United States Patent

US007139761B2

(12) (10) Patent No.: US 7,139,761 B2
McKibben et al. 45) Date of Patent: Nov. 21, 2006
(54) DYNAMIC ASSOCIATION OF 6,236,971 Bl 5/2001 Stefik et al.
ELECTRONICALLY STORED 6,311,228 Bl 10/2001 Ray
INFORMATION WITH ITERATIVE 6,418,461 Bl 7/2002 Barnhouse et al.
WORKFLOW CHANGES 6,421,678 B1* 7/2002 Smiga et al. ............... 707/102
6,539,371 Bl 3/2003 Bleizeffer et al.
(75) Inventors: Michael T. McKibben, Columbus, OH 2002/0001301 Al 1/2002 Sarkissian et al.
(US); Jeffrey R. Lamb, Westerville, 2002/0078150 Al*  6/2002 Thompson et al. ......... 709/204
OH (US) 2002/0143877 Al* 10/2002 Hackbarth et al. .......... 709/205
2003/0069849 Al 4/2003 Stefik et al.
(73) Assignee: Leader Technologies, Inc., Westerville, 2003/0217096 Al* 11/2003 McKelvie et al. .......... 709/202
OH (US)
(*) Notice: Subject to any disclaimer, the term of this OTHER PUBLICATIONS
patent is extended or adjusted under 35 ) ) o )
U.S.C. 154(b) by 0 days International Written Opinion, PCT/US03/39421, mailed Nov. 15,
"' ’ 2004.
. Diane Mizrahi; Patent Cooperation Treaty International Search
(21) - Appl. No.: 10/732,744 Report; Jun. 27, 2004; Alexandria, Virginia.
(22) Filed: Dec. 10, 2003 * cited by examiner
(65) Prior Publication Data Primary Examiner—Diane Mizrahi
US 2004/0122835 Al Jun. 24, 2004 (57) ABSTRACT
Related U.S. Application Data
(60) Provisional application No. 60/432,255, filed on Dec. A data management togl. The too! 154 m?lﬁed’ hqnzontal
11. 2002 syste.:m for communications, organization, information pro-
’ ’ cessing, and data storage. The tool operates seamlessly with
existing platforms, and is a common workflow layer that is
(51) Imt. CL . .
GO6F 17/30 (2006.01) automated with a scalable, relational database. The tool uses
(52) US.Cl 707/10 one or both of a relational and object database engine that
53 F'- l‘d fCl """ . ﬁ """ o S """" h """""""""" 7 07/1-10 facilitates at least many-to-many relationships among data
(58) Fie 787 n 0355110:?10;17 97;5; 0 1715/75 3 79 5787, elements. The highest contextual assumption is that there
e 725/1'12.’ 709/202 ’204 205’ exists an entity that consists of one or more users. The data
S lication file f ) ’ b h" > storage model first assumes that files are associated with the
ee application file for complete search history. user. Thus, data generated by applications is associated with
(56) References Cited an individual, group of individuals, and topical content and

U.S. PATENT DOCUMENTS
6,154,465 A 11/2000 Pickett

not simply with a folder, as in traditional systems.

35 Claims, 18 Drawing Sheets

100
102
USER DATA
104
10 CONTEXTlr_ 106
CONTEXT
COMPONENT | DATA
CONTEXTDATAN _,,
—> k
116
r 108
C{)R@fgsg% « APPLICATION

e 114
|—> CONTEXTy




U.S. Patent  Nov.21,2006  Sheet 1 of 18 US 7,139,761 B2
f 100
102
— > USERDATA
I I's 104
110 CONTEXTlr_ 100
CONTEXT
COMPONENT | CATA
CONTEXT DATA .
12|
116
L I [ 108
TRACKING
COMPONENT € APPLICATION

I—» CONTEXTx

FIG. 1



U.S. Patent Nov. 21, 2006 Sheet 2 of 18 US 7,139,761 B2

C START )
I

USER ASSOCIATES | —200
WITH A FIRST CONTEXT

AUTO CREATE
AND UPDATE
CONTEXT DATA

l

_— 210 |USER ASSIGNS [ _— 202
APP(S)

l

USER PERFORMS A }_— 204
DATA OPERATION

l

USER CHANGES | — 206
CONTEXT

l

APPS AND DATA 208
ASSOCIATED WITH ¥
NEW CONTEXT

FIG. 2



U.S. Patent Nov. 21, 2006 Sheet 3 of 18 US 7,139,761 B2
i 300
308
WEB,, 4
BOARD, || ™
B WEB, 304
WEB,
B( [ BOARD, M~ 3%
B(
I: BOARD,
«— 306
BOARD,,
FIG.3
402
o~ 400 | |
q WEB, WEB,
BOARD, BOARD, BOARD,
v v
Y BOARD, BOARD,
BOARD,
X WEB, WEB,
BOARD,
BOARD,
BOARD,
BOARD,
FIG. 4A FIG. 4B



U.S. Patent Nov. 21, 2006 Sheet 4 of 18 US 7,139,761 B2

START

GENERATE WEBS AND | — 500
BOARDS TABLE

'

CREATE BOARDS | 02

:

CREATE CONTENT AND | — 504
ASSOCIATE WITH A BOARD

I

CREATE COLLECTION(S) | — 506
OF BOARDS

l

WEB AND BOARD _— 508
RELATIONSHIPS CHANGE

l

SYSTEM AUTO UPDATES
TABLE WITH CHANGES OF |_— 510
CONTEXT, WEB, BOARD(S),
APPS, AND DATA, TO USER

STOP

FIG. 5



U.S. Patent Nov. 21, 2006 Sheet 5 of 18 US 7,139,761 B2

.~ 600
WEBS AND BOARDS TABLE
USER(S) WEB(S) BOARD(S) BOARD(S) P/C RELATION
12,3 Wi Bil,BI2, Bl4 Bl1:BI2; Bl4
6 w2 B23, B25 NA
7.8 WI1,W3 B36.B37 B36:B37;B36
—_—
FI1G. 6
.~ 700
704
L
706 I— 708
USER | 702 | _ |
NODES  [¢ | SERVICES |
A I
712
710 |
GLOBAL | v l
COMMUNICATIONS e L)
NETWORK | l
DATA STORAGE
L |

FIG. 7



US 7,139,761 B2

Sheet 6 of 18

Nov. 21, 2006

U.S. Patent

Ty
see 7y b o . 718
INALSAS dDOVYOLS
QMF I\ A A
RN ) T
SADIAYAES >h— +78

14¢L]

0L —

> DNIHOLIMS
oS
818

T\ VIQIWILTOW /o
(4]

SADIAYAS

SADIAYAS
FAVYMINOYD
TIVIN-3

SADIANYAES
ddIs1no

>

TIL

TIOMIAN
SNOLLVDINOWWOD
Tvd0OT1O

STVLIYOd

108
gam
08— | qam
WALSAS YIAYAS

ogs
SN
\ 4
< ,| saaon
oL~ 94N
oo~




U.S. Patent Nov. 21, 2006 Sheet 7 of 18 US 7,139,761 B2

o~ 900
016 PEOPLE
%\ CONTEXTS
\ \ WEBS
<
A BOARDS
//]”o
%
Ofo APPLICATIONS
\C\(){
DATABASE/FOLDERS
FILES
902 904 906 908 914
FIG.9
o 1000
1002 [~ 1004 1006 [~ 1008 [~ 1010
»| USER(S) » CONTEXT |—»| APPLICATION(S) —»| FOLDER(S) }—»

DATA ——l

FI1G. 10



U.S. Patent Nov. 21, 2006 Sheet 8 of 18 US 7,139,761 B2

1100
/1108
. —e
PLATFORM 1102
L 1104
oS, 08, oS, os, “]
STORAGE 1106

FIG. 11



U.S. Patent Nov. 21, 2006 Sheet 9 of 18 US 7,139,761 B2

o~ 1200
MANY USERS
MANY CONTEXTS
MANY WORKFLOWS
. SECURE
MANY PROJECTS AN
z SCALABLE
MANY TOPICS / /—\ < A
. 7 WEB-BASED
MANY PRIORITIES
. ONE INTERFACE \ \
MANY FILE TYPES z z
i ONE APPLICATION ANY PLATFORM
MANY TOOLS I I DATA T I
. ONE DATA STORE MANTAggt‘ENT ANY ACCESS DEVICE
EMAIL/FAX/IM T ¥ r .
r ONE SEARCH| 1202 BRIDGE 3RP PARTIES
MULTIMEDIA
PHONE/DATA 1204

s
oo
(=

o
[l
[]

FIG. 12



U.S. Patent Nov. 21, 2006 Sheet 10 of 18 US 7,139,761 B2

PLATFORM

3RD PARTY APP INTEGRATION

SECURITY CAMERAS/DEVICES

PROJECT & WORKFLOW MGMT

FILE & DOCUMENT SHARING

ONLINE MEETINGS

TELECONFERENCING

FIG. 13



US 7,139,761 B2

Sheet 11 of 18

Nov. 21, 2006

U.S. Patent

(4441 =\

SYISMmodd

S4DIAdd
SSATI3dIM

A

o

ozp1 -

P1"OId

18S PP ygawas NowLvoItddv gam

NOILDINNOD
dNVdavodd

»i

(444! A

NOILOINNOD
vivd

d44dS-HOIH
A

01v1 A sov1 A\ [~ 0vl

Y

ADVIOLS MAA JIAYATS
SSVIN ASvdvivd

91y

> JOSSID0YUd ISS/LISX/TNX

pIpT

wrl A



US 7,139,761 B2

Sheet 12 of 18

Nov. 21, 2006

U.S. Patent

ST 'O

awir|

. L)

pullay

wlaaenooal

uaissaA AuQ xe L
UDISIEA UIPIMPRUG M0
saonoN (efia)

(iews poddns e puag

nobon

sjeuoiny
disH

juld
piomssed
abueyn
pleog
afieuepy

SJOA
80ST —, meﬂ"
uoising

mm_ozgm_
[man uauno 2y 10} 1s) o) sway o) e

sSNIsIq
ajdwo) zodoy

Buipuad| Buipusd >_>_~ Bmz_ M3N AW WA

— — B0 Loidoy.
A4 aealn Joo

1817 <PdN< 28N

= yoleag  spieoqiopea AW

|

epuaby |In4

auoyd

Uil sysqem joyio|  ¥sEL [ wsn |

| aulpeay smau 1xa) ulelq| JEPUSIED .

%00 mau sayoune] Auedwog| 2EeSSAN Gmm_“%w >x
() smap asudiajug bOST \

epusby

SMaN

20ST —>» wodsaNsqam /:sdny | ssaippy

[—

uud jrewg AojsiH

BIPS|N SOJOAB4 YolesS SWOH ysayey dojg @ @

disH  s|00] sojoAed MAIA P39

saoinag Auedwon




US 7,139,761 B2

Sheet 13 of 18

Nov. 21, 2006

U.S. Patent

91 ‘Ol

awi|

01ST —~,

siapio4 0 ‘sway 0  (Ipa) aweuay

@ag) wes [ O

siapjo4 g ‘sway g  (Wips) sweuay

@m)syeia ] O

2091 —~

_ A _ (uaun)) uey

M3IA 0} J3p|O4 103198

©yepoI Py [

[maIA Jua1INS By} Jo} 181| 0) SWaY oN ]

ulei\/ :yled sung

et

leusaix3 wmw piemio4  Adonsanoin 1919

ot WI

saInjeubis”

V| men|

xoqu| <}asy <abessapy  1asn

epuaby |ng4

Ul 3YSgdIM JaYl0

| |ul|peay SMauU Jx3) uie|d
00| M3u sayoune| Auedwor
(c) smapN ssudigjuy

epuaby

SMaN

uoissep Aup 8]

UOISIOA UipimpeUg MO

seonon leba

fews poddns e pues

nobo

s|euon |
disH

uud
plomssed
abuey)n
pJeog
abeuepy

SJoA
seap|
SMap

uoisialg
SaloN
salld
ssnasiq
apndwa)
B0
198N

yoseas

auoyd

¥sel
1epusjen
SbEsSaR

goidoy
yoido

spieoquapea AW

1oeW0D AW
3[y01d AW

wooajsqam /:sdny

ssalppy

[
[
o
v

g lew3 AojSiH BIPSIN SSjlioABd UoieaS BswoH Ysaysy dojg

©

dioH s|00]|

sejione] MIIA NP3 dj

saoineg Auedwo)




US 7,139,761 B2

Sheet 14 of 18

Nov. 21, 2006

awi|
19A198 uo sabfessaw O>N0.~D uoisiep AuQ e}
UOisJaA yipimpeuq o7
_ _ sealjop |eba
pIOMSSEH |lewe poddns e pues
0IST — | UEN 150 e
JEIVES) aon__ sfetioin),
_ QUON| "™ i Bl euienka dieH
Ui TEV 3910 Bunoa aiuadold lew3 jeutsixy
_ 3uoN| [ 18U SS8IpPEDIEWS g
JaquIn [feyy 8910A Buiwoouy SSaippY lEWg Ewmmwmm
[ auoN] [ SweuxaIN| PTEoH
Uid Xe4 Bujwoou) SLUBWIN PiEog abeuepy
[ SUON| [ sas]
JaqUINN Xe4 buiuoou| SWEeN pIEoqIapea 210A
[ pieog AN seap|
uonduossq SMON
aunp 8ieg 98N uoising
auwn) e 50| S3JON
oLt —" LM A= RN o e soig
S9INgURY PJEOQISPEDT [BISUSS) ssnosiq]
spdwo) Zodo
o211 eT) 1oidoj
e 99
-m..w.m.umau m._Mw:_ S100 ._._ [ZENED) oo
Jp3 <pieog abeuepy  Jasn P3 UoIeds  spireoqiepes A
auoyd
Ul 3Ysgam JaYi0 jsel !
I SMe Jepusied
 aulipEay U e Uield sbessapy pewog AW
300] mau sayoune| Auedwo?) SRR
epuaby |in4 (c) smepN esudiojuz
epuaby SMON
20ST —> woa'asqam J:sdny SSsalppy

[
=
™~
e

uud pew3 AojSIH eIps|y SojUoAB4 yoleag awoH ysayey doig @ @

dioH  slool sayioned MIIA WP 9|4

saoineg Auedwo)

U.S. Patent




81 "Old

)

US 7,139,761 B2

Sheet 15 of 18

uoisIBp, Alup 1xa]
UOISIBA Yipwmpeug Mo
SeonoN (efe

llewe poddns 8 puag

nobo

sjeuoin}
djeH

uud
piomssed
abueyn
pieocg
abeuepy

2107

0151 — seap|
SMaN
uoising
......................... ... 1MaIn wa1no ay) 10} 15y 01 swap on] oy
=N B | wm:Um_.o

R apdwog zodo|
HeQ Yo pejuon 1aido]
[I\4 dnjag jied 195N
............................................... mc_vcmmc_ucoms__%A%zEQﬂ:&m&

7081 ~ ISI7 <auoyd<  Jasn S| Udiess  spieoquapea AW

Nov. 21, 2006

auoyd
NUI| 3ISqaM JBYIO Ase) !

| Bupesy smau xa} uield| ‘BPUSED
%00| mau seyoune| Auedwon| °BESSIW JOBIO) »s_
epuaby |In4 (g) smaN ssudisjug Slold TN

epuaby SMON

wooausqam jisdy | ssalppy

0081 Jud lews AIOJSIH BIPOI SSMIOAE4 LolesS owoH ysayey dois @ @)
deH siool sspioned malA WP olid
3=/ saoiniag Auedwon

U.S. Patent




US 7,139,761 B2

Sheet 16 of 18

Nov. 21, 2006

U.S. Patent

61 "OIA

swil

_ A _ (uauny) urep _

MBIA 0} JOPjOZ D8[0S

wyEpoarey [

[Ma1A JuaiInd o) 104 181) 0} SWa)l ON ]

ulep/ yled uaing

W RREDT)

[ * pateed

T peoin

mopaeyn|  men|  Aw| meN Aw| 5]

IsI7 <sall4 Jasn

]

epuaby ||n4

Ul Busgam Byl

| BUI|pEdY SMB3U X8 ule|d
00| M3U saysune| Aueduwon
(¢) smoap asudisjug

epuaby

SMaN

uoisIsp AluQ 1xe L

UOISIBA Yipimpeug Mo

saafjoN [28a1

ews poddns e pusg

inobo

s|eucin]
diaH

uud
plomssed
abueyn
pieog
abeuep

3JOA
seapj
SM3N
uaisiaig
seJoN
saNd
ssnasIg
adwon
10BU0D
193N

yoseag

auoyd

AseL
Jepuafer
abessapw

zado}
1o1dot

spieoquopea AN

weuon AW
ajyoid AN

wooaNsqam /sdny | ssalppy

)
)|
L

g Jew3 AOjSIH BIpSy Sal)loned yoseag awol Yysausy dols @ @

doH  S|001 SSJIOABH  MBIA

p3 s8id

saoinag Auedulon




US 7,139,761 B2

Sheet 17 of 18

Nov. 21, 2006

U.S. Patent

07 'O

awi| _

Zpieog vpiecg
vypieog gpseoq
PIYD e

gqoapn sPaloid [enads
uonessiuipy uiwpy
pIyo judied

ENTENEEY)
OISt —~, Zisn tpieog

z21asn Zpreog
195N Lpieog

1S0H SWEN pleog

o SpIEsH AN

14
BBpEMOIEY TN I55158 “USIVOL AN Uiof Buipuad| BUBTE T AW E_ >§_ maN >_>;

2
©
a
@
=
2
£
A
;
©
15

uoisiap AUQ xeL
UOISIBA UIPIMPBUR MO
sadnoN jefen

|iewse poddns e pusg

jnobo

s|euon]
diaH

g
promssed
abuey)
pJeog
abeuep

S0/
seapj
SMaN

uoIsIng
S9JON
s34
ssnasi)
adwon

JoEJUOD
JEET]

X
i

15 <198 1880 T

auoyd

Ul 3usqam 1Yo Ase)

L Suipeay smau 1xa} ule|d| 4EBPUSIED
30O| Mau sayoune; Auedwo))
epuaby |In4 (c) smepN esudisjuz

abessapy

epuaby

SMaN

Zoido)
1o1do}

yoreag  spseoquopea AW

198N

e A
8loid AN

wosausqam //:sdny

ssalppy

=
)
=
o

juud llew3 Aio)siH eIpapy SejuoABq UdJeag BWoOH Yysauoy dolg

©

disH S|00|

ssjione  MOIA  WpT  alld

saoIneg Auedwo)




U.S. Patent Nov. 21, 2006 Sheet 18 of 18 US 7,139,761 B2

2102
/—
: L _[—2]30_-
PROCESSING | 2104 } | OPERATING SYSTEM
UNIT v T 21327
S Vel
2108 /-2106 ! + APPLICATIONS
SYSTEM N 3T
MEMORY | 2112 'Y MODULES
/] VYT
! [ ram L e M3
A “] b DATA :
Voo 2Aln )
o H— 2110
f———— N

L 2114 r""*‘~v-2114

2124 | / =
INTERFACE INTERNAL | EXTERNAL |
~ HDD_ _ ~

~—_HDD _~ 12116 “~~ _HDD _
/|

2126 FDD L2118
INTERFACE
DISK

@ A 2120 yakian
INTERFACE L2122 & ~2138
2146 DISK M1
KEYBOARD
J VIDEO
" | ADAPTOR | 2140
£~ 2142 WIRED/WIRELESS) MOUSE
INPUT  [¢
2158 2154 2148
«—> DEVICE - L v
INTERFACE [« » MODEM [« » WAN j«—>» REMOTE
COMPUTER(S)
£ 2156 2152
| NETWORK | J AN ks 2150
ADAPTOR | (WIRED/WIRELESS) <>
| MEMORY/
STORAGE

F1G. 21



US 7,139,761 B2

1

DYNAMIC ASSOCIATION OF
ELECTRONICALLY STORED
INFORMATION WITH ITERATIVE
WORKFLOW CHANGES

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Patent application Ser. No. 60/432,255 entitled “METHOD
FOR DYNAMIC ASSOCIATION OF ELECTRONI-
CALLY STORED INFORMATION WITH ITERATIVE
WORKFLOW CHANGES”, filed Dec. 11, 2002; and is
related to U.S. patent application Ser. No. 10/731,906
entitled “CONTEXT INSTANTIATED APPLICATION
PROTOCOL” filed on Dec. 10, 2003.

TECHNICAL FIELD

This invention is related to management and storage of
electronic information. More particularly, this invention
relates to new structures and methods for creating relation-
ships between users, applications, files, and folders.

BACKGROUND OF THE INVENTION

Digital communications presently supply solutions to
users in ways that are completely divorced from their
business context. A particular item of communication pro-
vides little or no inherent understanding of how that com-
munication furthers the purpose and intent of the group or
enterprise. In other words, an email (electronic mail) inbox
collects email messages about all topics, both business and
personal. The email application itself is not discerning about
topic, priority, or context beyond perhaps rudimentary “mes-
sage filters” that will look for certain key words or people,
and then place those items in target folders. Generally, the
application simply presents a sequential list of messages
received. Similarly, a fax machine receives fax pages in
sequence. The fax machine is not discerning about topic,
priority, or context, and simply outputs fax pages. Once
received, it remains the task of the recipient to sort, catego-
rize, and organize these items of communication in ways
most meaningful to that person. The organization part of the
task generally occurs outside the context of the particular
communications tool itself.

Typical methods for organization of communications are
limited and fragmented. For example, for an email, the
recipient may either leave all the email in the inbox or move
it to another electronic folder. For a fax, the recipient is
likely to place that received fax in a file folder that is
identified by project name or name of recipient. These
typical methods of organizing communications are wholly
inadequate for a number of reasons. The recipient must do
all the work of organization and categorization of the
communications rather than the system itself do that work.
Automation of the organization of communications is non-
existent. The linkage between business strategy and an
individual act of communication, a leadership priority, is
non-existent. With respect to categorization, the items them-
selves rarely apply to only one topic of interest. As such,
under current systems, the items would need to be manually
stored in multiple locations (either electronic or “brick and
mortar” folders). For example, a letter faxed to a sales
manager may contain information about contact addresses,
market intelligence data, specific product requests, and
financial accounting.
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2

Data items often relate to organizational issues for which
one or more work groups need access; access that is denied
when the recipient “buries” that item in his/her personal
filing system, electronic or otherwise. Thus, the sharing of
knowledge in this context is prohibitive.

Prior art communications tools do not know the business
and/or personal context(s) within which files are created and
used. For example, a person may create three files in a word
processor, one relating to sales, the second relating to
operations, and the third relating to a son’s football team.
However, the word processor itself has no way of knowing
to automatically store those three files in at least three
different places. Insofar as security and privacy are con-
cerned, the applications and associated file storage methods
are generally insecure, not conforming to a single, depend-
able security model.

Known software applications create and store files outside
of'a contextual framework. For example, when a user creates
a word processing file using a conventional word processor
application, the user typically must select a single folder
within which to store that file. The file may be stored in an
existing folder or the user may create a new folder to receive
the file. This file management method is known as Light-
weight Directory Application Protocol (LDAP). LDAP bor-
rowed the physical world paper file management scheme
where a machine/application creates files, stores those files
in individual folders, and stores those folders in cabinets.
Under this scheme, context is completely independent of the
application. File context is limited to the decision made by
the user about the folder in which the file should be stored.
The user decision does not adequately represent or reflect
the true context of the file given that the file may contain
information that could reasonable be stored in multiple
folders.

LDAP systems are suited for smaller one-to-many and
many-to-one relationships. For example, an e-mail message
to ten recipients is a one-to-many relationship, while ten
customers sending orders to a single vendor exemplifies a
many-to-one relationship. In the case of the former, the
e-mail is stored in an Outbox, and the ten recipients store the
received message in their respective folders, called an Inbox.
In the latter case, the ten received orders are placed in an
Orders folder for the associated the product.

Conventional systems are designed to allow multiple
users to access the same file for collaboration purposes;
however, this feature does not change the basic one-to-many
and many-to-one storage paradigm. Conventional systems
only attempt to optimize it.

Another limitation of LDAP is that little or no information
is contained within the file about the user and, the context
and circumstances of the user at the time the file was created.
The people elements of an organization are simply too
multi-dimensional for the limitations of conventional sys-
tems. Current processes designed to add context to files,
such as a metadata tagging approach, involve having a
knowledge officer view files after they have been stored and
create metadata tags with additional key words associated
with the file for search purposes.

The best that existing technology has done is to respond
to niche requirements where automation made sense: tele-
phone switching, voice mail, e-mail, file transfer, paging,
and file storage, for example. The trend is toward a conver-
gence of the technologies, but convergence becomes an
enormous problem with these legacy systems that are now
encumbered by outdated data handling and storage models
that are mainframe and/or hierarchical in nature.




































