US011907669B2

a2 United States Patent

Downs et al.

US 11,907,669 B2
*Feb. 20, 2024

(10) Patent No.:
45) Date of Patent:

(54) CREATION OF COMPONENT TEMPLATES
BASED ON SEMANTICALLY SIMILAR

CONTENT
(71) Applicant: OPEN TEXT HOLDINGS, INC.,
Menlo Park, CA (US)
(72) Inventors: James Matthew Downs, [exington,
KY (US); Anthony Wiley, Rancho
Santa Fe, CA (US)
(73) Assignee: OPEN TEXT HOLDINGS, INC.,
Menlo Park, CA (US)
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by 0 days.
This patent is subject to a terminal dis-
claimer.
(21) Appl. No.: 18/163,339
(22) Filed: Feb. 2, 2023
(65) Prior Publication Data
US 2023/0177274 Al Jun. 8, 2023
Related U.S. Application Data
(63) Continuation of application No. 17/570,157, filed on
Jan. 6, 2022, now Pat. No. 11,610,066, which is a
(Continued)
(51) Imt. ClL
GO6F 3/12 (2006.01)
GO6F 40/30 (2020.01)
(Continued)
(52) US. CL
CPC ........... GO6F 40/30 (2020.01); GO6F 40/186

(2020.01); GOGF 40/289 (2020.01)

¥
\Gengrated and

user Notics |

i
H
| Display 1
LB

i User

t Instruction
! Data !
Vos2

o e
i Created |
3 And Stored §
| Component ;
! Templales |
§ 624

Two

E)
L
Template |
H
506 )

(58) Field of Classification Search
CPC ... GOG6F 40/30; GOG6F 40/186; GOGF 40/289
See application file for complete search history.
(56) References Cited

U.S. PATENT DOCUMENTS

6,917,952 B1* 7/2005 Dailey ................ GOG6F 40/216
707/E17.084
8,204,736 B2* 6/2012 Emam .....c..cc.... GOG6F 40/237
704/4

(Continued)

OTHER PUBLICATIONS

Notice of Allowance issued in U.S. Appl. No. 17/354,132 dated
Aug. 15, 2023, 10 pages.
(Continued)

Primary Examiner — Hassan Mrabi
(74) Attorney, Agent, or Firm — Sprinkle IP Law Group

(57) ABSTRACT

Systems, methods and products for accessing a set of
electronic document templates, identifying instances of
common document content such as content items which are
semantically similar, and generating component templates
containing the common content. Semantically similar con-
tent may be identified by analyzing content for factors such
as expressed sentiment, included keyphrases, recognizable
entities, expressed topics, assigning values to content based
on these factors, and determining similarity based on com-
parisons of the assigned values. Component templates may
also be generated based on types of content that include
identical text or images, content that has a predefined level
of similarity rather than being identical, content that has
common rules, scripting logic or variables, metadata, etc.
The component templates may be generated automatically,
or in response to user instructions.

20 Claims, 17 Drawing Sheets

N T (
| ldentifed i ligeniified and
i Duplicatett | i Sored Semantie] | Stored Sematic|
[ Coment 1 |FactrWeights | IFacior Values |
| 548 F 526 - 528 :
| P L L

S

H
Template | ! Ternplate

i

i

Template :
i 82 000 M !
i

i

1

P

I

il

il
i Four i Five
; :

sl

i)

31

514 515

Set Of Blectronic
Document Temnplates
502



US 11,907,669 B2
Page 2

Related U.S. Application Data

continuation of application No. 16/791,632, filed on
Feb. 14, 2020, now Pat. No. 11,222,183.

(51) Imt.CL
GO6F 40/186 (2020.01)
GO6F 40/289 (2020.01)
(56) References Cited

U.S. PATENT DOCUMENTS

8,782,805 B2* 7/2014 Zhang ................. GO6F 16/313
726/30
11,610,066 B2 3/2023 Downs et al.
2001/0013045 Al 8/2001 Loschky et al.

2006/0101069 Al*  5/2006 Bell ... GO6F 40/30
2009/0070101 Al1*  3/2009 Masuyama ........... GO6F 16/334
704/9

2011/0055332 A1*  3/2011 Stein ......ccoceeee. GO06Q 10/107
382/218

2018/0300296 Al* 10/2018 Ziraknejad ............. GO6F 16/93
2018/0364960 Al* 12/2018 Downs .........cc... HO4N 1/233

OTHER PUBLICATIONS

Final Office Action issued in U.S. Appl. No. 17/354,132 dated May
1, 2023, 12 pgs.

* cited by examiner



US 11,907,669 B2

Sheet 1 of 17

Feb. 20, 2024

U.S. Patent

0Lt

80} -

L "Old

SIaUodwIon
BOIAR0 RIOD)

Q0BG JBSH

Aeidsi

aowme(] Bugndwo)

)
smeseddy b

A

0L

goeidwa} wsuoduwion
BIBBID O WBISAG

001

81l

0z1

204



U.S. Patent Feb. 20, 2024 Sheet 2 of 17 US 11,907,669 B2

. 102

identification Engine

Notice Engineg

266 Compaonent Template

Engine

203 i..,m.m..., LA A G G L A A L e b R AR -~:
' Dead Content Engine

2‘?0 Dééign Rule Test

Engine

212 ¢ porformance Rule Test
Engine

214 oiment Anaiyss

E_rjgine

FIG. 2



U.S. Patent Feb. 20, 2024 Sheet 3 of 17 US 11,907,669 B2

/ 202

identification Engine

302~ {ocal Analysis 306 308
component ( (’
interface to i
304 i e
Remote Analysis [€ T8 AP Reg;i? i;z:i};{{sss
Component i

FIG. 3



U.S. Patent Feb. 20, 2024

440 ;
"._| Processing Resouwrce r——--

102

Sheet 4 of 17 US 11,907,669 B2

430

Meamory Resource

402

404 |

406

.| Dead Content Module |

410 |

412 | Pperformance Rule Test

414 1 Document Analysis

identification Module

Notice Module

Component Template
Module

" Design Rule Test
Module

Maodule

Module

FIG. 4



US 11,907,669 B2

Sheet 5 of 17

Feb. 20, 2024

U.S. Patent

0%
go1ecdwe [ USIND0g
UCAIBIH 0 108

i L L e SOl

m m m _» m _ “ o
! { i w i M § « i “ s 14 i
§
Loos L U pg 1D ozie U oo D ogos b 906 L p0S
L N WQOQW WG 3t BAY ¥ no4 1 BdL | oML " 0 B
| olidwer;  jemdwsy | |oleidwe) | | eteidws) | | eledwey | J seiduie] m\ | djgjdwey | I smNama o
¢ f } (1 ¢ | ! '
L fﬁssgzzsu A L T B TR 2L s B ! | sejidwe | m
S S N \ M VA P vc@a%&eow
~ o O | /, 7 | PRIOIS puY |
~ N | / -~ L pewssn |
e f \\ e b coee e s o o e o 1
" rjf\,.«f\ }.;.rl\Ay\\\ e  sheniesdado ool -~y
b - w zes !
G T W Zo1 b ooeg |
T woskg [T W !
- . b uononasy |
R s/.\.c\\ ~ ff.. i hmmm}w }
x\. § .J.. :I/f [ . §
/ H A -
\\ H f,. ff...’..w EEEEEEEEE
£ H Ly 1 {
/ i 5, X VA H
Y ! N L Aedaig |
/ | \ I aonoN Jasn M
; N £ s e e i i s e tat
/ w i
\.\ w /,..4
\\ 13 /,.
wz‘.af{tffrii{f.&m mi.l(.l(rl.!«lllm w::t,zsxzxvetiitsim
! A . az5 Lo 81g |
PosenEA MBS 1 subssa Eﬁmww g WSO M
fonusag paIoIg! LopuBweg poIoig ! b opemoydng !
! pue psiiuspl W pUR DEIRIBUBSY, | paynuen |
e ot e e e s o I T I S DU



U.S. Patent Feb. 20, 2024 Sheet 6 of 17 US 11,907,669 B2

Lorem ipsum
dolor sit amet,

A
‘\\‘
Lorem ipsum L Lorem ipsum
dolor sit amet, = dolor sit amet,

_/ o

FIG. 6

504



U.S. Patent Feb. 20, 2024 Sheet 7 of 17 US 11,907,669 B2

5
SO
/’f \
fs Loreny ipsum @ quis nostrud
.}W, dolor sit amet, %ﬂ. exercitation

508 510

FIG. 7



U.S. Patent Feb. 20, 2024 Sheet 8 of 17 US 11,907,669 B2

/ 518c

LOrsm ipsuny
deror st st

806 808

804
804 , } /)
/

\ f@ Lorem ipsum @ Lorem ipsum
L dolor sit amet, Sk dolor sit amet,

802 802

512 514

FIG. 8



U.S. Patent

US 11,907,669 B2

Sheet 9 of 17

Feb. 20, 2024

e 5}1 Sd

e,

M....;%

1
§
§
Lorens sum guis nastrusd
axargitatiaon

e

dador sif amet,

{
H
;
!
H
i
|
;
i
§
;

/
i
§

};'
¢
&

o
Wt

508 ~




U.S. Patent Feb. 20, 2024 Sheet 10 of 17 US 11,907,669 B2

1002 ~ ACCESS ASET OF ELECTRONIC DOCUMENT
TEMPLATES AND IDENTIFY CONTENT ITEMS

'

PROVIDE IDENTIFIED CONTENT [TEMS TO
1004~ ANALYSIS MODULE(S) TO DETERMINE SIMILARITY
FACTOR VALUES

:

RECEIVE SIMILARITY VAUES FROM ANALYSIS

1006 - MODULE(S)
1008 —] __ STORE SIMILARITY FACTOR VALUES IN DATA

STRUCTURES ASSOCIATED WITH CONTENT ITEMS

SHMILARITY FACTOR VALUES FOR RESPECTIVE

1010 i CONTENT ITEMS TO GENERATE SIMILARITY SCORE
BETWEEN CONTENT ITEMS FOR EACH FACTOR

'

WEIGHT AND COMBINE SIMILARITY SCORES FOR
1017 —4  EACH FACTOR AND COMBINE TO GENERATE
SIMILARITY SCORE BETWEEN CONTENT ITEMS

.

COMPARE SIMILARITY SCORE TO THRESHOLD
1014 VAl UE TO DETERMINE WHETHER CONTENT ITEMS
ARE A SEMANTIC MATCH




U.S. Patent Feb. 20, 2024 Sheet 11 of 17 US 11,907,669 B2

1102

1104

FIG. 11



U.S. Patent Feb. 20, 2024 Sheet 12 of 17 US 11,907,669 B2

ACCESS ASET OF ELECTRONIC DOCUMENT
12062 TEMPLATEDS AND IDENTIFY INSTANCES OF
DUPLICATED CONTENT

‘

CAUSE DISPLAY OF A USER NOTICE FOR
DUPLICATED DOCUMENT CONTENT

‘

RESPONSIVE TO RECEIPT OF DATA INDICATIVE OF

A USER INSTRUCTION TO CREATE A COMPONENT

TEMPLATE FOR THE COMMON CONTENT, CREATE
AND STORE THE COMPONENT TEMPLATE

1204

1206 —




U.S. Patent Feb. 20, 2024 Sheet 13 of 17 US 11,907,669 B2

ACCESS A SET OF ELECTRONIC DOCUMENT
TEMPLATES. IDENTIFY AS COMMON DOCUMENT
CONTENT INSTANCES WHERE CONTENT OF A
, FIRST DOCUMENT OF THE SET OF ELECTRONIC
B DOCUMENT TEMPLATES IS DETERMINED TO BE
WITHIN A PRE-DEFINED DEGREE OF SIMILARITY
RELATIVE TO CONTENT OF A SECOND DOCUMENT
OF THE SET OF ELECTRONIC DOCUMENT
TEMPLATES

‘

CAUSE DISPLAY OF AUSER NOTICE FOR COMMON
DOCUMENT CONTENT

‘

RESPONSIVE TO RECEIPT OF DATA INDICATIVE OF

A USER INSTRUCTION TO CREATE A COMPONENT

TEMPLATE FOR THE COMMON CONTENT, CREATE
AND STORE THE COMPONENT TEMPLATE

1304

1306




U.S. Patent Feb. 20, 2024 Sheet 14 of 17 US 11,907,669 B2

1402~ ACCESS ASET OF ELECTRONIC DOCUMENT
TEMPLATES

'

DENTIFY INSTANCES OF COMMON DOCUMENT
1404 —~ CONTENT IN SELECTED ELECTRONIC DOCUMENT
TEMPLATES

:

CAUSE DISPLAY OF A USER NOTICE FOR COMMON
DOCUMENT CONTENT

v

CREATE THE COMPONENT TEMPLATE IN
RESPONSE TO RECEIVING DATA INDICATIVE OF A
USER INSTRUCTION TO CREATE A COMPONENT
TEMPLATE FOR THE COMMON CONTENT

1406 —

1408

¥

STORE THE CREATED COMPONENT TEMPLATE IN
1410 A DATABASE

v

) ANALYZE A SUBJECT DOCUMENT TO IDENTIFY A
1412 — SET OF SUBJECT DOCUMENT SECTIONS

¥

SEARCH THE DATABASE TO DETERMINE THAT A

1414 4 FIRST COMPONENT TEMPLATE IN THE DATABASE

IS A DUPLICATE TO A FIRST SUBJECT DOCUMENT
SECTION

¢

CREATE AND STORE COMPONENT TEMPLATES
FOR THE SET OF IDENTIFIED SUBJECT DOCUMENT
18—~ SECTIONS EXCEPT FOR THE FIRST SUBJECT
DOCUMENT SECTION

{ Eenp FIG. 14



U.S. Patent Feb. 20, 2024 Sheet 15 of 17 US 11,907,669 B2

ACCESS COLLECTION OF ELECTRONIC DOCUMENT L— 1502
TEMPLATES

I

SELECT TWO ELECTRONIC DOCUMENT
TEMPLATES FROM COLLECTION - 1504

A4

IDENTIFY INSTANCES OF COMMON DOCUMENT
CONTENT IN SELECTED ELECTRONIC DOCUMENT
TEMPLATES

1505

¥

SELECT NEXT ELECTRONIC DOCUMENT TEMPLATE | 4508
FROM COLLECTION

IDENTIFY INSTANCES OF DOCUMENT CONTENT
COMMON TO SELECTED ELECTRONIC DOCUMENT L— 1510

TEMPLATE AND PREVICUSLY IDENTIFIED COMMON
CONTENT

4

MORE
ELECTRONIC DOCUMENT TEMPLATES
iIN COLLECTION 7

1512

CAUSE DISPLAY OF A USER NOTICE FOR COMMON
DOCUMENT CONTENT

¥

RESPONSIVE TO RECEIPT OF DATA INDICATIVE OF

A USER INSTRUCTION TO CREATE A COMPONENT 1516

TEMPLATE FOR THE COMMON CONTENT, CREATE
AND BTORE THE COMPONENT TEMPLATE

1514

e FIG. 15



U.S. Patent Feb. 20, 2024 Sheet 16 of 17 US 11,907,669 B2

ACCESS COLLECTION OF ELECTRONIC DOCUMENT Lo 1502
TEMPLATES

I

SELECT ELECTRONIC DOCUMENT TEMPLATE |
M
E {i = 1 through [n-1}} 1604

:

SELECT ELECTRONIC DOCUMENT TEMPLATE |
{j = [i+1] through n}

:

IDENTIFY INSTANCES OF COMMON DOCUMENT
CONTENT IN ELECTRONIC DOCUMENT TEMPLATES | 153

i
{F COMMON CONTENT IS IDENTIFIED, CREATE

COMPONENT TEMPLATE, COMPARE TO EXISTING 1610
COMPONENT TEMPLATES, STORE (F NEW

L 1606

1614
ENCREMENTj B A A(

1612

1618
T INCREMENT |

1616




U.S. Patent Feb. 20, 2024 Sheet 17 of 17 US 11,907,669 B2

TEMPLATES

ACCESS COLLECTION OF ELECTRONIC DOCUMENT L— 1702

'

SELECT ELECTRONIC DOCUMENT TEMPLATE |

i=1-m 1704
IDENTIEY AND RECORD POTENTIALLY COMMON
CONTENTS 0
_—1710
INCREMENT | 1708

CONTENT

IDENTIFY INSTANCES OF COMMON DOCUMENT
CONTENT AMONG IDENTIFIED AND RECORDED | 4712

!

IF COMMON CONTENT (S IDENTIFIED, CREATE
COMPONENT TEMPLATE, COMPARE TO EXISTING 1714
COMPONENT TEMPLATES, STORE IF NEW




US 11,907,669 B2

1
CREATION OF COMPONENT TEMPLATES
BASED ON SEMANTICALLY SIMILAR
CONTENT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of, and claims a benefit
of priority under 35 U.S.C. 120 of the filing date of U.S.
patent application Ser. No. 17/570,157, filed Jan. 6, 2022,
entitled “CREATION OF COMPONENT TEMPLATES
BASED ON SEMANTICALLY SIMILAR CONTENT,”
issued as U.S. Pat. No. 11,610,066, which is a continuation
of, and claims a benefit of priority under 35 U.S.C. 120 of
the filing date of U.S. patent application Ser. No. 16/791,
632, filed Feb. 14, 2020, entitled “CREATION OF COM-
PONENT TEMPLATES BASED ON SEMANTICALLY
SIMILAR CONTENT,” issued as U.S. Pat. No. 11,222,183,
the entire contents of both are hereby expressly incorporated
by reference for all purposes.

TECHNICAL FIELD

This disclosure relates generally to management of con-
tent and communications, and more particularly to systems,
methods and products for identifying common content such
as semantically similar content in electronic document tem-
plates and creating component templates based on the iden-
tified common content.

BACKGROUND

Multichannel customer communication management
(CCM) applications enable a designer user to create cus-
tomized communication documents for delivery to clients of
an enterprise through channels such as web, email, print, and
SMS. In this manner the designer user can produce and send
account statements, bills, and other documents that are
tailored to individual clients. Such personalized, multi-
channel document communications can enable the enter-
prise to experience cost savings in the areas of document
development and production, while maximizing the impact
of its enterprise to client communications.

SUMMARY

Embodiments of the invention include systems, methods
and products for accessing a set of electronic document
templates, identitying instances of common document con-
tent such as content items which are semantically similar,
and generating component templates containing the com-
mon content. Semantically similar content may be identified
by analyzing content for factors such as expressed senti-
ment, included keyphrases, recognizable entities, expressed
topics, assigning values to content based on these factors,
and determining similarity based on comparisons of the
assigned values. Component templates may also be gener-
ated based on types of content that include identical text or
images, content that has a predefined level of similarity
rather than being identical, content that has common rules,
scripting logic or variables, metadata or the like. The com-
ponent templates may be generated automatically, or in
response to user instructions.

One embodiment comprises a system for creation of
component templates, including an identification engine and
a component template engine. The identification engine is
configured to access a set of electronic document templates
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and identify semantically similar content instances con-
tained in two or more electronic document templates of the
set of electronic document templates. The component tem-
plate engine is configured to create and store the component
template corresponding to the two or more electronic docu-
ment templates of the set of electronic document templates,
either automatically, or in response to receipt of data indica-
tive of a user instruction. The component template contains
the semantically similar content instances identified in the
two or more electronic document templates and enables new
documents to be generated from the component template.

In one embodiment, the identification engine is config-
ured to analyze content for each electronic document tem-
plate and determine a sentiment associated with each elec-
tronic document template, which can then be compared to
the sentiment of other electronic document templates. The
identification engine may also be configured to analyze
content of each electronic document template to recognize
entities identified in the content, and to compare the recog-
nized entities as similarity factors between the electronic
document templates. The identification engine may further
be configured to analyze content of each electronic docu-
ment template to identify keyphrases contained therein, and
to compare the keyphrases as a factor contributing to simi-
larity between the electronic document templates. Still fur-
ther, the identification engine may be configured to analyze
the content of each electronic document template to identify
topics expressed therein, and to compare the topics as a
similarity factor between the electronic document templates.

In one embodiment, identifying the semantically similar
content instances between two electronic document tem-
plates comprises computing a semantic distance between
content in the templates. The semantic distance may be
determined based on one or more of the semantic similarity
factors of sentiment, keyphrases, recognized entities and
topics. In one embodiment, values for each of these factors
are computed and stored. The values for two content items
can then be used to compute similarity values between the
content items, and these similarity values can be weighted
and combined to generate a combined similarity value which
represents the similarity of two content items. If the simi-
larity value reaches a threshold value, the content items may
be considered semantic matches.

One alternative embodiment comprises a memory
resource storing instructions which, when executed, cause a
processing resource to create component templates in a
manner similar to that described for the system above.
Another alternative embodiment comprises a method for
creating component templates in a similar manner. Numer-
ous other alternative embodiments may also be possible.

These, and other, aspects of the disclosure will be better
appreciated and understood when considered in conjunction
with the following description and the accompanying draw-
ings. It should be understood, however, that the following
description, while indicating various embodiments of the
disclosure and numerous specific details thereof, is given by
way of illustration and not of limitation. Many substitutions,
modifications, additions, or rearrangements may be made
within the scope of the disclosure without departing from the
spirit thereof, and the disclosure includes all such substitu-
tions, modifications, additions, or rearrangements.

BRIEF DESCRIPTION OF THE DRAWINGS

The drawings accompanying and forming part of this
specification are included to depict certain aspects of the
disclosure. It should be noted that the features illustrated in
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the drawings are not necessarily drawn to scale. A more
complete understanding of the disclosure and the advantages
thereof may be acquired by referring to the following
description, taken in conjunction with the accompanying
drawings in which like reference numbers indicate like
features.

FIG. 1 is a block diagram depicting an exemplary envi-
ronment in which various examples of the disclosure may be
implemented.

FIG. 2 is a block diagram depicting an example of a
system to create component templates.

FIG. 3 is a block diagram depicting an example of an
identification engine for identifying common document con-
tent in electronic document templates.

FIG. 4 is a block diagram depicting a memory resource
and a processing resource to implement examples of a
system to create component templates.

FIG. 5 illustrates an example of a system for creation of
component templates.

FIGS. 6-9 illustrate examples of component template
creation.

FIG. 10 is a flow diagram depicting an example of a
process of creating a component template based on seman-
tically similar content.

FIG. 11 illustrates an example of component templates
creation.

FIG. 12 is a flow diagram depicting implementation of an
example of a method for creation of component templates.

FIG. 13 is a flow diagram depicting implementation of an
example of a method to create component templates, the
method including identifying duplicated or common docu-
ment content according to a pre-defined degree of similarity.

FIG. 14 is a flow diagram depicting implementation of an
example of a method for creation of component templates,
the method including analyzing a subject document to
identify a set of subject document sections and creating and
storing component templates for the set of identified subject
document sections.

FIG. 15 is a flow diagram depicting implementation of an
iterative method for creation of a component template from
a collection of documents.

FIG. 16 is a flow diagram depicting an alternative imple-
mentation of an iterative method for creation of a component
template from a subset of document templates in a collec-
tion.

FIG. 17 is a flow diagram depicting another alternative
implementation of an iterative method for creation of a
component template from a subset of document templates in
a collection.

DETAILED DESCRIPTION

Embodiments and the various features and advantageous
details thereof are explained more fully with reference to the
non-limiting embodiments that are illustrated in the accom-
panying drawings and detailed in the following description.
Descriptions of well-known starting materials, processing
techniques, components and equipment are omitted so as not
to unnecessarily obscure the embodiments in detail. It
should be understood, however, that the detailed description
and the specific examples are given by way of illustration
only and not by way of limitation. Various substitutions,
modifications, additions and/or rearrangements within the
spirit and/or scope of the underlying inventive concept will
become apparent to those skilled in the art from this disclo-
sure.
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Introduction

Designer users of CCM applications can create rich client
communication documents as templates, or compilation of
templates, in the style of forms, letters, policies, proposals,
memos, or other document types or structures. Designer
users for a single enterprise may create thousands of tem-
plates. In one example, multiple templates can be created as
a source document is localized to many languages and
customized for different regions of the world. For instance,
an insurance letter sent by an enterprise to a client in New
York may have different text or other content differences
compared to an insurance letter sent to London due to
translation and due to different legal requirements of each
geography.

The exponential growth of these templates as design users
utilize CCM applications can pose significant challenges to
an enterprise, however. The enterprise’s documents to be
sent to clients typically evolve over time due to changing
needs, resulting in multiple versions of templates. When a
new letter or other document is needed, a design user will
often simply copy an existing template and modify it to suit
the new needs. This can result in duplicate content which can
become expensive to maintain in terms due to the user
resources required to maintain the swelling template library
of templates. Such a process can also pose security issues
with respect to personal information, as client information
may be inadvertently stored as part of old templates. Addi-
tionally, as some of the templates may be stored in non-
human-readable formats, designer users may have additional
difficulties in identifying and working with duplicate tem-
plates.

To address these issues, various examples described in
more detail below provide systems, methods and products
for creating component templates which contain content that
is common to two or more of the previous templates, and can
replace the common content in the previous templates. This
reduces the duplication of content in the collection of
templates so that the templates require less resources, are
less expensive to maintain, pose less security risks, and
decrease the difficulty of working with the different tem-
plates.

In one example, a set of electronic document templates is
accessed and instances of duplicated or common document
content are identified. This common content may include
content that does not have identical text or images, but
which is semantically similar (e.g., has similar semantic
characteristics such as having similar sentiments or topics,
or including matching keyphrases or entities). A user notice
for first common document content is caused to be dis-
played. In examples, the common content may be duplicated
text, a duplicated image, duplicated rules, duplicated script-
ing logic and/or variables, a duplicated document structure
identified in a first document and a second document of the
set of electronic document templates, or text or images that
are semantically similar. A component template for the first
common content is created and stored responsive to receipt
of data indicative of a user instruction to create the compo-
nent template. The stored template can then be accessed by
designer users working on new or distinct projects.

In certain examples, the first common content is content
of a first document of the set of electronic document
templates that is determined to be within a pre-defined
degree of similarity of content of a second document of the
set of electronic document templates. The similarity of the
content may be determined based on the meanings of the
respective content, as indicated by semantic information
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representing sentiment of the content, keyphrases contained
in the content, entities identified in the content, and/or topics
described by the content. In other examples, the first com-
mon content may be identical content that is identified in a
first document and a second document of the set of elec-
tronic document templates.

In some examples, the component template may be cre-
ated to include a user-selected version of the first common
content that was selected by a user as between the first
common content and the second common content.

In certain examples, a plurality of component templates
stored in a database that serves as a component template
library may be analyzed to identify as dead content in the
templates content that was not utilized by a subject appli-
cation within a specified time period, and the dead content
may be deleted from the component templates.

In certain examples, a design rule test may be executed or
run upon the created component template and to, responsive
to a determination of a violation or failure of the design rule
test, a user notice indicative of the violation or failure may
be provided.

In certain examples, a performance rule test of incorpo-
ration of the created component template into another set of
electronic document templates may be executed or run.
Responsive to receipt of data indicative that a design rule
violation was caused by the incorporation of the component
template into the set of templates, a user notice indicative of
the design rule violation may be provided. In certain
examples in which the created component template is stored
in a database, a subject document may be analyzed to
identify a set of subject document sections. In certain
examples the subject document is a new document that has
not been previously analyzed to identify subject document
sections. The database may be searched to determine that the
first component template in the database is common to a first
section of the subject document. Component templates for
the set of identified subject document sections may then be
created and stored at the database, except for the first subject
document section that was already present in the database.

In this manner, the disclosed examples provide for an
efficient and easy to use method and system for creation of
component templates. The disclosed examples thus enable
easy identification of inefficiencies caused by duplicative
document designs, intelligent creation of component tem-
plates, and storage of the created templates in template
libraries accessible to the designer users during project
development. Users of CCM applications and other appli-
cations should each appreciate the reduced costs, time
savings, and increased document quality to be enjoyed with
utilization of the disclosed examples relative to manual
creation and maintenance of template libraries.

Environment

FIG. 1 depicts an example environment 100 in which
examples may be implemented as a system 102 for creating
component templates. Environment 100 is shown to include
computing device 104, client devices 106, 108, and 110,
server device 112, and server devices 114. Components
104-114 are interconnected via link 116.

Link 116 represents generally an infrastructure or com-
bination of infrastructures to enable an electronic connec-
tion, wireless connection, other connection, or combination
thereof, to enable data communication between components
104-114. Such infrastructure or infrastructures may include,
but are not limited to, a cable, wireless, fiber optic, or remote
connections via telecommunication link, an infrared link, or
a radio frequency link. For example, link 116 may represent
the internet, intranets, and intermediate routers, switches,
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and other interfaces. As used herein, a “computing device”
may be a server, computer networking device, chip set,
desktop computer, notebook computer, workstation, tablet
computer, smartphone or another processing device or
equipment. As used herein an “electronic connection” refers
generally to a transfer of data between components, e.g.,
between two computing devices, that are connected by an
electrical conductor. A “wireless connection” refers gener-
ally to a transfer of data between two components, e.g.,
between two computing devices, that are not directly con-
nected by an electrical conductor. A wireless connection
may be via a wireless communication protocol or wireless
standard for exchanging data.

Client devices 106, 108, and 110 represent generally a
computing device with which a user may interact to com-
municate with other client devices, server device 112, and/or
server devices 114 via link 116. Server device 112 represents
generally a computing device to serve a program and
corresponding data for consumption by components 104-
110 and 114. Server devices 114 represent generally a group
of computing devices collectively to serve a program and
corresponding data for consumption by components 104-
110 and 112.

Computing device 104 represents generally a computing
device with which a user may interact to communicate with
client devices 106-110, server device 112, and/or server
devices 114 via link 116. Computing device 104 is shown to
include core device components 118. Core device compo-
nents 118 represent generally the hardware and program-
ming for providing the computing functions for which
device 104 is designed. Such hardware can include a pro-
cessor and memory, a display apparatus 120, and a user
interface 122. The programming can include an operating
system and applications. Display apparatus 120 represents
generally a combination of hardware and programming to
exhibit or present a message, image, view, or other presen-
tation for perception by a user, and can include, but is not
limited to, a visual, tactile or auditory display. In examples,
the display apparatus 120 may be or include a monitor, a
touchscreen, a projection device, a touch/sensory display
device, or a speaker. User interface 122 represents generally
a combination of hardware and programming to enable
interaction between a user and device 104 such that the user
may effect operation or control of device 104. In examples,
user interface 122 may be, or include, a keyboard, keypad,
or a mouse. In some examples, the functionality of display
apparatus 120 and user interface 122 may be combined, as
in the case of a touchscreen apparatus that may enable
presentation of displays of electronic documents or images
at device 104, and that also may enable a user to operate or
control functionality of device 104.

System 102, discussed in more detail below, represents
generally a combination of hardware and programming to
create component templates. In some examples, system 102
may be wholly integrated within core device components
118. In other examples, system 102 may be implemented as
a component of computing device 104, client devices 106-
110, server device 112, or server devices 114 where it may
take action based in part on data received from core device
components 118 via link 116. In other examples, system 102
may be distributed across computing device 104, client
devices 106-110, server device 112, or server devices 114. In
one example, components that implement functionality of
identification engine 202, notice engine 204, and component
template engine 206 may be included within computing
device 104, wherein components that implement function-
ality of dead content engine 208, design rule test engine 210,
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performance rule test engine 212, and document analysis
engine 214 may be components included within a server
device 112. Other distributions of system 102 across com-
puting device 104, client devices 106-110, server device
112, and server devices 114 are possible and contemplated
by this disclosure.

Components

FIGS. 2 and 3 depict examples of physical and logical
components for implementing various examples. In FIG. 2
various components are identified as engines 202, 204, 206,
208, 210, 212 and 214. In describing engines 202-214 focus
is on each engine’s designated function. However, the term
engine, as used herein, refers generally to a combination of
hardware and programming to perform a designated func-
tion. As is illustrated later with respect to FIG. 4, the
hardware of each engine, for example, may include one or
both of a processor and a memory, while the programming
may be code stored on that memory and executable by the
processor to perform the designated function.

FIG. 2 is a block diagram depicting components of a
system 102 to enable creation of component templates. In
this example, system 102 includes identification engine 202,
notice engine 204, component template engine 206, dead
content engine 208, design rule test engine 210, performance
rule test engine 212, and document analysis engine 214. In
performing their respective functions, engines 202-214 may
access a data repository, e.g., a memory accessible to system
102 that can be used to store and retrieve data.

In one example, identification engine 202 represents
generally a combination of hardware and programming to
access a set of electronic document templates and identify
instances of common document content. In examples, iden-
tification engine 202 may access the set of electronic data
templates via a network, e.g., link 116 (FIG. 1). Identifica-
tion engine 202 may also access external resources such as
a text mining engine or other content analysis components
via a network such as link 116, in order to analyze the
content of the electronic data templates and to determine the
semantic content of the electronic data templates for com-
parison by Identification engine 202. As used herein, a
“document” refers generally to a collection of data that
provides information or evidence, or that serves as a record.
A document may be in electronic or hard copy form. An
“electronic document” refers generally to a document in an
electronic or soft copy format such that that can be inter-
preted by a computer or other electronic device to display,
interpret, and process data included within the document. In
examples an electronic document may be a document gen-
erated by a software and stored on magnetic media (disks)
or optical media (CDs, DVDs). In other examples an elec-
tronic document may be a document transmitted by elec-
tronic means, e.g., by electronic mail or by electronic data
interchange (EDI). A “hard copy” of a document refers
generally to a printed version or copy of the document,
including but not limited to a version or copy printed upon
paper.

As used herein, a “document template” refers generally to
a preset format, pattern, or model for a document, to be used
so that the document does not have to be recreated each time
it is needed. As used herein, an “electronic document
template” refers generally to a document template for an
electronic document. As used herein, document “content”
refers generally to an element of a document that is display-
able. In one example, content of an electronic document or
component may be displayed at a display device as a web
page, e.g., a web page from a website, is interpreted by a
web browser. Content for an electronic document or com-
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ponent may be or include, but is not limited to, text, images,
document structure, audio, and video. In another example,
content of a hard copy document or hard copy component
may be or include, but is not limited to, printed text, images,
and document structure.

Continuing at FIG. 2, notice engine 204 represents gen-
erally a combination of hardware and programming to cause
display of a user notice for first common document content
that was identified by identification engine 202. In examples,
notice engine 204 may send data to a computing device via
a network, e.g., via link 116 (FIG. 1), to cause display of the
user notice. As used herein, a “user notice” refers generally
to a message that is displayed to inform a user. As used
herein, “display” refers generally to exhibition or presenta-
tion caused by a computer for the purpose of perception by
a user via an electronic display component. In examples, a
display may be a display to be presented at a computer
monitor, touchscreen, projection device, or other electronic
display component. As used herein, a “display component”
refers generally to a combination of hardware and program-
ming to exhibit or present content, a message, or other
information for perception by a user, and can include, but is
not limited to, a visual, tactile or auditory display. In
examples, the display may include a graphic user interface
to enable user interaction with the display.

Component template engine 206 represents generally a
combination of hardware and programming to receive data
indicative of a user instruction to create a component
template for the first common content that was identified by
identification engine 202. Component template engine 206,
in response receipt of such data, is to create and to store a
component template for the first common content. As used
herein, a “component” refers generally to a subset of a
document. As used herein, a “component template” refers
generally to a format, pattern, or model for a component, to
be used so that the component does not have to be recreated
each time it is needed. In one example, the received data
may be indicative of a user instruction that was created or
initiated by a user at a same computing device to which
notice engine 204 caused display of the user notice that
identified the common content. In one example, component
template engine 206 may cause the created component
template to be stored at a database that is accessible via a
network, e.g. via link 116. As used herein, a “database”
refers generally to any organized collection of data in digital
form such that it can be stored in computer memory or a data
storage device. In examples, a database may be a collection
of data organized according to files, folders, outline headers
or other organizational containers or units. In certain
examples, a database may support report, view, table or
other query functionality to enable a design user to search
for and retrieve created component templates that are stored
in the database.

Continuing at FIG. 2, identification engine 202 may
identify document content that is common to a set of
electronic document templates, where the common docu-
ment content may be determined in several different ways.
In one example, identification engine 202 may identify first
common document content that is duplicated text among
documents included in the set of electronic document tem-
plates. In another example, identification engine 202 may
identify first common document content that is a duplicated
image included in the set of electronic document templates.
As used herein, an “image” refers generally to a rendering
of an object, scene, person, or abstraction such as text or a
geometric shape. In still another example, identification
engine 202 may identify first common document content
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that comprises duplicated rules, or duplicated scripting logic
and/or variables among documents included in the set of
electronic document templates. In yet another example,
identification engine 202 may identify first common docu-
ment content that is duplicated document structure among
documents included in the set of electronic document tem-
plates. As used herein, a “document structure” refers gen-
erally to a construction, arrangement, or configuration of
structural elements of a document including, but not limited
to arrangement of paragraphs and sections of the document.
In another example, identification engine 202 may identify
first common document content that is semantically similar
content included in the set of electronic document templates.
As used herein, “semantically similar content” refers gen-
erally to content such as text or images that are not explicitly
duplicative, but which match semantically in one or more
ways, including, but not limited to expressing the same or
similar sentiment, identifying or describing matching enti-
ties, containing matching keyphrases, or concerning the
same topics.

In one embodiment, the semantic content of a document
template is determined by a combination of factors, each of
which may be represented by a corresponding value. The
values for each of the factors may be stored in an array or
vector of values. The semantic similarity of two template
documents may be determined by comparing the respective
values in the corresponding vectors to determine the simi-
larity of the template documents with respect to each of the
factors. The degree of similarity for each of the factors may
itself be represented by a corresponding similarity value. An
overall degree of semantic similarity between the template
documents may then be determined by, for example, adding
the similarity values for each of the factors. In one embodi-
ment, the similarity values for each of the factors may be
weighted (i.e., multiplied by a corresponding weighting
factor before being summed with the other similarity values.

In one example, identification engine 202 may identify
common document content that is identical among docu-
ments included in the set of electronic document templates.
In another example, identification engine 202 may identify
first common document content that is common content
among documents included in the set of electronic document
templates by determining that content (e.g., text, an image,
or a document structure) of a first document of the set of
electronic document templates is not identical, but is within
a pre-defined degree of similarity of content with respect to
a second document of the set of electronic document tem-
plates. For example, textual content may be determined to be
within a pre-defined degree of similarity if a predetermined
percentage of the content (e.g., 90%, or 9 out of 10 words)
is identical.

In one example in which identification engine 202 iden-
tifies first common document content that is shared content
among documents included in the set of electronic document
templates on the basis of a pre-defined degree of similarity,
component template engine 206 may identify from the set of
documents a comprehensive version of the first common
content that includes the greatest number of display ele-
ments as among the set of versions of the common content.
In different examples, the display elements to be counted to
determine the most comprehensive version of the first com-
mon content may be or include characters, words, or struc-
tural elements (including, but not limited to lines, para-
graphs, and sections) of the first common content being
analyzed.

In another example in which identification engine 202
identifies first common document content that is shared
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content among documents included in the set of electronic
document templates on the basis of a pre-defined degree of
similarity, component template engine 206 may create the
component template to include a user-selected version of the
first common content. For instance, component template
engine 206 may present a design user, via a display com-
ponent, with a set of variations of first common content that
are similar enough to be deemed common on the basis of
having a pre-defined degree of similarity in each of the
variations, and may present the design user with a graphic
user interface to enable the user to select a most desirable
version among the variations. Continuing with this example,
component template engine 206 may receive the user selec-
tion of a most desirable version as between the first common
content and the second common content, and may then
proceed to create the component template to include the
version of the first common content that was selected by a
user as between the first common content and the second
common content.

In certain examples, system 102 may additionally include
a dead content engine 208. Dead content engine 208 repre-
sents generally a combination of hardware and programming
to analyze a set of component templates stored in a com-
ponent template library to identify as dead content included
in content templates and not utilized by a subject application
within a specified time period. Dead content engine 208 is
to in turn delete the identified dead content from the com-
ponent templates. In this manner, system 102 after having
identified common content and created component tem-
plates stored in a component template library, may crop or
prune the component template to eliminate the dead content.
In a particular example, dead content engine 208 is to cause
display of a user alert descriptive of the dead content, and is
to delete the dead content from the component templates
responsive to receipt of data indicative of a user instruction
to delete. In examples, the display may be caused to occur
at a computing device that is utilized by a designer user and
is in electronic communication with system 102 via a
network, e.g., link 116. As used herein, a “designer user”
refers generally to a user that utilizes an application, e.g., a
CCM application, to design documents or document tem-
plates.

In certain examples, system 102 may additionally include
a design rule test engine 210. Design rule test engine 210
represents generally a combination of hardware and pro-
gramming to execute or run a design rule test upon the
component template and to, responsive to a determination of
violation or failure of the design rule, cause provision of user
notice indicative of the violation or failure. As used herein,
a “design rule test” refers generally to a test to identify
occurrences of violation or compliance with a design rule
that has been established for the tested component template.
In examples, the design rule test may test for violation of
design rules including, but not limited to, design rules
regarding fonts, font styles, colors, font size, font effects,
character spacing, line spacing, margins, bullet format,
numbered paragraph format, page breaks, headers, footers,
page numbers, watermarks, page layout, tables, margins,
word counts and/or footnotes. In examples, the design rules
utilized in the design rule test may be stored as a document
at a memory component accessible to system 102 via a
network, e.g., link 116.

In certain examples, system 102 may additionally include
a performance rule test engine 212. Performance rule test
engine 212 represents generally a combination of hardware
and programming to execute or run a performance rule test
of incorporation of the created component template into a set
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of electronic document templates. In one example, the set of
electronic document templates may be a test set of document
templates. Performance rule test engine 212, responsive to
receipt of data indicative of a violation of a design rule that
was caused by the incorporation of the created component
template into a document of the test set of electronic
document templates, causes a user notice indicative of the
design rule violation to be provided. In examples, the
performance rule test may test for errors that occur or
become evident as the created component template is incor-
porated into another document template or is otherwise put
to use. In one example, performance rule testing may occur
as a development or sandbox testing step. In other examples,
performance rule testing may occur as a step in production
use of the template. In this example, the performance rule
test may test for violation of design rules relative to size or
features of the created component template relative to
another template that the created template is to be incorpo-
rated into or is to appear with. In another example, the
performance rule test may test for violation of white space
or spacing rules that occur as the created component tem-
plate is incorporated into or is to appear with another
component template. In other examples, the performance
rule test may test for violation of other design rules includ-
ing, but not limited to, design rules regarding fonts, font
styles, colors, font size, font effects, character spacing, line
spacing, margins, bullet format, numbered paragraph for-
mat, page breaks, headers, footers, page numbers, water-
marks, page layout, tables, margins, word counts and/or
footnotes. In other examples, the performance rule test may
test for violation of design rules regarding application or
system speed, RAM usage or other memory usage, display
clarity, screen flickers of flashes, color, brightness, docu-
ment crashes, application crashes, system crashes, document
lock-up or freeze, application lock-up or freeze, or system
lock-up or freeze. In examples, the design rules utilized in
the design rule test may be stored as a document at a memory
component accessible to system 102 via a network, e.g., link
116.

Document analysis engine 214 represents generally a
combination of hardware and programming to obtain a
subject document and to analyze the subject document to
identify a set of sections in the subject document (“subject
document sections™). In examples, the analyzed subject
document may be a new document, e.g., a document that has
not been previously analyzed to identify sections or to create
component templates. In a particular example, the analyzed
subject document may be a hard copy document, with the
analysis including an image capture of the hard copy docu-
ment. Document analysis engine 214 is to in turn search the
database of component templates to determine that the first
component template stored in the database is a duplicate to
a first subject document section. Document analysis engine
214 is to then create and store in the database subject
component templates for the set of identified subject docu-
ment sections, except that document analysis engine 214
does not create and store a subject component template for
the first subject document section that is a duplicate to the
first component template that was already included in the
database. In this manner, document analysis engine 214 is to
identify subject document content and is to create and to
store component templates for such subject document con-
tent, while avoiding duplication of efforts and resources
where it is determined content of the subject document is
already represented by a component template stored in the
database.
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In examples, identification engine 202 may access the set
of electronic document templates to identify common docu-
ment content, notice engine 204 may cause display of a user
notice for first common document content, and/or compo-
nent template engine 206 may receive data indicative of a
user instruction to create a component template and store the
component template over a link 116 via a networking
protocols. In other examples, dead content engine 208 may
cause display of a user alert, design rule test engine 210 may
cause provision of user notice indicative of violation or
failure of a design test rule, performance rule test engine 212
may cause provision of a user notice indicative of a design
rule violation, and/or document analysis engine 214 may
search a database to determine that the first component
template is a duplicate to a first subject document section,
and store component templates for a set of identified subject
document sections except for the first subject document
section over a link 116 via a networking protocol. In
examples the networking protocol may include, but is not
limited to, Transmission Control Protocol/Internet Protocol
(“TCP/IP”), HyperText Transfer Protocol (“HTTP”), and/or
Session Initiation Protocol (“SIP”).

As noted above, some embodiments are adapted to iden-
tify common document content based on semantic informa-
tion. Referring to FIG. 3, the semantic information associ-
ated with the document content may be determined by
identification engine 202 in various ways, such as locally
analyzing the content to identify information (e.g., key-
phrases or entities) that is contained in the content, or
providing the content to a machine learning engine to
determine sentiments, topics or other meanings which are
associated with the content. Some analyses may require
fewer processing resources and may therefore be practically
implemented in local analysis components 302.

For instance, if the analysis involves identifying key-
phrases, entities or other information that can be extracted
from textual document content, it may be possible to provide
a look-up table or other database of the terms of interest, and
the explicit document content may be searched to identify
terms matching the entries of the table. Recognized terms in
the document content can be extracted and the terms or other
identifiers can be stored for use in comparing different
electronic document templates.

If the analysis of the document content involves more
complex analyses, it may be more practical to access remote
analysis components than to provide the necessary resources
locally. In this case, identification engine 202 may provide
interfaces 304, through which the identification engine can
access the APIs 306 of remote analysis components 308. For
instance, analysis of the document to determine the senti-
ment of a document content item may be performed by a
machine learning engine which is external to the identifica-
tion engine. The machine learning engine may be trained to
recognize the sentiment of a content item (i.e., whether the
content is more positive or more negative) that is provided
by the identification engine (or otherwise identified to the
machine learning engine), and to return a value correspond-
ing to the recognized sentiment. The machine learning
engine may also (or alternatively) be trained to recognize the
topics expressed in a content item and to return the identified
topics to the identification engine.

It should be noted that the different semantic analysis
components are not limited to the types of implementation
described above. In other words, each of the different types
of semantic analysis may be implemented using either local
or external analysis components. Additionally, the system is
not limited to analysis of the four semantic factors specifi-
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cally enumerated above (sentiment, keyphrase, entities and
topics), but may include other factors which may impact the
semantic similarity of content items in the different elec-
tronic document templates.

When the identification engine has determined the seman-
tic information associated with the various content items
within the electronic document templates, it uses this infor-
mation to determine the similarity of the content items. The
similarity of the content items is then used by the identifi-
cation engine to determine whether two or more electronic
document templates have semantically similar (i.e., com-
mon) document content. If so user notice is provided and a
component template is created and stored as detailed below.

In the foregoing discussion of FIG. 2, engines 202-214
were described as combinations of hardware and program-
ming. Engines 202-214 may be implemented in a number of
fashions. Looking at FIG. 4 the programming may be
processor executable instructions stored on a tangible
memory resource 430 and the hardware may include a
processing resource 440 for executing those instructions.
Thus memory resource 430 can be said to store program
instructions that when executed by processing resource 440
implement system 102 of FIG. 2.

Memory resource 430 represents generally any number of
memory components capable of storing instructions that can
be executed by processing resource 440. Memory resource
430 is non-transitory in the sense that it does not encompass
a transitory signal but instead is made up of one or more
memory components to store the relevant instructions.
Memory resource 430 may be implemented in a single
device or distributed across devices. Likewise, processing
resource 440 represents any number of processors capable of
executing instructions stored by memory resource 430.
Processing resource 440 may be integrated in a single device
or distributed across devices. Further, memory resource 430
may be fully or partially integrated in the same device as
processing resource 440, or it may be separate but accessible
to that device and processing resource 440.

In one example, the program instructions can be part of an
installation package that when installed can be executed by
processing resource 440 to implement system 102. In this
case, memory resource 430 may be a portable medium such
as a CD, DVD, or flash drive or a memory maintained by a
server from which the installation package can be down-
loaded and installed. In another example, the program
instructions may be part of an application or applications
already installed. Here, memory resource 430 can include
integrated memory such as a hard drive, solid state drive, or
the like.

In FIG. 4, the executable program instructions stored in
memory resource 430 are depicted as identification module
402, notice module 404, component template module 406,
dead content module 408, design rule test module 410,
performance rule test module 412, and document analysis
module 414. Identification module 402 represents program
instructions that when executed by processing resource 440
may perform any of the functionalities described above in
relation to identification engine 202 of FIG. 2. Notice
module 404 represents program instructions that when
executed by processing resource 440 may perform any of the
functionalities described above in relation to notice engine
204 of FIG. 2. Component template module 406 represents
program instructions that when executed by processing
resource 440 may perform any of the functionalities
described above in relation to component template engine
206 of FIG. 2. Dead content module 408 represents program
instructions that when executed by processing resource 440
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may perform any of the functionalities described above in
relation to dead content engine 208 of FIG. 2. Design rule
test module 410 represents program instructions that when
executed by processing resource 440 may perform any of the
functionalities described above in relation to design rule test
engine 210 of FIG. 2. Performance rule test module 412
represents program instructions that when executed by pro-
cessing resource 440 may perform any of the functionalities
described above in relation to performance rule test engine
212 of FIG. 2. Document analysis module 414 represents
program instructions that when executed by processing
resource 440 may perform any of the functionalities
described above in relation to document analysis engine 214
of FIG. 2.

Tustrative Example

FIG. 5, in view of FIGS. 1, and 2, illustrates an example
of a system 102 for creation of component templates. In
examples, system 102 may be hosted at a computing device
such as server device 112 (FIG. 1) or distributed over a set
of computing devices such as server system 114 (FIG. 1). In
examples, system 102 may be included within a cloud server
system that is electronically connected to a client computing
device 104 via an internet or other network (link 116).

Starting at FIG. 5, in this example system 102 may access
a set of electronic document templates 502, the set including
Template One 504, Template Two 506, Template Three 508,
Template Four 510, Template Five 512, Template Six 514,
and Template N 516. In this example, the set of electronic
document templates contains templates that may vary
according to geography, localization rules, etc. System 102
identifies instances of common document content 518
among the electronic templates of the set 502. System 102
may identify the common content based on various semantic
factors 528 which may be normalized or adjusted by weights
526 associated with the semantic factors.

FIG. 6 provides an example wherein system 102 identifies
common document content that is duplicated text 518a in
Template One 504 and Template Two 506 of the electronic
template set 502. FIG. 7 provides an example wherein
system 102 identifies duplicate document content that is a
duplicated image 51856 in Template Three 508 and Template
Four 510 of the electronic template set 502. FIG. 8 provides
an example wherein system 102 identifies duplicate docu-
ment content that is a duplicated document structure 518¢ in
Template Five 512 and Template Six 514 of the electronic
template set 502. In the particular example of FIG. 8, the
duplicate document structure is the common arrangement of
a text paragraph 802, an image 804, and a header 806 as
between Template Five 512 and Template Six 514. FIG. 9
provides an example wherein system 102 identifies docu-
ment content that has semantically similar content based on
factors such as (but not limited to) similar sentiment, similar
entities, similar keyphrases, and similar topics.

The determination of whether the content contained in
two documents is identical may involve a simple compari-
son of the text (or images) of two content items to determine
whether there are any differences between them. The process
of determining whether two electronic document templates
have similar document structure may be somewhat more
complex, involving the identification of structural elements
(including, but not limited to lines, paragraphs, and sections)
within each of the electronic document templates and the
determination of whether these structural elements are pres-
ent in each of the electronic document templates. The
process of identifying semantically similar content in the
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electronic document templates is even more complex, as the
content items of the electronic document templates are
identified, then the content items are analyzed to identify
associated semantic information (e.g., sentiments, recogniz-
able entities, keyphrases, and topics). Then, the semantic
information for each content item is analyzed to determine
the semantic meaning of the content item. These semantic
meanings can then be analyzed in comparison to each other
to determine whether they are semantically similar to a
degree that a corresponding component template should be
created based on the semantic similarity of the content items.
If so, notice of the similarity may be provided to a user so
that the user can determine whether to initiate creation of the
component template. The notice to the user may include a
display of the content items that have been determined to be
semantically similar so that the user can select one of the
content items to be used as the basis for the component
template. The user can alternatively revise one of the content
items for use in the component template, or can manually
create a new content item which is representative of the
similar content.

An example of the process of creating a component
template based on semantically similar content is illustrated
in FIG. 10. In this example, content is extracted from two
electronic document templates for which semantic similarity
is to be determined (block 1002). It should be noted that the
step of extracting the content may be performed once, and
the identified content may be processed in several different
analyses (e.g., identical text/image comparisons, degree-of-
similarity text/image analyses, semantic similarity analyses,
etc.) In this example, the extracted content is provided to one
or more analysis modules which process the content to
determine values for one or more semantic similarity factors
(block 1004). In one embodiment, separate modules may be
provided for each of the analyses (e.g., one module may
determine the sentiment of the content, another may recog-
nize entities that are identified in the content, another may
identify keyphrases in the content, and another may identify
topics that are represented in the content).

Some of the analysis modules may be configured to look
up text fragments (e.g., words or phrases) contained in the
extracted content to determine whether these fragments
comprise known keyphrases that are stored in a database or
other data storage structure. Entities in the extracted content
may also be compared against a set of known entities that are
stored in a corresponding data structure. Analysis modules
which are used to identify keyphrases or entities may also be
implemented using machine learning engines that are trained
to recognize these elements of the content, and may be
adapted to be further trained by the content that is processed
by the modules as the system is used. In some embodiments,
the analysis module that determines the sentiment associated
with particular pieces of content uses a machine learning
engine which is trained to recognize characteristics of the
content that are associated with sentiment (e.g., whether the
content is predominantly positive or negative). In some
embodiments, the analysis module that identifies topics
expressed in the content uses a machine learning engine
which is trained to model topics and identify them within the
content.

Referring again to FIG. 10, the analysis modules process
the extracted content to generate and return corresponding
outputs associated with the content (block 1006). For
instance, the sentiment analysis may generate a numeric
value within a predetermined range which is representative
of the sentiment of a processed content item. In one embodi-
ment, for example, the generated value may be normalized
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to the range from O to 1, where a lower value represents a
more negative sentiment, and a higher value represents a
more positive sentiment. Analysis modules that are config-
ured to identify entities, keyphrases or topics, on the other
hand, may provide outputs that comprise or represent the
corresponding elements (entities, keyphrases or topics) iden-
tified by the respective modules.

The outputs received from the analysis modules for each
content item are stored in a data structure corresponding to
the content item (block 1008). These stored values effec-
tively comprise an information vector representing the con-
tent item. In one embodiment, the data structure for a
particular content item includes a value corresponding to the
sentiment of the content, a set of entities identified in the
content, a set of keyphrases identified in the content, and a
set of topics identified in the content.

The similarity of two content items is determined by
comparing the respective values associated with a first one
of the content items to the values associated with a second
one of the content items (block 1010). Thus, the sentiments
of'the two content items are compared, the identified entities
for the two content items are compared, the identified
keyphrases for the two content items are compared, and the
identified topics for the two content items are compared. For
each of the comparisons, a corresponding similarity value is
computed which is representative of the semantic similarity
between the values of the two content items (or the semantic
distance between them) with respect to the corresponding
factors. In one embodiment, a closer match between the
compared values will be reflected in a lower similarity value
to represent a lower semantic distance, while a poorer match
will be reflected in a higher similarity value.

The individual similarity values for each of the factors in
this embodiment (sentiment, entities, keyphrases and topics)
are then used to generate a combined similarity score which
is representative of the semantic similarity between the two
content items (block 1012). The combined similarity score
may be computed in a number of different ways. For
example, in one embodiment, the combined similarity score
is computed by simply adding the individual similarity
values for each of the factors. In another embodiment, the
combined similarity score is computed by computing the
square root of the sum of the squares of the individual
similarity values for each of the factors. Other embodiments
may use other computations which involve the different
individual similarity values. In any of these computations,
the individual similarity values for each of the factors may
be multiplied by corresponding weighting factors (e.g., prior
to summing them) in order to place greater emphasis and/or
to reduce emphasis on some of the factors with respect to the
others. Weighting factors may also be used to normalize the
individual similarity values for each of the factors so that the
combined similarity score will fall within a predetermined
range of values.

After the combined similarity score has been generated,
the system determines whether this value indicates that the
content items are sufficiently similar in terms of the semantic
factors that they should be considered to be a semantic
match (block 1012). In one embodiment, the system is
configured to determine whether the combined similarity
score meets a threshold value to determine whether there is
a semantic match (block 1014). In the above example in
which a lower score represents greater similarity, the system
may determine the content items to be a semantic match if
the combined similarity score is less than or equal to (or
alternatively simply less than) a predetermined threshold
value. If the combined similarity score is greater than the
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threshold, the content items are determined not to be a
semantic match. As noted above, weighting factors may be
used to normalize the individual similarity values for the
different semantic factors (e.g., sentiment, entities, key-
phrases and topics) so that the combined similarity score
will be within a predetermined range, allowing for easy and
consistent determination of the semantic similarity of the
content items by comparison to the threshold value.

Returning to FIG. 5, system 102 may cause a display 520
of a user notice for the common document content 518. The
user notice may be displayed in response to the determina-
tion that two electronic document templates of interest
contain common content. If the common content is identical
in each of the electronic document templates, the user notice
may or may not include the common content. If the common
content is not identical, the system may be configured to
display the content contained in the electronic document
templates which has been determined to be common, so that
a user can view the content and determine whether the
content is sufficiently similar that a component template for
the common content should be generated by the system. The
system may also enable the user to select content from one
electronic document template or the other to be used in the
component template. Still further, the system may enable the
user to modify the common content from one of the elec-
tronic document templates to be used in the component
template, or to create new content for the component tem-
plate (e.g., new content that is a semantic match for the
identified common content, but which is not derived directly
from the content contained in either of the compared elec-
tronic document templates.

In one embodiment, the display 520 may be caused to
occur at a display component that is included in or elec-
tronically connected to a client computing device, wherein
the client computing device is electronically connected to
system 102 via link 116. In this embodiment, a user that
views the display 520 of the user notice at the client
computing device may interact with a user interface to
formulate a user instruction to create a component template
for the common text content 518, and to cause the client
computing device to send user instruction data 522 to system
102. Upon receipt of the user instruction data 522, system
102 creates and causes a storage of a component template
524 for the common content. In some embodiments, the
identification of matching content such as identical text or
images automatically triggers creation and storage of a
component template for the common content.

In certain examples, system 102 may causes the created
template 524 to be stored at a database. While this embodi-
ment creates and stores component template 524 in response
to user instruction data, some embodiments may be config-
ured to perform these functions automatically in response to
determining that the electronic document templates have
common document content (e.g., identical content).

Moving to FIG. 11, system 102 may perform a perfor-
mance rule test with respect to incorporation of a created
first component template 1102 into a second component
template 1104. System 102, responsive to determining that
incorporation of the created first component template 1102
into the second component template 1104 will violate a
design test rule, causes a user notice indicative of the design
rule violation to be provided. In this case, system 102
accesses a database of component templates and inspects
each template that uses the created first component to look
for performance rule violations. In the example of FIG. 11,
system 102 determines that the created first component is
too large to fit on the page that is the second component
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template, and in turn sends a user notice of the performance
rule violation to a client computing device.

Operation:

FIG. 12 is a flow diagram of implementation of a method
for creating component templates. In discussing FIG. 12,
reference may be made to the components depicted in FIGS.
2 and 4. Such reference is made to provide contextual
examples and not to limit the manner in which the method
depicted by FIG. 12 may be implemented. A set of electronic
document templates is accessed and instances of duplicated
document content are identified (block 1202). Referring
back to FIGS. 2 and 4, identification engine 202 (FIG. 2) or
identification module 402 (FIG. 4), when executed by pro-
cessing resource 440, may be responsible for implementing
block 1202.

In this embodiment, a user notice for first duplicated
document content is caused to be displayed (block 1204).
Referring back to FIGS. 2 and 4, notice engine 204 (FIG. 2)
or notice module 404 (FIG. 4), when executed by processing
resource 440, may be responsible for implementing block
1204.

Responsive to receipt of data indicative of a user instruc-
tion to create a component template for the first duplicated
content, the component template is created and stored (block
1206). Referring back to FIGS. 2 and 4, component template
engine 206 (FIG. 2) or component template module 406
(FIG. 4), when executed by processing resource 440, may be
responsible for implementing block 1206. The data indica-
tive of the user instruction to create the component template
may, in some embodiments, comprise an explicit user
instruction or command to create the component template.
In some alternative embodiments, it may not be necessary to
explicitly provide an instruction or command. The system
may instead be configured so that initiation of the process of
identifying the duplicated content is taken as an indication of
a user instruction to automatically generate a component
template when duplicated content is identified.

FIG. 13 is a flow diagram of implementation of a method
for creating component templates, where the method
includes identifying common document content based on a
pre-defined degree of similarity between content instances.
In discussing FIG. 13, reference may be made to the
components depicted in FIGS. 2 and 4. Such reference is
made to provide contextual examples and not to limit the
manner in which the method depicted by FIG. 13 may be
implemented.

In this method, a set of electronic document templates is
accessed, and instances in which content of a first document
of the set of electronic document templates is determined to
be within a pre-defined degree of similarity relative to
content of a second document of the set of electronic
document templates are identified (block 1302). The corre-
sponding content instances in each document template are
identified as common document content. Referring back to
FIGS. 2 and 4, identification engine 202 (FIG. 2) or iden-
tification module 402 (FIG. 4), when executed by processing
resource 440, may be responsible for implementing block
1302.

In this embodiment, a display of a user notice for first
common document content is provided in response to iden-
tifying the instance of common content (block 1304). Refer-
ring back to FIGS. 2 and 4, notice engine 204 (FIG. 2) or
notice module 404 (FIG. 4), when executed by processing
resource 440, may be responsible for implementing block
1304.

In response to receipt of data indicative of a user instruc-
tion to create a component template for the first common
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content, the component template is created and stored (block
1306). Referring back to FIGS. 2 and 4, component template
engine 206 (FIG. 2) or component template module 406
(FIG. 4), when executed by processing resource 440, may be
responsible for implementing block 1306.

FIG. 14 is a flow diagram of implementation of a method
for creation of component templates, the method including
analyzing a subject document to identify a set of subject
document sections and creating and storing component
templates for the set of identified subject document sections.
In discussing FIG. 14, reference may be made to the
components depicted in FIGS. 2 and 4. Such reference is
made to provide contextual examples and not to limit the
manner in which the method depicted by FIG. 14 may be
implemented.

In the embodiment of FIG. 14, a set of electronic docu-
ment templates is accessed (block 1402). Referring back to
FIGS. 2 and 4, identification engine 202 (FIG. 2) or iden-
tification module 402 (FIG. 4), when executed by processing
resource 440, may be responsible for implementing block
1402.

Instances of common document content in the set of
electronic document templates are then identified (block
1404). Referring back to FIGS. 2 and 4, identification engine
202 (FIG. 2) or identification module 402 (FIG. 4), when
executed by processing resource 440, may be responsible for
implementing block 1404.

When a first instance of common document content is
identified in the set of electronic document templates, a user
notice for the first common document content is displayed
(block 1406). Referring back to FIGS. 2 and 4, notice engine
204 (FIG. 2) or notice module 404 (FIG. 4), when executed
by processing resource 440, may be responsible for imple-
menting block 1406.

In response to the notice, a user may provide an instruc-
tion, command or other indicator that a component template
is to be created. The component template in this embodiment
is created in response to receiving data indicative of the user
instruction to create the component template for the first
common content (block 1408). Referring back to FIGS. 2
and 4, component template engine 206 (FIG. 2) or compo-
nent template module 406 (FIG. 4), when executed by
processing resource 440, may be responsible for implement-
ing block 1408.

The created component template is stored at a database
(block 1410). Referring back to FIGS. 2 and 4, component
template engine 206 (FIG. 2) or component template module
406 (FIG. 4), when executed by processing resource 440,
may be responsible for implementing block 1410.

A subject document is analyzed to identify a set of subject
document sections (block 1412). Referring back to FIGS. 2
and 4, document analysis engine 214 (FIG. 2) or document
analysis module 414 (FIG. 4), when executed by processing
resource 440, may be responsible for implementing block
1412.

The database is searched to determine that a first compo-
nent template in the database is a duplicate to a first subject
document section (block 1414). Referring back to FIGS. 2
and 4, document analysis engine 214 (FIG. 2) or document
analysis module 414 (FIG. 4), when executed by processing
resource 440, may be responsible for implementing block
1414.

Component templates for the set of identified subject
document sections, except for the first subject document
section, are created and stored (block 1416). Referring back
to FIGS. 2 and 4, document analysis engine 214 (FIG. 2) or
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document analysis module 414 (FIG. 4), when executed by
processing resource 440, may be responsible for implement-
ing block 1416.

FIG. 15 is a flow diagram of implementation of an
iterative method for creation of a component template from
a collection of documents, where the component template
includes content that is common to each of the documents in
the collection. In discussing FIG. 15, reference may be made
to the components depicted in FIGS. 2 and 4. Such reference
is made to provide contextual examples and not to limit the
manner in which the method depicted by FIG. 15 may be
implemented.

In the embodiment of FIG. 15, a set of electronic docu-
ment templates is accessed (block 1502). Identification
engine 202 or identification module 402 (FIG. 4), when
executed by processing resource 440, may be responsible for
implementing block 1502. Identification engine 202 selects
two of the electronic document templates (block 1504) and
identifies content which is common to each of these elec-
tronic document templates (block 1506).

Identification engine 202 then selects a next (i.e., third)
one of the electronic document templates from the collection
(block 1508) and identifies content which is common to this
electronic document template and the content which was
previously identified as common to the first two electronic
document templates (block 1510).

If there are additional electronic document templates in
the collection (block 1512), identification engine 202 selects
the next (i.e., fourth) one of the electronic document tem-
plates from the collection (block 1508) and identifies content
which is common to this electronic document template and
the content which was identified as common to the previ-
ously considered electronic document templates (block
1510).

This process is repeated until all of the electronic docu-
ment templates in the collection have been examined and the
content which is common to the collection has been iden-
tified. After all of the electronic document templates have
been analyzed, if common document content in the collec-
tion of documents is identified, a user notice for the first
common document content is displayed (block 1514). Refer-
ring to FIGS. 2 and 4, notice engine 204 (FIG. 2) or notice
module 404 (FIG. 4) executed by processing resource 440
may be responsible for implementing this function.

In response to the notice, a user may provide an instruc-
tion, command or other indicator that a component template
is to be created. The component template in this embodiment
is created in response to receiving data indicative of the user
instruction to create the component template for the com-
mon content (block 1516). The created component template
is then stored at a database (block 1516). Referring to FIGS.
2 and 4, component template engine 206 (FIG. 2) or com-
ponent template module 406 (FIG. 4), when executed by
processing resource 440, may be responsible for implement-
ing these functions.

FIG. 16 is a flow diagram illustrating an alternative
method for creating component templates from a collection
of electronic document templates. In this embodiment,
rather than identifying content which is common to all of the
document templates in the collection, the method is intended
to identify content that is common to a subset of the
documents in the collection. This method involves selecting
one of the document templates in the collection, iteratively
comparing it to the other documents in the collection to
identify whether the content of the first document is com-
mon to any of the other documents, and generating a
component template if the first document is found to have
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content which is common to one of the other documents. A
second one of the electronic document templates in the
collection is then selected, and the process is repeated,
except that the second document need not be compared to
the first document since this comparison has already been
made.

As shown in the figure, the collection of electronic
document templates is first accessed (block 1602). It is
assumed that there is a number (n) of electronic document
templates in the collection. A first one of the documents
(denoted by the subscript 1) is selected (block 1604). Then,
a second one of the document templates in the collection is
selected as indicated by the subscript j (block 1606). These
two documents are compared to identify instances of content
which is common to both of the documents (block 1608). If
common content is identified, a component template is
created for the common content (block 1610). This compo-
nent template may be compared to any previously generated
component templates and may be discarded if it is duplica-
tive (block 1610). Then, a third electronic document tem-
plate in the collection is selected (blocks 1612-1606) and
this process is repeated until the first document template (i)
has been compared to each of the other document templates
(i+1 through n) in the collection.

After this has been done, the second document template
(i+1) is selected (blocks 1616, 1618, 1604) and it is itera-
tively compared to each of the third through nth document
templates, with a component template being generated as
needed for any pair of document templates that have com-
mon content (blocks 1606-1614). Since the first and second
documents have already been compared, it is not necessary
to compare them again. This is repeated until each of the
document templates and the collection has been compared to
each of the other document templates in the collection, any
shared content has been identified, and any corresponding
component templates have been generated.

Another alternative method for creating component tem-
plates for content that is common to subsets of a collection
of electronic document templates is shown in FIG. 17. In this
embodiment, rather than individually comparing each of the
document templates in the collection with each of the other
document templates in the collection, each of the document
templates is examined once to identify and record content
(e.g., objects or attributes) that is potentially common to
other ones of the document templates, and the recorded
content is thereafter examined to determine whether any of
the content is common to two or more of the document
templates.

As depicted in FIG. 17, the collection of electronic
document templates is accessed (block 1702) and a first one
of the document templates is selected (block 1704). This
document is examined to identify content which is poten-
tially common to the other document templates, and the
identified content is recorded (block 1706). Then, a next one
of the document templates is selected (blocks 1708, 1710,
1704), and potentially common content within this docu-
ment is identified and recorded (block 1706). When all of the
document templates in the collection have been examined
and the corresponding potentially common content has been
recorded, the identified and recorded content is examined to
determine whether any of the content is common to two or
more of the document templates in the collection (block
1712). If it is determined that two or more of the document
templates share common content, a component template is
created corresponding to the common content (block 1714).
As noted above, any of the generated component templates
may be compared to existing component templates to deter-
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mine whether they are duplicative, and only new (non-
duplicative) component templates are stored (block 1714).

Embodiments of the technology may be implemented on
a computing system. Any combination of mobile desktop,
server machine, embedded or other types of hardware may
be used. One exemplary embodiment may be implemented
in a distributed network computing environment. The com-
puting environment in this embodiment includes a client
computer system and a server computer system connected to
a network (e.g., a local area network (LAN), a wide area
network (WAN) such as the Internet, mobile network, or
other type of network or combination thereof). The network
may represent a combination of wired and wireless networks
that network computing environment may utilize for various
types of network communications.

The client computer system may include, for example, a
computer processor and associated memory. The computer
processor may be an integrated circuit for processing
instructions, such as, but not limited to a CPU. For example,
the processor may comprise one or more cores or micro-
cores of a processor. The memory may include volatile
memory, non-volatile memory, semi-volatile memory or a
combination thereof. The memory, for example, may include
RAM, ROM, flash memory, a hard disk drive, a solid-state
drive, an optical storage medium (e.g., CD-ROM), or other
computer readable memory or combination thereof. The
memory may implement a storage hierarchy that includes
cache memory, primary memory or secondary memory. In
some embodiments, the memory may include storage space
on a data storage array. The client computer system may also
include input/output (“I/O”) devices, such as a keyboard,
monitor, printer, electronic pointing device (e.g., mouse,
trackball, stylus, etc.), or the like. The client computer
system may also include a communication interface, such as
a network interface card, to interface with the network.

The memory may store instructions executable by the
processor. For example, the memory may include an oper-
ating system, a page editing or processing program (e.g., a
web browser or other program capable of rendering pages)
and a server program configured to extend the functionality
of the page processing program. Further, the memory may
be configured with a page processable (e.g., capable of being
rendered by) by the page editing program. The page may be
the local representation of a page, such as a web page,
retrieved from the network environment. As will be appre-
ciated, while rendering the page, the page editing/processing
program may request related resources, such as style sheets,
image files, video files, audio files and other related
resources as the page is being rendered and thus, code and
other resources of the page may be added to the page as it
is being rendered.

The server computer system may include, for example, a
computer processor and associated memory. The computer
processor may be an integrated circuit for processing
instructions. For example, the processor may comprise one
or more cores or micro-cores of a processor. The processor
may comprise a CPU. The memory may include volatile
memory, non-volatile memory, semi-volatile memory or a
combination thereof. The memory, for example, may include
RAM, ROM, flash memory, a hard disk drive, a solid state
drive, an optical storage medium (e.g., CD-ROM), or other
computer readable memory or combination thereof. The
memory may implement a storage hierarchy that includes
cache memory, primary memory or secondary memory. In
some embodiments, the memory may include storage space
on a data storage array. A server computer system may also
include I/O devices. The server computer system may also
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include a communication interface, such as a network inter-
face card, to interface with the network.

The memory may store instructions executable by the
processor. For example, the memory may include an oper-
ating system and application server code. The application
server code can be executable to receive requests from client
computers, such as the client computer system, generate or
server page files from a set of page assets (e.g., complete
web pages, page fragments, scripts or other assets) and
return page files in response. A page file may reference
additional resources, such as style sheets, images, videos,
audio, scripts or other resources at the server computer
system or at other network locations, such as at additional
server systems.

According to one embodiment, the network environment
may be configured with a page such as a web page which is
configured to launch and connect to an instance of the server
program. The page may include a page file containing page
code (HTML or other markup language, scripts or code),
stored or generated by the server computer system, that
references resources at the server computer system or other
network locations, such as additional server computer sys-
tems. The page file or related resources may include scripts
or other code executable to launch and connect to an
instance of the server program.

Those skilled in the relevant art will appreciate that the
embodiments can be implemented or practiced in a variety
of computer system configurations including, without limi-
tation, multi-processor systems, network devices, mini-com-
puters, mainframe computers, data processors, and the like.
Embodiments can be employed in distributed computing
environments, where tasks or modules are performed by
remote processing devices, which are linked through a
communications network such as a LAN, WAN, and/or the
Internet. In a distributed computing environment, program
modules or subroutines may be located in both local and
remote memory storage devices. These program modules or
subroutines may, for example, be stored or distributed on
computer-readable media, stored as firmware in chips, as
well as distributed electronically over the Internet or over
other networks (including wireless networks). Example
chips may include Electrically Erasable Programmable
Read-Only Memory (EEPROM) chips.

Embodiments described herein can be implemented in the
form of control logic in software or hardware or a combi-
nation of both. The control logic may be stored in an
information storage medium, such as a computer-readable
medium, as a plurality of instructions adapted to direct an
information processing device to perform a set of steps
disclosed in the various embodiments. Based on the disclo-
sure and teachings provided herein, a person of ordinary
skill in the art will appreciate other ways and/or methods to
implement the invention. Steps, operations, methods, rou-
tines or portions thereof described herein be implemented
using a variety of hardware, such as CPUs, application
specific integrated circuits, programmable logic devices,
field programmable gate arrays, optical, chemical, biologi-
cal, quantum or nanoengineered systems, or other mecha-
nisms.

Software instructions in the form of computer-readable
program code may be stored, in whole or in part, temporarily
or permanently, on a non-transitory computer readable
medium. The computer-readable program code can be oper-
ated on by a processor to perform steps, operations, meth-
ods, routines or portions thereof described herein. A “com-
puter-readable medium” is a medium capable of storing data
in a format readable by a computer and can include any type
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of data storage medium that can be read by a processor.
Examples of non-transitory computer-readable media can
include, but are not limited to, volatile and non-volatile
computer memories, such as RAM, ROM, hard drives, solid
state drives, data cartridges, magnetic tapes, floppy dis-
kettes, flash memory drives, optical data storage devices,
compact-disc read-only memories. In some embodiments,
computer-readable instructions or data may reside in a data
array, such as a direct attach array or other array. The
computer-readable instructions may be executable by a
processor to implement embodiments of the technology or
portions thereof.

A “processor” includes any, hardware system, hardware
mechanism or hardware component that processes data,
signals or other information. A processor can include a
system with a general-purpose central processing unit, mul-
tiple processing units, dedicated circuitry for achieving
functionality, or other systems. Processing need not be
limited to a geographic location, or have temporal limita-
tions. For example, a processor can perform its functions in
“real-time,” “offline,” in a “batch mode,” etc. Portions of
processing can be performed at different times and at dif-
ferent locations, by different (or the same) processing sys-
tems.

Different programming techniques can be employed such
as procedural or object oriented. Any suitable programming
language can be used to implement the routines, methods or
programs of embodiments of the invention described herein,
including R, Python, C, C++, Java, JavaScript, HTML, or
any other programming or scripting code, etc. Communica-
tions between computers implementing embodiments can be
accomplished using any electronic, optical, radio frequency
signals, or other suitable methods and tools of communica-
tion in compliance with known network protocols.

Any particular routine can execute on a single computer
processing device or multiple computer processing devices,
a single computer processor or multiple computer proces-
sors. Data may be stored in a single storage medium or
distributed through multiple storage mediums.

Although the steps, operations, or computations may be
presented in a specific order, this order may be changed in
different embodiments. In some embodiments, some steps
may be omitted. Further, in some embodiments, additional
or alternative steps may be performed. In some embodi-
ments, to the extent multiple steps are shown as sequential
in this specification, some combination of such steps in
alternative embodiments may be performed at the same
time. The sequence of operations described herein can be
interrupted, suspended, or otherwise controlled by another
process, such as an operating system, kernel, etc. The
routines can operate in an operating system environment or
as stand-alone routines. Functions, routines, methods, steps
and operations described herein can be performed in hard-
ware, software, firmware or any combination thereof.

It will be appreciated that one or more of the elements
depicted in the drawings/figures can also be implemented in
a more separated or integrated manner, or even removed or
rendered as inoperable in certain cases, as is useful in
accordance with a particular application. Additionally, any
signal arrows in the drawings/figures should be considered
only as exemplary, and not limiting, unless otherwise spe-
cifically noted.

In the description herein, numerous specific details are
provided, such as examples of components and/or methods,
to provide a thorough understanding of embodiments of the
invention. One skilled in the relevant art will recognize,
however, that an embodiment may be able to be practiced
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without one or more of the specific details, or with other
apparatus, systems, assemblies, methods, components,
materials, parts, and/or the like. In other instances, well-
known structures, components, systems, materials, or opera-
tions are not specifically shown or described in detail to
avoid obscuring aspects of embodiments of the invention.
While the invention may be illustrated by using a particular
embodiment, this is not and does not limit the invention to
any particular embodiment and a person of ordinary skill in
the art will recognize that additional embodiments are
readily understandable and are a part of this invention.

As used herein, the terms “comprises,” “comprising,”
“includes,” “including,” “has,” “having,” or any other varia-
tion thereof, are intended to cover a non-exclusive inclusion.
For example, a process, product, article, or apparatus that
comprises a list of elements is not necessarily limited only
those elements but may include other elements not expressly
listed or inherent to such process, product, article, or appa-
ratus.

Furthermore, the term “or” as used herein is generally
intended to mean “and/or” unless otherwise indicated. For
example, a condition A or B is satisfied by any one of the
following: A is true (or present) and B is false (or not
present), A is false (or not present) and B is true (or present),
and both A and B are true (or present). As used herein, a term
preceded by “a” or “an” (and “the” when antecedent basis is
“a” or “an”) includes both singular and plural of such term,
unless clearly indicated within the claim otherwise (i.e., that
the reference “a” or “an” clearly indicates only the singular
or only the plural). Also, as used in the description herein
and throughout the meaning of “in” includes “in” and “on”
unless the context clearly dictates otherwise.

Reference throughout this specification to “one embodi-
ment”, “an embodiment”, or “a specific embodiment” or
similar terminology means that a particular feature, struc-
ture, or characteristic described in connection with the
embodiment is included in at least one embodiment and may
not necessarily be present in all embodiments. Thus, respec-
tive appearances of the phrases “in one embodiment”, “in an
embodiment”, or “in a specific embodiment” or similar
terminology in various places throughout this specification
are not necessarily referring to the same embodiment. Fur-
thermore, the particular features, structures, or characteris-
tics of any particular embodiment may be combined in any
suitable manner with one or more other embodiments. It is
to be understood that other variations and modifications of
the embodiments described and illustrated herein are pos-
sible in light of the teachings herein and are to be considered
as part of the spirit and scope of the invention.

Additionally, any examples or illustrations given herein
are not to be regarded in any way as restrictions on, limits
to, or express definitions of, any term or terms with which
they are utilized. Instead, these examples or illustrations are
to be regarded as being described with respect to one
particular embodiment and as illustrative only. Those of
ordinary skill in the art will appreciate that any term or terms
with which these examples or illustrations are utilized will
encompass other embodiments which may or may not be
given therewith or elsewhere in the specification and all such
embodiments are intended to be included within the scope of
that term or terms. Language designating such nonlimiting
examples and illustrations includes, but is not limited to:
“for example,” “for instance,” “e.g.,” “in one embodiment.”

Thus, while the invention has been described with respect
to specific embodiments thereof, these embodiments are
merely illustrative, and not restrictive of the invention.
Rather, the description is intended to describe illustrative
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embodiments, features and functions in order to provide a
person of ordinary skill in the art context to understand the
invention without limiting the invention to any particularly
described embodiment, feature or function, including any
such embodiment feature or function described. While spe-
cific embodiments of, and examples for, the invention are
described herein for illustrative purposes only, various
equivalent modifications are possible within the spirit and
scope of the invention, as those skilled in the relevant art will
recognize and appreciate.

As indicated, these modifications may be made to the
invention in light of the foregoing description of illustrated
embodiments of the invention and are to be included within
the spirit and scope of the invention. Thus, while the
invention has been described herein with reference to par-
ticular embodiments thereof, a latitude of modification,
various changes and substitutions are intended in the fore-
going disclosures, and it will be appreciated that in some
instances some features of embodiments of the invention
will be employed without a corresponding use of other
features without departing from the scope and spirit of the
invention as set forth. Therefore, many modifications may
be made to adapt a particular situation or material to the
essential scope and spirit of the invention.

Benefits, other advantages, and solutions to problems
have been described above with regard to specific embodi-
ments. However, the benefits, advantages, solutions to prob-
lems, and any component(s) that may cause any benefit,
advantage, or solution to occur or become more pronounced
are not to be construed as a critical, required, or essential
feature or component.

What is claimed is:

1. A system comprising:

one or more computer processors and one or more com-

puter memories, the one or more computer processors

adapted to:

obtain a plurality of content instances contained in a set
of electronic document templates stored in the one or
more computer memories;

provide the plurality of content instances to one or
more analysis modules executed by the one or more
computer processors;

determine, by the one or more analysis modules for
each of the plurality of content instances, one or
more corresponding values for corresponding
semantic factors;

store, for each of the plurality of content instances, the
corresponding values for the corresponding semantic
factors in a data structure associated with the content
item;

compare, for each pair of the plurality of content
instances, respective values of the corresponding
data structures to determine similarity scores for
each of the semantic factors;

weight and combine, for each pair of the plurality of
content instances, the similarity scores for the
semantic factors to determine a degree of similarity
of the pair of the plurality of content instances;

compare, for each pair of the plurality of content
instances, the corresponding degree of similarity to a
threshold value to determine whether the pair of the
plurality of content instances is semantically similar.

2. The system of claim 1, wherein the one or more
computer processors are configured to create a component
template corresponding to two or more electronic document
templates of the set of electronic document templates,
wherein the component template contains one or more
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content instances in the two or more electronic document
templates that are determined to be semantically similar, and
store the component template in the one or more computer
memories.
3. The system of claim 1, wherein the one or more
computer processors are configured to, for each of the
content instances, store the values for each of the one or
more semantic factors in a corresponding vector.
4. The system of claim 3, wherein the degree of similarity
between the content instances is determined by comparing
the respective semantic factor values of the vectors corre-
sponding to the content instances, determining the degree of
similarity of the content instances with respect to each
semantic factor, and summing the degrees of similarity of
the content instances for all of the semantic factors to
generate a similarity score.
5. The system of claim 1, wherein the one or more
computer processors are adapted to, for each electronic
document template of the set of electronic document tem-
plates:
analyze content therein and thereby
determine a sentiment associated with the electronic
document template,

recognize entities identified in the electronic document
template,

identify keyphrases contained in the electronic docu-
ment template, and

identify topics contained in the electronic document
template; and

identify semantically similar content instances by com-
paring the identified sentiments, the recognized enti-
ties, the identified keyphrases, and the identified topics
in each electronic document template of the set of
electronic document templates.

6. The system of claim 5, wherein identifying the seman-
tically similar content instances comprises computing a
semantic distance between two electronic document tem-
plates of the set of electronic document templates, wherein
the semantic distance is determined based on one or more of:

a first similarity value representative of a similarity
between sentiments associated with the two electronic
document templates of the set of electronic document
templates,

a second similarity value representative of recognized
entities identified in the two electronic document tem-
plates of the set of electronic document templates,

a third similarity value representative of a similarity
between identified keyphrases contained in the two
electronic document templates of the set of electronic
document templates, and

a fourth similarity value representative of a similarity
between identified topics contained in the two elec-
tronic document templates of the set of electronic
document templates.

7. A computer program product comprising a non-transi-
tory computer-readable medium storing instructions execut-
able by one or more processors to perform:

obtaining a plurality of content instances contained in a
set of electronic document templates;

providing the plurality of content instances to one or more
analysis modules executed by the one or more com-
puter processors;

determining, by the one or more analysis modules for
each of the plurality of content instances, one or more
corresponding values for corresponding semantic fac-
tors;
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storing, for each of the plurality of content instances, the
corresponding values for the corresponding semantic
factors in a data structure associated with the content
item;

comparing, for each pair of the plurality of content

instances, respective values of the corresponding data
structures to determine similarity scores for each of the
semantic factors;

weighting and combining, for each pair of the plurality of

content instances, the similarity scores for the semantic
factors to determine a degree of similarity of the pair of
the plurality of content instances;

comparing, for each pair of the plurality of content

instances, the corresponding degree of similarity to a
threshold value to determine whether the pair of the
plurality of content instances is semantically similar.

8. The computer program product of claim 7, wherein the
instructions are further executable by the one or more
processors to create a component template corresponding to
two or more electronic document templates of the set of
electronic document templates, wherein the component tem-
plate contains one or more content instances in the two or
more electronic document templates that are determined to
be semantically similar, and store the component template.

9. The computer program product of claim 7, wherein the
instructions are further executable by the one or more
processors to analyze, for each electronic document tem-
plate of the set of electronic document templates, content
therein and determine a sentiment associated with the elec-
tronic document template, the instructions being further
executable by the one or more processors to identify seman-
tically similar content instances by comparing at least the
sentiment associated with each electronic document tem-
plate of the set of electronic document templates.

10. The computer program product of claim 7, wherein
the instructions are further executable by the one or more
processors to analyze, for each electronic document tem-
plate of the set of electronic document templates, content
therein and recognize entities identified therein, the instruc-
tions being further executable by the one or more processors
to identify semantically similar content instances by com-
paring at least the recognized entities identified in each
electronic document template of the set of electronic docu-
ment templates.

11. The computer program product of claim 7, wherein the
instructions are further executable by the one or more
processors to analyze, for each electronic document tem-
plate of the set of electronic document templates, content
therein and identify keyphrases contained therein, the
instructions being further executable by the one or more
processors to identify semantically similar content instances
by comparing at least the identified keyphrases in each
electronic document template of the set of electronic docu-
ment templates.

12. The computer program product of claim 7, wherein
the instructions are further executable by the one or more
processors to analyze, for each electronic document tem-
plate of the set of electronic document templates, content
therein and identify topics contained therein, the instructions
being further executable by the one or more processors to
identify semantically similar content instances by compar-
ing at least the identified topics in each electronic document
template of the set of electronic document templates.

13. The computer program product of claim 7, wherein
the instructions are further executable by the one or more
processors to, for each electronic document template of the
set of electronic document templates,



US 11,907,669 B2

29

analyze content therein and thereby

determine a sentiment associated with the electronic
document template,

recognize entities identified in the electronic document
template,

identify keyphrases contained in the electronic docu-
ment template, and

identify topics contained in the electronic document
template;

identify semantically similar content instances by com-
paring the identified sentiments, the recognized enti-
ties, the identified keyphrases, and the identified topics
in each electronic document template of the set of
electronic document templates, wherein identifying the
semantically similar content instances comprises com-
puting a semantic distance between two electronic
document templates of the set of electronic document
templates, wherein the semantic distance is determined
based on one or more of:

a first similarity value representative of a similarity
between sentiments associated with the two elec-
tronic document templates of the set of electronic
document templates,

a second similarity value representative of recognized
entities identified in the two electronic document
templates of the set of electronic document tem-
plates,

a third similarity value representative of a similarity
between identified keyphrases contained in the two
electronic document templates of the set of elec-
tronic document templates, and

a fourth similarity value representative of a similarity
between identified topics contained in the two elec-
tronic document templates of the set of electronic
document templates.

14. A method comprising:

obtaining a plurality of content instances contained in a
set of electronic document templates;

providing the plurality of content instances to one or more
analysis modules executed by the one or more com-
puter processors;

determining, by the one or more analysis modules for
each of the plurality of content instances, one or more
corresponding values for corresponding semantic fac-
tors;

storing, for each of the plurality of content instances, the
corresponding values for the corresponding semantic
factors in a data structure associated with the content
item;

comparing, for each pair of the plurality of content
instances, respective values of the corresponding data
structures to determine similarity scores for each of the
semantic factors;

weighting and combining, for each pair of the plurality of
content instances, the similarity scores for the semantic
factors to determine a degree of similarity of the pair of
the plurality of content instances;

comparing, for each pair of the plurality of content

instances, the corresponding degree of similarity to a

threshold value to determine whether the pair of the

plurality of content instances is semantically similar.
15. The method of claim 14, further comprising:
creating a component template corresponding to two or
more electronic document templates of the set of elec-
tronic document templates, wherein the component
template contains one or more content instances in the
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two or more eclectronic document templates that are

determined to be semantically similar, and

storing the component template.

16. The method of claim 14, wherein identifying the
semantically similar content instances comprises analyzing,
for each electronic document template of the set of elec-
tronic document templates, content therein, determining a
sentiment associated with each electronic document tem-
plate, and comparing at least the sentiment associated with
each electronic document template of the set of electronic
document templates.

17. The method of claim 14, wherein identifying the
semantically similar content instances comprises analyzing,
for each electronic document template of the set of elec-
tronic document templates, content therein, identifying enti-
ties contained therein, and comparing at least the identified
entities contained in each electronic document template of
the set of electronic document templates.

18. The method of claim 14, wherein identifying the
semantically similar content instances comprises analyzing,
for each electronic document template of the set of elec-
tronic document templates, content therein, identifying key-
phrases contained therein, and comparing at least the iden-
tified keyphrases contained in each electronic document
template of the set of electronic document templates.

19. The method of claim 14, wherein identifying the
semantically similar content instances comprises analyzing,
for each electronic document template of the set of elec-
tronic document templates, content therein, identifying top-
ics contained therein, and comparing at least the identified
topics contained in each electronic document template of the
set of electronic document templates.

20. The method of claim 14, further comprising:

analyzing, for each electronic document template of the

set of electronic document templates, content therein
and thereby

determining a sentiment associated with the electronic
document template,

recognizing entities identified in the electronic docu-
ment template,

identifying keyphrases contained in the electronic
document template, and

identifying topics contained in the electronic document
template;

identifying semantically similar content instances by

comparing the identified sentiments, the recognized

entities, the identified keyphrases, and the identified
topics in each electronic document template of the set
of electronic document templates;

wherein identifying the semantically similar content

instances comprises computing a semantic distance

between two electronic document templates of the set
of electronic document templates, wherein the semantic
distance is determined based on one or more of:

a first similarity value representative of a similarity
between sentiments associated with the two elec-
tronic document templates of the set of electronic
document templates,

a second similarity value representative of recognized
entities identified in the two electronic document
templates of the set of electronic document tem-
plates,

a third similarity value representative of a similarity
between identified keyphrases contained in the two
electronic document templates of the set of elec-
tronic document templates, and
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a fourth similarity value representative of a similarity
between identified topics contained in the two elec-
tronic document templates of the set of electronic
document templates.
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