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CATEGORIZING COLUMNS IN A DATA TABLE

BACKGROUND

[0001] Databases are computerized data storage and retrieval systems
that are organized in any of a number of different manners. A typical manner in
which databases are organized is through the storage of data in multiple tables
composed of columns and rows. The columns typically identify a category or
topic and the rows typically include data pertaining to a particular entity or
feature. As an example, the category of a column may be “clients” and each of
the rows may identify a particular client. The tables in databases often contain

large numbers of uncategorized columns.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0002] Features of the present disclosure are illustrated by way of
example and not limited in the following figure(s), in which like numerals indicate

like elements, in which:

[0003] FIG. 1 shows a simplified block diagram of a computing device to
categorize columns using named entity extraction, according to an example of

the present disclosure;

[0004] FIG. 2 shows a data flow diagram of a data categorization

manager, according to an example of the present disclosure;

[0005] FIG. 3 shows a flow chart of a method for categorizing columns in

a data table, according to an example of the present disclosure;

[0006] FIG. 4 shows a flow chart of a method for expanding a grammar
file based on a data type of a column, according to an example of the present

disclosure; and

[0007] FIG. 5 shows a flow chart of a method for categorizing columns in

a data table, according to another example of the present disclosure.
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DETAILED DESCRIPTION

[0008] For simplicity and illustrative purposes, the present disclosure is
described by referring mainly to an example thereof. In the following
description, numerous specific details are set forth in order to provide a
thorough understanding of the present disclosure. It will be readily apparent
however, that the present disclosure may be practiced without limitation to these
specific details. In other instances, some methods and structures have not
been described in detail so as not to unnecessarily obscure the present
disclosure. As used herein, the terms “a@” and “an” are intended to denote at
least one of a particular element, the term “includes” means includes but not
limited to, the term “including” means including but not limited to, and the term

“‘based on” means based at least in part on.

[0009] Disclosed herein are examples of a method for categorizing
columns using named entity extraction. The disclosed method, for instance,
may be implemented to preprocess data for ease of search and access by
various software applications that utilize the data. Also disclosed herein are a
computing device for implementing the methods and a non-transitory computer
readable medium on which is stored machine readable instructions that

implement the methods.

[0010] According to an example, the disclosed methods may categorize
columns in a data table according to a data type based upon an analysis of data
elements (i.e., entities) contained in each column with a grammar file (i.e.,
dictionary) of data elements (or entities). According to an example, data may be
generalized to any data that contains elements (equivalent to rows) and fields
(equivalent to columns) and may be transformed to have the form of a data
table. In this example, for instance, data received in a format other than in a
table format, such as an XML file, may be transformed into the form of a data
table. The grammar file, for instance, may be a file that classifies data elements

to a predefined category.

[0011] The data type of a column may be categorized as one of a general

data type and a specific data type. The data type of the data elements in each
3
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column may be either a general data type (i.e., non-named entity type) or a
specific data type (i.e., named entity type). The general data type includes
standard data types such as numerals, strings, or temporal values. The specific
data type includes named entities that are derived using a grammar file and a
named entity extraction engine, such as persons, companies, locations,

currencies, and the like.

[0012] In addition, in the methods disclosed herein, the grammar file may
be expanded by at least one of adding a data element to the grammar file in
response to a column being categorized as a specific data type and inserting a
new data type to the grammar file in response to a column being categorized as
a general data type. Specifically, in response to a column being categorized as
a specific or named entity data type, unrecognized data elements in the column
may be extracted and added to a grammar file for the specific data type. An
unrecognized data element may include data elements that were not previously
defined or included in the grammar file. In response to the column being
categorized as a general data type and containing data elements that can be
named entities, a similarity between the data elements in the column may be
identified to create a new specific data type for the data elements and the data
elements may be inserted into a grammar file for the newly created specific data
type. According to an example, a similarity of the data elements in the column
may be measured against data elements of different category columns to
determine to identify a newly created specific data type and to determine
whether to present the newly created specific data type to a user to insert into

the grammar file.

[0013] Through implementation of the examples disclosed herein,
unknown data from a data table may be categorized for applications that deal
with structured data. The disclosed examples may include a data categorization
method and a named entity extraction method to derive information from
structured and/or unstructured data. The data categorization method may
identify a data type for each column in a structured data table. The named

entity extraction method may further identify specific data types in the column.

4
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That is, in addition to general data types (e.g. numeric, temporal, string, etc.),
the disclosed methods may also identify specific data types (e.g., companies,
geographies, etc.). The disclosed examples may also automatically expand
grammar files that are used in the named entity extraction method by adjusting
the grammar files to a specific domain. In addition, the disclosed methods may

identify and create new data types to further expand the grammar files.

[0014] Generally speaking, the methods and computing devices
disclosed herein may provide rich and accurate metadata that may be used for
data manipulations and conversions, filtering of data elements, searching of
data elements for relevant information, and displaying of rich information to a
user. For example, the disclosed examples may provide feedback from a
categorization module to a named entity extraction engine. This feedback may
enable an automatic customization of a named entities extraction engine to a
specific user domain and to specific user data. Typically, named entity
recognition is based on general rules and on grammar files that are compliant
with every data set. However, additional work is usually required to customize
the grammar files to a specific domain. While other approaches are either
manual or use complicated and costly techniques, the disclosed examples may
customize the grammar files in a fast, simple, and accurate manner. Further,
the disclosed examples may automatically create new data types based on the
data elements in a data table to augment the predefined set of data types in the

grammar files.

[0015] With reference to FIG. 1, there is shown a block diagram of a
computing device 100 that is to categorize columns in a data table according to
an example of the present disclosure. It should be understood that the
computing device 100 may include additional components and that one or more
of the components described herein may be removed and/or modified without

departing from a scope of the computing device 100.

[0016] The computing device 100 is depicted as including a processor

102, a data store 104, an input/output (I/O) interface 106, and a data

categorization manager 110. For example, the computing device 100 may be a
5
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desktop computer, a laptop computer, a smartphone, a computing tablet, or any
type of computing device. Also, the components of the computing device 100
are shown on a single computer as an example and in other examples the
components may exist on multiple computers. The computing device 100 may
store or manage high-dimensional data in a separate computing device, for
instance, through a network device 108, which may include, for instance, a
router, a switch, a hub, and the like. The data store 104 may include physical
memory such as a hard drive, an optical drive, a flash drive, an array of drives,
or any combinations thereof, and may include volatile and/or non-volatile data

storage.

[0017] The data categorization manager 110 is depicted as including a
categorization module 112 and an entity extraction engine 114. The processor
102, which may be a microprocessor, a micro-controller, an application specific
integrated circuit (ASIC), or the like, is to perform various processing functions
in the computing device 100. The processing functions may include the
functions of the categorization module 112 and the entity extraction engine 114

of the data categorization manager 110.

[0018] The categorization module 112, for example, identifies and
categorizes a data type for each column in a data table based on a type of the
data elements in each column. The categorization module 112 may identify and
classify the data type as a general data type or a specific data type. According
to an example, the categorization module 112 may add unrecognized data
elements in a column to a grammar file according to a specific data type
responsive to the column being identified as the specific data type. In response
to the column being identified as the general data type, the categorization
module 112 may identify a similarity between the data elements in a column,
create a new specific data type for the data elements based on the similarity,
receive a user validation of the new specific data type, and insert the data
elements to a grammar file for the new specific data type as discussed further
below. The entity extraction engine 114, for example, extracts named entities

and unrecognized data elements from a column.
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[0019] In an example, the data categorization manager 110 includes
machine readable instructions stored on a non-transitory computer readable
medium 113 and executed by the processor 102. Examples of the non-
transitory computer readable medium 113 may include dynamic random access
memory (DRAM), electrically erasable programmable read-only memory
(EEPROM), magnetoresistive random access memory (MRAM), memristor,
flash memory, hard drive, and the like. The computer readable medium 113 may
be included in the data store 104 or may be a separate storage device. In
another example, the data categorization manager 110 includes a hardware
device, such as a circuit or multiple circuits arranged on a board. In this
example, the categorization module 112 and the entity extraction engine 114
are circuit components or individual circuits, such as an embedded system, an

ASIC, or a field-programmable gate array (FPGA).

[0020] The processor 102 may be coupled to the data store 104 and the
I/O interface 106 by a bus 105, where the bus 105 may be a communication
system that transfers data between various components of the computing
device 100. In examples, the bus 105 may be a Peripheral Component
Interconnect (PCI), Industry Standard Architecture (ISA), PCI-Express,
HyperTransport®, NuBus, a proprietary bus, and the like.

[0021] The 1/O interface 106 includes a hardware and/or a software
interface. The /O interface 106 may be a network interface connected to a
network through the network device 108, over which the data categorization
manager 110 may receive and communicate information. For example, the I/O
interface 106 may be a wireless local area network (WLAN) or a network
interface controller (NIC). The WLAN may link the computing device 100 to the
network device 108 through a radio signal. Similarly, the NIC may link the
computing device 100 to the network device 108 through a physical connection,
such as a cable. The computing device 100 may also link to the network device
108 through a wireless wide area network (WWAN), which uses a mobile data
signal to communicate with mobile phone towers. The processor 102 may store

information received through the 1/O interface 106 in the data store 104 and

7
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may use the information in implementing the categorization module 112 and the

entity extraction engine 114.

[0022] The 1/O interface 106 may be a device interface to connect the
computing device 100 to one or more I/O devices 120. The I/O devices 120
may include, for example, a display, a keyboard, a mouse, and a pointing
device, wherein the pointing device may include a touchpad or a touchscreen.
The 1/O devices 120 may be built-in components of the computing device 100,
or located externally to the computing device 100. The display may be a display
screen of a computer monitor, a smartphone, a computing tablet, a television, or

a projector.

[0023] With reference to FIG. 2, there is shown a data flow diagram 200
for the data categorization manager 110, according to an example of the
present disclosure. The data categorization manager 110 may be implemented,
for example, by the processor 102 of computing device 100 as depicted in FIG.
1.

[0024] In FIG. 2, the categorization module 112 may receive a data table
210 that includes a plurality of columns of data elements. The categorization
module 112 may categorize each of the columns according to a data type 220
of the data elements contained in each of the columns. The data type of the
data elements may either be a general data type or a specific data type. A
general data type may be assigned to a column if the data elements in the
column belong to a general category such as a numeric value, a string, and/or a
temporal value. In particular, general data types may, for example, include a
character, varchar, binary, boolean, varbinary, integer, smallint, integer, bigint,
decimal, numeric, float, double precision, date, time, timestamp, interval, array,
multiset, extensible modeling language (XML), etc. A specific data type may be
assigned to a column if, for instance, a majority of the data elements in the
column are recognized as named entities using a grammar file. Specific data
types may include named entities such as persons, companies, locations,

currencies, and the like. According to an example, the data flow diagram 200 of
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the data categorization manager 110 may be independent for each column of

the table and may be parallelized among multiple columns.

[0025] The categorization module 112 may request input from a user
regarding which data types are of interest to the user and should be identified
from the data table 210. For instance, a user may select the identification of
general data types such as a character string and date, and specific data types
such as companies and geographies for identification and categorization.
Therefore, the categorization module 112 may execute a set of data analyzers
222 for the selected data types on each of the plurality of columns in the data
table 210. That is, the categorization module 112 may execute data analyzers
222, which may include any of a character string data analyzer, a date data
analyzer, a company data analyzer, a geographical data analyzer, etc, on each
column in the data table 210. Alternatively, the categorization module 112 may
execute a named entity analyzer that contains a grammar file for both the
company data and the geographical data to identify the selected specific data

types.

[0026] Each of the data analyzers 222 may output a relevance score to
the categorization module 112. The relevance scores may each be a function
of a frequency of data elements in the column that correspond to the data type
of the respective data analyzer 222. For instance, the named entity analyzer
222 may output a relevance score indicating that 70% of the data elements in a
first column are recognized as company names and a relevance score
indicating that 0% of the data elements in the first column are recognized as
geographical locations. According to an example, all of the relevance scores
received from each data analyzer may 222 be ranked based on a predefined
priority. For instance, the predefined priority may assign a higher priority to a
data type having higher relevance score. Additionally, in the predefined priority,
a higher priority may be assigned to specific data types over general data types.
However, the predefined priority is not limited to these examples. According to
another example, any semantic prioritization may be set, such as countries over

general geographies, integers over floats, or etc.

9
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[0027] To identify specific data types such as companies and
geographies, the named entity analyzer 222 may call the entity extraction
engine 114 to extract the data elements contained within a column of the data
table 210. Particularly, the named entity analyzer 222 of the categorization
module 112 may use a grammar file to recognize data elements in the column
and map the recognized data elements to predefined specific data types based
on the grammar file. Thus, by analyzing the data elements extracted by the
entity extraction engine 114, the named entity analyzer 222 may determine that
an analyzed column contains a high frequency of a particular specific data type
according to the grammar file. As discussed above, the categorization module

112 may then categorize the column based on a predefined priority.

[0028] According to an example, the data categorization manager 110
may expand the grammar file 230 by either adding a data element to the
grammar file in response to the column being categorized as a specific data
type or inserting a new data type to the grammar file in response to the column
being categorized as a general data type. For example, in response to the
categorization module 112 categorizing a column as being a specific data type,
the entity extraction engine 114 may extract the unrecognized data elements in
the column. An unrecognized data element may include data elements that
were not previously defined or included in the grammar file. The categorization
module 112, for instance, may then add the unrecognized data elements to the
grammar file 230 for the specific data type. In this example, the categorization
module 112 may categorize a column as containing geographical data
elements. However, not all of the data elements in the column may have been
recognized as geographical data elements based upon the analysis with the
grammar file 230. For instance, the data elements of Maryland and Virginia
may be recognized as geographical data elements in the column, but the data
element of Missouri may not be recognized as a geographical data element
based upon the analysis with the grammar file 230. Accordingly, the
categorization module 112 may add the unrecognized data element of Missouri

to the grammar file 230 under the specific data type of geographies.

10
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[0029] According to another example, in response to a column being
categorized as a general data type, the categorization module 112 may, for
instance, identify a similarity between the data elements in the column, create a
new specific data type for the data elements based on the identified similarity,
and insert the data elements to the grammar file 230 according to the new
specific data type. For example, consider that the data table 210 includes a
column of products. In this example, also consider that the grammar file 230
does not contain a grammar to identify product names. Since the product data
elements are not identified as specific data types, the column containing the
product data elements may not be categorized as having a general data type
according to the relevance score. The data categorization manager 110,
however, may identify that the column contains a set of similar data elements
such as “widgets”, “parts” and “tools” and propose a new specific data type of
“‘product” to a user. Once a user, for instance, validates the new specific data
type, the data categorization manager 110 may create a new specific data type
for “product” based on the similarity and insert the data elements from the
column to the grammar file 230 under the new specific data type of “product.”
Therefore, the data categorization manager 110 may expand the custom
grammar file 230 by either adding a data element to the grammar file in
response to the column being categorized as a specific data type or inserting a
new data type to the grammar file in response to the column being categorized

as a general data type.

[0030] FIGS. 3-5 respectively depict flow diagrams of methods 300-500
for categorizing columns in a data table according to examples of the present
disclosure. It should be apparent to those of ordinary skill in the art that the
methods 300-500 represent generalized illustrations and that other operations
may be added or existing operations may be removed, modified or rearranged

without departing from the scopes of the methods 300-500.

[0031] With reference to FIG. 3, there is shown a flow chart of a method

300 for categorizing columns in a data table, according to an example of the

11
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present disclosure. The method 300 is implemented, for example, by the

processor 102 of computing device 100 as depicted in FIG. 1.

[0032] In block 310, the categorization module 112, for instance, may
categorize each of the columns according to a data type based upon an
analysis of data elements (or entities) contained in each column with a grammar
file (or dictionary), wherein the data type is one of a general data type (or non-

named entity type) and a specific data type (or named entity type).

[0033] In block 320, the categorization module 112, for instance, may
expand the grammar file by at least one of adding a data element (or entity) to
the grammar file (or dictionary) in response to the column being categorized as
a specific data type (or named entity type) and inserting a new data type to the
grammar file in response to the column being categorized as a general data

type (or non-named entity type).

[0034] The method 300 will now be described in greater detail with
reference to the method 400 in FIG. 4. FIG. 4 shows a flow chart of a method
400 for expanding a grammar file based on a data type of a column, according
to another example of the present disclosure. The method 400 is implemented,
for example, by the processor 102 of computing device 100 as depicted in FIG.
1. In the following description of FIG. 4, the grammar file may equivalently be
termed a dictionary, the specific data type may equivalently be termed a named
entity type, and the general data type may equivalently be termed a non-named

entity type.

[0035] In FIG. 4, the categorization module 112, for instance, may receive
a data table 210 that includes a plurality of columns of data elements, as shown
in block 410. The data table 210 may contain a plurality of columns to be

categorized by the categorization module 112.

[0036] In block 420, the categorization module 112, for instance, may
categorize each column of the plurality of columns according to a data type of
the data elements contained in each column. The data type of the data

elements may either be a general data type or a specific data type. A column

12
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may be assigned to be a general data type if the data elements in the column
belong to a general category such as a numeric value, a string, and or a
temporal value. On the other hand, a column may be assigned to be a specific
data type if, for instance, a majority of the data elements in the column are
recognized as named entities that belong to a predefined specific category such

as such as persons, companies, locations, currencies, and the like.

[0037] In block 430, a determination may be made as to whether a
column has been categorized as containing data elements of a general data

type or of a specific data type, for instance, by the categorization module 112.

[0038] In response to the categorization module 112 categorizing a
column to be the specific data type, the entity extraction module 114, for
instance, may extract unrecognized data elements from the column as shown in
block 440. The categorization module 112 may then add the unrecognized data

elements to the grammar file for the specific data type as shown in block 450.

[0039] In response to the categorization module 112 categorizing a
column to be the general data type, the categorization module 112 may revisit
the column and identify a similarity between the data elements within the
column as shown in block 460. If a similarity exists between the data elements
contained in the column, the categorization module 112 may create a new or
customized specific data type for these data elements based on the similarity as
shown in block 470. The method 400 may present the newly created specific
data type for user validation prior to inserting the data elements into the
grammar file for the newly created specific data type, as shown in block 480.
According to an example, the categorization module 112, for instance, may add
an instance of a named entity extraction data analyzer to identify the newly
created specific data type or may create a new data analyzer for the newly

created specific data type.

[0040] With reference to FIG. 5, there is shown a flow chart of a method
500 for categorizing columns in a data table, according to an example of the
present disclosure. The method 500 is implemented, for example, by the

processor 102 of computing device 100 as depicted in FIG. 1. The method 500
13
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discusses the categorization of each column according to a data type as shown

in blocks 310 and 420 in greater detail, according to an example.

[0041] In block 510, the categorization module 112, for instance, may
receive a user selection of a set of data types from which to categorize the
plurality of columns. That is, the user may select which data types are of
interest to the user and should be identified and categorized from the data table.

In addition, the user may input the selections to the categorization module 112.

[0042] In block 520, the categorization module 112 may execute a set of
data analyzers on the data elements in each column. According to an example,
the set of data analyzers may correspond to the user selected data types. To
analyze data elements of a specific data type, the categorization module 112
may execute a named entity extraction data analyzer. The named entity
analyzer, for instance, may contain a grammar file for all of the user selected

specific data types.

[0043] In block 530, the categorization module 112 may receive a
relevance score from each data analyzer from the set of data analyzers.
According to an example, the relevance score may be a function of a frequency
of the data elements in the column having a data type that corresponds to a
particular data analyzer. In other words, a data analyzer may output a
relevance score indicating a percentage of the data elements in the column that
are recognized as being a data type that corresponds to a particular data

analyzer.

[0044] In block 540, the categorization module 112 may rank all of the
relevance scores from each data analyzer based on a predefined priority. For
instance, the predefined priority may assign a higher priority to a data type
having higher relevance score. Additionally, the predefined priority may assign

a higher priority to specific data types over general data types.

[0045] What has been described and illustrated herein are examples of
the disclosure along with some variations. The terms, descriptions and figures

used herein are set forth by way of illustration only and are not meant as

14
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limitations. Many variations are possible within the scope of the disclosure,
which is intended to be defined by the following claims -- and their equivalents --
in which all terms are meant in their broadest reasonable sense unless

otherwise indicated.
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CLAIMS

What is claimed is:

1. A method for categorizing columns in a data table, comprising:

categorizing, by a processor, each of the columns according to a data
type based upon an analysis of data elements contained in each column with a
grammar file, wherein the data type is one of a general data type and a specific
data type; and

expanding the grammar file by at least one of:

adding a data element to the grammar file in response to a column

being categorized as a specific data type; and

inserting a new data type to the grammar file in response to a
column being categorized as a general data type.

2. The method of claim 1, wherein adding the data element to the grammar

file further includes:

extracting unrecognized data elements in the column categorized as a

specific data type; and

adding the unrecognized data elements to a grammar file for the specific

data type.

3. The method of claim 1, wherein inserting the new data type to the

grammar file further includes:

identifying a similarity between the data elements in the column

categorized as a general data type;

16
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creating a new specific data type for the data elements based on the
identified similarity;

validating that the new specific data type describes the data elements in

the column; and

adding the data elements to the grammar file for the new specific data

type.

4. The method of claim 1, wherein categorizing each of the columns further

includes:

receiving a user selection of a set of data types from which to categorize

the columns; and

executing a set of data analyzers to evaluate the data elements in each
of the columns, wherein the set of data analyzers corresponds to the user

selected set of data types.

5. The method of claim 4, wherein executing the set of data analyzers on

the data elements in each of the columns further includes:

receiving a relevance score from each data analyzer in the set of data
analyzers, wherein the relevance score is a function of a frequency of data

elements in the column with a data type corresponding to the data analyzer; and

ranking all of the relevance scores from each data analyzer based on a
predefined priority, wherein the predefined priority assigns a higher priority to

data elements with a specific data type.

6. The method of claim 4, wherein the set of data analyzers includes a

named entity extraction data analyzer for analyzing data elements of the specific
17
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data type.

7. The method of claim 1, wherein the general data type includes rows

containing at least one of a numeral, a string, and a temporal value.

8. The method of claim 1, wherein the specific data type includes rows
containing at least one of a name of a person, a name of a company, a name of

a location, and a currency.

9. A computing device to categorize columns in a data table, comprising:
a processor;

a memory storing machine readable instructions that are to cause the

processor to:

identify each of the columns according to a data type based upon
an analysis of entities contained in each column with a dictionary, wherein the

data type is one of a non-named entity type and a named entity type; and

augment the dictionary by at least one of adding an entity to the
dictionary in response to a column being categorized as a named entity type
and inserting a new data type to the dictionary in response to a column being

categorized as a non-named entity type.

10. The computing device of claim 9, wherein to add the entity to the

dictionary, the machine readable instructions are to cause the processor to:

extract unrecognized entities in the column categorized as a named

entity type; and
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add the unrecognized data elements to the dictionary for the named

entity type.

11.  The computing device of claim 9, wherein to insert the new data type to

the dictionary, the machine readable instructions are to cause the processor to:

identify a similarity between the entities in the column categorized as a

non-named entity type;

create a new named entity type for the entities in the column categorized

as a non-named entity type based on the identified similarity;

validate that the new named entity type describes the entities in the

column categorized as a non-named entity type; and

add the entities to the dictionary for the new named entity type.

12.  The computing device of claim 9, wherein to identify each of the columns
according to a data type, the machine readable instructions are to cause the

processor to:

receive a user selection of a set of data types from which to identify the

data types for the entities in each of the columns, and

execute a set of data analyzers on the entities in each of the columns,
wherein the set of data analyzers corresponds to the user selected set of data

types;

receive a relevance score from each data analyzer, wherein the
relevance score is a function of a frequency of entities in the column with a data

type corresponding to the data analyzer; and

rank all of the relevance scores from each data analyzer based on a

predefined priority, wherein the predefined priority assigns a higher priority to
19
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named entity types.

13. A non-transitory computer readable medium to categorize columns in a
data table, including machine readable instructions executable by a processor

to:

identify a data type for each of the columns based upon an evaluation of
data elements contained in each column with a dictionary, wherein the data type

is at least one of a general data type and a specific data type;

in response to a column being identified as a specific data type, extract
unrecognized data elements in the column and add the unrecognized data

elements to the dictionary for the specific data type; and

in response to a column being identified as a general data type, identify a
similarity between the data elements in the column and create a new specific

data type for the data elements based on the similarity.

14.  The non-transitory computer readable medium of claim 13, wherein to
identify the data type for each of the columns, the machine readable instructions
are executable by the processor to:

receive a user selection of a set of data types from which to identify each

of the columns; and

execute a set of data analyzers on the data elements in each of the
columns, wherein the set of data analyzers corresponds to the user selected set

of data types.

15.  The non-transitory computer readable medium of claim 14, wherein to

execute the set of data analyzers on the data elements, the machine readable

20
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instructions are executable by the processor to:

receive a relevance score from each data analyzer from the set of data

analyzers; and

rank all of the relevance scores from each data analyzer based on a

predefined priority.
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