 
require projects of hierarchical data into specialized forms 
allowing easy access to the data by multi-path search 
algorithms. Each of these features might be provided as a 
component linked to a conventional database system, or the 
components could be provided together as an integrated 
system. 

SUMMARY 

[0011] The systems and methods create an environment 
Where the analysis of similarities and differences betWeen 
pieces of information can be customized and displayed in a 
manner that is easily understood. Unique points of vieW can 
be employed in decomposing complex information into 
manageable chunks While at the same time providing a 
container for the more amorphous concepts of context and 
relatedness. Maps, speci?cally hierarchical maps, can be the 
metaphor of choice for codifying and displaying the rela 
tionships betWeen pieces of information and the importance 
of a piece to the point of vieW. Because the systems and 
methods can be easily customizable and con?gured to run on 
various computer hardWare for numerous purposes, the core 
aspect of the systems and methods need not be limited to the 
visualization used to present the point of vieW or to the 
particular search technique employed. While these compo 
nents can be important for the functioning of the system, it 
can be understood that ?lture implementations can include 
other UI metaphors and alternate search routines. Mapping 
can include representations that express a point of vieW and 
the search routines can express the similarities and differ 
ences betWeen hoW information shoWs up relative to that 
point of vieW. 

[0012] When all aspects of the system are employed 
together, the systems and methods can include a system 
architecture that alloWs for both pattern recognition routines 
and logic rules to ascertain the relevance of a piece of 
information to a point of vieW, relationships betWeen the 
point of vieW, and the frame of reference that provide a 
broader context Within Which the point of vieW can be 
understood, and methods of relating information to either 
the point of vieW or the frame of reference. A set of 
transformational and statistical language data can provide 
the backdrop for similarity functions to assess relatedness 
When the data presented does not identically match. Lan 
guage can be interpreted broadly to include systematic 
methods of communication or sensation through a device. 
e.g., English, Latin, Cobol, image, sound, ultra-sonic, or 
encrypted language. 

[0013] Similarity functions can determine exactly hoW 
similar something must be to be considered related, and 
difference functions can determine exactly hoW different 
something can be before being considered unrelated. As an 
example for the string of letters “Ave”, abbreviation simi 
larity functions can acknoWledge that “Ave” can be an 
abbreviation for the Word “Avenue”. Di?ference functions 
can indicate that tWo strings of letters, one being half as long 
as the other and not being an abbreviation or alternate name 
for the other, are not related. 

[0014] Since information in a computer system is stored in 
memory or on storage media such as hard drives, CD roms, 
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DVD’s, etc., the systems and methods can consist of infor 
mation on hoW to access and manipulate information in 
various kinds of formats. In a preferred embodiment, the 
systems and methods can use the distinctions in points of 
vieWs, frames of reference, similarity and difference func 
tions, and relatedness maps such as hierarchies When storing 
and manipulating data access information. Additionally, the 
systems and methods can store information used to manage 
its oWn control and customization in the same format and 
using the same methods as that used to store application 
information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The folloWing ?gures depict certain illustrative 
embodiments in Which like reference numerals refer to like 
elements. These depicted embodiments are to be understood 
as illustrative and not as limiting in any Way. 

[0016] FIG. 1A illustrates a vectored data arrangement and 
related rings of data; 

[0017] FIG. 1B illustrates a more detailed vieW of the data 
arrangement of FIG. 1A; 

[0018] FIG. 2A illustrates a hierarchical representation of 
contact data; 

[0019] FIG. 2B illustrates a user interface for adding an 
element to the hierarchy representation of FIG. 2A; 

[0020] FIG. 2C illustrates a user interface for describing 
the added element of FIG. 2C; 

[0021] FIG. 3 illustrates a hierarchical representation of 
ancestral data; 

[0022] FIG. 4 illustrates hierarchical representations of 
delivery and order data; 

[0023] FIG. 5 illustrates a linked hierarchical representa 
tion of the delivery and order data of FIG. 4; 

[0024] FIG. 6 illustrates the integrated hierarchical repre 
sentation of the delivery and order data of FIG. 4; 

[0025] FIG. 7 illustrates a block diagram of one embodi 
ment of a system for manipulating data using hierarchical 
data representations; 

[0026] FIG. 8 illustrates a block diagram of another 
embodiment of a system for manipulating data using hier 
archical data representations; 

[0027] FIG. 9 illustrates a block diagram of a processing 
component for use With the systems of FIGS. 7 and 8; 

[0028] FIG. 10 illustrates a hierarchical representation of 
data related to a person; 

[0029] FIG. 11 illustrates a How diagram of a method of 
implementing the systems of FIGS. 7 and 8; and 

[0030] FIG. 12 illustrates data stored in a database. 

DETAILED DESCRIPTION 

[0031] Certain terms used herein can include the folloWing 
de?nitions. 

[0032] As used herein, a “research item” can include any 
computer readable symbol used to represent information of 
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any type. The symbols could reference or represent pictur 
esque landscapes, sounds, concepts, or Words from any 
language. 
[0033] As used herein, a “search universe” can include any 
number of research items accessible to a particular computer 
system at the time the system attempts to look for research 
items matching an iPOV distinction. 

[0034] As used herein, a “procedure” can include any 
process able to be reduced to a program running on a 
computer system. The procedure may constitute a stand 
alone program or a routine Within another larger program 
such as an SQL statement that runs Within a database 

management system. 

[0035] As used herein, a “?tness function” can include any 
process Where the result of executing the process returns a 
measure of hoW Well a research item ?ts Within prescribed 
boundaries. An example Would be a function that could 
determine Whether any given number is a prime number, 
returning a Boolean measure, yes or no. Fitness functions 
can accept parameters as input values. Many ?tness func 
tions can be speci?ed for a category, and the functions 
themselves can be characterized and categorized by the 
system to facilitate performance goals. 

[0036] As used herein, a “category” can include a name 
for a distinction such that a set Where all members express 
the distinction can be identi?ed or indirect methods for 
identifying set members can be speci?ed. The term category 
is thus de?ned to unify the commonplace computer science 
distinctions of data and processes. A category alWays pos 
sesses a unit of measurement to de?ne the basic shape of its 
membership. For instance a “good customer’s” category 
could possess the unit of measure “household”, letting the 
system knoW the type of members. The category “bird” can 
be de?ned by exhaustively listing all knoWn names of birds 
including both extinct and living species. It could also be 
de?ned by a list of Words related to birds but not names of 
birds, i.e. “crop, Wings, feathers, giZZard and bidr” The ?rst 
four Words relate to bird parts. The last text string expresses 
the common typographical error for the Word “bird”. 
Although the Words or text string themselves do not distin 
guish the category bird as it has been de?ned above, they 
incline a person to believe that the category “bird” is being 
referred to indirectly, especially if many different indirect 
references appear together. Similar Words can thus be used 
to distinguish indirect references to a category. Methods for 
generating set members can de?ne procedural de?nitions of 
a category. If all the names for birds Were stored in a 
relational database table named “Bird” under the column 
heading “BirdName”, then a database query procedure could 
be speci?ed to select the category membership from the 
table. The procedure Would be de?ned simply as “Select 
BirdName from Bird”. 

[0037] Fitness functions can determine Whether a research 
item expresses the distinction called for by a particular 
category. Assuming the same “Bird” database table exists, a 
?tness function to determine if the research item “Robin” ?ts 
Within the category bird Would be “Select “yes” from Bird 
Where BirdName=“Robin”. To generaliZe the ?tness func 
tion for use With other research items, assume the variable 
“Researchltem” equates to the symbolic value of the 
research item, i.e. “Robin”. The ?tness function could be 
stated as “Select “yes” from Bird Where BirdName=Re 
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searchltem.” Category distinctions can be de?ned by a 
discrete set of members, a set of similar members, a proce 
dure to generate a discrete set of members, a ?tness function 
to test for adherence to category membership guidelines. A 
category represents both discrete set members, i.e. data, and 
the processes that can be de?ned to identify members of a 
set. 

[0038] As used herein, a “near list” can include a list of 
Words or symbols close in association to members of a 
category. A similarity score can be connected With a symbol 
in the near list. The similarity score can re?ect the degree of 
connection betWeen the symbol in the near list and the 
category distinction. Near lists can be used to de?ne a 
category by providing a set of similar symbols. 

[0039] As used herein, “similarity procedures” can include 
category ?tness functions that focus on the similarities 
betWeen category members. Typically, similarity procedures 
can specify characteristics or patterns that When present 
qualify a research item for inclusion in a category. For 
example, an inclusive similarity procedure for the category 
“fun” could de?ne all the typographical errors related to the 
Word “fun” via a procedure that factors in the closeness of 
various letters on a computer keyboard. The result of the 
procedure could be the creation of a near list or pattern. An 
excerpt of such a near list could include: “ufn, .96; fnu,.98; 
fyn, .98; etc.” Category de?nition functions that focus on 
similarities can be marked as such. 

[0040] As used herein, “difference procedures” can 
include category ?tness functions that focus on the differ 
ences betWeen category members and nonmembers. Differ 
ence functions frequently can be de?ned by rules that state 
assertions such as “research items that contain tWo more 
letters than the category name string can never be given a 
similarity score higher than 70%”. The above assertion 
excludes certain research items from ever being considered 
a very close match. Typically difference functions can draW 
exclusionary category boundaries. Category de?nition func 
tions that de?ne differences can be marked as such. 

[0041] As used herein, a “category database” can include 
mechanisms to store category de?nitions and hierarchical 
structures to store relationships betWeen categories. The 
systems and methods herein can be understood to be inter 
nally structured as a set of interrelating category hierarchies 
and able to represent the external World as a set of interre 
lating category hierarchies. 

[0042] As used herein, Within the category database “hier 
archical relationships” betWeen categories can include 
Weighted set operators like union or intersection. For people 
more comfortable With logical operators, “or” mimics the 
union set operator, and “and”, the intersection set operator. 
A primary qualitative link betWeen parent and child catego 
ries in the hierarchical systems proposed herein can include 
the relationship “is composed of”. In Which case, logical 
“or” and the union set operator relationships can correlate to 
the qualitative link “possible component part”. Logical 
“and” and the intersection set operator relationships can 
correlate to the qualitative link “component part”. Since 
alternate hierarchical subsystems could de?ne the same 
information (i.e. Zip code and city state information both 
de?ne similar geographic regions of a postal address), it is 
possible through category Weighting to express an inclusive 
subtype relationship Where the parent is understood to be 
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composed of either or both types of components. Along the 
same lines, exclusive subtype relationships can specify that 
a parent can be composed of one of the various related 
children. The category database can store relationships 
betWeen categories such that the strongest connections 
betWeen elements occur Within a subsystem and the Weakest 
connection, across hierarchies. 

[0043] As used herein, “hierarchical database structures” 
can include database design techniques typical for storing 
“bill of material” information and projecting the information 
out into denormaliZed tables for faster processing. Such data 
design methods are knoWn to anyone With competent skill in 
the discipline. Actual category de?nitions can be stored in 
one location Within the database While the hierarchical 
relationships betWeen categories can be stored in another. In 
this Way de?nitions need not be repeated every time the 
same category relates to another category. In this Way, the 
redundancy inherent in complex systems can simplify the 
structure of the information systems and representations of 
the environment. 

[0044] As used herein, a “HI diagram” can include a 
diagram composed of different types of lines representing 
different types of hierarchical relationships betWeen catego 
ries. The boxes in the diagram can contain category names/ 
identi?ers and can shoW associated interest Weights and 
signi?cance thresholds. The HI diagram can describe a 
distinction via combining categories into near decomposable 
hierarchical units. In other Words, the diagram can display 
several hierarchical category groupings for Which categories 
in different groupings may be related, but the Weak connec 
tions across hierarchies are not shoWn as lines. Instead, Weak 
connections can become evident after research items are 
evaluated. When many research items consistently ful?ll the 
criteria of both categories then some dependency or Weak 
connection can likely exist betWeen them. The HI diagram 
notation including interest Weights and signi?cance thresh 
olds can be translated by the systems and methods herein 
into computer executable functions that return a relevance 
score assessing hoW closely a research item ?ts With the 
distinction/category de?ned by the diagram as a Whole. 

[0045] The systems and methods herein can make the 
equation easily modi?able via manipulation of a diagram 
and adjustments of Weights and thresholds, and can apply it 
to category membership evaluation or automatic classi?ca 
tion. For each diagram category, the system goes can deter 
mine its level of con?dence that a research item is a member 
of the category. The evaluation process can be performed by 
the Relativity DBMS. 

[0046] As used herein, a category’s “interest Weight” can 
include values de?ned by the diagram creator or automati 
cally generated based on the physical location of a category 
Within the diagram. As an example, categories to the left and 
above items can receive higher interest values Where items 
loWer and to the right can receive higher signi?cance values. 
It can be understood that schemes for assigning relative 
interest and signi?cance values based on the location of an 
item on the UI can be customized for the user’s preference. 

[0047] As used herein, a category’s “signi?cance thresh 
old” can act to contain the activities of the similarity search 
engine at the time an application seeks to evaluate Whether 
a research item is a member of a category. Signi?cance 
thresholds can draW cut off lines Where membership con? 
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dence values beloW the speci?ed threshold are returned as 
Zero. Since the Relativity DBMS has the signi?cance thresh 
old at the beginning of the membership evaluation process, 
the threshold, in addition to acting to return Zero values to 
the Weighted equation, can act to abandon ?tness evalua 
tions that Will likely return membership con?dence scores 
beloW the threshold. Therefore, the threshold can contain the 
exhaustiveness of the membership evaluation employed and 
the values returned. The signi?cance threshold can include 
values de?ned by the diagram creator or automatically 
generated. In one embodiment, the automatically generated 
threshold can be based on subtracting the category’s interest 
Weight from 100 and multiplying by 0.01. It can be under 
stood that the signi?cance threshold can be independent of 
interest. HoWever, the relationship described above derives 
from a realiZation that someone having a high interest in an 
item can have the evaluation process alloW for a Wider 
variation in set membership scores. 

[0048] As used herein, “point of vieW” or “individual 
point of vieW (iPOV)” can include a HI diagram Which 
expresses itself via groups of hierarchically linked catego 
ries. Category de?nitions can be considered a ?rst level of 
elementary subsystems employed by the systems and meth 
ods described herein, With iPOVs being the next level 
subsystem composed of category de?nitions, Weights, and 
thresholds. This subsystem can be used as a search mecha 
nism and shared amongst many users. The system architec 
ture alloWs for storage, retrieval, manipulation, display, 
combination and contribution of iPOVs. 

[0049] As used herein, “KnoWBOK” can include knoWl 
edge agents that interrogate the search universe and can 
store, retrieve, manipulate, and suggest changes to category 
de?nitions, iPOVs, eBOKs, or language databases. Know 
BOKs can function to automate the creation of category 
de?nitions from available data sources such that connections 
can be made from search iPOVs out to external sources 
Without user intervention. To do this, KnoWBOKs can 
associate categories With textual documents in various natu 
ral languages via analyZing the Words in the document. They 
also can transform information in system tables of current 
database systems such that category de?nitions can be 
de?ned for all tables and columns, codes and their various 
values can be translated into category de?nitions, and the 
database design can be translated either into one DB speci?c 
eBOK, several subject area eBOKs or both. As the database 
structures are transformed into category de?nitions, Know 
BOKs can enhance the category de?nitions to re?ect addi 
tional classi?cation of data elements along Well understood 
dimensions for a data architect With competent skill in the 
art. 

[0050] As used herein an “eBOK” can include linked 
categories similar to an iPOV but With additional informa 
tion so as to encode an electronic Body Of Knowledge. An 
eBOK can provide a frame of reference Within Which iPOVs 
function. An eBOK can be composed of various iPOV’s 
With additional information related to external sources, 
security and means of educating oneself about a category. As 
an example, a rudimentary eBOK can contain information 
on data types and methods for distinguishing various ele 
ments Within the data types, thus encoding the computer 
science body of knoWledge associated With information 
management. An eBOK can be built by integrating various 
iPOVs, speci?ed directly by a user, or can be generated as 
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a combined effort between a user and the system itself The 
eBOKs tend to be larger than iPOVs as they can include 
comprehensive coverage of a subject area. Due to their siZe, 
suitability of an eBOK for use as a visualiZation mechanism 
can be limited to use by data architects. 

[0051] An eBOK can reference category de?nitions inter 
nal to the system, link category de?nitions via hierarchies as 
Well as encode connections to external data sources via 
additional category attributes. The additional category 
attributes can be specialized links betWeen tWo category 
de?nitions. Hence, it can be seen that the format for the 
attribute information can include the previously described 
category de?nitions. Example attributes of an eBOK can 
include “visual” and “authority”. The visual attribute can 
provide an entry or a list of key value pairs that can de?ne 
the system providing a visualiZation method for the speci?ed 
data and the format of the data that the visualiZation system 
requires. The authority attribute can provide an entry or list 
of key value pairs that can de?ne the authority in the World 
responsible for de?ning set membership and security and/or 
request transit mechanisms for gaining access to up-to-date 
set de?nitions. 

[0052] For example, the US Postal Service can be con 
sidered the authority for US Zip codes and can be accessed 
via their Website or other Zip code validation tools using no 
particular security information but providing US addresses 
With betWeen 5 to 9 digit Zip codes. An example of a related 
visual attribute for US Zip codes can include “tool: MyMAP, 
format: lat & long polygons”, referring to utiliZing a map 
ping tool, MyMAP, Which can request data in the format of 
latitude and longitude coordinate polygons to visualiZe the 
Zip code. In this Way, eBOKs can serve to coalesce fre 
quently used category de?nitions, relationships betWeen 
category de?nitions, and links to external information 
sources for things like educational material to further under 
stand the category distinction, visualiZation tools, security 
requirements and data access formatters. 

[0053] As used herein, a “Language Database” can 
include databases Where the information contained is a 
further linguistic backdrop or frame of reference for use 
When executing iPOV searches. Language databases can be 
thought of as being composed of eBOK’s Which are com 
posed of iPOVs Which are composed of category de?nitions. 
Category de?nitions de?ned in the structures just mentioned 
need not be repeatedly stored. Various information can be 
visible When looking at it from an eBOK perspective versus 
an iPOV or language database perspective. It can be under 
stood that language can be interpreted broadly as mentioned 
above. Linguistic units, or Words, can be stored in the same 
type of category de?nition structures, and similar to the 
eBOK the category de?nitions can be augmented by spe 
cialiZed attribute category relationships. For a Language 
Database the attributes can re?ect linguistic connections like 
parts of speech, phonetic description, and source language 
and/or Word etymology. Via near list de?nitions the close 
ness in meaning betWeen tWo Words can be captured through 
relatedness statistics. 

[0054] High percentage relatedness scores can demarcate 
synonyms While very loW relatedness scores can connote 
antonyms. In this Way, a continuum of relatedness can be 
expressed. In the statistical language database multiple near 
lists can be associated With one category or linguistic unit to 
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represent the multiple meanings of a linguistic unit Within 
various contexts. The units Within the lists can provide 
su?icient information to tie the near list to related contexts. 
The Language Database provides a mesh of connections 
betWeen linguistic units via relatedness statistics. 

[0055] A Language Database can be rich or sparse. Auto 
mated processes can generate language databases via utiliZ 
ing iPOVs to search for similarities or differences amongst 
a universe of language de?nitions, etiology research, syn 
onym lists and/or antonym lists. In other Words, the auto 
mated functions can process dictionary and thesaurus type 
information for a particular language and can build category 
de?nitions for the various language components. The simi 
larities betWeen related parts can be are captured via creating 
near lists. The intersections of near lists create a mesh of 
connections betWeen language units. Therefore, the Lan 
guage Database can folloW the same pattern for storing 
information as those discussed for storing information about 
iPOV or eBOK categories. The user can think about an 
iPOV as capturing personal language de?nitions, an eBOK 
as capturing a domain speci?c use of language, and a 
language database as encoding general use of language. 

[0056] As used herein, a “Relativity Database Manage 
ment System” (Relativity DBMS) can include databases 
Where the internal functions manipulate the category de? 
nitions described above and spaWn threads connecting mem 
bers of a category on demand. These spaWned threads 
become the ?exible structures giving form to the search 
space de?ned by an iPOV search process. An analogy With 
gravitational forces can serve to provide an understanding of 
the operation of a Relativity DBMS. A category’s interest 
Weights can act like gravitational forces pulling in system 
resources to create neW threads or extend existing threads to 
neW members. In the Way that gravitational forces can bend 
the fabric of space/time, a Relativity DBMS can bend the 
computational fabric of data and processes surrounding a 
category de?nition. High category signi?cance values in an 
iPOV can act to focus and limit the research items that Will 
experience the gravitational forces of the categories. In this 
Way, categories With high interest Weights can act like 
planets With large mass by creating gravity Wells to draW in 
research items. The signi?cance thresholds can specify a 
category’s desired gravitational reach or the distance a 
research item can be found from the center of the category’s 
gravity Well. A Relativity DBMS can generate threads to 
connect related items creating pseudo gravity Wells of 
meaning that physically change the substratum of the data 
base. 

[0057] A Relativity DBMS can also de?ne a multidimen 
sional search space shaped by the interaction of various 
gravity Wells. Isolating just a feW gravity Wells, the shape of 
the search space is akin to a 2D plane convoluted by 
mountains and valleys. HoWever, since the full search space 
can encompass innumerable dimensions, a spherical volume 
can metaphorically represent the full search space. Initially 
iPOV categories can be thought of as being spread out 
uniformly Within a spherical volume. The more heavily 
Weighted categories can be placed toWards the origin of the 
sphere and the lighter Weight categories can be placed 
toWards the outer shell. As research items are uncovered 
they can be placed Within the search space in such a Way that 
their position re?ects the “gravitational” pull of the various 
categories of Which the item is a member. 
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[0058] The overlap of gravitational pulls can ?x a research 
item in a position Within the search space. An item being 
pulled on from heavily Weighted categories toWards the 
origin can be ?xed in the center of the spherical volume. The 
system can set a match threshold or de?ned distance from 
the center of the overall search space for Which items falling 
Within that space can be returned as the results of a search. 
A Relativity DBMS therefore includes the capability of 
grasping the number of categories in Which a research item 
participates and mapping a search space accordingly. 

[0059] Finally, a Relativity DBMS can link categories in 
iPOVs With those in eBOKs and Language Databases. The 
links can assist in further developing the interest gravity Well 
created for an iPOV category. The eBOK and Language 
Database can serve as the mechanism to expand similarity 
searches to alloW the system to ?nd items that match 
category requirements closely but not identically. The links 
can be made via matching overlap in category de?nitions or 
membership lists. Hence, the system can create neW cat 
egory de?nitions by combining existing ones from iPOVs, 
eBOKs or Language DBs. The system can express creativity 
via de?ning a neW category or search dimension that relates 
research items through bringing together neW combinations 
of categories, or neW perspectives on relating information. 
By analyZing the various overlapping items Within various 
threads in the multidimensional search space as speci?ed, a 
list of closely related items possessing the required category 
distinctions can be obtained, alloWing the computation of a 
relevance score for a research item that retains partial 
relevance scores associated With the categories in the iPOV. 

[0060] As a Relativity DBMS can create neW category 
de?nitions, the distinction betWeen de?nitions de?ned by 
the user and those created by the system While exploring a 
search space can be made. A Relativity DBMS can qualify 
category de?nitions as either user con?rmed or system 
generated. System generated category de?nitions can be 
referred to as assertive descriptions While those provided by 
users can be referred to as proposed descriptions. In de?ning 
the search space, the Relativity DBMS can discover iPOV 
category descriptions that poorly segment a search space or 
eBOK de?nitions that poorly identify members of a category 
and the system de?nitions can easily be skeWed by coinci 
dental similarities present in the research items. The system 
can highlight such issues, indicating Whether the de?nitions 
in question are assertive descriptions or proposed descrip 
tions, alloWing the user responsible for the respective 
eBOKs or iPOVs to resolve the issues. 

[0061] As used herein “Related Communication Proto 
cols” (RCP’s) can be understood to include methods for 
communicating or referencing published iPOVs, eBOKs, 
Language Databases, or their subsidiary category de?ni 
tions, so as to share complex distinctions amongst users or 
computer system agents. Data integration systems can 
exchange iPOVs prior to data transfers such that the context 
related to the data can be exchanged in addition to exchang 
ing an array of data element names. It is expected that 
various multipurpose iPOVs, eBOKs and Language Data 
bases can be published and generally available. Within such 
an environment, the communication of category de?nitions 
of the above items can include a reference to the desired 
structure. 

[0062] The reference can be encrypted in various Ways to 
ensure security and privacy for the communication of the 
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published item. The underlying Connections Database of the 
Relativity DBMS can store unique identi?ers for the stored 
iPOV, eBOK, Language Database, or subsidiary component 
(a hierarchy or category). An example of a unique key that 
can reference the “jeans” category Within a Woman’s cloth 
ing iPOV can include the iPOV identi?er (such as 342), 
hierarchy identi?er (such as 782), parent node identi?ers 
(such as 234,56,4,234), and ?nally the category identi?er 
(such as 12342), resulting in a series of numbers (such as 
342,782;234,56,4,234;12342). By virtue of a Relativity 
Database’s capacity to transform language categories into 
encrypted RCP protocols, the Relativity Database can be 
used to create encoded messages. By exchanging either the 
published identi?er, the unique database identi?er, or some 
other unique key computer systems can share complex 
distinctions stored Within a Relativity DBMS. 

[0063] As used herein, “Relativity Authentication” can 
include multidimensional references made to information 
Within the Connections Database. A user With an appropriate 
key, Which can include a date sensitive key, can decipher the 
meaning of an encrypted RCP, such as the integer list given 
above so as to point to a speci?c category in an iPOV or 
eBOK. By having a shorthand, encrypted notation for pass 
ing information, the systems and methods described herein 
can include an embedded form of encryption used to trans 
mit information from one system to another over insecure 
transit routes. Thus, the relativity databases and/or users can 
connect to other relativity systems and can point to a single 
item in a potentially complex system. 

[0064] The encryption scheme described above can be 
used to authenticate users and/or can alloW anonymous 
connection to a relativity-based server. As an example, an 
anonymous user transmitting the appropriate key using the 
encrypted RCP protocol need not be individually veri?ed or 
authenticated for the system to be sure the request comes 
from a trusted source. Thus, a Relativity DBMS can alleviate 
the bottleneck associated With current DBMS’s channeling 
requests through one set of user authentication structures. As 
an example of Relativity Authentication used in conjunction 
With a retrieval request, the user can send the encrypted 
identi?er described previously 
(342,782;234,56,4,234;12342) and the name ofthe category 
to be found at that location in the Connections Database, in 
this case the category name “Jeans”. Di?ferent users or user 

roles can be given different encrypted RCP protocols for 
entry into the system such that individual user activity can 
be tracked. 

[0065] As used herein, a “Posted Points of View” (PPV) 
can include an iPOV or partial iPOV available to the public 
via standard publishing means and/or via electronic form, 
e.g., via the Internet. 

[0066] As used herein, a “Data Interchange PPV” can 
include a set of multiple hierarchies Which group together 
information and de?ne the format of the information, includ 
ing the punctuation expected betWeen data items, so as to be 
transferable in a language using the World-Wide standard of 
tWo Word byte codes for individual letters or kanji charac 
ters. 

[0067] As used herein, a “PPV process” can include a 
process that can state the various forms of data it can accept 
and the various forms of data it can produce. 

[0068] As used herein, “PPV servers” can include systems 
capable of understanding the forms of data needed for a 
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process, the current format of the data and the form of output 
a process Will produce With respect to the current data, and 
mechanisms to translate a given output format to a desired 
output format, With the formats and conditions being 
described by eBOK descriptions. In other Words, a PPV 
server can operate as an automated data management and 
administration engine that can manage relativity data in 
memory, disk, and/or other storage media and can commu 
nicate With processes to ensure that correctly formatted data 
can be sent to a process despite recent changes that may have 
taken place to the data or the process. 

[0069] As used herein, a “frame of reference” can include 
a particular body of knowledge in Which an item of data can 
appear, such as “human knoWledge,”“physics, medicine, 
”“?nances” or the like. It can be understood that a particular 
Word or item of data can have very different meaning in 
different frames of reference. 

[0070] As used herein, “point of vieW” or “individual 
point of vieW” can re?ect a particular individual’s or entity’s 
Way of looking at data Within a frame of reference. The point 
of vieW can be thought of as a ?lter for data Within the frame 
of reference. Points of vieW can embody an individual’s 
vieW of the signi?cance and interest of particular data. Set 
theory can be used to build a point of vieW, asking With 
respect to a data element, for example, Whether it is a 
member of a particular set or Whether it is an exact match, 
or partial match, to another element or item. 

[0071] The process of identifying items of interest to a 
system can hinge on basic functions, including pattern 
matching to identify items and activation of a frame of 
reference based on the items identi?ed. These functions can 
be closely tied to information about items and Work prima 
rily based on attention to detail, operators of comparison and 
noticing the similarities betWeen items. 

[0072] Pattern matching can be interpreted as one Way an 
information system can perceive its World. Pattern matching 
can be used to identify Words in a language, objects in a 
picture, categories in a classi?cation system, or regularities 
in empirical data. A pattern can represent something the 
system recognizes and has an interest in remembering. 
Pattern recognition programs can look for speci?c knoWn 
patterns and/or can adjust behavior to “learn” neW patterns. 
Known methods for ?nding patterns can include: Boyer 
Moore string matching, tree pattern matching, deterministic 
?nite automation methods used in lexical analyzers of 
compilers and Bayes’ Theorem applied to computing pattern 
probabilities. 

[0073] A frame of reference can be activated based on a 
combination of the cognitive theory of spreading activation, 
hierarchic structuring of complex systems and the concept of 
vieWpoint relativity. The cognitive theory of spreading acti 
vation can act on a data structure called a semantic netWork. 

A semantic netWork can join together concepts through links 
that shoW relationship, and the length of each link can be 
based on the degree of association the concepts enjoy, e.g., 
the shorter the links the closer the relationship. Activating a 
frame of reference can include retaining the essential mecha 
nism of spreading activation While acting Within hierarchical 
contexts. The strongest relationships can exist Within a 
subsystem at the loWest level of the hierarchy. Subsystems 
comprising other subsystems can enjoy a strong connection. 
The Weakest connections can exist across hierarchies. 
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[0074] VieWpoint relativity can provide the ability to 
account for complex relationships betWeen the World and an 
observer and the ability to alloW one to choose the frame of 
reference for analysis entirely as a matter of convenience. A 
frame of reference can re?ect the user’s interests in tWo 
Ways. First, if a frame of reference has not yet been chosen, 
then the spreading activation throughout the myriad of 
hierarchies can serve as the mechanism for selecting a 
frame. Spreading activation Within hierarchic structures can 
moderate the spread of energy based on the distance betWeen 
components and the type of relationship Which connects 
them. The stronger the hierarchical connection the more 
energy the related node receives. Thus, activating the frame 
of reference can include selecting the frame of interest With 
the highest concentration of energy. Second, an activated 
frame of reference can serve as a focus to present the 
observer With items of interest only Within the frame of 
reference. 

[0075] Thus, the interest component of an information 
system can utilize pattern matching to identify items of 
interest and initiate the spreading activation process for the 
frame of reference activation. The frame of reference acti 
vation can relate the elements Which make up the system to 
the user’s point of vieW. The choice of the frame of reference 
can re?ect the user’s interest and can act as a focus for 
different aspects at different times. VieWing information in a 
hierarchical manner can alloW one to ?exibly model the 
interactions of a number of complex systems. The hierarchic 
structures selected Within a frame of reference can provide 
a basis for determining similarities betWeen elements of the 
system. 

[0076] The determination of the signi?cance of various 
inputs, states, objects, and events can focus on the differ 
ences betWeen those items. The differences can equate to 
assigning differing priorities to the items or to sequencing 
the items Within the system. Prioritization can compare 
elements and can process them consistent With knoWn 
priorities of the system. For example, parsing of input can be 
thought of as prioritization. Prioritization can spread the 
activation of an item Within the system appropriate to the 
kind of hierarchical relationships that the item enjoys and 
can determine the Weight to give various relationships. 
Further examples of prioritization processes can include 
scoring functions and sorting algorithms. 

[0077] Sequencing can determine the respective ordering 
of items and can provide a sense for the time it Will take to 
go through a sequence of elements. Sequencing can ground 
the system in physical realities and provide the possibility 
for the system to realize When a task cannot be accom 
plished. Thus, the system can self-correct and can look for 
other alternatives. Sequencing can be based on the data 
structures of the system, including arrays, linked lists and 
binary trees, and the associated search algorithms, including 
indexing, random accessing, functional accessing and other 
search algorithms. 

[0078] The interest and signi?cance components of the 
system can communicate via various means including 
manipulating shared data structures, using “call” operators, 
and/or real-time message passing. Call operators can include 
control commands to alloW one process to call another so as 
to provide for data to be sent from one process to the other. 
Message passing can include agreed upon methods by Which 




























