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DATA REQUIREMENTS METHODOLOGY

C Ref to Related Application(s)
The present PCT patent application claims the priority of U.S. patent abplication serial
no. 11/308,723, filed on April 26, 2006, inventor Robert Mack, titled “* DATA REQUIREMENTS

METHODOLOGY”.

Eield of the | .
This invention relates to improved methods and apparatus concerning computer data

bases.

Bacl | of the Inventi
Data requirements are collected by many organizations for many different reasons.
Organizations collect data requirements as part of a database design methodology, to
design data interfaces, to design software applications, as well as other design initiatives. In
the prior art, these data requirements were gathered and documented in various ways.
Most often, the data requirements were merely presented as a list of requirement
statements in a functional requirements document for analysts to review. The current state
of the art for data requirements is to use a CASE (Computer Aided Software'Engineering)
tool for recording the gathered data requirements. These CASE tools present the data
requirements as a list of statements. Sometimes these tools allo;/v the requirements to be
grouped together based upon some common area of interest. The more sopli'istica)ted
CASE tools allow the data analyst to associate logical data modeling elements to data
requirements that the element was designed to fulfill. |
Several problems arise with tr:nen use of these data requirements lists. These p;‘oblems

are: (1) Determining when the list of data requirements is complete, (2) determining that
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multiple data requirements do not contradict each other, (3) determining the impact of new
data requirements with all other data requirements.

Today, data requirements and functionality requirgments are often the start of
software systems design. If the quality of data‘requirements can be improved, the resulting

software system should be more efficiently developed.

- Sumi f the | .
One or more embodiments of thé present invention are based upon a perception that
all data items may be classified into a common framework. The framework boundary is
definéd by an architected skeleton of defined objects upon which the data items rely for their
classification.
In the data requirements methodology, method or apparatus of one or more
embodiments of the present invention, data requirements are used to:

(1) Develop defined objects and determine their placement into the architected skeleton.

(2) Craft data items to support specific data requirements.

(3) Determine all data item associations to the defined objects.

(4) Select the data items that may be use_ed to identify a specified defined object within a
specified data context.

(5) Particularize how new data items may be derived from other data items.

(6) Detail methods for transforming data items from one data item classification intq
another.

(7) The classification of all data items within the architected skeleton is what results from
the data requirements methodology. Prior to one or more embodiments of the
present invention, a data requirements framework such as this did not exist. The
data requirements methodology results in a single coherent and comprehensive

understanding of the data needs. The designer may now determine_ when the data
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requirements are complete, knowing that there are no conflicting requirements.

At least one embodiment of the present invention includes a method comprising
storing a first set of characteristics for each of a first set of one or more defined objects in a
computer memory, storing a second set of characteristics for each of one or more data item
classes in a computer memory, and storing a third set of characteristics for each of one or
more data items in a computer memory. The method may fﬁrther include linking the first set of
. one or more defined objects to one of the one or more data item classes and assigning a first
data item of the one or more data items to a first data item class of the one or more data item
clhasses. Each of the first set of characteristics may be comprised 6f a defined object name,
and a definition, each second set of characteristics is comprised of a list of links that uniquely
identify one of the one or more data item c!assés, and each of the third set of characferistics is
compriéed of a data item name and a data item description.

The first set of one or more defined objects may be linked to the first data item class
by one or more links, which are stored in a computer memory. Each of the one or more links
may include a data item class identifier and a defined object identifier. Each first set of
characteristics may be comprised of a unique identifier, which is stored in a database table in
the computer memory. Each first set of characteristics may be further comprised of an
interrogative and/or a reference string name. Each reference string name may identify a
reference string comprised of a second éet of one or more defined objects wherein the second
set of one or more define objects is similar in classification to the first set of one or more
defined objects. Each first éet of characteristics may be comprised of an inherited defined
object name.

Each of the inherited defined object names may refer to an inherited defined object
which has a fourth set of characteristics which include just one first interrogative and each of
the first set of one or more defined objects may also include just one interrogative which is the

same first interrogative. Each of the inherited defined objects of each of the inherited defined
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object names may be of less granular definition than of any of the defined objects of the first
set of one or more defined objecis. Each first set of characteristics may be compris.ed of a
" defined object synonym.

In one embodiment of the present invention any apparatus is provide comprising a
computer memory and a processor programmed to implement a plurality of data requirements.

The plurality of data requirements may be as previously described.

Brief . f the Drawi

Fig. 1 shows an apparatus including a computer memory for use in‘accordancc_a with
one or more embodiments of the present invention;

Fig. 2 shows a table of data including requirement object names and requirement
object categorizations, which may be stored in a computer data base of the computer memory
shown in Fig. .1;

Fig. 3 shows a table of data including requiremént object names and their interrogative
classifications, Which may be stored in a computer data base of the computer _memofy shown
in Fig. 1;

Fig. 4 shows a table of data including defined objects and their identifying data items
for a specified data context, which may be stored in a computer data base of the computer
memory shown in Fig. 1; .

Fig. 5 shows a table of data, including two networked reference strings, which may be
stored in a compuﬁer data base of the computer memory shown ir; Fig. 1;

Fig. 6 is a diagram showing a data item completely defined into a data itém clasé;

Fig. 7 is a diagram showing two base data items and a derived data item occupying the
same data item class;

Fig. 8 shows a table of data, including derived data within a data item class, which

may be stored in a computer data base of the computer memory shown in Fig. 1;
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Fig. 9 is a diagram depicting two data item class transformation methods that perform
changes in granularity within a reference string; | |

Fig. 10 is a diagram depicting a data item class transformation using the reference
string aggregation method;

Fig. 11 shows a table of data, which demonstrates a change in data item class by the
reference string aggregati;')n method; '

Fig. 12 is a diagram, which depicts a data item class transformation using the
reference string allocation methoq;

Fig. 13 shows a table of data showing a change of data item class by using the
reference string allocation method;

Fig. 14 is a diagram depicting a data item class transformation using the reference
string augmentation method;

Fig. 15 shows a table of data showing a change in data item class by using the
reference string augmentation method;

Fig. 16 is a diagram depicting a data item class transformation using the reference
string consolidation method; and

Fig. 17 shows a table of data showing a change in data item class by using the

reference string consolidation method.

Detailed [ - f the Drawi

Fig. 1 shows an apparatus 1 including a computer memory 4 for use in accordance
with one or more embodiments of the present invention. The apparatus 1 also includes a
processor 2, a display device 6, and an interactive device 8. The processor 2 is connected
to the memory 4, the display device 6, and the interactive device 8 by cémmunication lines
2a, 2b, and 2c, respectively. The processor 2 may be a computer processor such as a

personal computer. The memory 4 may be computer memory. The display device 6 may
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be a computer monitor. The interactive device 8 may be a computer keyboard or computer
mouse. | |
The processor 2 is programmed, in accordance with one embodiment of the present
invention, to implement a data requirements methodology. The data requirements
methodology of one or more embodiments of the present invention develops a set of
coherent and comprehensive data requirements that transcend a single database design to
encompass an organization or business’s data requirements and any external party with
whom the data may be shared and exchanged. Data requirements are often used by
organizétions for' many purposes. However, the concept of recording data requirements
and developing them into a set of detailed and coherent well defined standardized data
requirements within a methodology such as the data requirements methodology of the
present invention is unique. The data requirements methodology designed in accordance
with one or more embodiments of the present invention is useful for detailing:
(a) what data is required to adequately identify or define data v(rithin a
specified data context, |
(b) what data is required by an organization for external and internal
reporting,
(c) what data is required to share information with other organizations,
(d) what data is required from outside sources and how to }ntegrate external
data with the organization’s data,
(e) what processes are required to derive data and other information that is
developed from recorded and collected data,
() what transformation methods are required to convert data into a usabl'e‘
form, and
(9) what common data is required to exchange data between databases.

The inputs for a data requirements design could be in many different forms. For
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example, reports required by governmental agencies are a good source of data
requirements. Executive “dashboards” are another good source of data requirements, as
are XML (Extensible Markup Language) files used to exchange data between organizations.
- Legal documents such as contracts are also a source of data requirements to support
contract management business processes. In any event, examination of these data.sources
should yield a single coherent set of data requirements in the form of a data requirements
design.

A data requirements methodology in accordance with one or more embodiments of
the present invention should not be confused with the standard data modeling diagramming
methodology that is firmly entrenched in most organizations as a means to designh
databases. A data requirements design in accordance with one or more embodiments of
the present invention is a very high-level examination and development of an organization’s
data requirements. As such, a data requirements design in accordance with embodiments
of the present invention is typically not a replacement for logical or physical data modeling.
A data requirements desigh in accordance with embodiments of the present invention
typically does not address low level database design issues such as data normalization,
database table design, database constrain definition, database table indexing, and any other
physical database object considerations.

A data requirements methodology in accordance with one or more embodiments of
the present invention provides that all data needs be more completely defined so that when
removed from its original data context, it is easily understood and integrates smoothly into a
new data context. It is important to detail the scope or data context required for all data.
There is a need to discover and develop mutual “core” data that facilitates the association of
all other data wherever possible. There is also a requirement to design how data will be
derived and used by the organization. These are several of the major considerations for a

data requirements design in accordance with one or more embodiments of the present
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invention.

The result of the data requirements methodology may, however, be useful to
establish data requirements for the sfart of a logical data model. A data requirements
design in accordance with one or more embodiments of the present invention is an attempt
to fill the void between the data management paradigm of today and the standard data
modeling methodology. This is not an attempt to replace data modeling but to augment it in
a significant way. The outcome of a data requirements design in accordance with one or .
more embodiments of the present invention, when used, should be an input for a standard
data model development. In this way, we can be assured that the resulting data mode! will
be more robust and will inherit from the data requirements methodology characteristics
more aligned with the data management needs of today.

In accordance with one or more embodiments of the present invention the following
terms are defined:

(1) Data requirements methodology: A design or model that results from the
process of collecting data requirements and récording them as objects in
the model.

(2) Data value: A data value is typically an alphanumeric value such as
“1999” or “hello”.

(3) Requirement Object: A requirement object represents a single named
object that is either a defined object type of requirement or a data item
type of requirement. Requirement objects are objects placed into the
data requirements methodology as the result of some known data
requirement. As such, the requirement object reflects the intent of the
data requirement with which it is associated. |

4) Defined Object: A defined object is a type of “core” requirements object

that identify andfor define persohs, places, time periods, methods, and
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other like objects of interest. Every defined object is‘group.ed into a single
interrogatory category based upon which interrogative the defined object
is defining or identifying. The interrogatives of interest are Who, What,
Where, When, How, or Why. A defined object will only be assigned to a
single interrogative. If an object ~may be assigned to multiple
interrogatives, that object is a data item.

(5) Reference String: A group of defined objects, all from the same
interrogative, which from a hierarchical pattern. In this pattern, a defined
object, of least granularity, is the parent object of another defined object
that is more granular in scope. That more granular defined object may
than be the parent object to another defined object that is again more
granular in scope.

(6) Data item: A data item is a requirement object that may not be a defined
object. Data items often represent quantitative or qualitative types of
data. However, data items may be documents, books, reports, pictures
and audio types of data as well. There are far more data items than
there are defined objects. A data item is always linked or associated to
one or more defined objects that define the significance of the data item
in the data requirements methodology.

(7) Data Context: A data context is the scope or domain of identifying data
values for which defined objects may be uniquely identified. For example,
the name of a town or city is often not unique around the world. The city
name of Washington is not by itself unique in the world. The country
name must be adlded to the city name to help identify the city. By adding
the county identifier to the city name, we are changing the data context o}

the scope of the city name. The data context is now at the country level.
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However, this still is not enocugh as a cou;ﬂry may have more than one
Washington city name. In this case, the data context must again be
refined by the state name for example. On the other hand, if instead of
the city name we use the combination of center city latitude and
longitude, there is no ambiguity and the data context may be referred to
as “universal’. Tha.t is, any city on the earth may be uniquely identified
with the latitude and longitude combination and everyone will understand
the significance of what is identified.

Fig. 2 shows a table of data 100 which may be stored in a computer data base of the
computer memory 4 shown in Fig. 1. The table of data 100 may be a spread sheét of data
items and an indication of whether each data item is a defined object or not. The table of data
100 includes six rows of data. The first row is a heading row. The second, third, fourth, fifth
and sixth rows, provide data regarding the “Product”, “Product Price”, “Postal Zip Code”,
“Calendar Year”, and “Yearly Premium” data items, respectively. The table of data 100
includes columns 102 and 104. Column 102 shows a heading for a “Requirement Object
Name”, and underneath that heading the data item names “Prodﬁct", “Product Price”, “Postal
ZIP Code”, “Calendar Year”, and “Yearly Premium”. Column 104 shows a heading for “Object
Type” and underneath that an indication of whether the particular data item is a defined object
or a data item. For example, the “Product” requirement object name is a defined objec.t.

In accordance with one or more embodiments of the present invention, all defined
objects are classified into an interrogative group as shown by F~ig. 3. Fig. 3 shows a table of
' data 200 which may be stored in a computer data base of the computer memory 4 shown in
Fig. 1. The table of data 200 includes four rows of data. The first row is a heading row. The
second, third, and fourth rows, provide data regarding the “Product”, “Postal ZIP Code”, and
“Calendar Year” data items, respectively. The table of data 200 includes columns 202, 204,

and 206. Column 202 shows a heading for a “Requirement Object Name”, and underneath

10
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that heading the data item names “Product”, “Postal ZIP Code”, and “Calendar Year”. "Column
204 shows a heading for “Defined Object” and underneath that an indication of whether the
particular data item is a defined object.' Column 206 shows a heading of “Interrogative” and
u'nderneath that an indication of wﬁat interrogative the particular defined object refers.to- For
example, the “Product” data item is a defined object, and answers the interrogative of “What”.
Classifying the data items in this manner develops core defined objects for a data
requirements methodology in aécordance with the present invention. It is this core defined
objects that when properly architected, is the framework for defining the significance of all
data items. The core reference data requirements become extremély important for
integrating data from various sources or from différeht data contexts. These core reference
data requirements are also important for sharing data with other parties. Properly
classifying the defined objects with their interrogative is a first step in fully developing these
data requirements in accordance with one or more embodiments of the present inveﬁtion.

In the table of data or spreadsheet 200 defined objects are assigned to their
interrogative. The table of data 200 is stored in the memory 4 so that the processor 2 can
lookup a requirement objéct name and determine whether the requirement object is a
defined object and what interrogative is assigned to the particular requirement object name.
For example, the processor 2 can examine or iookup in the table 200 in memory 4 to
determine whether the “Product” requirement object is a defined object and if so what
interrogative is assigned to the “Product” defined object. In this case the “Product’
requireinent object is a defined object (as is shown in the column 204 of the second row) and
the interrogative of “What” is assigned to the “Product” data item (“What” is shown in column
206 of the second row).

If a requirement object may be assigned to more than one interrogative, that object’is
not a defined object and is therefore handled as a data item, which is linked to two or more

defined objects.

11
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In accordance with one of more embodiments of the present invention, each defined
object is typically associated with one or more unique identifier or identifying data items.
Identifying data items contain a unique set of data values to distinguish ény data value from
all other data values in a particular data set. Defined objects are associated with descriptive
data values to aid in distinguishing any data value among all other data values in a particular
data set. These data set valués should be unique within a specific defined data context.

For example, the defined object named “Product” could be associated witi; several
identifying data items based upon the data context being used. For example, a Stock
Keeping Unit (SKU) may be used as a unique identifying data item within the data context of
a single business. Another example of a unique identifying data item may be the Universal
Product Code (UPC), which would typically be unique within the data context of the United
States and Canada. ’

The Universal Product Code (UPC) comes in a variety of standards maintained by
the Uniform Coding Council, with different standards pertaining to various industries.

The Stock Keeping Unit (SKU) is typically not identification standard but simply an
internal coding convention that is individual to a particular company. As a result, it can be
made up of any combination of numbers or letters and of any length. The SKU is of note in
this context because it is sometimes a requirement to use a customer—specifip SKU identifier
on products shipped to that customer, to reduce the re-labeling overhead the customer incurs
when putting the product into stock.

One difference between the UPC and the SKU is the data context of scope of the
uniqqeness of the identifier. While the SKU may be unique within a company, there is no ]
guarantee that it is unique among all corporations. The UPC values, on the other hand, are
unique across all United States and Canadian corporations.

Fig. 4 shows a table of data or spreadsheet 300 which may be stored in a computer

data base of the computer memory 4 shown in Fig. 1. In the table of data 300 defined objects

12
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are identified by unique data items.. In addition, the data context for the uniqueness of the
identifying data items is also listed. The table of data 300 includes four rows of data. The
first row is a heading row. The second, third, and four rows, provide data regarding the
“Product”, “Postal ZIP Code”, and “Calendar Year” data items, respectively. The table of
data 300 includes columns 302, 304, 306, 308, and 310. Column 302 includes a heading for
‘Requirements Object Name” and underneath it a plurality of de;ta item names. Column 304
includes a heading for “Object Type” and underneath it a plurality of indications as to whether
each requirement | object is a defined object. Column 306 includes a heading for
“Interrogative of Object” and underneath it the interrogative to which that particular data item
' refers. Column 308 includes a heading for “Identifying Data Item” and underneath it the
identifying data item'that is associated with the particular defined object. For-example, SKU
is an identifier that is associated with the "Product” defined object. Column 310 includes a
heading for “Data Context” and underneath it a named data context for the particular
identifying data item.

Fig. 5 shows a table of data or spreadsheet 400 which may be stored in a computer
data base of the computer memory 4 shown in Fig. 1. The table of data 400 includes ten rows
of data. The first row is a heading row. The second, third, fourth, fifth, sixth, seventh, eighth,
ninth, and tenth rows, provide data regarding the defined objects “Calendar Century”, “Calendar
Decade”, “Calendar Year”, “Calendar Month”, “Calend.ar Date”, “Fiscal Year", “Fiscal Quarter”,
“Fiscal Month”, and “Fiscal Date”, respectively. The table of data 400 includes columns 402,
404, 406, 408, 410, and 412. Column 402 includes a heading for “Defined Object Name” and
underneath it a plurality of defined object names. Column 404 includes a heading for “Defined
Object Definition” and underneath it a pldrality of defined object definitions each referring to an
appropriate déﬁned object of column 402. Column 406 includes a. heading for “Interrogative of
Defined Object’ and underneath it a plurality of interrogatives, each referring to the defined

object named in column 402. Column 408 includes a heading for “Reference String Name" and

13
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underneath it a plurality of reference string names, each referring to a particular defined object
within that reference strfng. Column 410 includes a heading for “Inherited Defined Object
Name” and underneath it a plurality of parent defined object levels, each referring to the like
named defined object of Column 402. Column 412 includes a.heading for “Defined Object
Synonym” and underneath it a plurality of defined object synonyms, each referring to a
partic.ular defined object named in column 402.

In accordance with a method of one or more embodiments of the present iﬁvention,
each defined object must exist within its assigned interrogative as a single defined object or
as part of a reference string of other so decfared defined objects of the same interrogative.
These defined objects define the various. levels of granularity for the reference string. For
example, we may have a reference string named “Gregorian Calendar” such as referred to in
the second through sixth rows of column 408 in Fig. 5. In 'Fig. 5, the referenée string
“Gregorian Caliendar” is categorized under the “When” interrogative, as shown by the second
through sixth rows of column 406 in Fig. 5. In the example of Fig. 5, the reference string
“Gregorian Calendar” contains the defined objects of Calendar Century, Calendar Decade,
Calendar Year, Calendar Month, and Calendar Date, as shown the second through sixth
rows of column 402, where the Calendar Century is the least granular defined object and the
Calendar Date is the most granular defined object.

A reference string may represent a hierarchy of data items as in the previous example
for “Gregorian Calendar’ or be part of a network of defined objects that cross muitiple
reference strings. Assume we also define the corporate “Fiscal Calendar” reference string
referred to in the seventh fhrough tenth rows of column 408 of Fig. 5, which includes the
following defined objects: Fiscal Year, Fiscal Quarter, Fiscal Month, and Fiscal Date. The
corporate Fiscal Calendar reference string would share the Fiscal Dafe defined object with
the Gregorian Calendar reference string Calendar Date defined object. Two defined objects

that are each a part of a different reference string, but share a common data set result
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become part of a network type reference string. The network reference strings’ common
defined objects are either the same defined object with synonymous names, or value subsets
<;f the same defined object.

Fig. 5 depicts two networked reference strir;gs: “Gregorian Calendar” and “Fiscal
Calendar”. First, to have a reference string, all defined objects must be from the same
interrogative. In Fig. 5, both reference strings contain defined objects from the “when”
interrogative. Both the Gregorian Calendar reference string (in the second through sixth
rows) and the Fiscal Calendar reference string (in the seventh through tenth rows) are
hierarchical in nature hayving several levels of granularity. Since the synoﬁymous’ defined
objects are from different reference strings, the result is a set of networked reference strings.

In accordance with a method of one or more embodiments of the present invention,
all data items must be linked or associated to at least one deﬁned object. These links are
required so that the significance of the data item may be detailed. Many times a single data
item may be linked to many defined objects to be more completely defined.. To be
completely defined, the data item should be linked to at least one reference string for each of
the interrogatives. In some cases, a data item may have multiple links to the same
interrogative. |

A data item without a link to any defined objects is of little value. For example, a data
item named Distance may have a data value of 14. What is the significance of this value? It-
is the reference strings and defined objects that identifies the starting and ending location,
and the units of measure, who measured the distance, how and when the distance was
measured as wgll as why the distance was measured. In a sense, the links of data items to
defined objects indicates the significance of the data item and “classify” the data item in
association to all other “linked” data items. In other words, two data items linked to common
defined objects are therefore closely classified data items. Two data items linked to totally

different defined objects are not closely classified data items.
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Fig. 6 is a diagram 500 of a depiction of single data item class 514 that contains data
item “A” or that is “completely” classified by links to at least one defined object from each
interrogative. Diagram 500 shows defined objécts 502, 504, 506, 508, 516, and 512. For
example, defined object 502 refers to a defined object named “AA”, which is part of reference
© string A, and detailed by data context AAA. The defined object AA provides data concerning

fhe “Who" interrogative.  Data item class 514 is associated with defined objects by links
514a, 514b, 514c, 514d, 514e, and 514f to the defined objects 502, 504, 506, 508, 510, and
512 respectively. The links 514a-f may be documented in a database table on a computer.

In one or more embodiments of the present invention, data items are classified as
either “base”, or “derived”, or “transformed” data items. A “base” type data item is defined in
this application as a data item whose values are required to be collected or ;'ecorded for an
organization. A “derived” data item is defined as a data item that is derived or calculated
from other data i'tems within the same data item class. A “transformed” data item is defined
as a base data item or a derived data item that is propagated from its original data item class

“to another required data item class. The reason for the data item class transformation is to
allow for the definition of more derived data items within the designated data item class.

Fig. 7 is a diagram 600 showing the data item_classification of "Sales Amount (Base)” in
data item class 610, of a data item “Cost of Sales Amount (Base)” in data item class 610, and
of a data item “Net Sales Amount (Derived)” in data item class 610. All data items linked to the
same defined objects are in the same data item class. Derived data items, which are derived
only from data items in the same data item class; also resides within this data item class.
Numeric type data item values may be added, subtracted, and converted into a new unit of
measure thus forming a derived data item. Data items containing strings of characters may
be concatenated or divided into substrings. Even sounds and_pictures can be modified to
derive new sounds and pictdres. Fig. 7 shows a diagram 600, which depicts the derivation of

data item “Net Sales Amount (Derived)” as derived from data items "Sales Amount (Base)”
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and “Cost of Sales Amount (Base)”. The resultant data item “Net Sales Amount (Dérived)” in
data item class 610 is in the same data item class as the two data items from which the result
was derived.

Fig. 7 shows defined objects 602, 604, 606 and 608, linked by links 610a, 61 Ob, 610c,
and 610d, respectively, to the three data items depicted in a data item class 610. The data item
class 610 includes data items "Sales Amount (Base)” or 615a, “Cost of Sales Amount (Base)”
or 613b, and “Net Sales Amount (Derived)” or 615¢c. The module 610 is used for convenience
of classification and the data items 615a, 615b, and 615¢ may be located at different locations
i.n a computer memory such as memory 4 of Fig. 1.

Fig. 8 shows a table of data or spreadsheet 700 which may be stored in a computer
data base of the computer memory 4 shown in Fig. 1. While Fig. 7 is a graphical depiction of
a specific data item class, Fig. 8 is a data set from the data item class depicted in Fig. 7. The
table of data 700 includes six rows of data. The ﬁ’rst row is a heading row. The- second,
third, fourth, fifth, and sixth rows provided defined object identifiers and déta item values.
The table of data 700 includes columns 702, 704, 7086, 708, 710, 712, and 714. Column 702
includes a heading for the defined object designated “Who: Business Unit”, and underneath it
a plurality of business unit identifiers, which in this case are all the same. This column 702 of
Fig. 8 is represented by defined object 602 of Fig. 7. Column 704 includes a heading for the
defined object designated “When: Fiscal Calendar Week” and underneath it a plurality of
fiscal calendar week identifiers, which in this case are all the same. This column 704 of Fig.
8 is represented by defined object 604 of Fig. 7. Column 706 includes a heading for the
defined object designated “When: Fiscal Date”, and underneath it a plurality of fiscal date
identifiers, which in this case are all the same. This column 706 of Fig. 8 is represented by
defined object 606 of Fig. 7. Column 708 includes a I';eading for the defined object
designated “What: Currency” and underneath it a plurality of currenéy identifies, which in this

case are all the same. This column 708 of Fig. 8 is represented by defined object 608 of Fig.
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7. Column 710 includes a heading for the data item designated “Sales Amount (Base)” and
underneath it a plurality of dollar amount data values. This column 710 of Fig. 8 is
represented by data item 615a of Fig. 7. Column 712 includes a heading for the data item
designated “Cost of Sales Amount (Base)” and underneath it a plurality of dollar amount data
values. This column 712 of Fig. 8 is represented by data item 615b of Fig. 7. Column 714
includes a heading for the derived data item designated “Net Sales Amount (Derived)” and
underneath it a plurality of dollar amount data values. This column 714 of Fig. 8 is
represented by data item 615c¢ of Fig. 7. The data items in columns 710, 712, and 714 are
all associated to the same data item class, which is depicted by the data item class 614 of
Fig. 7.

The table of data 700 or spreadsheet in Fig. 8, shows how the data item “Net Sales
Amount (Derived)” values of column 714 are derived by subtracting the data item “Cost of
Sales Amount” values of column 712 from- the data item “Sales Amount” values of column
710. The derived data items reside in the same data item class as the original data items
from which it was derived. This is evident in that all identifying values of the defined objects
in columns 702, 704, 708, and 708 are the same for all rows of data represented.

In accordance with one or more embodiments of the present invention, data items
may be trarnsformed from one data item class to another data item class by applying one or
more of several data item class transformation methods. Some of these data item class
transformation methods are:

(a) a reference string aggregation method,

(b) a reference string allocation method,

(c) a reference string augmentation method, and

(d) a reference string consolidation method.

This ability to represent data items in various data item classes is part of what makes

the data requirements methodology in accordance with embodiments of the present invention

18



WO 2007/127096 PCT/US2007/009327

useful. Mc;st information that is strategically important to an organization is not individual
transaction details that are most often recorded to support daily operations of the
organization. The most strategically important information is typically summarized, integrated
business data enriched with data from external sources. The data requirements
methodology of embodiments of the present invention that facilitate this information building
process are related to the development of common defined objects and fo the ability to
transform data items to common data item classes where new data items may be derived.

By using data item class transformation methods in accordanée with embodiments of
the present invention, a single data item can be represented in as many different data item
classes as needed to support the organization's information building requirements. The
reference string aggregation method is used to move to a less granular data item class while
the reference string allocation method is used to move to a more granular data item class.
These changes in reference string granularity are depicted in Fig. 9. |

In Fig. 9, the fiscal calendar string is depicted with five defined objects each
representing a level of granularity within the hierarchical reference string. Fig. 9 shom./s a
diagram 800, which includes defined objects 802, 804, 806, 808, and 810. Each of the
defined objects includes a defined oEject name, the interrogative it refers to, the reference
string that the particular defined object is a part of, the data context. associated with the
defined object. The defined objects 802, 804, 806, and 808 are inherited via links 802a,
804a, 806a, and 808a by defined objects 804, 806, 808, and 81b, respectively. Fig. 9 shows
arrows 812 and 814, which indicate the direction of change in reference string granularity
achieved with the use of the named data item class transformation methods. That is, the
reference string aggregation method .transforms a data item from its original data item class by
disassociating from one define object and associating to a less granular defined object on the
same reference string. .On the other hand, the reference string allocation method transforms

the data item from its original data item class by disassociating from one defined object and
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associating to a more granular defined object on the same reference string.

The results of the reference string aggregation method are depicted in Fig. 10. Fig.
10 shows a diagram 900, which includes defined objects 902, 904, 906, 908, and 910 along
with data item classes 912, and 914. The defined objects 902, 904, 908, and 910 are linked
to data item class 912 by links 912a, 912b, 912c, and 912d, respectively. Each of the links
912a-d may be stored in a database table. The defined object 806 inherits from defined
object 904 by link 904a. Defined object 906 is linked to data item class 914 by link 914a.
The data item class 912 is transformed by 914b to the data item class 914.

The inheritance 904a, the new association 914a, and the disassociation 912b show
the impact of the reference string aggregation method. The change in granularity occurs in
the fiscal calendar reference string by transforming from the fiscal calendar date defined
object 904 to the fiscal calendar week defined object 906. The data item named Amount
(Base) 912 is aggregated into a new data item named Amount (Weekly Total) 914. The
resulting data item class inherits all the links of the original data item class represented by
the arrows or links 912a, 912¢, and 912d. The link being replacéd is represented by the
arrow or link 912b.  Since the leve! of granularity has decreased in the fiscal calendar
reference string, the aggregated data item exists in a different data class than the original
data item.

Fig. 11 shows a table of data or spreadsheet 1000, which may be stored in a computer
data base of the computer memory 4 shown in Fig. 1. While Fig. 10 is a graphical depiction
of a specific data item class transformation, Fig, 11 is a data set undergoing the same data
item class transformation as that depicted in Fig. 10. The table of data 1000 includes seven
rows of data. The first row is a heading row. The second, third, fourth, fifth, sixth, and
seventh rows providéd defined object identifiers and data item values. The table; of daté
1000 includes columns 1002, 1004, 1006, 1008, 1010, 1012, and 1014. Column 1002

includes a heading for the defined object designated “Who: Business Unit", and underneath it
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a plurality of business unit identifiers, which in this case are all the same. This column 1002
"+ of Fig. 11 is represented by defined object 902 of Fig. 10. Column 1004 includes a heading
for the defined object designated “When: Fiscal Calendar Week” and underneath it a plurality
of fiscal calendar week identifiers, which in this case are all the same. This column 1004 of
Fig. 11 is represented by defined object 906 of Fig. 10. Column 1006 includes a heading for
the defined object designated “When: Fiscal Calendar Date”, and underneath it a plurality of
fiscal calendar date identifiers, with the exception of the last row which rather a plurality of
asterisks which indicate that the fiscal calendar date is not applicable. This column 1006 of
Fig. 11 is‘ represented by defined object 904 of Fig. 10. Column 1008 includes a heading for
the defined object designated “What: Chart of Accounts” and underneath it a plurality of
account identifiers, which in this case are all the same. This column 1008 of Fig. 11 is
represented by defined object 908 of Fig. 10. Column 1010 includes a heading for the
defined object designated “What: Currency’” and underneath it a plurality of currency
identifiers, which in this case are all thé same. This column 1010 of Fig. 11 is represented by
defined object 910 of Fig. 10. Column 1012 includes a headmg for the data |tem named
“Amount (Base)" and underneath it a plurality of dollar amount values. This column 1012 of
Fig. 11 is represented by the data item in data item class 912 of Fig. 10. Column 1014
includes a heading for the data item named “Amount (Weekly Total)” and underneath it a
plurality of dollar amount values. This column 1014 of Fig. 11 is represented by the data item
in data item class 914 of Fig. 10. The transformed data item reside in a different data item
class than the original data item from which it was transformed. This is evident in that all
identifying values of the defined objects in columns 1002, 1004, 1006, and 1008 aré not the
same for all rows of data represented.

Fig. 11'depicts an example of applying a reference string aggregation method to a
data set in accordance with an embodiment of the present in;/ention to a data set. The data

records in the table of data 1000 that appear in the second through the sixth rows (i.e.
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excluding the last row) represent data values before a reference string aggregation method
in accordance with the present invention is applied. In this case, the aggregation method
results in a single data record that is represented by the data in the last row of the table of
data 1000. The last row includes a plurality of data, one data in each of columns 1002-1012.
The five data amount values recorded for each day of the fiscal calendar week (i.e. the
amounts in the column 1012 and in the second through sixth rows) are summed to provide a
single weekly amount (which is $623,000.00 in this case) in the last row of the column 1012.
The resultant data record in the last row and the column 1012 appears in a different data
item class since the Fiscal Calendar- Date is no longer significant to define the resulting data
item class.

The reference string allocation method in accordance with one or more embodiments
of the present invention supports creating a more detailed data item in a more granular data
item class within an existing reference string. The results of this method are depicted in Fig.
12. Fig. 12 shows a diagram 1100, which includes defined objects 1102, 1104, 1106, 1108,
and 1110 as well as data items 1112, and 1114. The defined objects 1102, 1104, 1108, and
1110 are associated with data item class 1112 by links 1112a, 1112b, 1112¢, and 1112d,
respectively. Each of the links 1112a-d may be stored in a database table. The defined
object 1104 is inherits from defined object 1106 by link 1106a and is also associated with
data item class 1114 by link 1114a. The data item “Amount (Base)” in data item class 1112
is transformed to data item “Amount (Daily Allocated)” in data item class 1114 as debicted by
arrow 1114b.

The links depicting the disassociated defined object 1112b, the transformed data item
class 1114b and the defined object inheritance 1114a show the impact of the data item class
transformation method. The change in granularity occurs in the fiscal calendar reference
string by transforming the reference string association from the fiscal calendar week defined

object shown in defined object 1104 to the fiscal calendar date defined object shown in
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module 1106. The data item named Amount (Base) shown in data item class- 1112 is
allocated into a new data item named Amount (Daily Distributed) shown in data item class
1114. Since the level of granularity has increased in a reference string, the allocated data
item exists in a different data class than the original data item.

Fig. 13 shows a table of.data or spreadsheet 1200, wﬁidh may be storéd in a computer
data base of the computer memory 4 shown in Fig. 1. While Fig. 12 is a graphical depiction
_ of a specific data item class transformation, Fig. 13 is a data set from the data item class
transformation depicted in Fig. 12. The table of data 1200 includes seven rows of data. The
first row is a heading row. The second, third, fourth, fifth, sixth, and seventh rows provide
defined object identifiers and data item values. The table of data 1200 includes columns
1202, 1204, 1206, 1208, 1210, 1212, and 1214. Column 1202 includes a heading for the
defined object designated “Who: Business Unit”, and underneath it a plurality of business unit
identifiers, which in this case are all the same. This column 1202 of Fig. 13 is represented by
defined object 1102 of Fig. 12. Column 1204 includes a heading for the defined object
designated “When: Fiscal Calendar Week” and underneath it a plurality of fiscal calendar
week identifiers, which in this case are all the same. This column 1204 of Fig. 13 is
represented by defined object 1104 of Fig. 12. Column 1206 includes a heading for the
defined object designated “When: Fiscal Date”, and underneath it a plurality of fiscal date
identifiers, with the exception of the second row wr;ich does not show a date identifier but
rather shows a plurality of asterisks. The plurality of asterisks indicates that this defined
object is not applicable for this ron. This column 1208 of Fig. 13 is represented by defined
aobject 11‘06 of Fig. 12. Column 1208 includes a heading for defined object désignated
“What: Chart of Accounts” and underneath it a plurality of account identifiers, which in this
" case are all the same. This column 1208 of Fig. 13 is represented by defined object 1108 of
Fig. 12. Column 1210 includes a heading for defined object designated “What: Currency”

and underneath it a plurality of currency identifiers, which in this case are all the same. This
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column 1210 of Fig. 13 is represented by defined object 1110 of Fig. 12. Column 1212
includes a heading for the data item “Amount (Base)" and underneath it a dollar amount
value. This column 1212 of Fig. 13 is represented by the data item in data item class 1112 of
Fig. 12. Column 1214 includes a heading for the data item “Amount (Daily Allocaied)” and
underneath it a plurality of dollar amount values. This column 1214 of Fig. 13 is representepl
by the data item in data item class 1114 of Fig. 12.

Fig. 13 shows an example of applying the reference string allocation method to a data
set. The data récord that appears in the second rc;w represents the data value before the
method is applied. In this case, the method results in five data records in the third through
seventh rows. The five amount values allocated for each day of the fiscal célendar week (in
the third through last rows in column 1214) are derived from the single weekly amount (i.e.
$623,000 in the second row of column 1214) by dividing the weekly amount ($623,000) by
the number five, which 'represents the number of business days in the week. The resultant
data record in the third through seventh rows appear in a different data item class since thg
Fiscal Calenda; Date is now significant to define the resulting data item class.

The process of allocation in accordance with one or more embodiments of the
present invention is based upon some factor used for the allocation. In the above example,
the number of business days in the week is the allocation factor. This is a simple
approximation, but more elaborate allocation factors are often used.

The reference string augmentation method in accordance with one or more
embodiments of the present invention supports a change in data requirements where a more
detailed data itém class is required. The more detailed data item class is gﬁained by adding
a link to another defined object in a different reference string. The results of this method are
depicted in Fig. 14. Fig. 14 shows a diagram 1300, which includes defined objec;.ts 1302,
1304, 1306, 1308, and 1310 as well as data item classes 1312, and 1314. The defined

objects 1302, 1304, 1308, and 1310 are associated with data item class 1312 by links 13123,
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1312b, 1312¢, and 1312d, respectively. Each of the links 1312a-d may be recorder in a
database table. The defined object 1306 is associated to data item class 1314 by link 1314a.
The data item class 1312 is transformed to data item class 1314 by transfo;'mation link
1314b.

The link or arrow 1314a show defined object 1306 that has been added to further
classify the new, resulting data item class 1314. The transformation occurs by the addition of
the sales channel reference string association. The data item named Amount (Base)
depicted in data item class 1312 is now required in a new, more detailed data item class
1314 that is designated as the data item named Amount (Sales Channel Augmented).

Fig. 15 shows a table of data or spreadsheet 1400, which may be stored in a computer
data base of the computer memory 4 shown in Fig. 1. While Fig. 14 is a graphical depiction
of a specific data item class transformation, Fig. 15 is a data set representative of the data
item class transformation depicted in Fig. 14. The table of data 1400 includes four rows of
data. The first row is a heading row. The second, third, and fourth rows provide. defined
object identifiers and data item values. The table of data 1400 includes columns 1402, 1404,
1406, 1408, 1410, 1412, 1414, and 1416. Column 1402 includes a heading for the defined
object designated “Who: Business Unit”, and underneath it a plurality of business unit

' identifiers, which in this case are all the se;me. This column 1402 of Fig. 15 is represented by
defined object 1302 of Fig. 14. Column 1404 includes a heading for the defined object
designated “How: Sales Channel” and underneath it a plurality of identifiers for a sales
channel with the exception of the second row which has no sales channel identifier but rather
a line of asterisks. This column 1404 of Fig. 15 is represented by defined object 1366 of Fig.
14. Column 1406 includes a heading for the defined objedt designated “When: Fiscal
Calendar Week”, and underneath it a plurality of fiscal calendar week identifiers, which in this
case are all the same. Column 1408 includes a heading for the defined object designated

“When: Fiscal Date” and underneath it a plurality of fiscal date identifiers, which in this case
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are all the same. This column 1408 of Fig. 15 is represented by defined object 1304 of Fig.
14. Column 1410 includes a heading for the defined object designated “What: Chart of
Accounts”, and underneath it a plurality of chart of account identifiers, whic_:h in this case are
all the same. This columh 1410 of Fig. 15 is represented by defined object 1308 of Fig. 14.
Column 1412 includes a heading for the defined object designated “What: Currency” and
underneath it a blurality of currency identifiers, which in this case are all the same. This
column 1412 of Fig. 15 fs represented by defined object 1310 of Fig. 14. Column 1414
includes a heading for the data item desigl';ated “Amount (Base)” and underneath it a dollar
amount data item value. This column 1414 of Fig. 15 is répresented by the data item shown
in data item class 1312 of Fig. 14. Column 1416 includes a heading for the data item
designated “Amount (Sales Channel Augmented)” and underneath it a pIL‘JraIity of dollar
amount data item values. This column 1416 of Fig. 15 is represented by the data item shown
in data item class 1314 of Fig. 14
' Fig. 16 depicts an example of applying the reference string augmentation method to a
data set. The data record in the second row represents the data before the method is
applied. In this case, the applied method results in two data records, shown in the last two
rows of Fig. 15. The Amount (Sales Channel Augmented) values for the third and fourth row
are calculated from the Amount (Base) value from the second row based upon a sales
channel allocation factor. The resultant data records in the third and the fourth row appears
in a different data item class since the Sales Channel is now used to define the resulting data
item class. The resultant data item in column 1416 of the third aﬁd the forth rows appear in a
different data item class than does the data item in column 1414, since the Sales Channel is
now significant to define the resulting data item class shown in the third and forth rows of
spreadsheet 1400. '
The reference string consolidation method supports a change in data requirements

where a less detailed. data item class is required. The results of this method are depicted in
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Fig. 16. Fig. 16 shows a diagram 1500, which includes defined objects 1502, 1504, 1506,
1508, and 1510 as well as data item classes 1512, and 1514. The defined objects 1502,
1504, 1506, 1508, and 1510 are associated to data item class 1512 by links 1512a, 1512b,
1512c, 1512e, 1512f, respectively. Each of the links 1512a-f may be stered in database
table. The data item class 1512 is transformed to data item class 1514 as indicated by arrow
1512d.

The link 15612c shows the defined object that has been removed from the resultant
data item class 1514, which contains the data item, designated Amount (Sales Channel
Consolidated). The change in data item class granularity occurs in the removal of the sales
channel reference string association or link.1512¢c. The data item named Amount (Base)
shown in data item class 1512 is now required in a new, less detailed data item class which is
designated as Amount (Sales Channel Consolidated) in data item class 1514.

Fig. 17 shows a table of data or spreadsheet 1600, which may be stored in a computer
data base of the computer memory 4 shown in Fig. 1. While Fig. 16 is a graphical depiction
of a specific data item class transformation, Fig. 17 is a data set representative of the data
item class tr'ansformaltion depicted in Fig. 16. The table of data 1600 includes four rows of
data. The first row is a heading row. The second, third, and fourth rows provide defined
object identifiers and data item values. The table of data 1600 includes columns 1602, 1604,
1606, 1608, 1610, 1612, 1614, and 1616. Column 1602 includes a heading for the defined
object designated “Who: Business Unit’, and underneath it a plurality of business unit
identifiers, which in this case are all the same. This column 1602 of Fig. 17 is represented by
defined object 1502 of Fig. 16. Column 1604 includes a heading for the defined object
designated "How: Sales Channel” and underneath it a pluralfty of identifiers for a sales
channel with the exception of the last row which has no sales channel identifier but rather a
line of asterisks. This column 1604 of Fig. 17 is represented by defined object 1506 of Fig.

16. Column 1606 includes a heading for the defined object designated “Wheh: Fiscal
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Calendar Week”, and underneath it a plurality of fiscal calendar week identifiers, which in this
case are all the same. Column 1608 includes a heading for the defined object designated
“When: Fiscal Date” and underneath it a plurality of fiscal date identifiers, which in this case
are all the same. This column 1608 of Fig. 17 is represented by defined objéct 1504 of Fig.
16. Column 1610 includes a heading for the defined object designated “What: Chart of
Accounts” and underneath it a plurality of account identifiers, which in this case are all the
same. This column 1610 of Fig. 17 is represented by defined object 1508 of Fig. 16.
Column 1612 includes a heading for the defined object designated “What: Currency” and
underneath it a plurality of currency identifiers, which in this case are all the same. This
column "1612 of Fig. 17 is represented by defined object 1510 of Fig. 16. Column 1614
includes a heading for data items “Amount (Base)” and underneath it a plurality of dollar
amount data item values. This column 1614 of Fig. 17 is represented by the data item in
data item class 1512 of Fig. 16. Column 1616 includes a heading for data items “Amount
(Sales Channel Consolidated)” and underneath it a dollar amount data item ‘value. This
column 1616 of Fig. 17 is represented by the data item in data item class 1514 of Fig. 16.

Fig. 17 depicts an example of applying the reference string consolidation method to a
data set. The data records in the second and third rows represent the data before the
method is applied. In this case, the applied method results in the single data record that is
represented in the last or fourth row of the table of data 1600. The Amount (Sales.CHannel
Consolidated) value in column 1614 of the last row is derived from the Amount (Base) values
(in the second and third rows of the last column 1614) for the specified sales channels. The
resultant data appears in a different data item class since the Sales Channel is not used to
deéfine the resulting data item class.

Although the invention has been described by reference to particular illustrative
embodiments thereof, many changes and modifications of the iﬁvéntion may become apparent

to those skilled in the art without departing from the spirit and scope of the invention. It is
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therefore intended to inciude within this patent all such changes and modifications as may
reasonably and properly be included within the scope of the present invention’s contribution to

the art.
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I claim:
1. A method comprising

storing a first set of characteristics for each of a first set of one or more defined objects
in a computer memory;

storing a second set of characteristics for each of ohe or more data item cIas;es in a
computer menﬁory;

storing a third set of characteristics for each of one or more data items in a computér
memory;

linking the first set of one or more defined objects to one of the one or more data item
classes; |

assigning a first data item of the one or more data items to a first data item class of
the one or more data item classes; and

wherein each first set of characteristics is comprised of a defined object name, and a
definition, each second set of characteristics is com prised of a list of links that uniquel); identify
one of the one or more data item classes, and each third set of characteristics is comprised of

a data item name and a data item description.

2. The ﬁ'xethqd of ¢claim 1 wherein
the first set of one or more defined objects is finked to the first data item class by one

or more links, which are stored in a computer memory.

3. The method of claim 2 wherein
each of the one or more links includes a data item class identifier and a defined object

identifier.
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4. The method of claim 1 wherein
each first set of characteristics is comprised of a unique identifier, which is stored in a

database table in the computer memory.

5. The method of claim 1 wherein

each first set of characteristics is further comprised of an interrogative.

6. The method of claim 5 wherein

each first set of characteristics is comprised of only one interrogative.

7. The method of claim 1 wherein

each first set of characteristics is further comprised of a reference string name.

8. The method of claim 7 wherein
each reference string name identifies a reference string comprised of a second set of
one or more defined objects wherein the second set of one or more define objects is similar in

classification to the first set of one or more defined objects.

9. The method of claim 1 wherein

each first set of characteristics is comprised of an inherited defined object name.

10. The method of claim 9 wherein
each of the inherited defined object names refers to an inherited defined object which
has a fourth set of characteristics which include just one first interrogative and wherein each of

the first set of one or more defined objects also includes just one interrogative, which is the
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same first, interrogative.

11. The method of claim 10 wherein
each of the inherited defined objects of each of the inherited defined object names is of
less granular definition than of any of the defined objects of the first set of one or more defined

objects.

12. The method of claim 1 wherein

each first set of characteristics is further comprised of a defined object synehym.

13. An apparatus comprising
a computer memory; and
a précessor programmed to implement a plurality of data réquirements;
wherein the plurality of data requirements is comprised of:
storing a first set of characteristics for each of a first set of one or more defined
objects in the computer memory; |
storing a second set of characteristics for each of one or more data item
classes in the computer memory;
storing a third set of characteristics for each of one or more data items in the
computer memory;
linking the first set of one or more deﬁn;ad objects to one of the one or more
data item classes;
assigning a first data item of the one or more data items to a first data item
class of the one or more data item classes; and
wherein each first set of characteristics is comprised of a defined object name

and a definition, and each second set of characteristics is comprised of a list of links that
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uniquely identify that data item class and each third set of characteristics is compris_ed of a

data item name and a description.

14. The apparatus of claim 13 wherein

each first set of characteristics is further comprised of an interrogative.

15. The apparatus of claim 13 wherein

each first set of characteristics is further comprised of a reference string name.

16. The apparatus of claim 13 wherein
each first set of characteristics is further comprised of an inherited defined object

name.

17. The apparatus of claim 13 wherein

each first set of characteristics is further comprised of a defined object synonym.
18. The method of claim 1 wherein
each third set of characteristics is further comprised of a link associating one or more

data items to one or more data item classes.

19. The method of claim 18 wherein

each third set of characteristics is further comprised of a data item type.

20. The method of claim 19 wherein

each third set of characteristics is further comprised of a data item method.
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21. The method of claim 1 wherein
each second set of characteristics is comprised of a data item class name and a data

item class description.

22. The method of claim 1 further comprising

transforming the first data item to form a second data item,

assigning the second data item to a second data item class of the one or more data
item classes,

wherein the second data item class is different from the first data item class;

wherein the second data item is comprised of a data item class transformation method

name.

23. The method of claim 22 wherein

the first data item class has a first list of links that uniquely identify the first data item
class;

the second data item class has a second list of links that uniquely identify the. second
data item class; and

the first list of links and the second list of Iinks are substantially the same,

wherein the first list of links includes a first defined object link;

wherein the second list of links includes a second defined object link;

and wherein the first and second defined object links are different.

24. The method of claim 23 wherein

the first defined object link is stored in computer memory in a first reference string.

25. The method of claim 24 wherein
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the second defined object link is a link to a less granular defined object than the first

defined object link and the second data item is an aggregate of the first data item.

26. The method of claim 24 wherein
the second defined object link is a link to a more granular defined object and the
second data item is an allocation of the first data item; and

wherein the second data item is comprised of an allocation factor.

27. A method of claim 23 wherein

the second data item is a consolidation based upon the first data item.

28. A method of claim 23 wherein
the second data item is an augmentation based upon the first data item; and

wherein the second data item is comprised of an augmentation factor.

29. The method of claim 1 further comprising
assigning a first set of data items to the first data item class;
deriving a second data item from the first set of data items:;
assigning the second data item to the first data item class; and
wherein the second data item includes a description of a methu;)d of derivation. used to

derive the second data item from the first set of data items.

35



PCT/US2007/009327

WO 2007/127096

1/16

8omneq

SNI|oDIB|U|

/

A

8oIn8(]

|/ Aodsig

s
ac

/

8

/

A 4

108580044

1'0




PCT/US2007/009327

WO 2007/127096

2/16

usym 198[qO paulsq 1EBA lepusie)
aloy\ 108[q0 pauleq | epog djiZ e1sod
JEYM 108lqQ pauyeq Jonpold
aAljebosus)u| adA] 198lq0 sweN }o8[qo
, , Juswalinbyy
7 V4 /
90¢ \ voz
. ¢0¢
002 ¢ bi4
wsjj ejeq | wniwald Aleaj
j08[qO pauysq | Jesp Jepusje)
}8qO peuysq | 8pod diz [eisod
b0l wisy| ejeq 89114 19npold
J08Iq0 paule( Jonpoid
L adA} 108lq0 sweN J98lqo
\ Juswalinbay
\

00l

Z b4 201




PCT/US2007/009327

WO 2007/127096

3/16

.-Om: .ho :Q<= +

lesisAlun | Jequinp Jesp usyp, |3°91d0 peulea | ey sepusien
S3)elS pajun 9p0oD diZ 818yM  (109[qO pauyeq [9PoD dIZ [e}sod

asudisjug sjesodion S jeyp  |108lqo pauleg Jonpoid

wajy| 193[qQ Jo sweN 109l
oo eleq | B1eA JouNUsp| | sapebousyyy|  S9ALIRMGO Em:ﬂmw_:mmwm

\\ Y A \ \
oLe \. 80¢ 90€ 70¢ 20€
008 y b1




PCT/US2007/009327

WO 2007/127096

4/16

oov

G ‘b4

ajleq yuopy | Itepusien | USYM A
e
lepusie) [easid [e3sld pue Jin B 00:0 Bujuu|Bag me.ww%%:wm WMomcwwcﬂ e
‘ |eosid
UaypA- “jangoadsal uoneIND U1 SY89M G pUE SHeaM §
hmtm_._c hmﬁcm_mo SYaaM {r ale syjuow ¢ sy sueny _wuw_n_ |l uiyIm :EOE
|eosi4 jeasi4 paulEjuos Sle SYuoL [EISY € 2Jaym owy Jo pousd v [eosi4
lesp| Jepusied | USUM ‘syoam Jepusies ¢} | JSUEND
-1easiq 1easiq 30 Bugsisuos uonenp seak y| jo auy jo pouad ¢ [eosid
1E3A depusieq UBYM ‘syjuow Z}. Ajjeutiot s YoIum ‘uns eyy Jo uognjors] JEAA
lepugjed [easld ejojdiuod e exew o} ydee ai Joj swp jo pouedy|  [BISI
sjed | UYWOW| Jepusjed | USUM o~ e sjeQ
[eosid |iepusjes | uepobain - OLN 00:00:4¢ Bupus pue
’ O1n 10:00:0 Bujuuibaq swpy jo poyed Jnoy $Z v | JEPUS[ED
UaypA
1BgA | lepusie) 1eak e Jo 2}/1 Inoge s jety Yo
lepusje) ueuobain uojjeinp ) sAep og Ajeiewxoidde awy jo pousdV | tepusie)
Jeap | opeoaq| Jepusien | usym ‘ JeaA
‘ "SUJuOW Z} AjjeuLiou sj YojyMm ‘uns 8y Jo Lognjonss
|e3sld  [1epusied uepobaig ajejdwod e axeww o} yues ey} Joj sl Jo pousd y | SEPUSIED
USYM *apessp ses )
iz epuore) e e b et Eo
Jepusje) | ueyobaio finjueo oy Aq payeubisep atwp Jo pouad teak g} | JEPUCIED
fmuso
Jepusjen USYM atues ayj jo Q0 sead ul Buipua pue Ainjuao ay) b:wcmo
:m_._omm._mu jo 10 teak up BuuuiBaq pue 04, 10, QY. + Jaqunu 1epusle
Kimuas ay) £q pajeubisap awy jo pouad 1eak ool v pusied
wAuouAg mcﬁmz 5 109[q0 sweN
108] W3lq0 | sweNbuus  pauysq jo
vw:wwm pauyeq aouasayey [ennebousju) uoniuged «omEO pauyeq %N—MO
, pajayuj \ , / u\ ed
/ y:\ goy 90V POy 20




PCT/US2007/009327

WO 2007/127096

5/16

daad JXSju0 Ejeq Yvv o0 Eled gad8 JXejuoQ eed
33 199[qO pauyeQ aa:  :jefgo pauyeq ag 1109[q0 pauleq
g :Buujs sousisiey 4  :Buwg souaisjey 9 :Buys scusieey
Ay :anjebons)u) MOH :anebousju) aJaymM :anebossu]
3 - // \
¢lLS 0LS /
\ 805
oy 19
Iylg Py LS
V. WY eleg
. AR®,
orlg \
avLg Py (G
\ 4
\'A'A JXeU0) eleg ga4d JXBJU0) ejeqg YWY XS0 Eleq
44 08q0 pauyeg 20 198(q0 pauyeq b4 08{qO pauyeq
g :Buug soualgey 3  :Buug soualsjey vV  Bumg sousisiey
Usympi :anjeboliojuj UM :anebossiuy OUM :aA)eboLIB)u]
/ Vi \
/ / \
90G 4 vog 9 ‘B 20G

00¢




PCT/US2007/009327

WO 2007/127096

6/16

[esianun X8U09) eleq [esianun JXOI0) Ble(
fouauny 108[qO pauleq °jed 1309[q0 pauyeq
‘fouauing  :Bums soualaey Jepusje) [easly  :Bums sousiejey
1eYM :annebouisyu) uaym -anijebolieyu|
// . A
809
909
PoL9 omﬁo o019
\

(paAuaq) Junowy ss|es 1aN

(eseg) junowly ssjes Jo }s0D

(sseg) E:o{f soleg

< agl
0L9 ogLe .
aot9 \
o019
[ESIaAILUN JXS)U0D Bjeg asudiojug “Xeju09 ejeq
Yoo 103Iq0 pauysq jun ssauisng 1109{q0 pauleq
Jepusjen jeasiy  :Buwg sousisjey sjeJodiog  :Buwys sousieley
UsymM :anyebousau] OUM \ :aAebolIsju)
Vi
\\ . /
¥09 S )" o] 4 ¢09

009




PCT/US2007/009327

WO 2007/127096

7/16

oor'eLL$ 009'2e$ | 000°9VL$ | Sfelied Sn | S002/¢i/2)L | S00C Wos jediwsyd
000'c6$ 000'LL$ | 000°'90L$ |stellod SN | S002/ZLiZL | S00Z W0S [edtwsy
00LZL1L$ 00€'22$ |000'sEl$ [sielod Sn | S002/ZL/ZL | S00Z WoS |[ediwsyy
006'€6$ 005'8L$ | 000°ZLLS |Skellod SN | S002/2L/Z) | S002 W0S [edwsyd
000'LLLS 000'cl$ |000'vZL$ [Srelod SN | S002/ZL/ZL | S00Z Ulos [ediwiayy
(pantaq) (eseg) | (eseg) YoM

Junowry junowy | junowy | Aousung | ejeq(essid | sepusien mn
S9jes JoN so|es se[es JeUM Usym [eosiq mmm.”_ﬁ_gm;q%
\ §0 1509 , , . UBYM \

/ \ \ N \ \
v/ ¢lL .
/80

004




PCT/US2007/009327

WO 2007/127096

8/16

[esiaAun JX8)uog ejeq
ajeq 108(q0 pauleq
Jepusjeq jeosi4  :Bug soualsjey
A Usym :aAjebosusu
tols
| 0808~
[esJaAlun “X8juo) ejed
HooM 08{qO pauyeq
\ Jepusje) [eosl4  :Bupg soualajey
. [ usym :aAebous)y
vie mow\ .
0908—;
jesiaAlun :Xajuo9 ejeq
YJuol 1303[q0 pauleq
Jepusjeq jeosi{  :Buulg soualejey
usym :aAijefoliau]
poulen|
uonedo|lv | o0g Ovom./:
‘Bumg [eslanuf) Xa0) eeq
sJusRjay 1ayenp 108lq0 paulaq
lepusjeq jeosly  :Buuys aguslsjey
\\ Usym :anebousiy
pog 0208
[esiaaun JX8JU0) Bjeq
é Jea\ 2108lqO pauyaq
\ lepusien jeosi4  :Buujg eousisey
usym :aAebousu|.
¢08

)

¢l8

POUIBN
uonebalbby
bug
aoualejey

/
008

5"

b14




PCT/US2007/009327

9/16

[esiaaiun IX8)U09 Eleq asudigjuy X8)U09) Bleq

fousing 1108lqo pauyaq Un02oY 1198lqO pauyeqg

fousiung  :Buuig sousisjey SJUN0JoY Jo Meyd  :Buujg sousisiey

1eUM :anjebollsiuj 1eyM :anjebolia)ug

/ .
/ /
OoL6 806
Cl6
PZL6 AN
(je1oL Apjespn) Junowy | ~ (eseq) junowy
\ arle -\
—  vl6 1 2l
Y16 aclé m
Y . ¥ OgLé
[esianuf XS0 eleQq EEER IXSJU0Y) Bleq .
NEENT 1109lqO pauleq ajeqg 1J09[qo pauleq asudiejug XSu0) Bleq
Jepusien «fepused U ssouisng 1108[qO pauleq
eosi{  :Bulg sousialey " |easly  .Buws eduaseey gjelodion  :Buuis eousisey
Usym :aAjeboLB)| uaym , :aAlebo.IB)U) oYM \ -anebossiy)
ya

7 OY06— 7 \

WO 2007/127096

/ / / . /
8@ ooo Soov.m_n_ So




PCT/US2007/009327

WO 2007/127096

10/16

000'c29% sexxexsxxens  [948]0Q SN soleg | sxxxxxxxxx | G00C YOG jesjwiayd
PR —- 000'ovL$ [slelied SN Soles | G00zZ/9L/Z1 | G00<¢ ul0g - [ediwsyd
FRTp— 000'00L$ [S{Ellod SN S9[eS | §00¢/GL/2L | G002 YOS [EDIWBYD
R R—— 000'ceL$ (sdejiod sn Ss|eS | 500Z/LiZh | S00Z WS [edW_AYD
FRERREEELERR 000ZLL$ [sdellod sn Soleg | Gooc/eL/cL | G00C Wos jedfwsyd
P p— 000'¥2L$ (SEliod SN S9leg | G00¢/¢L/2L | S00¢ Wos jediwsyd
(1oL ) SJUNCooY aleq YoM wn
fiya9 auailng JOo Heyn lepusje) lepusje)

Mo | ooy | wewd| dem | s | s S
/ / / / \ UsUM \ -usum \
77 A / , ~
10l Z101 oL0l 8001 9001 001 ¢00l
-/ LL bl
000 1l DI




PCT/US2007/009327

WO 2007/127096

11/16

[ESIOAIUN IXaju0) eled asudiaug X)U0D eleq

fauaun) :109fqo pauleq | Junoooy 103[qo pauleq

fousuny - :Buuig sousisjey isjuncooy Jjopeyn  :Buu)g sousissy

JeumM , :aneboua| euUM :aNjebousiu)

/.
/ /
OLLL 0Ll
0
pTLLL oLl
(peyeoljy Ajleq) unowy |, —~ (eseq) Junowy
/ avl /
itk A . cLlt
@)
oyLLl 0L ozl 11
[esianun JXeju0) ejeq ﬁ_mm_mz:: X8ju0) eleqg
ajed 1108[q0 pauyaq ¥ooM 1109[qo pauyaq asudisjuy JXaju0) Bleq
lepusje) "1\ |1epusjen Jun ssauisng 1100lqo pauyeqg
leosty  :Buig sdusisjey [eosi4  :Buug eouasejey gjesodion  :Buw)g acusisley
usym :aAiebola| Usyp p :aAljebolsu| OUM aAjeboLsy|
/ ,/
A \
9Ll ooLi ot ¢k O Z0LL




PCT/US2007/009327

WO 2007/127096

12/16

00¢l

009'VCL3 |  sxwersxsxxs [SIENOQ SN, seleg| S002/9L/21 | G002 UI0G [ediwayd
009'V2LS |  sxssxxxxnsx [SIEJIOCQ SN soleg| S002/SL/CL| gooz WoS |esiway)
000'VZLS | suxsvsrnens [SIENOA SN s9leg | G002/vL/Zh | G002 Wos [ediweyd
000'F2LS |  sesssrrsnsn [SIENOQ SN S8BS | ¢poz/cL/zl | G00C YOS jesiwayn
009'v2L$ sexeeexexzx  [SIEJIOQ SN seles | S00¢/cl/cl| G00Z W0S [ediwayd
REXFERELRER 000'¢29% |sieflod SN SOIBS | yxuxwrrsnnxx | S00C WIOG [ediwsy)
SJUN029Y HOOM
(pejeolly |(1B10L AMBBM | (51505 |  jopey | ejeq eosiy | Jepusje) in
Aireq) 8 oseq) UM UM ‘UsYM |eosid ssauisng
JunowYy Junowy v :0UM
/ / \ \ \ \ /
/ / / \ \ /
4t 9ozl voel clel
Z1Z1 olLclL 80cL
;€L bl




PCT/US2007/009327

WO 2007/127096

13/16

EENT IXo0Y) ejeq: asudigug IXeM0) Bleq

Kouaung 102Iq0 pauyeq JUnoooYy 108[q0 pauyeq

fouauny  :Buuig sousieley Sjunodoy Jo yeyp  :Buug sousiejey

1eUM :anjebolia ; 1eUYM -aniebonsyuy

pd
~ mom _
oLel
: o)
pziel clel
(pejuswbny
_, lsuueyo sg|eg) Junowy |, (eseg) Junowy
plel - aiel” -~ clel
A -
oy LEl | aclel | Sat
asudiauy JXajuo07 ejeq [esIanuf JIX8)U09) eled
|auueyn :108[qO pauyeq | aleq :108[qO pauyeq asudiouz JIX8juo0)) ejeq
jouueyd Jepusje) : Jun ssauisng 1108[qO pauysq
|soles  :Buuig soualsjey leosi4  :Buwig soualeley gleiodiony  :6uujs ssusleley
MOH :anebolslu| usym , :aneboliayuy OUM \ :aAneboliau|
/
/ / M,
Q0¢L / ¢0tl

00¢1 VOEL ) B4




PCT/US2007/009327

WO 2007/127096

14/16

000'VES | wrrrrex siejlog sn Soles |gooe/glel | 5002 WS layolig [edwsyd
000'068 | serrsrs siefloq Sn sajeg [S00Z/ZL/ZL | S00T W0S 19211Q [esiwayo
sexxsse |000'P2LS|  SPENOA SN soles |5002/2h/2h | S00ZWOS | sersxenes [e1syD
(pajuswbny SJUNO29Y A9 M
lpuueyd| (esed) | fouaunny | Jomeyo |€QIEOSI|  sepusied _mcMwm_Mw mmmc_mﬂ_:
sojes)| wnowy | geyw | dRUM | USUM|  asid L8 o
nowly 3 RN \ \ UM ] N
/ / \ \ \ \ N AN
oyl viyL Clvl Ol 80wl 90vL oy L cov L
10)4}

Gl ‘B4




PCT/US2007/009327

WO 2007/127096

15/16

fesiaAIun JXajuo) ereqg ~asidisjuz IXa)u0) ejeq

fouasng 109[qO pauyaq JUN029Y :192lqO paulyeq

fouauny  :Buwg soualsley Sjunoooy Jo Yeyn  :Buug sousieley

JBUM :anebousa)u) / 1eyM\ :aAebollayu|

\ 8051
oLl J¢LSl
mmFmﬁ
PELGL
(pejepliosuog /
[jsuuey) sajes) Junowy |, (eseg) junowy OELGL
\ T
rIS T
oZIgL ¢lSl
$ - az1sl
Vo y
asudisug Xaju07 ejeq |esionun IXau0) ejeq
jouuey) 109[qO paulyeq aleq 100lqo pauleq asudisjuz JXaju0n eleq
[auuBeyD Jepusje) Jun ssauisng 109[q0 pauleq
soleg  :Buus aoualgjey [east4  :Buus sousseley gjesodion  :Bug aousiaey
MOH :annebosBy| USUYM y -anjebousyu} oYM . :anjebouay|
/ / N\
9051 /7 P05 1L 2051

00GL

9} ‘b




PCT/US2007/009327

WO 2007/127096

16/16

000'42h$ | xerennx [sigllog SN | SOIBS |G00Z/ZL/T) | SO0Z UIQG | *exswmnsxx [eol3yD
senennn [ 000'P€$ | siejiog S0 sojeg |S00C/CL/CL | SO0Z H0S Jayolg [eolwayo
weereer | 000064 | S2EI0G SN | sepes [s00z/ziiz | soozwos | 1094 [ESIWaYD)
(pajepiiosuo) | sunaooy %M | suue

[BUURYD| (eseq)| fououny | ioHeyo [SIBAIEISI|  epused | mm_w_w mmmc_mwm
soleS)| wnowy | qeyy | eum | I oS g UM

junowy “usyM / :

/ N AN N\ \ N
/ Y N N\ \ AN N
7191 ¢l9l 0L9L 8091 9091 091 ¢091

/

0091

/| b4




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings

