WD 02/ 33508 PCT/ 1N01/ 00172 SYSTEMS AND METHODS FOR DEVELOPMENT COF AN

| NTERACTI VE DOCUMENT CLUSTER NETWORK FOR KNOW.EDGE CROSS- REFERENCE TO
RELATED ARPL1/€3408 ONS Thi s Application is a Continuati on- | pePasdtl/00f72
co-pending U S. Patent 55 Application Serial no. 60/242,390, the entire
di scl osure of which is incorporated herein by reference, 1. FIELD OF THE

| NVENTI ON The present invention relates to know edge managenent systens and
met hods and Y®FEMBaANDCMIEATH @ DISoF @R DBVELDRVIZS TDOEUNKRNNTERISC B1IvVENet wor k

10 (1 nDoCNet) andDOeiUMES ToCLURTHER GIE BVORIYECRKNOWIENEE of know edge
V\,herei n the unit of interaction with know edge is a "cluster of know edge".
This "cluster of &ROWLEFFERONCEIES REPATEN XPPICAGGON@Nt. but also all

t he associ ated i déas, responses. evafl uations, or Tnrer-ret ati onshi ps which

h b ' | t

rave been oongt ahedhcassover edoh crant A 1 Lestygl onesoramre

d f Kk Th th d d t
Sopuroni g flece, o knoppite. Thgs. Lhe core docymont povl des sccess (o

fuzzy nowl edge The invention aI so relates to the sharing of such

f r agment&eiHrd ﬁ?{%‘?nﬁﬁow edge across a network of users such that the sane
fragment is multiply used in nultiple docunent cluster contexts. 20 2.
BACKGROUND OF THE | NVENTI ON The I nternet has opened up the opportunity for
on-line and | ow cost wor | dvi.dEIELDD S Thikt INMENTIOMoOW edge and | ear ni ng
materials to users. Al nost every single know edge managenent initiative,
whet her in cloreparasent comrgiooi aklatedudoaknon@Edger manRdBSTHTSTEeBHEERJ RULE
26)

methods and more particularly to an Interactive Document Cluster Network
10 (InDoCNet) and methods of caplure, storage and retrieval of knowledge wherein the
unit of interaction with knowledge is a "cluster of knowledge”. This “cluster of
knowledge” includes, not only the document, but also all the associated ideas,
responses. evaluations, or inter-relationships which have been generated.
discovered or created as a result of one or more interactions between a group of
15 users or knowledge seekers and that document or piece of knowledge. Thus, the
core document provides access to the core document plus the fragments of
knowledge or to core document plus fuzzy knowledge. The invention also relates to
the sharing of such fragments or fuzzy knowledge across a network of users such

that the same fragment is multiply used in multiple document cluster contexts.

20 2. BACKGROUND OF THE INVENTION
The Internet has opened up the opportunity for on-line and low cost worldwide
distribution of knowledge and learning materials to users. Almost every single

knowledge management initiative, whether in corporate, commercial, educational or
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WO 02/ 33508 PCT/ 1NO1/00172 personal context attenpts at least in part to
bring the knowl edge base close to the actual tasks being carried out by

t he user won2/stsheer words, the goal is to seek "just- in-tParknewi’edge”. A
maj or challenge lies in making use of Internet technology to deliver

hi ghly custom zed knowl edge to each individual user, For exanple, in the 5.
case of custom zed training, each user should be able to read, interact

wi t h anoirsonal dowd o adtemapteratdesst whparh taddngdbe timewlsdye apeatisca® e
function of the user's current level of |earning. Existing systens for

col | ectdongalansksasiagidxgrieafout mptthenisehave oregnvomizdetighsl it o eek “giseh
needs because they do not provide for effective assessing, evaluating and

updat i ng.t@fe LAOWICBE! O\ afaknenk RAge l)@stihirﬂa@iﬂg 1EPHO0RMEFRE HQMBlogY St em
In other words, existing systens do not adequately address the accrual of

Knowl i ¢ g C ‘ , .
Knowt eqagE RN B9:FAM ALY CANSEERTAG LR BSBE SCRSSRARS 1 e
o ook a8 A P s PR %ot et MhRiA ke

workers with 15 particul ar information needs, providing know edge workers

wi t hi n SV BRYAMEE RSN WINCD hAQRIEED S dtP9p ScRAGYET AenawlBEKRN I dBResEr S

increasingly inportant to the success of any organi zation. One of the
criti caluriessleve! oéilery ndir éssdidigbsystemader soliastingrayel owmnegimat indersnationd

el sewhere is the issue of capturing, storing and retrieving tacit

know edgee beati ihad2u&irowl redgesucicheawtisbedrrisextper idencesyrovidedsy effeattel ons
and suggestions that people have assimlated in their m nds or heads and

whi ch cubkdsing, téansield edn@r upBdeng aval haphitiba Qfrhenswidddeheithigr #p,
their peers and subordinates wthin the organization. 2 UBSTI TUTE SHEET
(RUG 2(ﬁzganization or system. In other words, existing systems do not adequately address
the accrual of knowledge resulting from activity concerning the user's needs as
determined from a variety of perspectives, which is an important aspect of
succeeding in the electronic global environment. As current information sources
become larger and more complex to serve a variety of knowledge workers with
15  particular information needs, providing knowledge workers within an organization
with customized packaged knowledge becomes increasingly important to the
success of any organization.
One of the critical issues being addressed by managers in large corporations
and elsewhere is the issue of capturing, storing and retrieving tacit knowledge. Tacit
20 knowledge includes the experiences, ideas, reactions and suggestions that people
have assimilated in their minds or heads and which could be transferred or made

available to others in their group, their peers and subordinates within the

organization.
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WO 02/ 33508 PCT/ 1N01/ 00172 According to the present invention, the

probl ens and di sadvantages with existing know edge managenent systens and
nmet hods he@ez/sssesy substantially elimnated. 3. SUMVARY CECT/HED1I0DBMENTI ON 5
According to a broad aspect of the present invention systens and net hods
are provi ded whereby know edge is captured, stored and retrieved on anot her
di nmensi on or set of know edge paths defined herein as dinensions of
concern. |t Acsorcempitpi te lpyedepdindvérttain, ttaei probemk eslge disadvaildgear @ipd
specific thenes which are perceived by know edge creators or seekers as of

di rect evaling trovlbege HANIHETRHESSBLenhN\RRt hahBEOViARS b@eﬁ'ﬁﬁo%itérh%ggi on
architecture which is able to allow the creators of knowl edge to a to

t he datamomted mensions relevant to them and the users of know edge to
retrieve the data on other dinensions nore relevant to them This

classification is built on sgwb‘ﬁwﬁgtﬂ_ﬁgg{/gﬁdﬂé&or uni ver sal axes of

concern which drive the creation an related to an

organi zat i 0fcdwiirk go gclirqgﬁjea%t aggé/cef‘%tfitﬁ?é{r Ls/g%tgiﬁg%gﬁiqﬁ?gw%{gd e@rq%gﬁ‘%tﬁgﬁ?t

systens and neth nore ‘partic

Cl uster t wor, k n t nd nmet hods of capture, storage and retrieval
of knoweﬁé&%gr&hwnéW%%@f ' ﬁ@@ﬁﬁ@fji éﬁg)r\ﬁ%gt AN niskiiedge ONs agother ust er
of know edge". This "cluster of know edge" includes, not only the
docunmeRtMeBIRN &r $8! &f k“@W@d%sQﬁib%ﬂ@Hﬂ@@géé@ﬂm disspoimesol @rakuat itons, or
inter-relationships which have been generated, discovered or created as a
resul t EBPINEREY dPURBr &t Heeit acoivdedget Wedh azogrdspectiic theefss omidnew: edge
seekers and that docunent or piece of know edge. 3 SUBSTI TUTE SHEET ( RULE
26) WOpO2EBBEUS RCIWIENDE/DOAB2s or seekers as of direct value to them.

10 The present invention provides a classification architecture which is able to
allow the creators of knowledge to add to the data on dimensions relevant to them
and the users of knowledge to retrieve the data on other dimensions more relevant
to them. This classification is built on identifying the critical or universal axes of

concern which drive the creation and storage of data related to an organization.

15 The present invention relates to knowledge management systems and
methods and more particularly to an Interactive Document Cluster Network
(InDoCNet) and methods of capture, storage and retrieval of knowledge wherein the
unit of interaction with knowledge is a “cluster of knowledge”. This “cluster of
knowledge” includes, not only the document, but also all the associated ideas,

20 responses, evaluations. or inter-relationships which have been generated,
discovered or created as a result of one or more interactions between a group of

users or knowledge seekers and that document or piece of knowledge.
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The I nDoCNet technol ogy of the present invention is built on four novel
concepts: (a) An interactive docunent cluster which is a docunent display
sof t war e woh2/aisogont ai ns access to and can display a nunbepeTaNoi®ormanent s
and al so display a 5 nunber of know edge or docunent fragnents which are
"attached to it" through various formats. This device called an |1 nDoC Tool
(I'nteractive Docunent Software Tool), allows users to (i) navigate and
choose anongldodnireniet drchhelogssoh thd paeserexiphveoiion liegbwiltoon Sbuuciouek;
(ii) add, annotate, or edit docunents through the addition subtraction or
nodi f i caticeptsof various "know edge fragnments” (which are new 10 docunents
“added on' to the existing docunents.); (iii) store, display, retrieve, or
address these know edge fragnments for the purpose of usage by subsequent

users of the)sanentbeltiveOobithebhNeIURWIPRERNOK §hasdtde@ndisdisst sbiwhidg
this knowl edge fragnment through the connected I nDoC Conmunication System

Each I neoG, -Egﬂ{air‘r\s?é'&&s‘\s%ré/ncf dan Q lé%fa m,frﬁaepio@@b}fumérn 3;13(%”8\6 (ﬁg;?]il_ay(all?)

met aphors and/ or 1earning structures for € purpose of navigatio
docunent i S d delivery toals; (iij) experienc har i ng,.i nterfaces,
whih gpgn De fgﬁP@&Ki spﬁﬁgﬁxwgyﬁtﬁ%9%8?§o¥EK%¥aﬁ?o@ﬁﬁéﬁﬁig%gﬁtﬁkﬁﬁﬁledge
creation and sharing,and (iv) an inplicjit_docunment storage and
distriBﬁ?PBﬁfQVE?Qnﬁpﬁh eé@?d%@“%r%@ﬁ%@@é'¥%§5§“G5ﬂﬁé@[% nagRtoReitva® |y
tagged for distribution or |ocal storage. 20 Know edge fragnents are
capt ur eP@hdllgeriusered {hneutgats Redohpese @@ bfocwnanisngn the bpsiacésnat t he
structural level. At this level they are stored on the basis of dinensions
of conceplisit legic SUBSTETURE(ISHERET FrROLEe 26) cWND d02LBR50S tMCTH L NDE /00t iz
Know edge fragnents are captured, stored and delivered around the
subtraction or modification of various "knowledge fragments” (which are new
10 documents ‘added on' to the existing documents.); (iii) store, display, retrieve, or
address these knowledge fragments for the purpose of usage by subsequent users
of the same tool, or for the purpose of sharing and distributing this knowledge

fragment through the connected InDoC Communication System.

Each InDoC Tool could carry (i) one or more highly purposive visual

15 metaphors and/or learning structures for the purpose of navigation; (i) document
display and delivery tools; (iii) experience sharing interfaces, which are specially
designed for the purpose of provoking tacit knowledge creation and sharing and (iv)

an implicit document storage and distribution system that allows fragments to be

added and automatically tagged for distribution or local storage.

20 Knowledge fragments are captured and delivered through the experience of
sharing Interfaces at the structural level. At this level they are stored on the basis of

dimensions of concerns.
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interactive docunent clusters at the |evel of the individual docunent or
content within the structure, (b) A new conmunication and sharing protocol
t hat al | ov@ 0¢/83s0%ach knowl edge 5 fragment to be appropripCPIywi1adoressed
and tagged automatically on the basis of the '"point of origin" within the
network; (ii) the knowl edge fragnents to be "dinensionalized" on the basis
of know edge needs or " dinensions of concern'; and (iii) shared and

di st ri but edKanvtagigsl | frageestsofara ceptuaed, cltass! amd heelbasés afounbesies

di mensi ons, 10 (c) An InDoC Conmmunication System which conprises of a

nunber inéracContientmenbsiustzas at ublchasofahpundieituaf ddaPaéntt @damtsanngst ed to
it and is responsible for organizing and storing the sharable and ot her

fragmemessiei@ateed in these tools, Each hub allows for the know edge
fragnents created to be distributed to all other hubs and conversely
receives and stores relevant fragnents fromany 15 other hub in the system

on the basi §)0f nbhe. SRR RRN A N&F@Cgﬂotomﬁt%@%&a@r&cﬂ m&&]gﬁﬁ?v\hi ch

has nunerous ‘'servers which talk to eac t'her on S of an er net

Pr ot b be added or. subt ted t h

Sy ort Hzefbithos SRS Rt IR BB R Rl RO BabSrORE ana

receive .f,[r a(%.ments ”fron?j.t hethnext hub, ? d ke sel egtl ons on the basis of
rel evat®defi mé@D0 BN the"EomiAifiPtat ilon BEotvRIedgs frRETEgSRs!CNDE f r om

each hub to rel ated hubs, every know edge fragment gets distributed and

sel ect simMspsignplized exakte Raps Ardoviedne aoeds ablEmepsiane efswveest ednd spoke

| nDoC Tools 5 SUBSTI TUTE SHEET (RULE 26) WO 02/33508 PCT/1N01/00172 (d) A

set of (lilsghraredtands distrHutad laeoineiMusdgeoEncmuiaie cladspsn tHEaohskndwheskge

encounter map is usually built around a specific action situation such as
dimensions.

10 (c) An InDoC Communication System, which comprises of a number of
Content Hubs, Each hub has a number of InDoC tools connected to it and is
responsible for organizing and storing the sharable and other fragments created in
these tools. Each hub allows for the knowledge fragments created to be distributed
to all other hubs and conversely receives and stores relevant fragments from any

15 other hub in the system on the basis of the communication protocol, (much like the
Internet which has numerous servers which talk to each other on the basis of an
Internet Protocol). Thus, any number of hubs may be added or subtracted to the
system. As long as the protocol is maintained, each hub will pass on and receive
fragments from the next hub, and make selections on the basis of relevance defined

20 by the communication protocol. As this goes on, from each hub to related hubs,
every knowledge fragment gets distributed and selected by all relevant hubs and

made avallable to the associated "spoke InDoC Tools".
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witing a report, or performng an appraisal, etc. The map represents an
"outcone space" which is a set of inter-related internedi ate outcones,
whi ch maywop2/sa98 not 5. flow logically fromeach ot her, beCT/axulodi?2l ow out
of the variations in real-life situations, which a user may face. (For
exanple, a series of what ifs describe nultiple scenarios of events; in
practice however, each tine the user is conpleting the task, he wll
encount er odl)yAa skt aeht iuser oihterfasesotcalledinKuewkelgef Ewlsatiniel s Mapst hiagch

i nstance.) Thus each event, when encountered (and only when encountered),

10 trilggevisdgé feraoknmnredgés neesliyobuift deoomd edgecitraadting sitdataii suth d&i s
Will result in the user selecting an appropriate | nDoC Tool corresponding

to thewstiddiat e P Fkagiorthey lADRSHEeR) seigouhd hep Q@Pf&%%‘h@éj ah0odidd6s ent

content hubs and can contain different di nensions of concern. The | nDoC

syst em of;.t e, ipr .Gr‘§\%ar%etL@Vﬁ@?—!r&g‘i(e%eﬁ%r‘ggegﬁat%h&t%mgls, BAlcK rqggecir%%g%tow e,

storage and retrie tacit know e he system conpri w edge

f r agment ich are linked to structur nd kno dge fragnents ii,ch are
| pied 1 EPIENo i an el hheRe DY S SN B R e e

FI GURES For a conpl ete understanding of the present invention and for

f ur t he?tedabar é&%@ é’ﬁ@réH%?érf?%%ng(?rh@F%'@P!e’r%f%ﬁ@ﬁc‘é‘c RO #Ede1RD t he
fol |l ow n&;. description taken in conjunction with the acconpanying draw ngs
i n whi®HUPE SSEBBTISTUTEVSHEET PRULIEE 28)WaNer 0923BE0R heTusa0s/ glin®i gur e
la illustrates structure of an InDoC Tool and Figure Ib illustrates a

di spl dye tenkenkacd eficdureel nByCa TomitionFofgteet@alr epvesendts whiae ifsoinpibaéent s of
the InDoCNet, which is a |layered know edge-sharing network, The | nDoCNet
conpr i igesinek. )numanousadneeniloghsn encountered (and only when encountered),

10  triggers off a knowledge need or a knowledge-sharing situation.

This will result in the user selecting an appropriate InDoC Tool corresponding
to the situation picked. The InDoC Tools could be connected to different content

hubs and can contain different dimensions of concermn.

The InDoC system of the present invention describes the model for the
15 capture, storage and retrieval of tacit knowledge. The system comprises knowledge
fragments which are linked to structure and knowledge fragments which are linked to

the content with the structure.

4. BRIEF DESCRIPTION OF THE FIGURES

For a complete understanding of the present invention and for further features
20 and advantages thereof, reference Is now made to the following description taken in

conjunction with the accompanying drawings in which:
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5, which are interactive docunent clusters connected through a software
program that organi zes them each of these InDoC Tools is connected to a
Content Mudo2/335¢h that any content hub can have nul ti pl er€VDO@/0dDQl S; and
t he content hubs thenselves are connected to each other in a conmunication
systemthat uses a specific choice and relevance protocol, based on

di mensi ons of concern; the tools are accessible to 10 users via a Know edge
Encounfigurévbiy illostratesostghctamyoiosmenDeCnbodfands Eiguret Hy flaseatesFaglisga B
represents the flow of operations in the InDoCNet. Werein the figure
descriibesfdrevwfahtacbbCknew edge fragnent, which is entered by a user is
tagged according the rel evant di nensions of concern, and shared via the

content  NUPRuAET 9S8oLAR LM Sfehtd RAUNENR DRIt LRGP d Sali-sp! ayed

on other InDAC 15 Tools as per the sharing protocol. Hence cont ent hubs

enatl oL, men A oo TN G HBHER 8hyBlsd 28]y NIBHL SR vaRr
LT B6ER 491 ARSEL e, SO FLSHES. S ol aten e opstatore of

Figure 6 illustrates the two basic_types of know edge fragrrent shari ng,
Fi gur e0'6§281286dBETHE5CR mh W @8 Dokar PRI 'aconhectsd toateptenehieh, ave tiagure 6
b at the content level, Figure 7 illustrates the nmultiple |ayers of

know eziecehiant hyb odri bhve sniisled nbloG Aeolsondotine ¢anienishalps prarspelees ves,

wi thin which sharing takes place. This represents 7 SUBSTI TUTE SHEET ( RULE
26) WX 3308 £200 bt lid2y coimenunipatcal syadham thgt teehandimmiffoochdies ge
organi zations, which is architected on the basis of the know edge

or gani zat fQ8vasteserdtbes], basdd Shilimeh&iofs @@thBat&nt tAPRINIS atd Sfce Mt td ed
"Systens and Methods for Directed Know edge Managenent Using the
10  users via a Knowledge Encounter Map, or through any other kind of user interface.
Figure 3 represents the flow of operations in the InDoCNet. Wherein the
figure describes how a tacit knowledge fragment, which is entered by a user is
tagged according the relevant dimensions of concern, and shared via the content
hubs across the network, such that the same fragment is displayed on other InDoC
15  Tools as per the sharing protocol. Hence the content hubs enable the meaningful
recontextualization of tacit knowledge fragments from one point of Use to another.
Figure 4 illustrates the display interfaces for experience sharing.
Figure 5 illustrates the operations of the InDoCNet and sharing taking place
on the “dimensions of concern’.
20 Figure 6 Illustrates the two basic types of knowledge fragment sharing:
Figure 6 a describes knowledge sharing at the structure level and Figure 6 b at the
content level.

Figure 7 illustrates the multiple layers of knowledge sharing, which is based on the

outcome levels or perspectives, within which sharing takes place. This represents

e
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DI SHA Pl atforni; submtted concurrently by the applicant. This represents
the 5 communication protocol, Figure 8 represents the basis for the

know edgav@hzsisngy protocol and illustrates the same, TherPCDiNmnsians of
concern” are derived froma role and are defined for an Qutcone Level
These di nensi ons of concern, are organized into orthogonal "idea sets". In
this case, the orthogonal dinensions for the role "sales" 10 are
configheaybmalsbanmgnhemhaﬁmdtbfﬂage @@aoenﬁonﬁawhmﬂﬁﬂemshMﬂﬁEOKWiNgaan

i dea set conprising of variable "points of concern”, exanple - client

concerphsigray tHrangowleayk aly hhidionTel d¥cepaM &e DE9BIS, |ﬂta(3 co-pStdi dppHicfion
concern. Figure 9 represents the nethodol ogy involved in devel oping the

appr ops ik “dRewnedgRd SHidiHdg ?d?dD?r@gqéH *@%WI rf\ﬂ)%rpagg%lmgrﬂr Ukm%%t 15

Figure 10 repesents sone of the possi nct Cont ent b, within

| nboogt 1”8 o b 454(5“ R B q‘*éﬁé?pmb%@ﬁf’d%mfeser%f kST Mis o

"Learnin Hlst@ x c ust Networ k", 11 c. illustrates an "Insight Question
Clust et N pflogol. |IIustrates a 20 "Thought Strings C uster Network"
and 11 e. a "Troubleshootlng Cl uster Network". igure 12 illustrates an
i nt el |i gentFigyre eBt rejenentai the é)atswf%ééer kmw@ﬁge" fRatng "Preiager e
illustrates an exanple of a software netaphor tool -- a radar netaphor

t ool iilugtiedes dse seima ThonPenénsons atlapneeol "are cldveadfremla agaiarst ars

SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508 PCT/1N01/00172 conpetition Figure

14 a repiheseflr sart @ukoowhowei Sthiesbudin@msionsaot ebnuerint yareforgaactd cigto
orthogonal “idea sets”. In this case, the orthogonal dimensions for the role "sales”

10 are configuration, competitor and client concern. Each dimension forming an idea set
comprising of variable “points of concern”, example - client concern, may have
reliability, maintenance costs etc. as points of concern.

Figure 9 represents the methodology involved in developing the appropriate
knowledge sharing and communication protoco! for InDoCNet

15° Figure 10 repesents some of the possible functions of a Content Hub, within
the InDoCNet.

Figure 11 illustrates specialized embodiments of the InDoCNet; 11 a
llustrates a “Case Cluster Network”, 11 b illustrates a “Learning History Cluster
Network”, 11 c. illustrates an “Insight Question Cluster Network”, 11 d. illustrates a

oo ‘Thought Strings Cluster Network™ and 11 e. a “Troubleshooting Cluster Network”.

Figure 12 illustrates an intelligent content agent with a tool description
“whatif"

Figure 13 illustrates an example of a software metaphor tool — a radar

metaphor tool in the case of a “competitor radar tool” to benchmark against

8
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Each structure set representing a know edge transfer protocol, Figure 14 b
represents the intelligent content hubs based on the | ayered 5 know edge
sharing wobowsshg 5. DESCRI PTI ON OF THE PREFERRED EMBODI MENITINO@Qrogemi zat i ons
have found the task of capturing, storing and retrieving such know edge
difficult to inplenent in practice. The primary factor has been the
reluctance of the individuals involved to contribute to the system It is

f ound tdvapetdicen 10 sophi sticated know edge nanagenent systens whi ch have
conpl ex nethods of analysis and retrieval are unable to incentives or

encour age peigpire toaadgréderithene RYSGKROW dstHiBUtGRTR aesBRMUNIt) BPOE@RE.
problemis the issue of structuring and retrieving such data, which in the

final anal ysiouRYe BRPEELe iR WS é@warﬁ%fé@&eior&glyfrom a 15 single line
to a full blown report describing an %vent or sone | earnings associ ated

wth a project, Or V. e v one particularly
ncute i i 4, MRk R A Pa et e gt re B e
cpr#ni num@lg trﬁck and respond neaningfully to the “soft inputs' that cone
i 1 f r oA HEY SRS PORAER OS8R from peopl e within the 20 organi zation. Soft
inputs could include a custoner reaction about the conpany's product or
even a comment about a conpetitor's product nmade in the course of sales
conversation. 9 SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508 PCT/ 1N01/ 00172

Anot her mani f estfat PESORIRTON OFbT 6 PREEERRED AVBRPIMENDers to get a
nore mul ti-di mensional view of a problemby way of differing perspectives;

Wi t hout havPrgpnizadiaresbate tfound thee tastsafricagtuging, didringcahd reviesety apch
br ai nst orm ng sessi ons.
knowledge difficult to implement in practice. The primary factor has been the
reluctance of the individuals involved to contribute to the system. It is found that even
10 sophisticated knowledge management systems which have complex methods of
analysis and retrieval are unable to incentives or encourage people to add to the
system.
A further, equally important problem is the issue of structuring and retrieving
such data, which in the final analysis may appear in numerous forms ranging from a
15 single line to a full blown report describing an event or some learnings associated
with a project, or an event.
The problems above have become particularly acute in recent years wherein
organizations are being forced to continuously track and respond meaningfully to the
'soft inputs' that come in from the environment and from people within the
20 organization. Soft inputs could include a customer reaction about the company's

product or even a comment about a competitor's product made in the course of sales

conversation.

9
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Anot her mani festation froman information delivery point of viewis the 5
probl em of 'issue centricity', To elaborate, one nay often have a

parti cul avo opadsspecti ve or issue to be dealt with in one' BCHNG/002l € goi ng
through a set of docunents. On another occasion, one may rerun through the
whol e docunent set, this tine froma different perspective altogether.
These differences in perspective will not only influence the enphasis paid
to various P&ty Mboesiplion af e potidry liee im cgabhng hthrexiento g&tea ehokce of
support and additional docunmentation around the 'core docunent set', Each

of t he nexauiphessiabalvaewedll @ptotded By angrifr dmesrifessabbenaf witheut asiit
know edge problem - capturing a reaction, incorporating unplanned fo

experi encasprt @MneLYhERIRNEAY JififU ® dtp BrhmsaAR: 2aLliRal mermory and

creating alternative 15 structures of access to a unent set based on the

ti ifel i : d ituatipn. Th
bresent 1 nventl on provraca oy (B! e RENEGE ERPE SUERRE BbaE B cne”

obj ect | The | | e fined in context of the capture, storage and
retti e\?}éﬁ%?q ?) zcﬁ{s t%knCo@vr\]/ltrgcgté(e, %E’aﬁpa@@r%g?t efded Py Pﬁ@ ud@Val froBe tgH{R"
know edge i n%er act.i on s{i tuat| OB 20 wherein the unit of interaction with
know eGGEPESI Yo A dRge? 1arPe KEYi Wilalin Raemerndovhiemsing thiotgh rstseadfi s a
‘cluster of know edge' which includes not only the docunment, but also all
t he as§BeiAERE easothessssases, oseanantrenmsiirongtethe alhaté dosininpst swhi ch
have been created or discovered as a result of the interaction between a
group 8fis timenfewmized ifgseanters hattivei Bogetfer kNovbe dgere idds IBYBSTHUTE wHHEET
(RULE 26) WO 02/ 33508 PCT/ 1N01/00172 The structure of 1nDoC Tools (See

tFIh gur e?@oorﬂp?quneahe@am@mswmu@ad veiolBes S IdsUBLLRE Abo AbdiNReG diek s
e notion o

10  extent the choice of support and additional documentation around the ‘core
document set’,

Each of the examples above reflect a different manifestation of the tacit
knowledge problem — capturing a reaction, incorporating unplanned for experiences
and environmental inputs into the organizational memory and creating alternative

1  structures of access to a document set based on the perspective or central issue
defining the knowledge access situation. The present invention provides systems
and methods which achieve each of the objectives.

The problem, defined in context of the capture, storage and retrieval of tacit
knowledge. can be extended to include almost any knowledge interaction situation

20 wherein the unit of interaction with knowledge is no longer an individual document or
report, but instead is a ‘cluster of knowledge™ which includes not only the document,
but also all the associated ideas, responses, evaluations, inter-relationships, which
have been created or discovered as a result of the interaction between a group of

human beings and that piece of knowledge.
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know edge pat hway, A know edge pat hway represents a node of access to a
cluster or set of know edge docunents, The node of access is defined on
three 5 fwodzasasnt al di mensions: (a) the assimlation querpctayoitoher2choi ce
of learning path (c) the type of docunent. To el aborate the present
invention nore specifically and particularly; 1. Any access to know edge
in awrk situation is usually defined by the seeker in ternms of a
question or Tuestyusthichf Imdyp bEobkr(Sekeatigdreij her in explicit 10 terns or
intui tively by the seeker, The query can iInclude questions such as " what

if, “how to,Thd cent,raltdﬁ'tﬁ@dfgn@h%ed(lﬂ'hﬁé%t@éﬂﬁé o‘?faon@d(?STo%'f &t odeal t
vmth in a popul ar type of information presentation cal

"fags' REREA PSR ELBB et TR0 AR 8 Lﬁr Lal |0 lssuch a

gquery is inte ded by 't seek adj us ne“tune- his or

her ap ow lge base .and is def ned here

“assim atgrégn&gl}ér%gllé( Geﬁ]e "HHbPce' bt m8g?np FEEER e %é(g@ﬁjt SNt HR&eype of
| ear ni r imlati on st whi ch the seeker of nova edge chooses or
or o or SRR RRE Shndiv Oes T ik PO afioh QUG 15 BecnBlearapGEnge) & o
build a theoretical base in order to deal with a situation, while another
may préhertyps eafdpgumant. alepdabeiate tthskpreaanigétventoe mosetspetifzally eadni ngs
out of that process, while yet another may prefer to understand how t he
parti culagficypadce of know edge has been used in different situations and
thereby draw a conparision to his own situation. Seekers of know edge
usual |y makel. tAesecceboitcamawitdye iived yworkusitiationusuash iyt abfihed %'yeta]re about
their preferences even if unarticulated. Further, the sanme seeker

sel ect seekdse @l bi Bl §Gedtorobr sueh wWhichSHBST T ef
02/ 33508 PCT/ 1N0r1/ 00172h a55|nm rgqtl Eyn styl ESB,& %\Jggﬁgfﬁafé? ga&%\‘ll_?o%‘r@'oﬁo

8;?1 %rtmé)()r |rgﬁltt|vel§rb;} 00356 ML SPhe 33RHTLL A Ho?urhesbéfe&%n%rseu Jeld nedhere as

ning path

‘how to’, ‘if ... then', etc. (These types of queries are commonly dealt with in a
popular type of information presentation called ‘fags’-frequently asked questions).
The appropriate formulation of such a query is intended by the seeker of knowledge
to adjust or fine tune his or her approach to the knowledge base and is defined here

15  as the ‘assimilation query'.
2. The choice of learning path represents the type of learning or assimilation
style in which the seeker of knowledge chooses or prefers in that specific situation.
For example, one user may prefer to build a theoritical base in order to deal with a
situation, while another may prefer to carry out a specific task and generate a set of
20  learnings out of that process, while yet another may prefer to understand how the
particular piece of knowledge has been used in different situations and thereby draw
a comparision to his own situation. Seekers of knowledge usually make these
cholces intuitively, but are usually fairly clear about their preferences even |if

unarticulated. Further, the same seeker may select or use a multiplicity of such
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3. The third dinension is the choice of docunent type which is the
"fuzziest' set of choices in that users are quite wlling to nove from one
docunment wgps3yssay 5 fornmal report) to another (say commear/ivmadelen the
subject) to another (say audio clip) or yet another (say video clip). The
central problemhere is the structuring and inter-relationship between
these individual docunents so that the user is able to seam essly nove from
one d@stffdAtion yphees & artriergainiaommantheveoat sxiedforhigs! heer idassiThiekat i on
query and the 10 choice of learning path. This is achieved in the

f ol | owasgmianorstyldnaie ddfecasisd e dsatdaoninguetlys whi ch is the first stage of

t he know edge seeking process and which is triggered off by context, is

presented tg. the tHsedirAkASGnVs tthe AHdRle as8bdlirhaki QReANBIEhES the ‘Fu??iestk') _
know edge encounter map. 15 Each know edge encounter map is usually built

ar ounds@ @fp%iéé&r@_%d-t%e@ iapéjﬁh-\tg%itﬁigﬁgﬁaﬁovt iﬁtcjn[\"%n% écg&%m%?tc\g(be%éf/ orm ng

an appraisal, etc. e map represen ouf cone spac I's”a set of
inter- i nt.er | at e _out cones i ch,may or not, fl ow | ogjcally
t Fom eiscteh D BRI GeRtaiiTan: ot T FnBeelRt Ftpenfityi2le
si tuations, ich a user .ace. (For exanple, a series of 20, what ifs
descri@@qrﬂﬂly\fg?Bpgthﬂgﬁﬁyﬂ”ggg&i'&vents; in practice however, each tine the
user is conpleting the task, he will encounter only a fraction of the total
uni ver se of | NG Preblehdere rist hacstryctoing asgc tewvestationghén betrermt er ed
(and only when encountered), triggers off a know edge need or a
know eltigeeshdivichg! siotueeintm soThas the tuker &ssblei lcatéamlapser reseafremdbsodl ayed
in the know edge encounter nmaps. 12 SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508
PCT/ 1Nddd 0842ty pSetoestidthgr, tinighiapipeogsritatteopsis i afsimmatie el bhd ngsul t in
t he selection and
10  choice of learning path.
This is achieved in the following manner: One, the assimilation query which is
the first stage of the knowledge seeking process and which is triggered off by
context, is presented to the user along with other assimilation queries in the
knowledge encounter map.

15 Each knowledge encounter map is usually built around a specific action
situation such as writing a report, or performing an appraisal, etc. The map
represents an "outcome space” which is a set of inter-related intermediate outcomes,
which may or may not flow logically from each other, but could flow out of the
variations in real-life situations, which a user may face. (For example, a series of

20 what ifs describe multiple scenarios of events: in practice however, each time the
user is completing the task, he will encounter only a fraction of the total universe of
what ifs in that instance.) Thus each event, when encountered (and only when

encountered), triggers off a knowledge need or a knowledge-sharing situation. Thus,

the assimilation queries are displayed in the knowledge encounter maps.

12
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di splay of the appropriate InDoC Tool. The InDoC Tool contains (i) one or
nore highly purposive visual nmetaphors and/or learning structures for the
pur pose o¥Onzsdsgati on of know edge. For exanple, 5 a conkCTmantoorap, which
descri bes the conm tments and input-output rel ationshi ps between nenbers of
a team enables a user to make a visually aided selection of appropriate
docunent, (To be nore precise, the structure and organi zation of the

docunent s aiSelestved ted aapddiaspleapedidipnt Heenyi wlalessltr MCIHE €3lechRother
exanple could be the use of a learning structure (described in the

concur despidy of h mabeate 1hOoappbdlication entitled "Systens and Methods for
Vi sual Optinmal Ordered Knowl edge Learning Structures"). (ii) To further
hoi,ce %f

sel ect the appr 9@6@"7%0?%814[%2% 0211(33@% &Sﬁro.ré%%@r/epl 'Sr%gﬁ v%\Msrﬂ!ragchﬁﬁﬂ or

| earni ng pat hs at each 1eve e wthin't

el’ or ‘node wi{hi'n the’ Vi Stal PG
opt | on TS Py SEPENFE KB E i, 57 b BBulehieorskngat Spame. The

t ool may conttai n,15 hyperlinks or copies of docunents, or a retrieval
mEchanf <A t'9 EEN “a%%d%ﬁ? deéﬁrt‘[?‘%snﬁ’ea‘%ﬂfm@i't%“@ apf Rt utpd rekgionsiTive key
feature of the InDoC Tool is that it provides a highly localized task or
si t uat PBHYEV B1CTBBRtSeRt @ flarmk ROAP &R USRALe mepkend \tsumllyraided sesmition of
know edge. Further, it provides the delivery franmework for displaying
expl i cEPP@wcighesiosuaTRNtt (o bacinbre @récissy tegetrgenay ahedrgaakatoh Es®e
docunents, By providing a structure for navigation and sel ection of

docunedbsymehis dreDe@bEaokdadiduptdyeddhy 664 @Rubb etradturedPRGbiHG deFyment s
and presents clearly defined opportunities for know edge to be captured

PCTI IND1T 00173 The Nt an o1 L e aR Ve Bacunen “&raEeErt e g™
10  application entitled "Systems and Methods for Visual Optimal Ordered Knowledge
Learning Structures”). (i) To further select the appropriate document, the user is
provided with choices of learning paths at each level or node within the visual or
learning structure. (iii) On selection of the learning path, the user is given the option
to either select from a listing of documents (document path). The tool may contain

15 hyperlinks or copies of documents, or a retrieval mechanism to call document

options and display them to the user.

The key feature of the InDoC Tool is that it provides a highly localized task or
situation level context for knowledge sharing and capture of tacit knowledge. Further,
it provides the delivery framework for displaying explicit documents and the tacit

20  knowledge generated around these documents, By providing a structure for
navigation and selection of documents, the InDoC Tool allows the directed use of
specific documents and presents clearly defined opportunities for knowledge to be

captured and stored within the system.
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The present invention provides a nethod whereby tacit know edge is
captured, stored and retrieved on anot her dinension or set of know edge
pat hs da¥onmsBshy us as di mensions of concern, It is enpipcTatdiypofaund t hat
tacit know edge is best extracted and best used when the know edge is
built around specific thenes which are perceived by know edge creators or
seekers as of direct value to them The creators of tacit know edge often
do so because they are notivated by concerns nost relevant to there own

lives or actTnéNcgien dosiaks aefivd b%c%fe%t @R&%érag\%@lmo% these creators often
retrieve and utilize the know edge in terms of 1355ues or 10 concerns close

to them whi n I d| ff ar ent t hen . those
related to ?ﬂ%érgér{ree%%%smgg {ﬁg ;ﬁr%v edde. rﬁ%‘%erewg}eéggheta@gnmaw 95l Ienge
facmg ede na erren effort whj.ch ainms at collectin storing
and %@ﬁ? 2R i eSO @0 ERG & SPhsl S Rameiern
rrechanl aI | ows users and creators of know edge to interact with
know ed@‘%P %%% S BRENBENBIPNE D! KRBAREdHes BRITNERMY fora thatdasbsnowledggamt to
them whil e ensuring that no know edge or valuable insight is lost in such
a procesest apyactads ape dprss etbeidswheo | ths sifowteddeors antthatoecdusgeomy tHenss abl e
to allow the <creators of know edge to add to the data any di nensi ons

r el evanvhitb aresraaided he knostrdyeofrekitonbedgekdre dsadfrdieve vile tdatanon ot her
di rensions nore relevant to them 20 This classification architecture is

bui I't on i deTHd brdangrst betawit kheabigaioRmsdd saXescffse SRICSLN %yp]{/&@ddéj ve
the creation and storage of data related to an organi zation.

cl assi figgablonnRke F@Ifa%:ﬁt%eth%te g% IWe%S@rnéctfvﬂ\é%nUa%?s %ﬁ‘ I%)e\/\%g&ug‘s rﬁé)rngﬁdar

fragments of know edge coll ected al nost as

o e, L ST T R 6D SR RS |
a r{%nnecroncems close to them which may often be radically different in apparent form then
those related to the creators of the knowledge. Therefore the central challenge
facing any knowledge management effort which aims at collecting, storing and
retrieving tacit knowledge lies in creating a simple but powerful mechanism that
allows users and creators of knowledge to interact with knowledge on the themes or
15 knowledge pathways that are most relevant to them while ensuring that no
knowledge or valuable insight is lost in such a process.

What is proposed is a classification architecture which is able to allow the
creators of knowledge to add to the data any dimensions relevant to them and the
users of knowledge to retrieve the data on other dimensions more relevant to them.

5o This classification architecture is built on identifying the critical/universal axes of
concern which drive the creation and storage of data related to an organization.

This classification architecture of the present invention allows numerous

fragments of knowledge collected almost as ‘asides’ within a particular work process,
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that allows retrieval of the sanme fragment by nunerous ot her users of that
know edge within that organi zation, each on a different dinension, This

cl assifi o0 owssses chitecture of the present invention undepCT/@eiaoset of
entry 5 interfaces and display interfaces which together enables an
organi zation to collect store and retrieve tacit know edge nore
efficiently and effectively through the organization. This set is called
an i ntractinyge decaneEnprockest ter baetvabtka(d mBeNeq)ly wiashif@dyinsd ngdrger
docunent di splay (conprising of one set of docunents selected on any one

axi s ofha¢oaeRiN) rehairg sakhedsanei nagraet i ve wlosumeRt celdisteerd Id1DaG) .
whi ch 10 may be displayed to the user in the formof an InDoC Tool or as an

i ndepepdantdgdaE M rystiestid n SR &aﬁ%g@remn%@% know edge

presentation system (See Figures 2 an ) Description of various

enbodi nment sQf De X LN ) i tion .ates _to.nunmerous
di fferent iE |grdzive ‘@i‘éﬁ%ﬁ@ﬁdh&%@@% pr%g&ﬁtéﬁ\\@h%,U%eghg%étﬁpﬁemﬁl have
four co nents - with varying degree of, enphasis across networks on each
conLSpon'@ﬁ?&a%ea%%%%@ﬁﬂ@eé?%&( &ﬁ%g?mgogedh%gg?@ﬁscﬂ” 8@@'%?3'0@0%@?'}?0( b) the
| ocus of concern ggg) t he know edge fragnment and (d) know edge strings and
st ri ngSterentt Jetreyen tzgitupewlatangnrranaricier]vagadt gffactiysdy i threudy éae of
organi zation or 20 community activity. Some of cluster networks referred
to in elgesizdonnehis $etob udded Sul agelarhDoeecy Mepachister titaiook yinClast el

Net wor ks, Case Cluster Networks, Insight Custer Networks and Activity

Net wor kitiClarst €ngle( $eairkégudieslal lcantmisihitedf, oddectiofrensipestoEclaxes of
concern will vary across networks. The InDoCNet related to the sales

processgny bae a&?@a@micﬁmeir@ Hdihd babey BRendiramNsi s Nt EHEtORIDo G WHBSTI TUTE
SHEET (RULE 26) WO 02/ 33508 PCT/ 1N01/ 00172
10 may be displayed to the user in the form of an InDoC Tool or as an independent
document cluster in the case of any other knowledge presentation system. (See

Figures 2 and 3)

Description of various embodiments of InDoCNetworks {InDoCNet)

The invention relates to numerous different interactive document cluster
15 networks. Each network will have four components — with varying degree of
emphasis across networks on each component. The components are (a) the
dimension or axes of concern (b) the locus of concern (c¢) the knowledge fragment
and (d) knowledge strings and string elements.
Each cluster network will relate to a specific area of organization or
200 community activity. Some of cluster networks referred to in this document include
Sales InDoCNet, Learning History Cluster Networks, Case Cluster Networks, Insight
Cluster Networks and Activity Network Clusters (See Figures 11 a to 11e).
The dimensions or axes of concern will vary across networks. The InDoCNet

related to the sales process, for example, is built on the dimensions of customer

15
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configuration and conpetition. The Learning Hi story Custer Network is
built on the dinension of organizational activity. The Insight Custer

Net wor ks w@ obsdshg on the di mensi on of organi zational asse@piNwrns172The Case
Cluster Networks is built on the dinension of issues of critical concern
to the organization, 5 The | ocus of concern is a mechanismwhich is used to
provoke structures or enable users to respond and use the network nore
meani ngfrdiguyatarndaefl fam pataloy. TRerLearagpt stony HeluSxs eN&ivasit ér bhkit swottike uses a
set of pre-defined case study as the |[|ocus of collecting tacit know edge.
The i ngh@htsicH uSt@yanebwork acRsyamhel Msight ClugtesNetorka iSRG alr Yhe

desi gned type of question neant to unearth and re-assess 10 assunptions

under | i | & J iViTthiees @ i es.
e e o Sl AL B T 0RO 19 BeRlo PE BATTE M e

systembsaald sdothe. knoedes, (4A90RL o finguedge fragrent my or may

ot have a e-defin structure andO n any form anenable to
storage an retrieval in a.system 15. The know edge string, and string

ol Sronts T eFef T witted IS HamPERRT PN Es e SRR L SPaGHEn b OThe
strings may conprise of any nunber of string elenents, all of which nust
be |i nk&P!¢ &SErelkiRSRCBE GEIT v iy entetioak SHUFEaasadnawlly ancreffestidelyohot o t he
know edge fragnment. Every tinme a know edge fragnent is called for, the
associ @tasdpist thad-ase [Clasteo Nmdwarkaiubadlae seb ofigeesiefioed raasieesil dyi as the
necessary 20 appropriate filters, The Structure of an InDoCNet | nDoCNet is
t he friameswarfkcdi@ctinhetaphysh@akdde sThebukight @onster efataoiknogsed arcontigkt for
know edge fragnments. The | nDoCNet connects to the user via InDoC 16

SUBSTI JidHoRHEES SRy 283siyM2 D B/p23808u 8GN MEHRAd Thearth and re-assess

10 assumptions underlying people’s work or the activities and goals of the communities.

The unit of knowledge, which is captured, stored and retrieved from the

system is called the knowledge fragment. A knowledge fragment may or may not

have any pre-defined structure and may be in any form amenable to storage and
retrieval in a system.

15 The knowledge string and string elements refer to responses and reactions to
the knowledge fragments. The strings may comprise of any number of string
elements. all of which must be linked to the knowledge fragment and addressed only
in relation to the knowledge fragment. Every time a knowledge fragment is called for,

the associated string will also be available to users for review, with if necessary

20 appropriate filters.
The Structure of an InDoCNet

InDoCNet is the framework for the physical distribution and reframing of

context for knowledge fragments. The InDoCNet connects to the user via InDoC

10
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Tools but is not limted by the InDoC Tools and can be accessed by users at
a variety of levels through a variety of navigational or know edge access
i nt er f acego ozizgzedi ng upon the design of the know edge dePCrExol/o8yRtem
(See Figure 2 and 3) The starting point for the InDoCNet nmay be seen as the
experiencing sharing 5, interface. The experience sharing interface
perforns the function of facilitating or triggering the creation and

st or agel ¥s Latils NehdWiEdgey the INDdGUGId Anpremt beeacddsabd @) tbetght 2

excel | ent nmechani sns may exist for the capture or storage of tacit

know edgeptuséteeto tmotighssaldrigtyt akeathptibhaubl eneidafembatdsngtdhgids tacit
know edge into a clearly articul ated know edge fragnent. is found in

It
practi cepehbily WsLr$etsih I)pﬂ{@ﬂrﬁivﬁedfgﬁ@%ﬂ@?isg{st%mge% Gﬂg[ ngﬁé e

sufficiently notivated by a context or~ situa n to presernt
vi ewpoi nt or "hi dden know edge" of the situation. For exanple, the

presence of TaewahbhndeidinethraHeILhHe Pﬁ‘étsgeﬁlatsetﬁwgaé{p\(;e‘?igﬁiaﬁ\é\ﬁsg}ia?%émf rom

: N2 AR
vari ous users of thé system can O?t en ernicourage users

peL.specti o} - estion, . in.agreenent or contrast to .others

Vi vmoiglﬁtbﬁ,gc%ST ?%@%ﬁ??@i%%@gf UG EhEE oS 32%%8?0%%6)? ff%“taﬂ?%éﬁs such
as "reality check” or. "what' our. concern?" again results in higher

i nci deﬁIJI %'fngtti i teRABM %H%é%%ﬁﬁﬂ%% Ngkipdgeet F isdaiind Thasactisgpéiatence
shari n% hnt erfaces are specially designed for the Pur pose of provoking
tacit KHBMWGuge elent ipachaissramayg exisd fvayihse coplutef Pergintagey méstacRo-
These interfaces nay be |ocated at various points of the know edge delivery
syst emkn@qlesioey Ubasoia ant ustdily eheitbe tolblenokiofmatatingsthbirgatinktdeledge
appropriate protocol |evel being invoked and the sharing paradi gm being
def i nethté ar clelally atocwieent kndwledGEBEIGHEAE SHERTINURHLE 226} VR0 2433508

PCT/ 1N01/ 00172 In all these cases, the interface opens up into a know edge
entd y, fatiageradedge fragments when they are sufficiently motivated by a context or
situation to present their viewpoint or *hidden knowledge” of the situation. For
example, the presence of a well-defined question along with alternative viewpoints
from various users of the system, can often encourage users to add their own
perspective to the same question, in agreement or contrast to others viewpoints.
15  Similarly, it is found that the use of specific phrases such as “reality check” or *what's

your concern?” again results in higher incidence of tacit knowledge formulation and

retrieval.

Thus, experience sharing interfaces are specially designed for the purpose of

provoking tacit knowledge creation and sharing and may be of different types.

20 These interfaces may be located at various points of the knowledge delivery
system. Equally important, the choice of interface results in the appropriate protocol

level being invoked and the sharing paradigm being defined for that document.
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editing interface, and an inplicit or explicit mechanismfor defining the
di mensi on of concern on which the knowl edge is to be shared. For exanpl e,
if the sve@bngpsds highly local, as in the case of a conmPCTEvit/oneR, the

di rension of concern is not 5 articulated, but is inplicitly defined as
"better communication and adherence of the commtnent protocol anong group
menbers."” On the other hand, if the ESI is at the |evel of a process, (for

exanpl e sal ds girtbess spset hea irdedheanpygndeli ineda sebwhidgedinmnsiongecanel
articulated to the user for selection (in case of sales process, the

di mensiealitsigraye feces enid guiablioner eXsicAMBEchaNsmCRrBEthhgoRk- dikese I gures 4
and 10 5) It is found that there are nultiple layers and | evels on which

know edgacks oph@nhrd @@ﬁﬂoﬁl‘e@%@r%nﬁo geo ed.TbSr%?%h\g)lé‘pwtﬁ@cghatr%g is

sel ection of the appropriate ayer and the dinen of sharing, “can be
def i neg; t I S ol Lstructural level . and two, at the
content " é%éﬁ%'*lgw\‘/@%% ngguor];gan épﬁ?'terﬁégpt%ﬁpeg]eafjW%g'%%ﬁgtgﬁpcf“’ré\/gl ASLE
nmeans that thaos fragnents are called upon as and when that specific
doéurrer?trt?%ija gm'%luf éss'r%?"cﬂqha?gﬁ%%iQﬁeﬁ?ttﬁrféo@glQ%Qﬁt@ﬁo?ﬁ%@gf‘ﬁée%e@f, theont ent
| evel know ¢ d%e sharing is usually context and user-need independent, An
exanpl EOMBUIHCHEP P RER @MQEHYTOUneinemiss. " &apther ethgnbiagd oif e ESH idaciwent s
are organi zed around the specific dinensions on 20 which the case is to be
eval uafeu®! seich asogmsebl(Ersexahpler satdsy esocestsy. than Bhelestrlyudéfimad deeved |
docunent sharing is dependent upon the specific context or role being

enact edirbgnsibes userartitlatduetaser user per §aeoiiarg (ia daskof ealekherocdSs, the
SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508 PCT/ 1N01/ 00172 purpose of nanagi ng

a procegsehsgbhemay b@rbdnfﬁ?p@ﬂ@%,erc[@to@rﬁ@r, aRANRMERitHA) BRI Burbigy EF\BCGSS
del i verabl es such as tineliness, quality etc. the other hand, 1f the

10 5)
It is found that there are multiple layers and levels on which knowledge is
shared among different groups. The basic approach to selection of the appropriate
layer and the dimensions of sharing, can be defined at two levels — one, at the

structural level, and two, at the content level.

15 When documents are captured at the content level, it means that those
fragments are called upon as and when that specific document or families of that
document are called upon by the user. Content level knowledge sharing is usually
context and user-need independent. An example would be a case study, were the
capture and storage of documents are organized around the specific dimensions on

20 which the case is to be evaluated such as problems, alternatives, etc.

At the structural level, document sharing is dependent upon the specific

context or role being enacted by the user. If the user is performing a task for the

18
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user is performng a task for the purpose of say selling, then the concerns
are related to custoner etc. In these two cases the community of sharing
is also wohesamsmt . In the 5- fornmer the know edge fragnmeneCveddsota be
shared anong all the process owners, while in the latter, it nmay be shared
anong all those associated with selling. (See Figure 6) Even nore

i nportant, since the sane dinensions nay be relevant to other groups of

users, fegeseiot hesegiiy etproassbieettdredrdrythanconaeredizad ebynsgbd nedhdsigh 10
as custoner issues related to product configuration which are useful "not

only tdhsalresesshutlialraplekosidreapripauisiesdeyehiaprapt drea B@{e{tr{éﬁb, By pduct ) ,
a e

| nDoCNet uses the nechani sm of content hubs which store know edge

[ aSTenie ) 8318 3k o Yar o oo E9NS N 09 2L, 9

beyond by passing on these unents or t her

cont ent, [ r [ round. di fferent. processes or any

ot her de P%???%ﬁﬁgfﬁ}@FgéqﬁﬁdéggééﬁgéﬁFQﬁﬂﬂg’%i%“%EQdSﬁw%hﬁﬁﬁaaﬂrBu?@r
system.simlar to the structure of the ipterpet, in that the user nay put
in°a kr@&@%@& ‘%Woé@ﬁaﬂ‘? TE Sy eaySES e SHRTaccamessll g Brorpghiopnepeci f i c
task in | ar ge organj zation. The know edge fragnment so created, wll be
del i ve eiiﬁt%et'ﬁgewi vdBhPecgiredtantens eb tnse mssheiaksl wib' sdlisvc dBeect ed.
Followi ng this, the InDoC comunication network takes over. The content
hub pasé@sred® a copy of the know edge fragment or information about it to
all the content hubs to which it is connected. Each receiving content hub
checks for appropriateness of role |layer and the di nension of concern, and

ei ther stor &sethpord dmBLBST, BUTie BEEIMERbERONIWDH2HS338RF2ACH ML/ 00172
fragnent and al so passes it on to hubs connected to it, or sinply passes on

the i pfapsedf osersobbhendendsdwhichl dart Be Sl anknawesaef daHens bhavel s
across even an
19  @s customer issues related to product configuration which are useful not only to
sales, but also to the product development team for that product), InDoCNet uses
the mechanism of content hubs which store all the knowledge fragments created say
around various dimensions of concern, and also go beyond by passing on these

documents or information about them, to other content hubs which are organized

15 around different processes or any other definition of role.

Thus, content hubs act as a knowledge router system similar to the structure
of the internet, in that the user may put in a knowledge fragment through an ESI.
while executing a highly specific task in a large organization. The knowledge
fragment so created, will be delivered into the relevant content hub to which the ESI

20° Is connected. Following this, the InDoC communication network takes over. The
content hub passes on a copy of the knowledge fragment or information about it to
all the content hubs to which it is connected. Each receiving content hub checks for

appropriateness of role layer and the dimension of concern, and either stores the
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extrenely | arge comuni cati on network and is captured and stored by all
content hubs who find role and di nension of concern validity. (There may
be ot her woovasses 5 el enents added for the purpose of effpciam/onriansfer of
fragnents and optimal use of the network) (See Figure 7) Hence the content
hubs enabl e t he neani ngful recontextualization of tacit know edge
fragnments fromone point of use to another. A Content Hub conprises of

arti fi chahenhiell dlgenssseul ie opaskesubndohkacetedge, odBirapighpdeetuse the
structures, (such as those covered in the DI SHA patent) along with

del i veinyoreapabitbithée @2xi Bulb 8RNGIsOfa ¢ aneMed ROf §gmicr atrh 08l s afod NE IR | on
object indexing. It also carries the knowl edge fragnent databases and tag

data, &krdhbly BIGO coRfhliichiteh b &d9sy id %ﬁp@rr‘%d G 'r&@tbh/ogh ‘EBH%%‘F”EM
chiva

protocols, rétrieval paradigns such as ar sear ches and new di nensi on

et vor 1 2Rl R e O e PP RIA R g PR B B Bl oBE i ng

net wor K~ sear ches, =

The Knowl ed ing Protocol in I t Architect he | nDOCNet i
| ager CACRTON GUC] Rt g, eRRal BT ARSI, S rahEPE ROPONRBMEHGE

sharing across the organization, which maps onto the organi zational 20-
ar chi t Betateorlddserifignread) a specific enbodi ment of concurrently filed
patent application entitled "Systens and Met hods for Directed Know edge
Managenment Using the DI SHA PIatfornT%é 20 SUBSTI TUTE SHEET (RULE 26) WO
02/ 33508 Pdﬂﬁqu@%mmentrh@b&rﬁmbé@g gheaningful geeanteixtdlization of tthelt
follow ng manner, and is one of the bases for the protocol design: a) A
user ekmvisdge fregnteds frokmome edie of tagneahethshi ch is (auto or user)

A Content Hub comprises of artificial intelligence rule bases and "knowledge

10 architecture” structures, (such as those covered in the DISHA patent) along with
delivery capabilities in terms of content reorganization and information object
indexing. It also carries the knowledge fragment databases and tag data. It will also

carry the knowledge fragment communication management protocols, retrieval
paradigms such as archival searches and new dimension searches, intelligent query

15 and response tools such as intelligent network searches, network groups etc. (See

Figure 10)

Procedure Defining The Knowledge Sharing Protocol in [InDoCNet Architecture

The InDoCNet is a layered knowledge-sharing network. This is a framework

for knowledge sharing across the organization, which maps onto the organizational

20- architecture (described as a specific embodiment of concurrently filed patent
application entitled "Systems and Methods for Directed Knowledge Management

Using the DISHA Platform”).

20
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t agged on the rel evant di nensions of concern, 5 b) This know edge fragnent
along with the "tag" data gets stored on a content hub relevant to that
rol e. c) vBaszmsbsosr t he know edge- sharing conmuni cati on proporT/a¥ol/obire cont ent
hub "talks" to |linked content hubs and "rel evantly passes” on the

call -address of the know edge fragnent. These content hubs in turn "tal k"
to their linked '10 content hubs and "rel evantly pass" on the call-address

of the knowTeggenollcageestaringnistddrsedayt it hige faRViink meamrestlgentiriamrmnes can
be "relevantly passed” between content hubs based on the know edge-sharing

comuniyg@bhess RtheRbiocBNdedie know edge fragment can be retrieved froma
different 1 nDoC tool around a different outcone (wthin the same 15

Qut cone Lev§>) A Qger]'@ﬁfe?% tgqﬁeglﬁn@g\?tmn%réévgl%ﬁgg%rﬁ%ﬁt?%qugﬁ% rtgLH)l pr lse)

recontextuali’zation o acit romone 'poin use to
anot her. The P rregsi ons of cogﬁer n" »forn}the basis of the

know edge- shar i4%§° c%h&?nrieé:eé/ oA BYOt9eHP! CHFHE™ DI nensi ons of concern” are
derived from a_rol n 20 are defined for an outcone Level. These

e a

di frensi ons &9 EBisc&PAWlesios FRrgRN edioNat §Itr PRod8raldata qeissEpsed Am & hi s
case, the orthogonal dinmensions for the role "sales” are configuration,
conpetitor andcehieehbueosleeam. oagthrot.nensi on fornming an i dea set
conprising of variable "points of concern" exanple client concern may have
reliability,c)nBaptenante lcostsdgt-chadsy pomntimicdticvomoeronl, thBicentent hub
illustrated through an 21 SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508

o o S0 Saasese e P 1o ghhron ool ke
of the knowledge fragment. These content hubs in turn “talk” to their linked
10 content hubs and “relevantly pass” on the call-address of the knowledge
fragment. In this way, the tacit knowledge fragments can be “relevantly
passed” between content hubs based on the knowledge-sharing
communication protocol, and the knowledge fragment can be retrieved
from a different InDoC tool around a different outcome (within the same
15 Outcome Level).
d) Hence the content hubs enable the meaningful recontextualization of
tacit knowledge fragments from one point of use to another.
The "Dimensions of concern” form the basis of the knowledge-sharing
communication protocol. The "Dimensions of concern” are derived from a roie and
20  are defined for an Outcome Level. These dimensions of concern, are organized into
orthogonal “idea sets". In this case, the orthogonal dimensions for the role "sales”
are configuration, competitor and client concern. Each dimension forming an idea set

comprising of variable “points of concern” example client concern may have

rellability, maintenance costs etc. as points of concern. This is illustrated through an
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concern, which formthe basis of the know edge-sharing comruni cation
protocol. a) Qutcone Levels are identified by a Role Perspective (covered
in the 5Sveonsnsently filed patent application entitled PSystEmsi7and

Met hods for Directed Know edge Managenment Using the DI SHA Pl atfornt).
Know edge sharing takes place only within an Qutcone Level. b) Each
Qutcone Level has a set of "View Sets", each having a set of outcones.
Each | exrebodihsnt h&sedsigore at @i 83 uni versal set or "objective 10 list"
conprising of all the orthogonal dinensions of concern relevant to that

level , c) EgghuMew Hal 8iepasoetad RYevid Bp PR cRMo TERIFP D8R ons of
di nensi ons of concern relevant to it, fromthe universal "objective

list'".cHagse vﬁh@?’?ﬂ%ﬁpﬂ% b% %g)gﬂ%e vﬁ %é‘ﬁ% |ﬁ§‘t35ﬁ1rﬁt9 Bhliod feroMg comes

wi thin that view set. d | Hensi ons of “concern is an idea
set conprising ne " po conc be vari.abl e
Sharing of Eﬂng\(/a'\,{ﬁ% 8 (%vgeg%e %S'O{éﬁ%%d ptfya@eg%%se%%BﬁCW% %V&Rf%dﬂe!@harl ng
conmmruni cati on prot ocoI n di mensi ons of caoncern. The | ayer ed
confruni cat i on g?%(f%&%l“yv\g[)ﬁddpggoﬁﬁgq'c%WQ ratilgdy e vsiameiand eé/’eﬂﬁﬁﬁs ifar 20
not limted to_the above, the essential feature being the |ogical outcome
driven |ayeri Ryesied lshaviesgedianrarmenidasingfhe SHEEVNP esfory Jakhawlesise spoke
transfer network. EXAMPLE 1. Sales InDoCNet - An enbodi nent of the
| nDoCNet Technshagw lakesudes:e o2 wiBUBSTIJUWTESHERE!.( RULE 26) WO 02/ 33508
PCT/ 1NO1/ 00172 A specific enbodi nent conprising of one of the nbst common
sources of b) Each Outcome Level has a set of "View Sets", each having a set of
outcomes. Each level also has associated, a universal set or “objective

10 list” comprising of all the orthogonal dimensions of concern relevant to that
level.

c) Each View Set is associated with one or more orthogonal dimensions of
concern relevant to it, from the universal "objective list”. These dimensions
of concern are applicable to all the outcomes within that view set.

15 d) Each of these dimensions of concern is an idea set comprising of
numerous “points of concern” which may be variable. Sharing of
knowledge fragments takes place, based on the knowledge-sharing
communication protocol, on common dimensions of concern.

The layered communication protocol would be built on the above principles, but is

20 not limited to the above, the essential feature being the logical outcome driven
layering and sharing on dimensions of concern using a hub and spoke transfer
network.

EXAMPLE 1.

Sales InDoCNet - An embodiment of the InDeCNet Technology Includes :

22
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know edge for a conpany is the nunerous responses, ideas, suggestions and
conplaints given by custoners in the course of business. Mre specifically,
a cust omavonmg3shave a nunber of opinions related to a 5 peDauatooemd t he
service associated with it, A discussion with a conpany representative
centered around the attributes or features of the product may not result
inthe full extent of the custoner's opinion being vocalized or articul ated
clearly. Hovespesifia athisedissno rcdmpridin@rodwnrd bhehd heost eémbte sustesrir’ s own
problens could result in a nuch richer articulation of the ideas within the

cust omgnowletiehé@da Fhinpahg 8 Wl Imikkngens pRepenssonidand %Eb@étidr%s%ﬁﬂ(:h
questionnaires for exanple, incorporate this behavioral phenomenon into

the veeynidlARvel bALasinans. in tHOBoGRERAM sHREoduct design department on
the other hand may be interested 1n the custoners' responses not so much in

Lerme of CUBQERLJdipellngs: < B Mok, 35,40, L OB ol SRESLL f suagest ] ons

or ideas to trigger o I nprovenent's ¥ anot her

depart in_the conpany, the custoner, service.group nmay be interested in
ana yzgﬁ%&%daaﬁt et ‘?{éyciedeaééoﬂai t Wi c ifst OmEHSHEB R Nb WYt ranceR@any
perspective of inproving custoner service procedures or offerings. The

i nt er afthrGeeUsE VRN I Eds@r Ndetn attabeleal orfaatunereot Hig oradioi magenot 20

generated and used in such a situation is built on the follow ng franmework
(See Fslir 65 the dhll |tent( a) théecustymare omifiooopeiegnvdaizebeors atesigiedcess
are identified (b) each axis of concern is further specified in terns of
poi nt sciekrigotterevesr a spemiskian itssiuesoohd cioacerdme f off tgxasq¥t®mifs onen of the

axis of concern is custonmer 23 SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508
PCT/ | N9AdMKEZould result in a much richer articulation of the ideas within the customer's
10 head. This is a well-known phenomenon and market research questionnaires for
example, incorporate this behavioral phenomenon into the very framing of questions.

The company's product design department on the other hand may be
interested in the customers’ responses not so much in terms of customer ‘feelings’
as much as in terms of specific suggestions or ideas to trigger off improvements in

15° product design.

Yet in another department in the company, the customer service group may
be interested in analyzing and extracting ideas from the customer data but from the
perspective of improving customer service procedures or offerings.

The interactive document cluster meant to deal with the tacit knowledge

20 generated and used in such a situation is built on the following framework (See
Figures 5 and 8):
(a) the key axes of concern for the sales process are identified

(b) each axis of concern is further specified in terms of points of concern or

specific issues of concern, for example if one of the axis of concern is customer
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needs, then each aspect of need which is relevant to that particul ar
situation is identified wiwthin that axis (c) using the axis of concern the
nmet hod f owovasagosrg each document or fragment of tacit knpel/edg®oiz
established. The tag for a specific docunment will be 5 built up as a

conbi nation of all the relevant issues fromeach of the "n' nunber of
concern paths. <issue choices from concern path 1, concern path 2,

..... coty, thepagdehnaspel)t af merbewhioh isntaigvanitter fhat exrieyabeitdel&irgied such
that each entry interface will be presented to the user at the appropriate
ti me whentitdabitpertaenaxis 10 di scussing a specific concern path. At that
stage the know edge is captured and stored in that entry interface with the
person who (5 \&&R4 Unk NGxik her kRavbRAgR: insethBl N@r thhgingPrkhen @cunhddti 8g in
any of the other dinension of concern on the basis of the content of the
tacit [ 2ed..; hh t td-on.f.0 ‘ cone
from o Apel T o a0 BE e M ey T B o2 SR oot e P00t
15 knowl.edge is carried out, on the basis of the content .,of .the taci

cRow BB Tt e} S SR mmiseroB kb ML aya i pr L TRESEPaced FayM o bEE! Bheo
such that each seeker of know edge nay apg{Oﬁch t he bod Sf know edge from
axi s OFOTEEHE AN Br<ISEHQ MRS5S EPRT CONS- e PalNt hi ROPFRID @%%s of ¢OWEelh. The
user is now given the choice of retrieving all the tacit know edge

rel evapatht t hat concern, 20 (f) It is possible that know edge derived from
the sal es process may be used in another organizational process, such as
product desidgna dumbsr alf sstposstiebbeet haty thee depignedc sudeshgh eprbcestsy may
have its own axis of concern. However, it will be quite possible for
seeker gi@fadena Beggeyditblnotihe epditche daFirgridtearas svlien tieitrpeven is

know edge captured in the selling process as long as there are one or nore

CQRMONis2ds HHPRT L Jbllific JIFRELE - Rk ABXhat stage the knowledge is captured and

stored in that entry interface with the person who is capturing the knowledge is being
the option of filling in any of the other dimension of concern on the basis of the
content of the tacit knowledge being produced. Thus, the provocation for entry may
come from a specific dimension, but the additional tagging of that fragment of

15  knowledge is carried out on the basis of the content of the tacit knowledge.

(e) a number of knowledge display interfaces may be designed such that each
seeker of knowledge may approach the body of knowledge from axis of concern or
from a specific issue within that axis of concern. The user is now given the choice of
retrieving all the tacit knowledge relevant to that concern.

20 (f) It 1s possible that knowledge derived from the sales process may be used
In another organizational process, such as product design. It is also possible that the
product design process may have its own axis of concern. However, it will be quite
possible for seekers of knowledge within the product design process to retrieve

knowledge captured in the selling process as long as there are one or more common
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WO 02/ 33508 PCT/ 1NO1/ 00172 di nensions of concern between the two different
groups of seekers. To achieve this, each role group within the organi zation
connect eavow/sBsvhe selling process would be part of the pOaptNM®P1RNOW edge
sharing network through the nmechani smof nunerous rol e-specific content
hubs; each content hub relating to 5 a role, and carrying with it the

di nensi ons of concern and rol e-based protocol for distributing and

accept Hmensean kolovk rexge bietagere ttestwoTtitfsrerdevel mpohegedkads vi dual concern
architectures for different departnents or wuser groups within the

or gani zat i ofioidHe\eotmenedimensi @ospalitenaerdgbhizagoh ReMhetRdi Witfmuhd i pl e
ways can result in a organization-w de tacit know edge storage and

to
et r i eValn@ieiidsRehulRl bEMNa W ke 2LLOMSARMABS0LSRARG ddg¥Olh 808

know edge trom different parts of the organization t hose users

Lhe SaB pEgRRIZALLonale SYSKEM AL eOHIErt hemaq S 00000l g d

prot ocol structure has bee ed TnTigu

seen that, the basic |ayers, gn ich.co n sharing takes place is are
pSsed nlineTdord fepapliti T tROTyRE B Gaiipoi FH "olsebasreapigiors] fo
concur ren{QI  filed patent application entitled "Systens and Met hods for

Di rect &8t Hﬁmp@@&eacqwﬁa@é}%mﬂ%pﬁ@em@mw Platforn') as deliverables,
know how and actionables, Further, each content hub would be related to an
el ement wi t hiws tdrvelenipg drmevideel eefdenedratiitebiues tier giEespe ciebaanieevebr For
exanple, there would be a 20 content hub relevant to a specific process,
whi ch isergeups withén niwenprgaozassesith wohithon idvecksions kewohay@r tyinEhg@em

di mensi ons of concern would be established for the role: nanaging the

speci fug iphadesis. wahe @inMeRSI0RS) efgAaRaRTIwaR BRlalhd\wB8ge MY ragBaye
commonal ities and differences with other process managers; eit hgr on the

basi s @SR i 8isaHhahlhs BESndds (NALNBUHRPBE sof kWA from
i ndi vi dual i zed 25

different parts of the organization to those users within the same organizational
system who require them).

The organization-wide protocol structure has been described in figure (See

Figure 7). it will be seen that the basic layers on which common sharing takes place

15 are based on the core perspectives for the organization (defined in concurrently filed

patent application entitled "Systems and Methods for Directed Knowledge

Management Using the DISHA Platform”) as deliverables, know-how and

actionables. Further, each content hub would be related to an element within the

outcome set defined within the perspective level. For example, there would be a

20  content hub relevant to a specific process, which is one of the many processes

within the know-how layer. The dimensions of concern would be established for the

role: managing the specific process. The dimensions of concern so established may

have commonalities and differences with other process managers, either on the

basis of some meta-rules established for that purpose, or on and individualized

25
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SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508 PCT/ 1N01/00172 basis, There will be
mul tiple content hubs for different roles, such as nmanaging different
processewon2aBsog ri buting in different ways for executi onPOf/INhM®SE2
processes, each with a different set of dinmension of concern. Based on
this, the content hub network will distribute the know edge fragnments
across the system EXAMPLE 2. Software based Franmework for Know edge

Ext r achion E%Gret valhdfeemdfiplknowtient hnba foCatiffiereint yoles, Bualttd < engrrying

Enbodi nent of InDoCNet) One of the central issues facing nost organi zations
and codiffgrdnt ipesceafsespraehttitingsn tifeerpnobh paf@feefctigst by ehegapirdegsfs, t he
tacit knowhow that resides with the 10 ol der or nore experienced nenbers

of t hagaGOMHN, tierEhe sfe%mmeagwcﬁ Qfndeh. SBEQ@W@)‘?\V‘(mé SthBEGHRSAr Muf rom

multiple points of view (1) The comunity asa whole 1s Interested in
contin mg I it only by

capt urﬁg@%mg%lgﬂn Lﬁgltﬁlééﬁ?ﬁ&/@jg%gﬁgencetgatz% i nsi 3% eg’(‘)of its nmenbers (2)
A der or % @p{gl enced nmenbers of the conmunity are in a position to
| &ver age t — nsi derabl e know edge if sonme reasonabl e neans of

capturjing and co rcially distributing that know edge is available. (3)
Younge%’O e €al @@%@F@“%ﬁﬂ‘efg rgtovlagge i@é@fﬁ%&@i@%ﬁpm‘” a

consi derably the gaps | n knovvl edge caused by limted experience. The
presen@%@h&ﬂﬁy h O pemenoekinDeCNeich extraction and 20-
distribution of tacit knova edge or knowhow ( KnowHow Sharing Protocol), and
al so a todDkéetof tne i gprtiaNiingudshéa@fid evbvsivengsszaforanyndf tantuadtiscbat ed
with building a knowhow reservoir (KnowHow Tool kit). These are descri bed

bel ow praBlicel he tHenprdtiosm Tl iidctivaeh stuas of e tepesbivbbw that rddneskppmkiedge

10 older or more experienced members of that community. The formal capture of this
knowhow, is necessary from multiple points of view (1) The community as a whole is
interested in continuously advancing the state of the art, and can do it only by
capturing and formalizing the experiences and insights of its members.(2) Older or
more experienced members of the community are in a position to leverage their

45 considerable knowledge If some reasonable means of capturing and commercially
distributing that knowledge is available. (3) Younger and advancing members of the
community gain by shortening considerably the gaps in knowledge caused by limited
experience.

The present embodiment is both a framework for such extraction and

20-  distribution of tacit knowledge or knowhow (KnowHow Sharing Protocol), and also a
toolkit for improving the effectiveness of any effort associated with building a
knowhow reservoir (KnowHow Toolkit).

These are described below:

(A)  The KnowHow Toolkit acts as the repository for the knowledge
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26 SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508 PCT/1N01/00172 structures of the
comunities of practice. These structures may be enbodied in the form of
content oeoet/adnent formats, content agents, concept orgaPCraNG1®N172
algorithnms, etc. Key innovation is the devel opnent of a unique set of
software based content 5 extraction and presentation tools (based on

I nteractive Docunent Cluster), which organize information objects into
meani ngbulctpeas ef e eproneguisd 9f prepbce. aittgseestalteres mrpere sthbailteh ia thand of
tacit know edge to comuni cate or transfer their expertise or identify

best préoti cEs wasedty ddvetyghetthéosame, seintoht tagdss, Tdwwckep! Srg@hRation
described below 10 1. Intelligent Content Agents, which performthe

functi onigefitaskagi ng information conponents into neaningful query and
probl em response structures for specific purpose. These agents are

Cidnnszeg ! fkeyMidiAih € AR SRR CARADNA% URANCIE or ol RHORAST BB RART | ©°

addressed, (i1 euristic frameworks use a (Nl i on
i s described

or gani zi rinciples. 15 A sinple Intelligent Content Agent .

el . - AR SR EaB PR s B iHae™ | FIeTea ey EoGURIEA Byusiespddt Pl o
"what if.... " ,gﬁqer and conprises of . a solution franework art of an

" appr opP % &<c! r@%“%‘a@?@'ﬁ.s G AN rh PaiierRs arkensirllenmfiant. ¢nade f aces
and tagging interfaces that allow themto be called in nultiple

appl i cat9*eREs andhcubirshe Ziegit fkopwigsisel thi eonpiiupissés or Kaobkias $hof ex2@tiagent may
result in hundreds of task-specific agents (See Figure 12) 2 Intelligent
Query Tolehsfy hédtghraatieedS easipl thsoddhwireesdrael st tod tadld. Thettbeisknow edgeed
extraction process by offering a sequence of queries to users on the basis
of a pbélew: reasoning architecture. Since the solution architecture for a
cl ass of

10 1. Intelligent Content Agents, which perform the function of packaging information
components into meaningful query and problem response structures for specific
purpose. These agents are organized into multiple classes depending upon the
(i) problem categories addressed, (i) the heuristic frameworks used, and (iii)
the information organizing principles.

15 A simple Intelligent Content Agent is described below. This agent called
‘Inquitree what if' is triggered by a specific "what if...." Query and comprises of
a solution framework art of an "appropriate content packs”. Agents carry with
them development interfaces and tagging interfaces that allow them to be
called in multiple applications and customized for specific purposes. A class of

20 agent may result in hundreds of task-specific agents (See Figure 12)
2 Intelligent Query Tools. which are formal software tools to aid in the knowledge
extraction process by offering a sequence of queries to users on the basis of a
prior reasoning architecture. Since the solution architecture for a class of

problems 1s usually common (for example, developing a project plan), the
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problens is usually common (for exanple, developing a project plan), the

27 SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508 PCT/ 1N01/00172 Intelligent Query
Tool is abde2s3508 anticipate” the issues likely to be faceBCT/iNo1gevRl opi ng
such a plan on the basis of past expert interactions with the sane

problem This results in a query organi zation architecture that
sequentially opens up questions on the basis of past choices and offers
tenpl at es EW@liGEHoRUEAt 1$10! e taiedo fentigpaie et ineuemdtwelystot be tiheetaxt
guestion. This enables a high quality formal "think through process” of
any commondsailopingrsysét Awagn oanidet hesicappasieegfert heettigus woth Bpegirfié C
organi zational practices in relation to the execution or response to that

sol ution. BrobMap. Netapbeuildifrardesy oMbeRaps©Vdrdpite @ardy tha- s, df@mpwor ks
to enable 10 experts froma comunity of practice to articulate their

know edge gpaty ngf ﬁbé%’l\t}lqr(sf Bh @%2FRLIE . of3 £AMPRTEL O HAGRE sl & a%ée\éegnclfi roma

radar netaphor tool, ich provides the general framework t enabl es any
expert to tor e t.,.a group of t.i Ci ts in
Forms of tRarE S aEuS By e R ARy R Pt e e Mo rePBRS S Trus.
a radar net.aphor t ool y.pbe used not 15 only to build conpetitor radar
nmaps, but @pgoq%%%ﬁmn%i ﬁg'“tko%r%u%f’f%ﬁﬁsgf?ﬁlﬂ@y 6?%1%53’58@0 HRUIVIY si ons
wi thin conpanies for key set of paraneters. O in another set of

vari at i onsaNHHB FaRY e e thasinkucopr BRETIER Afpanizationst prrstices imrdetiomppr ai sal
tools for a group of enployees or groups of enployees within a conpany on
key oper atlheg@xdichiiasconssp@GeAs toalrsdheticseen, a singl e Sof t ware Met aphor

Tool enables the creation of nunerous context specific nmaps, each of which
can pober fMBbyMetprlesehtbrariset whah paside asddexplisei rakeonkiedas dibbe

meani ngf ul organi zati on. These are called

10 experts from a community of practice to articulate their knowledge meaningfully
(for example, a competitor radar is derived from a radar metaphor tool, which
provides the general framework that enables any expert to extract and store
knowledge about a group of participants in terms of their relative performance
on key identifiable dimensions.) Thus, a radar metaphor tool may be used not

15 only to build competitor radar maps, but also benchmarking tools for any group
of companies or divisions within companies for key set of parameters. Or in
another set of variations, provides the basis for building a set of performance
appraisal tools for a group of employees or groups of employees within a
company on key operating dimensions.

20 As can be seen, a single Software Metaphor Tool enables the creation of
numerous context specific maps, each of which can powerfully represent a set

of tacit and explicit knowledge in a meaningful organization. These are called

Software Metaphor Tools. (See Figure 13)
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Sof t ware Met aphor Tools. (See Figure 13) 28 SUBSTI TUTE SHEET (RULE 26) WO
02/ 33508 PCT/ 1N01/ 00172 Anot her enbodi nent of SMI's woul d include an

| nt eract ivomoBpases fi cati on Metaphor Tool, which takes on BEEENG(1i0017280p
enbodi ments such as a task commtnent map. The sanme tool would be used to
buil d performance specification maps for say, a logistics transfer hub,

| i ke a warehouse, 5 (B) The KnowHow Sharing Protocol for a comunity of
practice i &NANgT £ ed! aofi SMERanionly rmdlndly amoimterantomi $bécifieatsinngl e

| ayer. The protocol is built on three types of elenents (a) the

or gani zat i dfetapihi fTeot, uwkichb)akidse ok ngydaifthg endis e mardihiehBe kUER, aanRd1{&) the
information interaction framework. (See figure 14 a) Each el enent

descri bed icontrhiembnamewor Kries $arhe ots olvoliRl 8Je_dRSHNIHIHKINP é’«ﬂd&fn
conmmuni cations and sharing rules, Intelligent eConteent Hugs \(Aé)See |agntj?rge 14

b) are orgapkgedaiidh auBirgu ima.pc ick B ey, £ a central
group of hugs th%.t prg\lﬁ/si de %ppol;&gsttlgg %ﬁ?lﬁtﬁlhgg‘ p&em%gvna?%bggg%f practice or
alternatively enable a single community of practice to quickly and

effectively organize the content created by that community to be stored, 15

classified t ed,autgonmatically for use across_ the organization. The
addi ti onal @@3‘% %%W%W o§h%1”@) tr@¥ﬁcq?|J9r i% COPRBNY fAfnarasties t isomalti-user s
for a piece of information created by one group of users across the

or gani 2o, Wihehapeg mraleli asrormend oritteme shde lawereTheemotestisi thait on
earlier. Each Content Hub conprises of artificial intelligence rule bases
and 20reRnyweedyecianutiits ded uhe" ognimation esrchigsatote ds) thos@oam®edskn
concurrently filed patent application entitled "Systens and Met hods for

Di r ect eccHieotdredged (MpirageieEmiatidsi mgerabgo DRSHAWRIAL {SedTigune {4Sypers and

Met hod' s for
element described in the framework is a protocol layer defining knowledge
10 communications and sharing rules.

Intelligent Content Hubs (See figure 14 b) are organized in a unique manner
in that they can act as a central group of hubs that provide support to multiple
communities of practice or alternatively enable a single community of practice to
quickly and effectively organize the content created by that community to be stored,

15 classified, and tagged automatically for use across the organization. The additional
key function of a Content Hub is to help find additional users for a piece of
information created by one group of users across the organization.

The operation of the content hubs have been described earlier.

Each Content Hub comprises of artificial intelligence rule bases and

20 'knowledge architecture” structures, (such as those covered in concurrently filed
patent application entitled "Systems and Methods for Directed Knowledge

Management Using the DISHA Platform” and “Systems and Methods for

Development of An Interactive Document Cluster Network for Knowledge") along
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Devel opnent of An Interactive Docunent Cl uster Network for Know edge'")

al ong 29 SUBSTI TUTE SHEET (RULE 26) WO 02/ 33508 PCT/ 1NO1/00172 with
deliverywapakishdties in terms of content reorganization peaOINaifoormati on
object indexing. These artificial intelligence rule bases, are organized
around specific "dinmensions of use" (such as processes, activities groups,
etc.) or_ "dinensions of 5 practice" (such as common tasks) and "di nensions
of coneétmueliGynt@nabiilies ipeefios mft tenteplerddrjanizatimt eod ioforaldtioni oigedat a
fragments, information and content formats, and "intelligent content

agent s'lndexilg built and shared across comunities of practice and enable

t he nmeani ngful recontextualisation of information fromone group of users

to another, THstheirkioml egiggigbhaast@e efdseE! syamyrhenigbded hansfRjRct
i ndexi ng rul e-base, which sets up priorities and 0Organi zing rules %or t he

co- cl asginfd A ALBf ijsekr@%ukfggep%rﬁegé tSac@i-\/iti@s’qrhppgn&cgb&ec im\@intsn)ingrgf cl ass

is said to have an attr en all ot her ormati’on obj ect’s e al so
ayar de S tiri Thi bject indexing rul e- bas in the
f3rm O%r%&%gf ﬁ%ﬁ??o%%lcgcﬁrﬁ%%r%ﬁ%éagaén TPRES BB} tc%ﬁf%ssicﬁ@%ét gﬁi‘bérts,
or may b% i n %he for.g1 of atddi t%]or‘al , active content hubs, which collect,
or gani PETOHRIT SPPTiBut BN ClEHt 8hellpying dabe diagmendsibinéeimalion snefcarart i ce
such as process teamnenbers in a | arge organization, on the basis of
| ocal [R'6IFE0RE] "IntplligserGasde ringariitpreint befbuldt epdtshared ageaserdamownitiesh t he
present invention 1is preferably practiced in the context of a personal
conput ef psaciceasndrenddis t20 rcempagiublrecpaesomisataonplirdormappl éohacingt osh
conputer or UNI X based workstation. A representative hardware environnent
i s onegwhichf Usekudesicthdrypi cal hardware configuration of a workstation in
accordance wth a preferred enbodi nent
10 The knowledge transfer efforts may be aided by an object indexing rule-base,
which sets up priorities and organizing rules for the co-classification of knowledge
objects (i.e., if one object within a class is said to have an attribute, then all other
information objects are also awarded the same attribute.) This object indexing rule-
base may be in the form of a definitional component aiding the object addressing
15 efforts, or may be in the form of additional, active content hubs, which collect,
organize, and distribute content for a specific sub community of practice such as
process team members in a large organization, on the basis of local protocols.
A preferred embodiment of a system in accordance with the present invention
is preferably practiced in the context of a personal computer such as an IBM
20 compatible personal computer, Apple Macintosh computer or UNIX based
workstation. A representative hardware environment is one which includes a typical
hardware configuration of a workstation in accordance with a preferred embodiment

having a central processing unit. such as a microprocessor, and a number of other

units interconnected via a system bus. The workstation includes a Random Access
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having a central processing unit, such as a m croprocessor, and a nunber of
other wunits interconnected via a system bus. The workstation includes a
Random Acvesx33580 SUBSTI TUTE SHEET ( RULE 26) WO 02/ 33508 PCIiNGW®(70172
Menory (RAM, Read Only Menory (ROV), an 1/ O adapter for connecting

peri pheral devices such as disk storage units to the bus, a user interface
adapter for connecting a keyboard, a nouse, a speaker, a m crophone,
and/ or Memery (R8M)i ReedfQrlg MeviboedROcin #S adameac forsoneeatingperisioan) to
t he bus, communication adapter for 5 connecting the workstation to a

conmuni deidesns Uit awdksk(togge Enidab ah@boees saginteeiowadaptantraodhsstiry
adapter for connecting the bus to a display device. The workstation

typi cald Yeftasart esirdenie tNepeMEran ARASHIMRY SWidrefthatgBednidhe M &rigsof t
W ndows or Wndows/ 95 Operating System (0OS), the IBM OS/ 2 operating

%stemsutcneaw\g Ricrfs MK Qperatd .w%sgbggggﬁgnerﬁ%%g%e L%beé&@%n%} Wil |

appreci ate that the present invention na

pl at f or an erating .systens other .t han thpse nti oned, The present

i nvéent iGhNP ﬁ%ﬁﬁ?ﬁ%sﬁtm Lod q FOTESHR B H@R%%o Yrerft dat ?6@%%@6“9 n the
exanple which is intended as an illustration of one aspect of the

i nvent ir@ﬁwaﬁﬁ Ay et sagﬁateaém CBENGHI"ch the &UBUIRCR | GRRIPY Yl valent are

wi thin 15 the scope of the invention. |ndeed various nodifications of the
i nvent iverkpiatiaddypically hes residert thatan amapeaeing systemeshrasiibel Miseewte
apparent to those skilled in the art fromthe foregoing description.
Addi t i diaidogrsb 8l nent/ginbiaws/Y5e €pedetog | Byedeim (O aitthe aBOA €O Bie ropieratire
figures have been described. (See figures 1la to 1le) 31 SUBSTI TUTE SHEET
(RULE 2§ktem. the MAC OS, or UNIX operating system. Those skilled in the art will

10 appreciate that the present invention may also be implemented on platforms and

operating systems other than those mentioned.

The present invention is not to be limited in scope by the embodiment
disclosed in the example which is intended as an illustration of one aspect of the
invention and any methods and devices which are functionally equivalent are within

15 the scope of the invention. Indeed various modifications of the invention in addition
to those shown and described herein will become apparent to those skilled in the art
from the foregoing description.

Additional embodiments have been described in detail above wherein the

figures have been described. (See figures 11a to 11e)
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WO 02/ 33508 PCT/ 1NO1/00172 What is clained is 1 . A nethod of managi ng
know edge within an organi zation, said nethod conprising connecting a
conput er W@ 0z33e$ vi ce provider; 5 running a browser on sBCUINGEpUREr ;
receiving for core knowl edge a request froma user; pronpting the user to
respond to options and refine the know edge request while storing the
user's answers as know edge fragnents |inked to the know edge request; and
whi | e sai dvﬁ\/%\k‘épﬁ“?e@u‘ﬁhi ng and iteratively performing the following 10
steps a-d: a) assessing a know edge base and retrieving the information
control of lsafdMkHtwelofgeabageyilmadedge onfhit ear; doyaniderdn, fadimgnemosai d
know edge base one or nore know edge fragnents |inked to the core

know edgepuinirtg; 15 c) assessing said know edge fragnents and storing the
information content of said different fragnents in said conmputer; and d)

di spl aying_sshdesliar edangreckponladge magikpoul edge fragrents on _the
conputer. 2. The nethod of managi ng know edge wi thin an organi zati on,

i ngl udi ng saifhin”Q %Miepgg%%/&%w%rrgani zing and follow ng conpetitors by

using data storage unit. he method according to claim1l wherein the
Thor eby reoteae i e AU ereury bt @Prcapt ur ing the T
organi zati Ogrson%( megg itﬁé]%%ser?fg ressp%g)%sdﬂt(;rgg’ﬁogs'_lgﬁg r(ellgiHléEtthlZnovvledge request
while storing the user's answers as knowledge fragments linked to the knowledge
request; and while said browser is running and iteratively performing the following
10 steps a-d:
a) assessing a knowledge base and retrieving the information control of
said knoweldge base in said computer;
b) identifying on said knowledge base one or more knowledge fragments
linked to the core knowledge unit;
15 c) assessing said knowledge fragments and storing the information
content of said different fragments i1 said computer; and
d) displaying said stored core knowledge and knowledge fragments on
the computer.
2. The method of managing knowledge within an organization, including said
20 service provider organizing and following competitors by using data storage unit.
3 The method according to claim 1 wherein the assessing and storing of

information in step (c) is a continuous process, thereby resulting in a Learning

History Cluster capturing the organization’s experiences
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WO 02/ 33508 PCT/ 1N01/ 00172 4. The met hod according to claim3 including
extracting tacit assunptions wunderlying work practices of individuals

wi thin thveoor/ssns zati on, and formng a cluster called | nBCDM01@GOLIRt er

Net wor ks for information about the organi zation 5. The nethod according to
claim 3, including recording know edge fragnents 5 concerning data for
day-to-day concern of the organization and formng an Activity Network

d ust erd. Ghe Aneghpdt ecopmdt@nent@dirappairedwsng oexichessi fipcingaknonpesge i nto
an Interactive Docunment Cluster Network (I nDocNet), said apparatus

conpri si ngnderhfingreswr kraoticas sgtindlidkals axem afe FaticaN hrRofdthenPha
concern; 10 said axis of concern providing links for tagging a docunent; a

set S%‘ Tﬂ?—‘é@%ﬁt&%@ﬂ?ﬁ l|J Tﬂgmscm%m N8Rtk Ofor kiionh §6se adbsthaYory Missiares.
5. The method according to claim 3, including recording knowledge fragments
5 concerning data for day-to-day concern of the organization and forming an
Activity Network Cluster,
6. A computer-implemented apparatus for classifying knowledge into an Interactive
Document Cluster Network (InDocNet), said apparatus comprising:
a framework of a set of key axes of concern and points of concern:
20 said axis of concern providing links for tagging a document;

a set of data storage units, and

a set of knowledge display interfaces.
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