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Dat a- To- Knowl edge Transl ator Field of the Invention 5 The present i nVGfﬂEPQUUI,

is related tqugm))%;?er systens and in particular to conpl’d/&%?_@%ﬁg to
S

transl ate data to know edge. Background of the Invention such
as deci sion support systens require know edge in 10 order to nake
intelligent decisions. A decisiDnimbdg®xtensipsd, Aiitdrpated conput er - based
system that conbi nes know edge, mitaTwtKedtled@OlSnsiated nodel s to aid a

deci si on maker. A decision support system comonly includes a know edge

dat abase or a know edge repository. Know edge is extracted fromthe

‘knowl edge dat abase or repository ang, lefideli§i9 the analytical tools
and- 15 nodels in order to assist wth decisions. In order to be useful to
t he deci si on 3 suppor t Thgpresent indentian murstateddo comapweragsterds adsh pirdchilana

organi zed into s %W ni;ngf kpow.edge before it is stored in the
know edge dat abas({a. tsg%?m%{asﬁgénf%@id%&t‘ g"'*“g? of human readable .

docunent ati on, which to the decision support system appears as
unstructured, neaningless data. Data refers 20 to information, raw facts,

and the like. Data may exist in Baggrowpdolgheimyentionuch as in paper
documents or in digi tmbn,dﬁemaha@&&ida@uﬁﬁoﬁs@wmmﬁ]u@&kﬁw pg, to a
temto procgss d

deci si on support system  For a decision support "sys ata, the
data nust fitst eyéerte ke telligenh desisiorfso Andecision supr@ridestes ioncamppEor t syst em

can process. 2 reln; e ref.er o.ipfo tion that can
be processed bysbdgéddﬁéflégll %ﬁ“?t“%ﬁ‘é%%é@g{j%ﬁ“ ‘g%}ﬁ?"g%?’i"g’ﬁo‘i%&ﬁﬁ edge is
referred to as adecksinmwhaidyeA lasisiomsuppok Bpstdne cgemolp arivded yknokN@ige St ruct ur ed

data formats suc s the standard generalize markup'| apguage (SGW) or the
ext endi bl e mar ku%ta?’ﬁsa’snodlf w?eﬁﬁﬁ_ﬁq’ﬂ%ﬁ‘?%éalﬂ’éiﬂgfzéﬁ agted Fom Bfeci si on support
syst em si nce notkrakleds® dohbdsher RGNS %ﬂ@ﬂ&l?ﬂﬁ%siﬂ?me%almgﬁglsgﬁd mar kup.
Human transl ation‘effﬁ;ﬂ data to know edge is | aborious, expensive, and

error - prone; PesJBeH PPre o etk derisiens. Imerderdp be pefyl stithe dedisiorupdat ed.
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meaningful knowledge before it is stored in the knowledge database.
Often, data is in the form of human readable documentation, which to the |
decision support system appears as unstructured, meaningless data. Data refers |

20 to mformation, raw facts, and the like. Data may exist in a variety of forms such
as in paper documents or in digital documents. Data on its own has no meaning
to a decision support system. For a decision support system to process data, the
data must first be translated into a form that the decision support system can
process.

25 As used herein, knowledge refers to information that can be processed by
a decision support system. A collection of knowledge is referred to as a
knowledge base or a knowledge repository. Even structured data formats such as

, the standard generalize markup'langnage (SGML) or the extendible markup |

language (XML) may be unsuitable to the decision support system since not all
30 ofthe needed knowledge may be tagged by markup. Human translation of data
to knowledge is laborious, expensive, and error-prone; especially for data

sources that are periodically updated. Special purpose knowledge base



construction prograns are often too inflexible to directly apply, orsh 2004
costly to nodify for new types of data and/or know edge repositories. P
i s needed i s HE¥SI70 convert unstructured, neaningl ess datBET/EWEH765hs

human consumabl e i nformation, into structured, neaningful know edge, i.e.,

5 machi ne consungh] : , I tian A.traj e,
ext ensi bl e, aut Omfﬁ‘gj&{}g}‘i‘{f&{q %ﬁ(aﬁ%%é%”ﬁ%%sqgg %%S{}sap&%%ré?? B‘%asglgl?{me
aspect of the prewséify fdarmeeniheoor dancindte Enawledgepepsitorzedd system tO0 havi ng

at | east one reposito%ﬁt.o store user-specified rules that govern {he

processing of data by tAESEEWELSE Y20 LY gRvashreh meagaglesHatanFsessi ng

nodul e to procesgsglaia RaavtdicngohRatioRSnfobi@snRdmb M &hahidkagw edge
from the data. Another aspect of the present invention is a conputerized

met hod of t ransmathipgeapatraabiokriendsdsedge. The conputerized nethod incl udes
providing 15 user-specified rules to govern the behavior of a conputerized
system for translating data to knowl edge, and processing data according to
the rules to generate know edge. Sinfiary bithe asy@acibnof the present invention
is a conputer readable nmedi um hayj n%éocoqgilt er-executabl e instructions

stored thereon for eX&@HRPRgiEnRRleh faisriorkpopiesee 4enslaler iRnowl edge.

The conput eri zedgdEihad G248 2GREPLF BB rec &l HWehiiG if@hdesiaRoRBuldRSLd Hy&lryr ed
form converting the data to a neutral form processing data according to
user - speci fi & rbaveng gt deastrapa sipanery wsiaapsertpasifiediries thellgovemn therm t o

knowl edge, and exolodr KAELION AINEAR s AR £998 onf BROSILE Y. 25 Brl ef

Description of t ngs ure s a evel IFagr am of a

Dat a- t 0- Knowl edgmedile angbatsodatsysdemgac dendiengndito gemeatekinndiedgenfromf t he

invention. Figures . 1B, ,IC and |D are a high |level block. diagrans .of

Wl Ternate  enbodPdARs ABPS BBt B SR P Sy SR ant cooPs 56 BBl bl ock

di agram of an exa#RlangoRe M HRMedot. Pheyputniked MEMRRI MERBN Rotiingnpl enent

t he Dat a-to- Knowl edge transl at or (D%Ké system shown in Figure 1. 2 1 0 S
c
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generate knowledge. A further aspect of the present invention is a computer
readable medium having computer-executable instructions stored thereon for
executing a method of translating data to knowledge. The computerized method

20  compnses recelving data in an unstructured form, converting the data to a neutral
form, processing data according to user-specified rules to translate the data from
the neutral form to knowledge, and exporting the knowledge to a knowledge

repository.

25 Brief Description of the Drawings
Figure 1A is a high level block diagram of a Data-to-Knowledge
translator system according to one embodiment of the invention.
Figures 1B, 1C, and 1D are a high level block diagrams of alternate
embodiments of a D2K translator system.
30 Figure 2 is a block diagram of an example embodiment of a physical
architecture to implement the Data-to-Knowledge translator (D2K) system

shown in Figure 1.



Figure 4 is a flow chart of a process of parsing a data source to Cﬁrbz#ErPUﬁ@c
a knowl edge base with the D2K transl ator accordi ng to one enbodi nen

5 invention. S is a nore detailed diagramof one e f a
packet data WFCWIE"ggure for the packets shown in Figure 2. lgure{)(%ds}hows

exanpl e source data to be applied to an inport filter of one enbodi nent of

the present inventi OrFigheB iAsNdWenanBp@ hockdslol GhinElRANODRR whikslitbgur e 2.
Figure 7 shows exanple inport filter rules to be applied to the exanple
source data of FAcUFd@Bde omg emhodingnsefdhginxenti®Ranpl e enbodi ment of a first

packet produced by ap th@aﬁ&l@gﬁﬁ%@bﬁméﬁ%@ﬁm%?IatdglrasE)M{:cet%c%'ﬂﬂmt' n

Figure 7 to the sanpl e source at a’ shown gure 6. Figure 9 shows an
exanpl e enbodi memknosfledge baeorith thalDRR trapslaich acextding to enppémtiodgnant ef dganpl e
|rrport filter rules shown in Figure 7 to the sanple source data shown in
Figure 6. Figure™®8hows an alternate exanpl e embodi nent of the first

packet 20 shown in Figgres & Pin6rddeRNedtaghin by britdenitd@ingenaoPa packequatat filter
rules shown in Figure 7 to the sanpl e source data shown in Figure 6.

Figure 11 ill ustyi@Faee fékﬁlmﬁ?‘é@ﬁéb%‘ﬁmr%&"éﬁz 'specification rules for use by
the packet dispatcherggf. Elghf&xamp IEE&HEeedaia%o'bﬁ aﬁ@%'t@aﬁ PRkt fig¥bsthat is

to be processed by a't Xt extraction 25 module b ure 2. Figure 13 is a
hi er ar chi cal reporm@mbbdmeomfolhe el ientiposuchfas ttexmperxﬂha@bpwn m npdul e
rules. Figure é_. rrple i nput text in which the text extraction nodul e

i dentified the nt Nunber entities as defined by the exanple text 30

extraction rules of I%;guéesﬂo%vs ekiugiple mpdat filser swteplodeiapplind té éhetexamplehi ch t he
text extraction nodule identified the Document Reference entities as
defined by the eeHffsIdataoEkIguredt raction rules of Figure 13. 3 10 SEP 2004

WD 01/ 69527 PCT/ USOl/rgglﬁég sTvE U @ x Afp18 BAMSHIhBR o 2/ied piéletiitBdiced by he

Docunent Ref er ence uction
app ying the example import filter rules shown in Figure 7 to the sample source

15 data shown in Figure 6.
Figure 9 shows zn example embodiment of a second ‘packet produced by
applying the example import filter rules shown in Figure 7 to the sample source
data shown in Figure 6.
Figure 10 shows an altemate example embodiment of the first packet
20 shown in Figure 8 produced by applying the example import filter rules shown in
Figure 7 to the sample source data shown in Figure 6.
Figure 11 illustrates example patent match specification rules for use by
the packet dispatcher of Figure 2.
) Figure 12 is sample input text that is to be processed by a text extraction
25  module of Figure 2.
Figure 13 is a hierarchical representation of a collection of text extraction
module rules.
Figure 14 is sample input text in which the text extraction module
identified the EquipmentNumber entities as defined by the example text
30  extraction rules of Figure 13.
Figure 15 is sample input text in which the text extraction module
identified the DocumeniReference entities as defined by the example text

extraction rules of Figure 13.



(as defined by the exanple text extraction rules of Figure 13) sorted,i 8
bins. Figure 17 illustrates the sets of token values fornmed by perfor]‘rﬂ% 2004
full expansiw@géPstthe bins of Figure 16. 5 Figure.] 8 ill upCrasaardshe

field | abel s and val ues resul ti ng fromapplying the matched production's

Vol une and Bookmark f ﬁé& ets of val ues of gure 17. Figure 19
illustrates exanple e '6’&1 A F‘%ﬁ&l@f‘%‘; fonthe DocumentReferzace progutione fi el d

| abel s and val uegs@bfifdd®yice elc&mpﬂeQeﬁleqtiﬁ&mEQulbsSoﬁﬁQﬂ}l:9‘3)‘ JoREd mfctioe%%s' n which

the text extraction nopdule identified the Fault entiti'es as ed by the
exanpl e text extractlﬁﬂurﬁdpé'éusb‘ﬂtes Hiegeis ef tbRen Wilypsfemd biylperfetming 2 &l he

rel ati onshi ps be tify packet and the

TenmDocunent Refer%ﬁﬁgﬁnéwthlgmg%?t@ frf‘fc_qw pment Nunber Entity 15 packets.
Figure 22 is & block Iagmgnamustrhmsmeamdngbeasaiﬂtvab;asﬁ:ssxﬁh FomQipp @nn%arrpl e
know edge base tcL B gkeis a\ﬁ exp@]&ed Fi ure 23 |s a g I cal
representation of’¢{i¢ ?‘f)%\ TRECHER For UmE Wﬂ‘sé&ﬁ&?ﬁﬂéo Yalpesiofs t o

exanpl e tabl es. Bfukijgure 24 is an exanple table after exporting the
TenDocunent Ref erenceEntity packets of Figure 19. Figure 25 shows five
exanpl e tables after I?‘é&‘p‘@ﬂ?ilh'gtmtﬁ%emlpl@eqn@@fmmtmfmcm thiti ageicreat@b i s an

exanpl e ermbodi megl of. AdRfLs | @arh_fle@%?}: the Web 25 Executive. Figure 27
is a screen capture of one e ment 0 an rrport filter editor. Figure 28

i s one enboditent of Eagureﬁ@urstamfalelmmntﬂdld\omclst}ﬁeanehtrmiahﬁgadbﬁx 30

Figure 29 is one.ge rt filter editor's packet
construction pro‘ﬁlgg{ﬁo egéhmégﬁlt(?ﬂmﬁéfsg%? GP%‘W"F@PGﬁ@“émPﬁﬁHFS ot an
inport filter edFigee'ts. "Next"” menu. 4 10 SEP 2004 WO 01/69527

PCT/ US01/ 07652 Figure 31 is._one enbodinent of an i rgj)ort filter editor's
" Bookmar ks" Figure 21 illustrates the relationships between the TemFaultEntity packet

and the TemDocumentReferenceEntity and the TemEqulpmentNumberEntlty
15 packets.
Figure 22 is a block diagram illustrating a database s;:hema of a sample
knowledge base to which packets are exported.
Figure 23 is a graphical representation of the packet export rules which
map example entities to example tables.
20 Figure 24 is an example table after exporting the
TemDocumentReferenceEntity packets of Figure 19.
Figure 25 shows five example tables after exporting the packets of Figure
19.
Figure 26 is an example embodiment of a user interface for the Web
25  Executive.
Figure 27 is a screen capture of one embodiment of an import filter

editor.

Figure 28 is one embodiment of an import filter editor’s search dialog
box.
30 Figure 29 is one embodiment of an import filter editor’s packet
construction properties dialog box.

Figure 30 is one embodiment of an import filter editor’s “Next” menu.



5 5 nmenu. Figure 32 is one enbodi nent of a nodel ess "Current Packet
| nf ormati on" wi ndow of the inport filter user interface. Figure 331i)sStdmig04

enbodi ment a ssor and packet selection panel of a pac | her
ORI iRt

user interfa 34 is one enbodi nrent of a match speci I'on” panel
of a packet dispatcher user interface. Figure 35 is a "Match Specification

Properties" dial og boriget 39n€onckhbpibedt ot impbr &lpeslicet s BaRalafder user
interface. Figure 36 is one enbodi nent of a dialog bar of a text extraction

user interface. ™Mure 37 is a screen capture of one enbodi nent of a rules

panel.  Figure 38 1 Rgsenatlofttidifdl offiRofIROUIERAL PReAN annotati on

panel. 15 Figure 39 IS a screen capture of one enbodinent of a grid panel.
Figure 40 is a shfeenticapvindewof themepanbbeivserinteficea knowl edge repository
schema inport control_.. Figyre 41 is . a screen capture.of one enbodi.rent a
packet export® sel ectE’é’I’nggﬁ%‘i”‘.e%O%ﬁnbeﬂf%prﬁﬁesls “QH%"R‘&%%%% té%{puapgl %f one
enbodi nent of a gicREtHispstcR@nRbrinteffa@Ure 43 is a bl ock diagramillustrating
the rel ati onshi ps between the packets, packet dictionary, processing

nodul es, and packet dFigpaBéns ongeabodinsnbpiasmalch megificalionpand ofp parkel ¢ v

rel ationship di aﬂigﬁd?&}gﬁuéepﬁnéfa@é”a for one 25 enbodi nent of the text
extraction rul es database. Figure 45 illustrates tw net hods of

representing a "one tEigwedy'is a tidhtah Sperifidapon Piogenties™slinlogsbex dlopek di agr am of
oML 258, Uk FSRRALE g D o TP 2700 et o e
Description of the Enbigete38n4 Sne embodiment of a dialog bar of a text extraction user
interface.
Figure 37 is a screen capture of one embodiment of a rules panel.
Figure 38 is a screen capture of one embodiment of an annotation panel.
15 Figure 39 is a screen capture of one embodiment of a gnid panel.
Figure 40 is a screen capture of one embodiment of a knowledge
repository schema import control. |
Figure 41 is a screen capture of one embodiment a packet export
selection panel. A
20 Figure 42 is a screen capture of one embodiment of a graphics panel.
Figure 43 is a block diagram illustrating the relationships between the
packets, packet dictionary, processing modules, and packet dispatch rules
databases.
Figure 44 is an entity relationship diagram of the schema for one
25 embodiment of the text extraction rules database.
Figure 45 illustrates two methods of representing a “one to many”
relationship.
Figure 46 is a block diagram of a computerized system in conjunction
with which example embodiments of the invention may be implemented.

30




In the following detailed description of the preferred enbodi ments, 4 SEP 2004
reference is made to the acconpanying drawi ngs which forma part hereof,

and 5 in whiv@oH¢Ms2’shown by way of illustration specific crdrogRonersss i n

whi ch the invention may be practiced. It is to be understood 'that other
enbodi mrents may be utilized and structural changes nmay be made w t hout
departing fromthe scope of the present invention. System Level Overview
10 Figure IAis a high | evel bl Dedrigtiagofthe@mBodimesst 0- Know edge

transl ator system 100, accordi ng to, _ope enbodi nent of the invention. Due to
the wide variation iR Batlovmsdetaies dpaeyption af s prtetrgerdadiments,

requi rements, thegelAgiicahddh ol LE5htahGing iraWifs WHAHER M barherbd¥ and

Dat a-t 0o- Knowl edge (D2K) system of the present inventionis a three-tiered
system t hat i$ol st wlich hrs shiawmbyway efallistrption spscifin embéementoin weldgletheeposi t ory
out put as shown in Fiqure.lA Th of re. co n S in tier one- 102

I mport the sourcb’“’a“a{{a"i%lbetpé“‘cé{“%efh‘? ?ici%aefué]rd i Eogy%r?iéﬁm ?T&é’d%?’éf T in a
neutral format, bhatilked bibsicRelpingeinay bt rhiderwithott dePdtiag abdmans cope

organi ze, and process the data. - Finally, the software conponents in tier
three 106 export °tHePIssOR UYERYP N dat a (know edge) to a know edge repository -
108, 20 where, g{sdrtlev@bvebtibher processing may occur. This three-tiered
architecture .maxim zes the D2K systenm s extensibility by reducing the
amount of  deé¥el opnenkigweddadahehdgnsl Blocknbagrarolof a Dat-teFaomiddge dat a f or mat
or an entir ely gﬁr](s[a%r%gélergq %}c@brd%%qg' ontlcl Sﬁbdd?mén?ﬁ%gg % ntli)(X'l. %\Jelt&%%f ! ned

I nterfaces so that 1 nternal change 8 one T1er do not Necessitate changes
to adjacent ti er widelvari2ondddath irgnt foamnithend lioededpe output rédudrem2its Ayt em

contains a system execut.jve 110, ich provides global fu jons. such as
coor di nati ng the{gﬁt’?fli ‘iﬁt’h‘VfWet Phe Eh dl%@{‘)ﬁgé’ﬁ%é’%‘%‘%?&liﬁge?lﬁé{q R tiers
as wel | as inter aahé gRSentinvBntion @5 Althede-tRAM sQ&tbf fthat iSRS tHetiita JoRMNBNRut . t he
D2K systemis not limted to a three tier system In an_ 30 alternate

enbodi nent, &he 8 thekrewledgersropiary pyiewtas shg e Fignrelh + She saétwaryi cal

LU S S AR VTR0 UM el ok ||

two tiers or evete dag ining neyira forinat, thej soBwareGo@EFcRB0 tishOw 106 884l y2¢€;

PCT/ US01/ 07652 organize, and process the data.- Finally, the software components in tier three.

106 export the processed data (knowledge) to a knowledge repository 108,

20  where, if desired, further processing méy occur. This three-tiered architecture -
maximizes the D2K system's extensibility by reducing the amount of
development needed to apply the tool to a specific data format or an entirely
different domain. Each tier is separated by well-defined interfaces so that
internal changes to one tier do not necessitate changes to adjacent tiers. In

25  addition to the three tiers, the D2K system contains a system executive 110,
which provides global functions such as coordinating the activity within and
between each one of the three tiers as well as interactions with the user and error
reporting.

_ However, the D2K system is not limited to a three tier system. In an

30  alternate embodiment, cne or more additional tiers may be added to the logical
architecture of the D2K translator system 100 shown in Figure 1. In still another
embodiment, the logical architecture can be scaled to operate as two tiers or even

as a single tier.




Figure 1B is a high |level block diagramof an alternate enbodi nent of a
D2K transl ator system 100. As shown in Figure IB, the D2K transl atof OSS,E&?@%

100 conpri se t one repository 114 to store user-spegifi es
t hat govern f‘ﬁgtoglr;%gissi ng of data by the conputerized sys??r%}l%ggmrﬁ e D2K

5 transl ator system 100 al so conprises at |east one processing nodule 112
to process data accoFgirdBtioahiph levwel Wackadiafrino oferateniat: dnitmdirmahgef 4 r om t he

data. Figure 1C_s a high | evel block diagram di tional enbodi nent
of 5 D2K Lransi atBK BpSkBREST 108 ASROWP Py (haRaK TR Eline) at or
system 100 conpnpeesmpHsed £k RBGpbSRPB1 1405 Yotehderddpdcifibd h@@ghatone
processi ng nodule 10 112. The D2K sg;temfurther conprises a system

executive 110 togewm thepracessingof datahy the sprapuierzed pystny 1¢h dTheZkat | east one
processi ng nodul ' ' | i f ot her
rbod; ment of a3t feh 108 BB thites Bl gt BREEBHANAI D "PL . ook
transl at or syst eprot& date acprdise® thd rules asd to@arerate hunsyledgeyfrdd the data. | east one
processi ng nodule 112,. and_.a 15, .syste xecutjive 110. Th K transl at or
Yot em al 2o conpr i seaF B Rtk IS LUSTRSFAFS b & agdionglribeditent o0 1y
and del ete the UPBK-tFRSIGlof $y8@m 100E As shd¥ir M Filakal ¢, AhdBLR uRKélsbr dyelemt he
source data 101. Unstructured data ma%) be in the formof, but are not
85

limted to, docunBheamprisescy lrpsne gpptivastld and ay lsast epprocssHapEofels, and the
|1 ke: Since, jpn 9?2161‘}?&'13%1% Systeth ﬁlﬁﬁer%uﬁ@%s%s?%&hpéﬁcme(ﬁb 1S QIMBIERE ) 1O

convert data into a sing ormat, the K system supports a variety of
sour ce "dat a f or midast.ond reposorypanddin & I¢ast ank processwg d@@Auler ocess data in its

native format and conyert .tthe rel evant informatjion.into a.neutr.al rmat .
o other wor et he VB PE 2 BERT RL o R bt FogiRb RS ER RS
intricaci es of tasldauygan do0.aAd Howatin Fige@ D) the DNTeABIa0G sPEMOOENL S i N
the processing tier 25 (tier twd) 104. The routines in ti

. rot 104
anal yze, organi z&BRRFepFtdrasianereositoni bkt P@WSH%G£’°GFW%JP8§‘8§§¥£@“ dut i nes

104 convert YRSt gyiteéREutivER #0 TIH 8IS trafifilid? sysdnPalSd Ediribeeslusefeani ngf ul
know edge. The processing conponents use a Vvari et£ of techni ques such as

regul ar expr essi gierieatociowngiserds creptg: modify, mmdiely e usy-specifigdiyleal gor it his
and graphi cs i dent 1 gahy o BhARL LTS nd B QRRAIDE N SeARuind deBhay i cC 106

export know edge to a ge repository 1 ust as data nmy Teside in
many sour ce for nht & thkfeonioédybarrngt lahited th doruapmiss pintuess, databasesy er al

B N
processing 7200 GikRod@0iént) to convert data into a single format, the D2K system supports a
vanety of source data formats. The components in tier one 102 plroccss data in
its native format and convert the relevant information into a neutral format. In
other words, the import tier (tier one) 102 isolates the details and intricacies of
the source data format from the processing components in the processing tier
(tier two) 104. The routines in tier two 104 analyze, organize and process the
imported data. The processing routines 104 convert unstructured, meaningless
data into structured, meaningful knowledge. The processing components use a
variety of techniques such as regular expression search engines, natural language
processing algorithms and graphics identification algorithms. The components
in tier three 106 export knowledge to a knowledge repository 108, Just as data
may reside in many source formats, knowledge may also be represented in

several repository formats. Hence, the export tier 106 (tier three) isolates the

details and intricacies of the knowledge repository format from the processing




WO 01/ 69527 PCT/ US01/ 07652 routines. In summary, the inport tier 102l qaggg 2004
export tier 104 conponents allow the processing tier 106 conponents
perform thei W@&aB¥sW t hout having to consider the format ofctbsni@dassa
source or the know edge repository. 5 Physical Architecture for an Exanple
Enbodi nent. Figure.2 is a block diagram an exanpl e, enbodi nent of a

physi cal archi tg)él{l?ﬁﬁéif ?WW’QH%WP%Pﬁéﬂ % &8%”3%%01“&?0%‘?"&&1@“'1. The

rectangl es 202, the@focesding tieR l6b compon&iOpetfBmt-th@iHt &k vitho it RS figlto -
transformati on components. The transfornmation components receive sone typ

of input and traff@fideihs formet of theflatirpuece o kngyledag repesitet . The envel opes
shown in Figure 2 represent data structures referred to herein as
"packets". Packets are the interface nmechanism that the transfornmation
conponent s usg t BhysgahAnihitetterevor lan damimpi¢ Bmbodifent. cyl i nders shown i n
Figure 2 represent repositories.that stare a vari .of information such as
the D2K systenmi s comﬁﬁ lf?glmlao ?dﬁ'(g?%gmt -\ Z?W%%i’éo??aﬁ‘ﬁ% mat i on
conponents' behaxtkifectutd taiimplogestah D2 sy$m BRSGREF guraNdThd R clahiies :
Finally, the people shown in Figure 2 represent graphic user interfaces
(GUI's). The usef0? Hit% 2kt L0416 Shayen inbigure & represefitapsfopmatiopprmpgrantsn s
behavi or. The eximlfsfafiion ’bm _rf\emstr@&wérs@?é %f;r{buﬁﬁlﬁ!{faﬂsf%nﬂ?ﬂﬁ to the
1 as fol t filt

| ogical architecture shown in Figure OWs. The i npor er 202
along with the podicapene type pf autputuTbsemveppes shown iR Biguredwepliesant tite | npor t

tier (tier one) sh I Figure 1. The.text,extraction dul e .206 al ong
with the text ex%g%éne?% §§ relrneaﬁog?ctkgtfy %ge%ﬁrﬁ Nt te%‘ée[lgﬁ‘f}ﬁpgglessi ng
modul es 210 conpthitgke trdmRfopnatcesmpgnents @& td dn@hurivady withesh dtiier FiTgeire 1. The
packet export m)dh“(? 2%}% aI.oE% w.th the packet exPort rul.es repository 214
conpri se the expOfPess EOVRrR BBV TERFSThERAS ORCs B8t §iorg @ variety offhe packet

di spat cher 216 ajhepgatintdict DahdDIKQYsiéhh's Beriaptirativh Gales fROSIVERT the 218, the
GQUI's and configuration nodul es (not shown) conprise the ~system executive

shown in Fi gl e Uansgeationgompencpisebehavier. trabingobite crer mpssteesiaadithe liket o
conmuni cati on bef-‘iﬁﬁﬁrf‘th@@@oeﬁ#b%ﬁw it Pfgmw ﬁ@%&ﬁg@;ﬁi@%‘é\@ %g&fﬁwt&&% o The

data fl ow of the exanpl I ment “of t stem shown I n

Figure 2 is as fUhdusednterpiie viathoGls folcugomize2ha B2 systém's bdiawiosour ce 201 and
o soretzes, L1 0L BAAELERALL IS Sob IR 66 B SRRERY, 1
whi ch di spat chesarthiectpachew:s i Kigira ¢ ag fifilospr Tat angurofies 20D glonp dith @lse
according t 02(;[ heim8pmgt' ﬁ?tchrEFes %e%%ﬁitory 204 comprise the import tier (tier one) shown in

Figure 1. The text extraction module 206 along with the text extraction rules

repository 208 and the custom processing modules 210 comprise the processing

tier (tier two) shown in Figure 1. The packet export module 212 along with the

packet export rules repository 214 comprise the export tier (tier three) shown in
25  Figure 1. The packet dispatcher 216 along with the packet dispatch rules

repository 218, the GUIs and configuration modules (not shown) comprise the

system executive shown in Figure 1. Packets are the interface objects that

facilitate communication between and within the three tiers shown in Figure 1.

The data flow of the example embodiment of the D2K system 200 shown

30  inFigure 2 is as follows. The import filter 202 reads the data source 201 and

discretizes it into packets according to the import filter rules 204. The import

filter 202 then passes these packets to the packet dispatcher 216, which

dispatches the packets to the appropriate processing modules according to the




WO 01/ 69527 PCTI USOL107652 packet di spatch rules 218. The processing 0 SEP 2004
nodul es process packets. Sone processing nodul es, such as the packe!

export nodul e term nal processing nodul es tha: do r e

addi ti onal pﬁ%ée%ﬁ%g? & her processi ng nodul es, such as the WS%gﬁﬁgzact i on
nodul e 206, create several packets of finer 5 resolution. These

non-term nal propeRaidigpaih aAllbes 8P TBS pidiessipgakeiues pheysspadaiseSokd t he packet

di spatcher 216, which, in turn, dispatches the packets to the - appropriate
processi ng rmdul%rgceéﬁagf‘ﬁ’é“'@é}’@ 35 Aha RaRkRL exparimpdpde SlARsE temBRel  at | east
one term nal prog@sskifg m¥agids ﬁla?aborﬁﬁEﬁa@%&&ﬁﬁ&ﬁalb&k&ﬂ?dﬁ&?%ﬁ&%greDOS' tory.
This process is illustrated in Figure 4. The process shown in Frgure 10 4
continues until wmhéulesasichas thettext sylmacien modpla286dr@iesteveralQaristandfiner an
Exanpl e Enbodj ne nj S tion descri . 1N tall fol |l qwi ng
Syot om compontnt ooty R AR AR R et R GRS £ PlpackEmsPescdl 00
t he packet di cti»nhe yackéthigspattherpas eeticH, &ctuad, disphibles ithgyacketd toltieer , _t he
packet di spatcher, packet processjng ules, the text extraction nodul e,
t he packet expor PPHPRICPTOEERAMNE ul@a'af%e&wlﬁﬁ%tfwse‘{'emm?ﬁdae%ﬁng o
nodul es and the pREsAIRHhRE pr&R&HEL BoduldS A kElkets 3 PMnbwielgegure 2 are
generic collections of information. Figure 5is a nore detalled diagram of
t he packet data ¥pesfenuridusgoesspianllysirated guigure 4. Ahp ardeess sboen ndigurglat a
~structure conjai pLog f : t, and context as shown in
Fi gure 5. Thé‘S palg et gésﬁlyggthgggm?g&égﬁug%ﬁg)%[sg% entity or object. The type
Is typically descriptive of the packet's content. The packet's content 504
consi sts of zero_or ng,re | abel s, _each r}fvh% zero or nore associated
val ues. Content TRIE Sompgoents ap Examplebphodiments he entity or object. 25

Content val ues are t yJHiSaklioh @sR6 5E8H0R YeRdkelollPWRg SFsbdni Goripdabitesf and/ or
exported to the know edge repository. Packet context 506, on the other

hand, consists Bf e%a8Ric gpb Tent st ’é‘,l:_i%‘%ﬁ5 H%ﬁ)‘Fﬁg‘hEB%e‘cﬂiCti?H@'YéE%oci at ed
val ue.  Cont gxt ﬂa@k&?&t&?,ﬂh@irﬁbdrﬁﬁlf&,r{ﬁéﬁa@ﬁettdk%htcﬁér%ﬁ&kgt%%%&ks the content
meani ng or describes how the content was generated. Like content val ues,

context val ues 3WodHes. Hiedext ptrashipompdle.ithe pasketicnpar Badde.coppriet IrBhic \\hen a
processi ng nodul Ld: t, a1k Ly, copies the parent's

cont ext and assigﬁ%ﬁﬁgbﬁy)ﬁﬁg&%%@%ﬁ%%ﬁ%ﬁ%@ﬁs@{g'the child inherits the
parent's context. ConBmgersnThepackdts shownsn Hsie 240k gerteac codmstionfsypf packet s with
a 9 WO 01/ 69527

information. Figure 5 is a more detailed diagram of the packet data structure
20 shownin Figure 2. A packet 500 is a data structure containing fields for a type,
content, and context as shown in Figure 5. The packet’s type 502 is 2 name of an
entity or object. The type is typically descriptive of the packet’s content. The
packet’s content 504 consists of zero or more labels, each having zero or more
associated values. Content labels are relevant attributes of the entity or object.
Content values are typically processed by packet processing modules and/or
exported to the knowledge repository. Packet context 506, on the other hand,
consists of zero or more labels, each having zero or one associated value.
Context values contain information that either augments the content meaning or
describes how the content was generated. Like content values, context values
can also be exported to the knowledge repository.

When a processing module creates a child packet, it usually copies the
parent’s context and assigns it to the child. In other words, the child inherits the

parent’s context. Consequently, if it is desirable to identify packets witha




1 0 S EP 2004 PCT/USCOL/ 07652 unique identifier, then one can store “}1%
identifier as context. Since the children packets wll inherit thei EP 2004
parent's uni QMO ®MMEBATi fier, a relationship between parent pombushiotaren
packets will be created. As an exanple, consider how one could represent a
reci pe as a packet; -pce.the packet 1S descriptive of the packet
content and +the S*%%‘k‘%[rﬂ e§{r1§%rrtg§%ﬂlfeg s (raectli%}e%?mf%é a?/\fﬁnécxg)'r%’efep € clldreg,

obvi ous choi ce f gucketsavifidstesit iRirtpyRar’s uni\R idekiGvaatel&idnHip bé®Beiardh |
recipes are a nane, a list of ingredients, and preparation/cooking

i nstructions. CorfdGEHlRM Rrckgywillbeareptedoacket will contain name,

i ngredients and inst r}iﬁ%@ﬂﬁn;ﬂQQBﬁﬁ'&er.hI\b%n@@de fepRREGRL réMﬂelas 9?9&](@!” a 10
single value, the recipe's nanme. The ingredients and I nstructions content,

on the ot her 5 haménce e packss tipaiisdeserintive bEthg packetsontent apd tlgrpaskst ds, each
i ngredi ent and i LORn S i k1 .be .stored as, separate val,ues of the
réﬁés%r‘f{g 5%%:1 € {hggvo\{’\ﬂ I c:?c is Enz't)bwmﬁs >c/:l'101':_4? ﬁ’éﬁef?‘:lielﬁ BPfat i on

i ngredients and 1'’nstruc ns conten espective
such as the nunb@he efievasentibngs of dlhecipesdbes nahe, @ Abtfiggediats, & vi ng and

nutritional information co%ld .be 15 stored as context. In one enbodi ment,

packets are creaPER*BUOKFPAIASIPLUFTINSe CoRAYENEY qupEecIPe packet Wil qopiain 202

shown in Figure Zamd ierbdBRE bndihdthRlioRasHER, TAE nBACKSikent RilPconbRFK et
di spat cher such as the packet dispatcher 216 shown in Figure 2. The packet

di spat cher r d@t esinplsoriwesthe cipgsiemepl beiagrsilients andiinseuctionhioptent, on theur n, 20
may create additi,gp 858l r [ i re atomc. The

di spatcher may gﬁs@kagtg g‘?ﬁ‘e‘gfﬂe pa@@gleq{aﬁegﬁéggkéwg?dg%gg? & re?/} UR as the
packet reposit or ynsi@dionafepRil be stod ablséparmet values ofithk irpf@liene apdcket s are

routed to a termnal packet rocessi ng. nodul.e such as the packet export
nodul e 212 of Fi bslﬁl’%ﬂ'g’fls Wﬂ‘%ﬁp"’é%ﬁﬁs‘% g%&et@owngn ﬁﬁg\ﬁ&ﬁé‘gmggﬁ&i tory, or
to a null processavingd)dahutibtze el dibrie?fersbi@inp afk Rt int@maEeh AR b0

01/ 69527 PCT/ US01/ 07652 Packet Dictionary. 1 n one enbodi nent, a packet

di ctionary, dUchSEI@RECPIFYcKket di ctionary 222 shown in Figure 2, maintains
a master list of |egajy &@Q@Bﬁmcn@‘ﬁé&l&@&e@?&&cﬁ)ﬁzﬁﬁ%fad‘f‘pﬁlttérgﬁ@xdﬂ%‘tﬁe the
on. For

packet dictionary to mti gate data corruption. I'nstance, 1n sone
enbodi nents the iMRarhlieg 203 shownn Erguscd sThesmpsrt filter gaassk thee pdéket fognary t o

limt list box Sﬁﬁc‘i&tdi%&hgﬂu% g‘%c ﬁ&k&%ﬁ’éﬂ%@hé 2&@?110%615 ngru%'-’e”i. The
packet dispatcher routes packets to packet processing modules, which, in tum,
may create additional packets whose information is more atomic. The dispatcher
may also store the packet in a packet repository such as the packet repository 220
of Figure 2. Ultimately, all atomic packets are routed to a terminal packet
processing module such as the packet export module 212 of Figure 2, which
exports packets to a knowledge repository, or to a null processor which discards
the packets.
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generating invalid trairing rules, while in other enbodi nents the paclkngP 2004
factory wuses the packet dictionary to guarantee that only | egal packe

are created. et dictionary is popul ated during the ' | on of
t he D2K syst;egrélqﬁlﬁpg%lft filters and packet processing nodul eé&‘%}l%ﬁ{gﬂstgi

enbodi ment, any 10 D2K system conponent that generates packets registers a
prot ot ype of each typePackes Pagicetryi in owrembodatent, a Gackedittiombtyysuch aptiek et

prototype is a packet ..t hout, a val.ues, In other words, .th cket

Dl ot ot ypes. spec MRERE T RTFCERHYD EE 3R aoer b of legg by o

gi ven packet typesevEarBeX sysaah fnmMiond B thelp4RReeTidondri & xﬂaigk@uatfaactory is to
provide a set of 15 packet related services such as reading a packet from

the packet reposi®BPRtemdor isprdenty samp suRedimens thedraipingaser ipefeessusr y. | n
addition, the spagketackahidiohariPithil st thR Seisiold ferd 1d HShiBR iedsbr o acket s,

whi ch were persisted In the pac repository, and passing themto the
cont ent di spat chegengatingnavalidhwiringamlehevhiloin edier empopiaektstthqpacket Saitony

nodul es. Finally, t acket factor rovi.des .several 20 services to build
packets as el | dstlfe BRRS Hhero iy W shaRR¥ i B PRl A e BRNEE "%, 1 or ter
to create a new chil d Thagkekes didtvhary i iipulatedidufingdde eagistraticOoTitRxD2K | npor t
Filter. In one enbodinent, an inport filter al on]%hvm'th the inport filter
rul es repository S¥SFHRImRY! fillets andrpackst propersing mpdults, dn onesmpodimaAnt. 3RY i npor t
filter, such gs tiy LPRA donfohdr® ha@Re3ROPAKER rfgi G £pdtotipe o Cadhaipstl € the
intricacies 25 of theﬂgtat a fplgr mat aaénkgmhi d\g&t heéeéldet a}lljl S #pr%om t he%g
processi ng nodul @fpackieit canmeste. Gancepéualipi agpackst prodeypetiea paoketweithousanyr ce dat a
i nto packets, whi re l tral faorr f .t [PKqSystem
Dependi ng upon tﬁ’gﬂagtglog%ﬂ%gs’tpﬁga&%@éﬂgtkﬁ?ﬁﬁ%%\%h@éﬁ ct%ﬁtles p?iocess occurs
Is different. Foromesiphels aré lppalforer givenipaciat typest ruct ured data such as SGW

or XM., packet constryctjon rule 30 may .he associ ated to egch node of the
hi erarchy. In anot herH%fjéfﬁ%f'g‘”ye?H}‘Ba'i’rﬁ%sr‘?tofla'feé’raafféfa&toﬁ18?°e'H°Y’ cREYsof t
Word 0 document s padhes tbdiedbaiides futh as ARihg 6 phdkenBord te@atiRt fepbfitorpamdm i tten

to create packets.. 11 10 SEP 2004 WO 01/ 69527 PCTI USO01/07652 An outline of
the data's struct\fiigiapaekehiotberpckstderosinrigln additiopheprgket factery prgyideg ase of

SGM. document's, tiesePHtd dhRtinfiaiipPabiels, bRich RRrARFSIRIh weafickalef i ni tion
(DTD) in that it cor?t ai'nsla hi Zrag?ghy Sof lgl emrants and ateférlfbut es. In one

enbodi ment, howevenosilemieang pessingdheghtoytheesmtent dispatdher sodbat eyl cart be 19ateBTD t hat
Is 5 realized in td Bft:k@ﬁ;rbj&Lsn%Qrﬁm&t Finally, the packet factory provides several

20 services to build packeis as well as a mechanism to clone the context of a packet

in order to create a new child packet that inherits its parent’s context.
Import Filter. In one embodiment, an import filter along with the import
filter rules repository comprise tier one of Figure 1. The purpose of an import
) filter, such as the import filter 202 shown in Figure 2, is to handle the intricacies

25  of the data format and hide these details from the processing modules. The
import filter discretizes the relevant source data into packets, which are in the
neutral data format of the D2K system. Depending upon the data source, the
mechanism by which this process occurs is different. For example, for
hierarchically structured data such as SGML or XML, packet construction rules

30 maybe associated to each node of the hierarchy. In another example
embodiment, for data stored in Microsoft Word ® documents, Visual Basic for

Applications ® scripts may be written to create packets.
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Once the data structure is outlined, a packet construction rule is app QSEIP 2004

to each node in the hierarchy according to one enbodi nent of the presen
i nvention. PaEQe8Y6%¥nstruction rules allow the user to do ther/bsdilowsst ng
with the data that corresponds to the node. 10 1. Ignore the data. 2.

I gnore the data and c . ew .pac and ins
the data into the pac‘Ek\gt% Btﬁg?oﬂg%"?%%? mf?“?hss‘%ﬁ‘?%"ﬁaé‘géﬁ éz?lﬁﬁtdggﬁﬁ%p%
packet as cont enthe cad®fSGMIppendentaghelaithing istsonildieo the doQmenpagket as

ert

urrent

content. 6. Insert .the a into the current packet as context._In one
embodi nent , depeﬁ&é%‘b‘”ﬂggﬁst'%‘é‘a'r'hfcg',tm’fsrfg}“ﬁ‘?éﬁthy r?g?e'QFg‘Ba%dp‘ﬁE? {pst HePnepacket

type, the contenembédfbnt, RAE! tht BEtIiEE BAISbnhAB He pofint ST BTB thdc e Si X

rules may not be applicable to every node in the hierarchy. For exanple, it
i s 20 invalid5t orqahzdnn theaetyalidegwmenbe current packet as content at a node

whi ch does not have @%%qugﬁ%at %ﬁlc{‘{%& oﬁﬁiﬁ@i%}iagknegéé}}éﬁ-&cﬁoﬁ.mk?s Eg)5:)i(;§%user

need not be cognitive restric srnce inon
the inport filt etodactanodenythaderarchyicenfingeo vad dmbudimailt bowve phesentser to
i oned a data source'

i ol at trictions. ) As i ous| ,
out | e 15 st or etipiieR BiskalsonBEHor B AIRE b GRE R dsdh Biopinea e

odi ment ,

S -

associated to eaamm@ﬂ@rﬂegpohhgaomemoaephy. The type of rule is dependent

upon the existing information in the inport filter rules repository. |

f a

gi ven node al'feady exi-sigofeibedaa.rul es repository, then it is assigned the

same rule as the exisji f&oféqg@dateléndtc%w@%g&g& not already exist in
he "i the dat

dat abase, then it is assigned the "ignore a" rule. In essence, t
user is 30 able to nelgbreatee nemmackey ped whersthe datalintd dhegpaglipees Wi t hout
losing past training, i,e. ., the application of rules to nodes. In

addition, the user is given the ability to delete any nodes that exist

t he
he

in

t he rul es repository 4ulnserotheidata ihie theetasit packetibd ¢dneslt. dat a source. These

two nechani s al | ow hg U%Er f‘{fg{s.torﬁ t he ach<(et 12 10 SEP 2004 WO
01/ 69527 PCTAUS01/ 07652 RBAS RS 14 1819 the,FuEent BIckels &PBifNtyat a sources in

one

or more rule reposita.i Bserthe dfa ifth tHeBuibtPatlebdédpekxf.€qui renents. I n one

enbodi nent, after the in%:gort filter is trained, the inport filter is
regi stered. Regi Bt@femgod

with packet type, the content label, and/or the context label. Furthermore, the six

rules may not be applicable to every node in the hierarchy. For example, it is

20  invalid to insert data into the current packet as content at a node which does not
have an ancestor that creates a packet. (Note, the user need not be cognitive of
all of the restrictions since in one embodiment, the import filter training user
interface will not allow the user to violate any restrictions.)

As previously mentioned, once a data source’s outline is stored in a

25  database, a packet construction rule is associated to each node in the hierarchy.
The type of rule is dependent upon the existing information in the impont filter
rules repository. If a given node already exists in the rules repository, then it is
assigned the same rule as the existing node. If the node does not already exist in
the database, then it is assigned the “ignore the data” rule. In essence, the user is

30  able to merge the structure of several data sources without losing past training,
i.e., the application of rules to nodes. In addition, the user is given the ab.ility to
delete any nodes that exist in the rules repository but not in the recently outlined

data source. These two mechanisms allow the user to store the packet

12

ment; dgpenrding upondhe ws, thearsermayalsospebt theli ct i onary



5 prototypes of packets that the inport filter can create while it is
parsing the data source. In one enbodinent, after the user trains the SEP 2004

i mport rul es yi import filter user interface, the GU Lcally
regi sters thgyéﬁ%%g&? filter. Once the inport filter is red’i%@@‘"’the
inmport filter may parse a data source by applying the packet construction
rul es to constr uahstprokehses fdPsederabdatesoanps @, one on siotkeruled ragosiamigalvehilBGVL t ext

shown in Figure 6. . Figure 6 shows exanple source data to be applied to an
inport filter ofn"l’}’f@‘z“%rt’é’é’é?ﬁmﬂw&eé‘?ﬁ"fson. Figure 7 shows exanple inport

filter rules to be appbh&smbdimbhearRXBRMhpord BHEGErEIALS 1R RIBrtifiteHisgur € 6.
As shown in Figure 7, elenments are identified by a boxed letter "E;

wher eas, attri butcgistetsyl. Repisteans theimpert {iter papulatss b pagket dighenagt ¥ith but e nanes
i medi ately foll ?ﬁé ter. ‘_jmmé) § 1 d |l ow t he
el lipsis. TheP"i \#gbg% ggztdaﬁ&trtﬁ% lél?dlag flhﬁgfl e Qa?%‘r"h‘.lét ’é???"vrﬁg t tgﬁ?étgn
explicit rule. TiercBCGhionemgubiotinfent, hfier thaussesaibhthe Smppt mld¢sexd thebimpant by

el enent - appl yi ng the appr.oprja import filter ruyles o referred to as
"packet 20 constglfﬁff‘feﬁﬁﬁgr{ﬂcg’st}“‘} E;%I-I ﬁ‘%ﬁ‘@tl@ ?‘rﬁ‘?gés%fﬁf '?’8&‘?@?0 “¢ H"°Fi gure .6,
the inmport filtgpokifet isPaligasd, theinmpRatmer faypirsd 20Ate sduble HylappiBinge! ement .
Since the rule in Figure that corresponds to this elenent 1s to ignore

the el ement's dathapackpleconstryshen rfes|le et PaEES- t o parse the fault row
(FLTRON e eqpnt.  Theaddh &ah 1e,foh%éﬁhf?saﬁzu%‘f’%géﬁiﬂt@ﬁ]&ﬂ?@ﬁintﬁgﬁxjé'ﬁ.s el ement

I nstructs the inport er to create a cket o ype Fault Code. Next,
the inport filteFigpatskewvs hamplclERave dhte hebr applieditotani ippowt SilterTofahe ul es i n

Figure 7 that correspond.to the ter nunber PNB eqt | nunmber
(SECTNER) and P RET PR PPN Pl Flngro s BN T pe BSHIRRE, "0 co
three context | afhekxangllaiuprida showh MeFigdelbt AseHewn poEiket 7, dibeentadrtes of

t he CHAPNBR, SECTNB d KEY attributes, i.e., 3Q "29" "24" an

" EN29240001- 00006 153?33’858 HRes v ¥ Eé%s’ﬁﬁf‘?‘ﬁ%'*qwjﬁ‘&?‘mﬁuﬁb-eﬁ“ Sect i on
Nurrber and Upi qu@ed@Y afdstirbte afep bt fLly fSifovs iHeWoxédeftdi@nd PRGBS Of
Figure 8. Figure_ 8 is a snapshot of the Fault Code packet prior to the

i nport filter pafilsrAgesiabow zha allipsiss e pigners thedatgSeaie)is wrdisd far ISt he SGWL
text 13 10 SEP 2004,V i@@ﬁaz PCT/ US01/ 07652 of Figure 6. Since the rules
that correspond to the next three elenents instruct the parser to ignore
the el enent's data, tThe SGNbimpdr fikerpasesgbesaisple texpelement bhiglenfeayl t

description ( FLTR%&Cl)g tgé gﬂﬁ?@;}riate import filter rules (also referred to as *packet

20  construction rules™). In the sample SGML text shown in Figure 6, the import
filter first parses the master fault table (MSTFLTAB) element. Since the rule in
Figure 7 that corresponds to this element is to ignore the element’s data, the
import filter proceeds to parse the fault row (FLTROW) element. The rule in

j Figure 7 that corresponds to this element instructs the import filter to create a

25  packet of type Fault Code. Next, the import filter parses the FLTROW element’s
attnbutes. The rules in Figure 7 that correspond to the chapter number
(CHAPNBR), section number (SECTNBR) and unique key (KEY) attributes
direct the import filter to add three context label-value pairs to the Fault Code
packet. The values of the CHAPNBR, SECTNBR and KEY attributes, i.e.,

30 “29”,“24” and “EN29240001-00001001", become the values of the Chapter
Number, Section Number and Unique Key context respectively as shown in the
packet of Figure 8. Figure 8 is a snapshot of the Fault Code packet prior to the
import filter parsing the fault descnption (FLTDESC) element of the SGML text
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The rule in Figure 7 that corresponds to the FLTDESC el enent instruct§ g:TEP 2004
the inport filter to create a second packet of type Fault Synptom Nexp,

the inport fWOO®ISRhserts the value of the category (CATEGPCcHUSOesEe i nto
the Fault. Synptom packet shown in Figure 9 as Fault Synptom Type content.

The value of th t. type {FLTYPE) attribute is then ended to the
current val ue of %{%‘gg’l"f—ﬁaﬁl‘ ceé@?ﬁqﬁﬂfgfﬁﬁréesg%%#gﬁﬁmﬁt eﬁé%@,mﬁﬁ"}?‘ch
corresponds to t ke patsEYidEgidie thicteldnieni’e dath ABd impottdihet rocdedPRrgarseithe €r t o

i nsert, rather tgaan agﬁrl)_&%nd, the attribute's data to the Fault Synptom Type

content, then th&utdssmptpn (RIDERNemerbe inserted this data as a second

val ue. After parsing thenfdihBste ehemest k ' i j.mpor t
filter parses the fault meslsage (FLTI\/BG)%gdr?gS ETIRG E%%?AES‘?%F%%%‘AWéf%mm S..

The inport fi#t etheiimpedt fidter oereate agecertd pebies of rpeRattSympon.nNexti the Faul t
Synpt om packet a > Text -and ECAM ATA-CO ng . a 0 I n

2 gure o Next ,  HRAcH ker REZRE MY br AR Grro N R GRBe ip Tpergolt”
Consequent |y, it Semptosspadcke showr RyHigee Stab BalfeSinipt&y TPpOsontenpaTi@Vaiueacket ,
i.e., the Fault d acke n asses. the Faul t Synptom packet to the -
packet dispatc hgﬁge Eﬂ“@dm @L}[Q‘Pﬁ) gtff%‘%‘ﬁéf“&@ﬂﬁ‘?é@ﬁﬂﬁ“gﬁ%@%% geket
after the inport rRf $ynhiteh 1§PE B8HILR! B h R AHlch cB8SEoidRYS BR Fi'f‘lYEEESC) end
tag in the sanple SGVWL text of Figure 6. Upon returning fromthe packet

di spat cher, the pitRwis instiugted the mpert filtgrdo insers katherfthancappend; THASKERRY's el enment

of the SGW text ' g’ | filter.| t hg val ue of this

el enment in the Fgﬁholzt(i}gg‘ré‘ﬂb C E{S&% ;ﬁ?@%’éh%ﬁ%&%ﬁfﬂﬁw@%ﬁthé'ﬁ? as shown

in Figure 10. Thinsennddhis dhialas @secogdoales Afe pasidg theFISIESC elatieithad its

encounters the F end.ta on_encount erin [ , . Lhe_l rt -
filter passes thé%sttﬂﬁgﬂ%‘%b@g‘%@fmﬁo FE@“&W?%HM%@?W&PA @EW !
returning from t{ETABRCKR) etbnsept aiheimpdrhfldrifiend tk vhibesf BeeWaleplsS t he

MSFLTAB . end tag%gggﬁterm nates. Figure 10 is a snapshot of the Fault

Code packet &ftef® Rt SypRirm merket ay Fatcympiam dextad EGAM AddvsopieptrROW

end tag in the sg@ben imFYhre! 1 ex® thdInthotSiilr edcBumtHRBLTIHARY #ag t he
packet construction rules of Figure 7 to the sanple SGW text of "Figure 6

produces a Faul t Cersgguepiidbelones thestonigpt ofitheFaplirSympoones gargnipacket, i8y npt om
DeCKe 5 ST R ISURERR ek SEFR0H O SSER! TR 0
of Figure 2, is dispatdhengBgpeidns a beipsieenf thh€adir Symiptéra phcket afeer thetitaport npor t
tier) 20  filter encounters the fault description (FLTDESC) end tag in the sample SGML
text of Figure 6. .
Upon returning from the packet dispatcher, the import filter parses the
task reference (TASKREF) element of the SGML text of Figure 6. The import
filter inserts the value of this element in the Fault Code packet as FIP K12
25  Reference content as shown in Figure 10. The import filter ignores the next
element and then encounters the FLTROW end tag. Upon encountering this tag,
the import filter passes the Fault Code packet to the content dispatcher. Upon
returming from the packet dispatcher, the import filter encounters the MSFLTAB .
end tag and terminates, Figure 10 is a snapshot of the Fauit Code packet after
30  the import filter encounters the fault row (FLTROW) end tag in the sample
SGML text of Figure 6. In summary, applying the packet construction rules of
Figure 7 to the sample SGML text of Figure 6 produces a Fault Code packet as

shown in Figure 10 and a Fault Symptom packet as shown in Figure 9.
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and back half (i.e., processing tier and export tier) of the D2K system and
functions as a packet 'traffic cop'. In one enmbodiment, the packet 10 SEP 2004

di spat cher 5 &E)gulrlggsﬁzui n three nodes. In its normal node Off‘g'gﬁé{@}”j’&& t he

packet dispatcC tes packets to packet processing nodu cording to
packet match specification rules, which are stored in a packet dispatch
rul es dat abase, such ®ackdrDesphanietA pPickgalisphicku) sash eahapakea dp&ciodr Fi gure

2. In a second , .Lhe user an di.sabl e cket dispatchin nd, confi gure
Zhe hacker dt epntIRar e une Rk Guig dehieR BEERboR Ga Fe ) Cory 0TS
such as the packehd bsiRQmlfl(PE Yprdelsifd tidriaBliEgoR tier)loff 1R AN fystemiRgl@, t he user
can configure the packet dispatcher both to dispatch packets to packet

processi ng nmodul dunciines ase packet drafficdept 4n pae ephodppgat.dbe Paekab BSPAENY . Thi s
| ast node is ysef . ' Al ' : s )M ‘a packet
audit trail. 15 IO#LIS{%EI er‘wjg%%%i{]@ ?hg"%ggfg% Qﬁdﬁ%o;l e peckr dls}%&ﬁh

I'spat cher” suppofrts two nodes
of the sequenci noutkcpaskantd packet pypoessing imotleles adchdingae padketdnaghat cher, and

t he packet processing.nodyl es:. single-t.hreaded,an tii-threaded. In

si ngl e-t hr ead ITDCTB?CI&%HEH o‘P’PJ“E iaTet%Lf’FEdtg‘Bﬁé’P‘giaggls g%‘afg%ﬂia% B‘é@saés it to
t he packet di spatigd®icket\WispatdFai@atabask Q19161 Fipire QP AbcRofifibdd theueeessi ng
nodul e. The packet processing 20 nodul e processes the packet and may, in

turn, generate adan fdisglapagkeidiwatshingandepniigirg thegpelket digpatcherio myelydr en

packets. Nexty, t | g gagh child
packet to th e] 0 parc} &%ﬁgﬁiﬁlﬁgﬁ %\k’ﬁ%“’%gﬁ’ %S iﬂ{%%{lbol%ghépéééﬂo%&r%gr%?gfgg

processi ng nodul dn aThidomedes the userean candgurg ithe fackdt dispftchenboth & dispatoh
information in the origingl infornati h ) exported. At
thi s 26 pornt. RIS paker pRRBUTERpRe ] (PHER ALREATDRLAE PLOOH OT
in order to geneemborgnThizasst padkieusefitins & dabugping aident peoviienthemsdérhr ead node
of operation, onc%the in'ﬁgiit _Iilter generates a packet, it waits until
this packet as weifhapackgtauditrail; o qescendent packets are processed before

it can resumgsits tasln éde doRirit, ipackdd BidhatslRt Sappbfls tWdlniddet bfta@ded node,
the inmport filter does not have to wait for 30 the dispatcher to process

the packet bef or €54usaEing hgpweensthp prepogidiilien dhe pagket dispatchiesn.ard the Pagkst queued i n

the packet di spatehet;andoANQCEISEhSREd Ald HulldnRaRBC B \GhelSeGH idde, t hr ead.
This allows the inport filter to work continuously. Milti 15 1 0O SEP 2004

WD 01/ 69527 PGI/ USOMPOREERT eéncrstrd adackseandipens it o tevaskeaiweieheriivba t he D2K
systemis hosted Q0.8 Bt doprdpHRR PRAR! prSUMHE Bbadi¥ S TR Backet processing

20 module processes the packet and may, in turn, generate additional packets, which
are referred to as children packets. Next, the packet processing module
sequentially passes each child packet to the packet dispatcher, who passes it to an
appropriate processing module. This cycle continues until all of the relevant

) information in the original information has been processed and exported. At this

25  point, the import filter is free to resume parsing the input data in order to
generate another packet. In summary, in the single-thread mode of operation,
once the import filter generates a packet, it waits until this packet as well as all of
its descendent packets are processed before it can resume its task of parsing the
input data. In multi-threaded mode, the import filter does not have to wait for

30  the dispatcher to- process the packet before resuming its processing. The raw
packets are queued in the packet dispatcher and processed serially by a second

execution thread. This allows the import filter to work continuously. Multi-
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As nentioned previously, the packet dispatcher routes packets to packetSgp 2004
processi ng nogyle§gesaccordi ng to packet match specification 618385 €d 1 n
the 5 packet dispatch rul es database. In one enbodi nent, the packet natch
specification rules map packet match specifications (referred to herein as

_ mat chspecs) t ¢hrpaied epergioncesiyaniggenuoivhasth¢ P@Kerysterd it sted opaghdti-
processors). Mtchspecs co sis{s of a packet type, an optional processing
argunent, and zePOCSPT FROPRCEORIEERt | abel - val ue pairs. Matchspecs are

sinmilar to packets w BBniehGonkd pfetiohayithgpdcuer dispatRérirOitss pachhié LIpapas s
contain a packet processor_ argunent. Matchsgecs do not contain content In

one enbodi nent, PEREREIEFSEIES 3scAEinEda gpet maeh sprcification mles sigred ipthscessor
nmodul e, are speciyfihedsibchhisik al, bl dir&R thd | (3dyP) . Processing
15 nodul es vvithOtIIJ)t a (lﬁéD ar eg%a?sbg%éénto e nurﬁﬁgﬂ'ﬁbo%%?stor nodul es. Figure
11 illustrates esparficetigravleemappsckbt syerspcrifiastions (nefehed tdf lereinige by a
packet dispatcher. Ln Figure 11, three chspecs, ., 1102, 1104, 1106 are
rapped o two pEEHLPEY I RELE oS RIS R PRk Pl 1 100
i ndi cates that t ivatchipdck cdviRiislofa pdcRe: to5) al bStRmMaFprotdssin@sristhent Odndtziee Faul t
Topi c. The second 20 matchspec 1104 i ndicates that the Text Extraction
Modul e 1110 wi t h©f Fare copigtialiet-valuspaie s Matchapess acsynilan fopaskels withithme Faul t
Topi ¢ whose Fgul thaBhCiwo BXBEGRNt ext is equal to FAULT | SOLATION. The
third mat chspec 10106 gc‘wg' gh?tels that the Text Extraction Mddule 1 110 with
t he argunent " PossiMatehsp&awemath apackepprocsss agdumepticket s of type Possi bl e
Causes. In one er.m ir%nt, 25 the follow ng guidelines apply to matchspecst
A mat chspec nust aehsPeq &0 DALFOBRINFOBIEAL packet processor.  Sever al

mat chspecs nmay NMipore@nibd@infenf)PadRAGHEtessiigORERIEY, Sxcept\bi h aEpocdss t he same
packet type may map to different packet processors as |ong as they have
di fferent contexforulsaare spgrified butheis globy unpgug ideatifierdGYIRL ( BPerssigi ch packet

processors sheul ¢oRhIRE & ifiou®a PR Gle assunll (b BE Ll prl esl i rst determ nes
whi ch mat chspecs nmatch a packet. Then, fromth}’s l1st, the packet

di spat cher det er ni nesFigure 1 aldustrtes exhmplepacket matgh specificetion mlesfarashes t o
o S B35 S, AR MR BB L 16116 ke el 2004
to two packet processors 1108, 1110. The first matchspec 1102 indicates that the
Null Module 1108 can process all packets of type Fault Topic. The second
20 matchspec 1104 indicates that the Text Extraction Module 1110 witﬁ the
argument “Faults” can process packets of type Fault Topic whose Fault Topic
Type context 1s equal to FAULT ISOLATION. The third matchspec 1106
indicates that the Text Extraction Module 1110 with the argument “Possible
Causes” can process all packets of type Possible Causes. In one embodiment,
25  the following guidelines apply to matchspecs:
* A matchspec must map to one and only one packet processor.
s Several matchspecs may map to the same packet processors.
e Matchspecs with the same packci type may map to different packet
processors as long as they have different context label-value pairs.
30 In order to determine which packet processors should process a packet,
the packet dispatcher first determines which matchspecs match a packet. Then,
from this list, the packet dispatcher determines the best matchspecs. In order for
a matchspec to match a packet, two requirements must be met. First, the
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mat chspec nust be of the sane type as the packet. Second, the rratchs«pﬁecg'Ep 2004
context, if it exists, nust be present in the packet. The proceedi ng
statement  dQes &k,s ™Ply that a packet has to have all of phgsagesacont ext
as the matchspec” Tn order for the matchspec to natch. A packet, which has
context that is not 5 present in a matchspec, will still match the

mat chspec as | ontpatebsneh euscelofthersame tiphas Bepeckst Seenad; the BRtahsPacie

mat chspec. In other, words.. the S mﬂ% -2 sSupanset of the
mat chspec' s cont 8%‘6’911&%%@?’ IP'(’)SP?%@%%? ?1&(%@@253?%. pac rgttzégglalggpat cﬁer

determ nes a |i sto@lrot diiply thet miciedn hipto hatehaditof thetseine eorpent kethe matchspesoses

t he mat chspecs, which have the nost context, as.t best . : e best 10
mat chspecs are dét ‘értdFﬁfhﬁ’e‘gF m@?‘f@*‘%&%‘ft&ﬁigB%?‘E%gP'CBE?S@QEﬁ@ %g(':l Qt and t he
correspondi Ngs Pr QeRsH h\ImBkRHABE RES stf PmbE R MKDEpR RO TG 20the patiat hal e mapped
to .the best matchspecs. For exanple, consider the i]lustration shown in

Figure 11. Packeths ashtextspprifiqdchyl the matghspessi Ip Qthenyprds, fogpackefs senteH skt equal

to FAULT 15 CONFLR i : fo spec 1102.
Subsequent | y, thlé’g%/%%%(%%ke sfll’éwm?tptséee Eog%gttqgﬁgjép%borﬁ#ﬁlé (?\Irfjcléfth dg%}e 1108. -

Packets of type Giphtthef dgtbrmindstahisFalofitheToptlspdos et peieh@packetitthopsesFAULT

| SOLATION wi Il be matched by .hoth the firs tch cAL110 ngd second

mat chspec 1104. YRS ‘ab'éﬁ"ﬁﬂ'&m%f fﬁ“‘%ﬂ%ﬁ&*ﬁi’ggt Rlncse%égﬁsgt to the Text
20 Extracti ongMogditkéhsgebd e BhtbfniAds, te adRRdisatcherpattet the padkecend the second

mat chspec 1104 has nore context |abel value pairs than the first (g‘gtchspec.

Packet Processi ngomesgending prassesing arguRaityp thepagkst PIorsess tehye manne or
packet processor§l_rcabs‘:s{tr4;|§é¢i1 g also referred to, is to analyze, organize and
process packets. [n one enbodi nent, packet processors may be classified
into 25 two groups: §ermsminplepmotidsr thy dogston shownde Eiguredrh paekestof

processors. Generé}irpgft%g]?igticQgtg%g%ﬁ.gépi%ﬁ?ge c&ﬁgﬁ%qﬁﬂﬁ}l?mlr i kely be used

regardl ess of th Uf ce. cket processors, on the other
hand, are datia s@UNERMETION will dnty beatlatitied bp thefas ketichgpesdd82.or s nay al so be

categorized as termnal or_non-term.nal .. r m nal t, pr,agcessors are
packet consurrers.su%?@%"ﬂ?”dh"e“gga i il ge Bﬁ?arﬁl@%gﬁgﬁﬁééﬁ&%légbhi | d
packets. Non-ter miapaks JTapsFhulPTEEE VAR FaulaT &id By ebntefifeq) t€FAULThey process
packets and generate child Eackets. I n one enbodi ment ]%f t he inyention,

there are three JSQRBATION¥ilkls matghedbybeythe first matchspes 1102 @pd 88¢%Rhdul e, a
packet ex‘port MOYMiGhspdN9o8 THY dackBP@idp Rehed iR faibh @9 Packet to the Text

20  Extraction Module 1110 with an argument of "Faults" since the second
matchspec 1104 has more context label-value pairs than the first matchspec.

Packet Processing Modules. The purpose of packet processing modules,
or packet processors as they are also referred to, is to analyze, organize and
process packets. In one embodiment, packet processors may be classified into
two groups: generic packet processors and custom packet processors. Generic
packet processors are those that will likely be used regardless of the data source.
Custom packet processors, on the other hand, are data source specific. In
addition, packet processors may also be categorized as terminal or non-terminal.
Terminal packet processors are packet consumers. They process packets but do
not generate child packets. Non-terminal packet processors are packet
producers. They process packets and generate child packets.

In one embodiment of the invention, there are three generic packet

processors: a text extraction module, a packet export module, and a null module.
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10 SEP 2004 PCT/USQO /07652 The text extraction nodul e and packet export
nmodul es wi || be discussed in detail in the follow ng sections. The nul § SEP 2004
processor is VO0E#MTnal packet processor. The null processRET/OWa87AbHt
process packets. Its purpose is sinply to consune packets. In one ,
enbodi nent, the | | processor .is also,unique._i hat, i s..does have
an i npl enent at i oﬂ#e lfﬁteexgﬁcg’l?gfm&}’%ﬁ&é RI&F QPP eg{O:ElP/fgf vy, ?’?18$urr53dir}¥§ctf‘f3nct i on.
| nstead of routi pgh@RUKRING skdiofs. PHeSiuliProdebdol ispriatsifd @acket focgaak dhe

di spatcher sinply destroys them In one enbodi nent,. b?f ore packet
processors can ald]Broeessas fagmorrossitPackeise HS Burpaed sigphy tgegn regi st er ed.
Packet processor L gal Siy @k AR ASERMRE hill rocestd: iE\A&ohﬁﬁgHQ%thﬁlﬁ 8desndt record,
whi ch correspondg to the packet processor, is inserted into the processing
nmodul e reposi § or haviefan anplemesationo {Tha packaddispesahet effesivebyiperforme its fungtieit ypes of
packets, which the cket..progessor r re regi sk In the
packet dictionar .Ste%%hf’wﬁétpa%ﬁﬁsé? iagﬁ?%{r%aﬁggl g’i%geesf&bgjﬁ'gg%gﬁ{hg‘?a?%ﬁh as the
packet di spat chegimpvdEteoydthelthe packet processor itself. The second
function 15 makes ot her conponents aware of the packets that the cket

processor may produc® ongen 9@?%WQTBH3%HHP@5?"AS ??é‘)@f‘aléf_%‘bPéﬁ’ész hodul e
(TEM, such as tE?SEess BackERGhdyORe AR, FQBKeR brobl I fBgidiration aBedildhdsC.
non-term nal packet processor. The purpose of the text extraction nodule
is to identifiy atwb hugsekirstoeecospedidh correg@ndeiethepacketipearesson ipimgerted

embodi ment. 1 el at g, b0 ol Ae. a6k R R SANGE RN lhay LXATDIAS, AL L ex!
entities include dOCURENE T &1 Erencas, par munbers.obServations and
faults. As with plototyprekigtackatnedihahspackéterodeddor mappodect, are rggistkred imnd a
processor argunent. The .processor .argunent specifies which collection of
Pext oxtract o MiPateCHBEARETod 16 S ARELOLmaRS oifp AmREReS. PEBS] Rbu 25
text conprises tF&k&t&iid}b@@h@faﬁdﬂ@oﬂﬁ@ﬁacﬁ&ﬁﬁbcfekﬁﬂimm sEcdnl @itictiod he TEM
perfornms the follow r:)g?acts when processing a packet. First, the TEM

i dentifies tH& emakesioter sgaRANERtE AW HY of Hhe pe theRacke Rracgisesmagecond, t he
TEM for mat s thewﬁl%{,gci_ es according to the text extraction formatting rul es.
Finally, the TEMoutputs one or nore packets for each entity it has

i dentified 30 and f or fiext Exttactiph dMadaia. | Altext eXtragsorempdule BIEMY shadl 4sde. Fi r st |
the TEM perforns g | exi ks n.the I. B '

transformthe i nﬁ%fac I((’anx'f‘Slc:lurlff 0 afﬁ% e% s%g%gﬂg’%%f%r&g%%bgcrkg{ gEeeé%“?i ed by
one or nore extemdepurpasg ol the texx prtessBoromedude ishy identify and format user-specified

20  text entities. In one embodiment related to the directed mamntenance domain,

examples of text entities include document references, part numbers,

observations and fanlts. As with all packet processors, the TEM 1s passed a

packet and a processor argument. The processor argument specifies which

collection of text extraction rules should be applied to the input text. The input ;
text comprises the values of the user specified packet content.

The TEM performs the following acts when processing a packet. First,
the TEM identifies the entities specified by the text extraction rules. Second, the
TEM formats the entities according to the text extraction formatting rules.
Finally, the TEM outputs one or more packets for each entity it has identified
and formatted.

The TEM identifies entities as follows. First, the TEM performs a lexical
analysis on the input text in order to transform the input text into a list of tokens.

Tokens are specified by one or more extended regular expressions or by a
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s 10 SEP 2004 WD 01169527 PCT[ US01107652 previously specified entity Epgqo
specification of tokens, however, does not need to be exhaustive. hQaS S 04

does not nee C|fy regul ar expressions for text tha ob
directly con&é‘g‘(f? ?to the identification of an entity. Hetrllagg to‘E’eni zation

Is perfornmed in two steps. The TEMfinds all of the tokens that the 5 user
speci fied and t hpevigdsBadpes fietbéntiy. tTHeGexicalipn aﬁpkgtis,rigamat d@qseoi feeéd

filters to the text between user specified tok (gya Once 'ntn{)ut text has
been tokeni zed, ‘OPﬁéxWEMVﬁeﬂﬁP%d%csé‘@E‘Eﬁ‘i 19 e ‘ieg'é%ﬁ‘é?"yﬁs?o’bs

t okeni zed i nput ti,ﬁ%egﬁbtﬁfrééug cobiBibhie @k fden@fitaibh 85an &iity. tHEge,ar e speci fi ed
by one or nore productions roductions are extended regul ar expressions

whose atonic unltbkanszaaom iskperfornted in twp Sentndhy TEMhEndsialliof yhei teleant et B8t i on
Pt to ol a%%"h £ rithert thé’ E}ﬂé (huﬁ% g)}épéi ess| On%%a}fl‘é&ﬁﬁerﬂbe ot

text toalis vae aracters.
The second pass mdmtbeﬁwe@ tﬂéﬁsp'édlﬁﬁi tbken's h@nt&)ﬂhempned:xt lian pexn toleenized,i a

ext ended regul ar _expressions of t r .t.he. s | e |n ut. text of
Figure 12 and t hie EEM Ifqrtggns ?695’8?@ ?S}d‘“ alygs ?’ég’ﬁﬁ%{?"@%@{}@‘ tF’btﬁ OYF* Fi gur e

13. Figure 12 Ism%@emkyecnhﬁwtﬁrﬁlﬁéstméEﬁhﬁleabyen@&m@%@?&mﬁﬂxsby a text
extraction nodule. Fidgure 13 is a hierarchical representation of a

col | ection of teRodesipnsare Exanded dguiar pxAressionyaoss@k e pal i5gy teksnn Ity gure 13
identify the item I atgs the item
is a coll ect‘% on, "%ry (L ﬁdgﬂtﬁﬁ%ﬁ&ﬂ% ?cc?gsgi%? t%R&)%rs Iesiea hﬁ}z‘iUst

entit a regul ar” expression, 'P
a production, 20fi18n1£hss Eonva-tsftbe pit tefao aéxtalfmwns Yie ektgrdedirégnifEqui prent Nunber

entities in the sample text of Figure t okens
e inedin the. eRTEREATRTrRars oRT eSor st T Khieln fe MRk
Equi pment Nunber g téxt vwﬂx}bndétﬁfegﬁlasexpfbeslérﬁlﬁemkeﬂﬂ EqU| pNum wi th a single
regul ar expression [A-Z][0-9] 12, t hat rrgtches a ter followed by two or

nore nunbers. In the %%?EF@hF&E'EPIB’f“PE‘QC’ﬁ Efgé‘rellzz‘“’p € SPHELES KTES #1%s three
Equi pNum t okgns: rMh2leyplikd dnsat i, F:&}Jﬁéﬁzlstslaﬁapﬂéﬁ%dthéxt 8iBistd6e I emai ni ng

text using the ch acter filter specified on the Equi pment Nunber entity
item In this exm@pftseedtm’eﬂ toH g aection modhlee Figsemkar pdiegarchigpl sgpresentatio gpen

par enthesis " (' - ofs GASRH RALEUNNES ncdile 0 A CHerersn FMGe 13 1| T T

applied by removin ng an aggi ng characters, which are in the 30
filter, fromt helde&tlfw&m iregn doltiockate loéram:b}xtTheAﬁtlwgr‘Capgicyﬁeh@leuﬂqel i$alter, the

remaining bl OCkfﬂl%&Q% a?%ﬁt?tgga'd Rﬁ%ﬁ!}‘ L t(a)lxgeegﬂfar e&%ss%ﬁ?"isplisrodh&oﬁ,l gure 12

consi der the tex
20  and ‘F’ a format. For example, to identify EquipmentNumber entities in the

sample text of Figure 12, the TEM first finds the tokens defined in the
EquipmentNumber entity. In this example, the EquipmentNumber entity only
defines one token, an EquipNum with a single regular expression [A-Z][0-9}{2,}
J that matches a letter followed by two or more numbers. In the sample text of
25  Figure 12, the TEM identifies three EquipNum tokens: W121, W122 and W123.
Next, the TEM filters the remaining text using the character filter specified on
the EquipmentNumber entity item. In this example the character filter contains a
space * °, an open parenthesis ‘(’, a closed parenthesis *)°, and a comma *,’. The
filter is applied by removing the leading and lagging characters, which are in the
30 filter, from the remaining blocks of text. After applying the filter, the remaining
blocks of text become default tokens.
For example, in Figure 12 consider the text between the EquipNum
tokens W122 and W123, i.e., acomma and a space. Since both of these
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t okens W22 and W23, i.e., a conma and a space. Since both of these b;@ﬁ
SEP 2004 WD 01/69527 PCT/ USOL/ 07652 characters are in the filter, ﬂu 04
renoved and dM8¥@sEnt|ly no default token is nade between l’tQTél%l:’Elq&ﬁ pNum

t okens. On the ot her hand, in Figure 12 consider the text between the W23
Equi pNum t oken a end he .. nput._t

215111 - 22, - 23§ ﬁ)ﬁf&‘Fr e B rohEsand plie n)d“)&‘%ar Taftdokenis ot 5

are in the fil temadedeMé’entthéke @Numkmi 6h thaﬁotﬁcrmhmsedﬁgmemcbmdes (a
character that is in the filter nd the next character is
exani ned. Since gt befwegntheV 123t W‘b‘?‘?ﬁ\}gﬂc“d‘ﬂglﬂie IR 5% hi€s “lint i |

the text extract oncapdyly, z@n?aquntrﬁé mai ﬁ@@éﬁ@&&&hé@ﬁmg&aﬁe{e@tﬂmt he
filter. The first such chafactef is the letter D . The TEMthen renoves

t he | aggi ng char awstieths fillent Siagecthé first p}@refcrqr15@rclosg®pgpmh@1st(hehmqr thehar act er
is a period, a charact ' (0} remai ns
and the search tlesr"ﬁ‘l%'%ﬁ {aes) 1p’lsfr emﬁveﬁﬁé%th@ %i%&g%:r%éet%rq\%\géﬂn&dt ?‘ %? er, the
TEM woul d r enpvesgabe, st is b6 aaﬁwedammsemaﬂmmmhthemcmdcﬁmxlnadaﬂe char acter.
This process would continue until the TEM ntered a character, which
was not in the fF‘F"PE‘F‘efs& E’é‘C‘Fh‘QattléR‘E“n@@@tﬁrlQﬁ’f fes.L“"‘":ZhZC hargger is the i ns 15

after filtering fdye ‘peaghOIERNGen %%h@ﬁ@@%&%&xeﬁ thalRE RS fiRerdef aul t
token. Table 1 below provides a |ist of Equi pNum tokens and default tokens

resul ting from Binee thejast eharacirs iy Q)Ppmémﬂhéfﬂﬁ‘éwlétrlﬁflwgﬂﬁwlféwhé@ analysis to

identify Equip t | ¢SEP 2004 WO
01/ 69527 PCT/ USW gi?gzgge‘?ﬁ%ﬁﬁdd thg%a#cl st o gﬁé%sltag)r%ﬂa te| r va ues. Token
Val ue Default | FﬁﬁéﬂEthE’MEMxE@ﬂileﬁB chREl?trAﬁEeﬂ'ddﬁnd:_the&coﬁ}) to\/lhs{DGET FI'N

W21 FIN W22 FEIN }/\lZi{h D(%I % iil %é% %}g ¢ ) poi nt,
the sanpl e i nput SHERHeT 'P(?Eoecﬁf’ “e'cH’ PR YT b i Sﬁfjf’ chatadier
which was not in the filter. Since the text “DOC 21-51-11,-22,-33).” remains
15  after filtering the leading and lagging characters, it becomes a default token.
Table 1 below provides a list of EquipNum tokens and default tokens resulting

from the text extraction module performing a lexical analysis to identify

EquipmentNumber entities in the sample text.




FIN, FIN, FIN, and Default. Next, TEM perforns a second | exical anal yﬁié]SSEtFle]m.
5 find the Equi pnent Nunber entity's productions. In this exanple, there is
only one prQsiyglidess» FIN-, which matches one or nore Equi phiyrashadsess. (FIN
is the abbreviation of Equi pNum) Consequentially, the text extraction
nodule finds one entity, the three Equi pNum t okens as shown in Figure 14.
Once an entity is identifiBableh {*Hét?fgﬂmnst"@ﬁtﬂ,‘ewt’a'P%S-formatted into one or
to nore fieldsp g entity is then packaged asygppacket and sent to the
packet dispatcher. The TEMformats entities as %ol lows, First, the TEM
puts the matcbefhufir oduct iBAHE RRBIEMIGONTINUES, REEDAGEANFIE b (RhE) WIDGEE.
Second, the TEM_ perforns a full or level expa {(ﬁn on the tokens in the
bins. Third, th€™EM creates a field for each t he matching production's
formats. Finallypnthe TEM 15 creates a packet awgh2i nserts the fields into

t he.packet as content. Again, let us consider _the sanple input text and
the rules of th&MNDocument Reference entity. Up(%]%ppl yi ng the two-I evel

| exi cal anal ysi he TEMidentifies on erness i token (CS), three
Subj ect tokensb%gq})g), and two Separ at or q%gégﬁtsﬁ(l E%)’ 322 shown in Figure-
15. In addition, the TEM 20 identifies one entity that matches the second

production, VO.? CS, SS. (SEP ., SS)*. .as.sh i n. Fi,qur 5. Th i x tokens of
t he mat ched product‘f‘b‘ﬁlsgqult’&f S“}T@!ﬁé‘,’m@%ﬁ?\‘“@ﬁfﬁmﬁg‘?" g‘r'le o%é'. ﬁf‘ﬁaél EM now
puts the val uesnN)FDtEN, bk Bdanil. Qlert) TEM perfdiing @ sevefdledficaignblysit feei r type. In
one enbodi nent lPFgri or to placing a _valye intao a bin, {h TEM first
verifies that fnpdthsEquipmentNusber ety prafertips Jp digexample, BEEHS 04V ues for the

Document Ref er efyea, ERABE IFIR, wiidsmélelds R86 oP¥oteFRupXAMRbEns! BIN i€xt raction
rulgs of Figure 13) sorted into bins. For exanple, the value of a first

t oken is "21- 5the abbrgvietien efyFsuiphamonaprseqSatisln fhezext extgegmrmodde, WO

01/ 69527 PCT/ U, ( } . L {4l on did not specify
a bin depth, tﬁggfgégﬁﬁétﬁgé?u%ﬁg%ﬁuﬁg%r#%ﬂﬁég?]&%slequent ly, the val ue
"21-51" is inserti n@néerdnentityas idSatified m b6 @ut ke itvaforaatied imo encend t oken i s

"-11" and its type.i bject .(SUB)., Since t Subject.s bin depth is al so
infinite, the VéFeu%dgs-f f@le ePtétyi'-%tgg}gaél&agle‘ﬁ%a P Sgnéfﬁ?g}lthe ﬂaéb%. The val ue of
a third token #ispatcher.alke TEM forya& enfiticsep & 1RwaI FirSHR} TEMSiutceket he
Separator's bin deg}h i.S zero, as_indicat eg, in Figure &3, %‘&eﬂ does not
insert this tofaithed pragyrtiop sokepsjatoduns a5rerding ptheif ipeoSecsn ause the

nu;rber of val Uggfdrihsa#811 B 1Bvdl ExiRxH&Fsh tht SokdRdih he bivisl ahiritBe TEM at tenpts to
pu '

creates a field for each of the matching production’s formats. Finally, the TEM
15  creates a packet and inserts the fields into the packet as content.

Again, let us consider the sample input text and the rules of the
DocumentReference entity. Upon applying the two-level lexical analysis, the
TEM identifies one ChapterSection token (CS), three Subject tokens (SUB), and
two Separator tokens (SEP) as shown in Figure 15. In addition, the TEM

20 identifies one entity that matches the second production, VOL? CS S§S (SEP
SS)*, as shown in Figure 15. The six tokens of the matched production are CS,
SUB, SEP, SUB, SEP, ané SUB. The TEM now puts the values of the listed
tokens into bins according to their type. In one embodiment, prior to placing a
value into a bin, the TEM first verifies that the bin has room.

25 Figure 16 shows the token values for the DocumentReference production
(as defined by the example text extraction rules of Figure 13) sorted into bins.
For example, the value of a first token is “21-51” and its type is ChapterSection

21




all of the token values into bins, it then checks if any bin is errpi)d. f i
binis to enpty and its correspondl ng token rul e specifies a defaul \)Sé l}g
the default WQW¥E5Ys inserted into the bin. In the currentP@HIE? t he
Vol une (VOL) and Separator (SEP) bins 1600, 1606 are enpty. Since the VOL

token specifies sited aulcs gk \denniReidid noPSecify 8 binefth! @€ dbpth®s t he VOL
bin 1600 as shovxﬁ%ﬁ? égure 16. 15l After the to%en vaﬁﬂhes of the match

production are isssenedsd bt infivitbi Gensagnenthdhgvalue ‘Rl Ur & insrtingistottnCler f or ns
a level or full A2 .9 tenys he sets of
t oken val ues forﬁ@gg@ perfaélr ﬁ?aselgon § eQ]aﬁ%‘rg gls]sﬁlbektsﬁ@]%f Fi gure
16. During a Ievg.hc@maaﬁlfgb@’@buidb@thTEMsgrrd‘mps, th& Vedug t-hl*Vialinsertaf inwetbdr bi n
into a set, where index i rang oihe, Xi mum.20 nunb f val ues
in any bin. The %yg\p%@%g‘gq%ﬂfraamr@mgwsl ePIE A PR ?P&famrggﬁ a0 n

mul tipl e val ues. ﬁlﬁfy thpsgﬁdrf;t(g}astblﬁg’éﬁt}@is'lel% 8&d iNgicfed 8l Kigure 1BSthé TEM doeal ue i's
grouped into each set. It the val ues of nul ti-val ued bins with unequal

number of val uesotanseﬂ@xp@zhdeﬁvalwﬂew theo HEP it 16064 Tp dpso wouldicagsehs ues.
O 0, 1 SR P SH SRR TR 0 bty s

sets. In the 25 exa uctron rule“specCifies a
full expansion. aIC@meq;uamdmes 1rttds16mIEMhémcheskstllﬁen)tHnnmemub’s tasisshown in

Figure 17. After the token values of the matched n rouped
into sets, éxcheERl apdits epmgshopdine {9y En e 'G%Pg{aﬁ?‘éﬁﬁ %ﬁféu}tg 18

illustrates the {ijgdididsahaisto e ¥in VR HeSurfensedatriphg tHe doTuap PV QLNghd he
mat ched production's Vol unme and 30 Booknmark formats to the setqsfég%rval ues
m nes

of Figure 17. Th&epamasdBERbinsHS00,480630 mpyo §iee thsny QL fokenapess
the number of fi géfg.ﬁt vanR B Otaisﬂnseﬁcd ﬁm%em @nflgé@&tslﬁﬂﬁ%f i cation. l

I n one enbodi nen or mat spec’: I cations ave the follow ng synt ax. 2210
SEP 2004 } WO OlF@&ZB PCT/ USQt r 07652 "preflx" TOK1 "suffix" "prefix"

ff . h
vertical 1inds is corbaapuiea HEERT s Rty et §Frk Eﬁm’*"%pﬁt “Speci fy

group nust specify
a token by its aﬁlﬂbﬁ\iha‘tgufﬂ’ll@thdmpﬂ'ﬁnmalaﬂb\@TDr fﬁllemmmnabnpredfmx and
suffix. This token is.referr

suffix i s text eRNOEeEEsF ldﬁg'csté]ge ge%ét‘%‘:?ﬂll%é@%[ ﬁ%gaﬁ?'ep?gpﬁﬁ'lgef%ﬁeggﬂ

expansion on the bins of Figure 16. During a level expansion, the TEM groups
the ith value of each bin into a set, where index i ranges from 1 to the maximum

20 number of values in any bin. The previous statement only applies to bins that
contain multiple values. For bins that contain a single value, the first value is
grouped into each set. If the values of multi-valued bins with unequal number of
values are expanded, then some sets will be missing values. During a full
expansion, the TEM groups all combination of the values into sets. In the

25  current example, the matched production rule specifies a full expansion.
Consequently, the TEM forms the three groups as shown in Figure 17.

After the token values of the matched production are grouped into sets,
each set is formatted into one or more fields. Figure 18 illustrates the field labels
and values resulting from applying the matched production’s Volume and

30 Bookmark formats to the sets of values of Figure 17. The number of the
matched production’s formats determines the number of fields. Formats contain

a labe] and a format specification. In one embodiment, format specifications

have the following syntax.




set of the token values as follows. For each token format group, the{hﬁ%ﬁr
checks if the set contains a value of the format token. If it does, 't 2004
the TEM appeggschdie text of token format group's prefix, pogubaides:

token's value, and the token 10 format group's suffix to a field buffer. It
shoul d be noted that a format specification does not need to have a token
format group for eachHpPeEBKeROKh “afex” b ipsdud thiQR2 “saftpy™ - t-dl “Bredite TRESNi ne
parses the forrm.tSu lQ,ecifications into a form suitable for applying the

al gorithmoutlined above. The finite states for this machine are listed in
Figure 17. 15 For ex&hphdommatns baweentthe vétcd hinesds tansidgredaftokdandormat ched
production, i.e., VO "" 11 CS 11.SS, and the first set, of Vv es in

Figure 17. The 5P gtaﬁlk%rﬁ“p F‘B?trfﬁ?méta& eng’gﬂ{gél}’?fgwﬁtéow T e aH}%keh and
suffix. Sincest kt?tiﬁﬂl pRfRLAd QiR THatoken Birefelted MG ticformit tblekeThe t he val ue
"DOC' and the suffix "" is appended to the field buffer. The remaining two

token format gr qupfx adsulixds Eexeencloreihy CE’G“’@STQ‘T']EEMPHWFEE Hrgasetdo not
contai n pr ef | XeS, Pt ol fies S ARl NorS6in kBN AhAT B, WETEM cRekd Lhe CS

and SUB format tokens, e values "21-51 "-11" Tare appended to the:
field buffer. Afifte setpphtyinng valheof the framnat token. fIf it doesbthie e APRENAS t he
text "DOC 21-51-11". | yi.n he nmat che oduction. ol Bookmar k
formats to the s ??xﬁ)&@ﬁgaﬁaf HOH §B?eexg"7gr%°en§1uftt°isw} ?1%%?3%%5%@&& 25 :
fields as shewn faymdrigup® siix tbhfialdyffenflt sfouldte nbidd thatafomsatset s of

formatted fields (as shown in Figure 18%3“ creates a (g;cket. for each set
of fields as foIﬁPS"cAg'?a“FF'F%ﬁcs,“o'c'I‘Féd ve a soken famet Boup fg spiiPkeniB e entity' s
name and the texﬁro&t%ﬁ&é,tﬂlhnﬁé)stgtgHﬁﬁhih_@EarEE%Qllf@fonﬁMBFeciﬁféﬁeﬁﬂntotJEnﬂ- EM adds a
content | abel -val ue pair whose label is 30 "Entityld" and whose value is a

uni que i denti fi evititde fo apibng thefalgorithen eytlieed abrye. dihe finits statsfordBis a cont ent
| abel - val ue pair L;?)F]nceﬁeclﬂtefdQ{lF?u}ee field. The content's label is the

field s |abel and*tfe conten value is the field s value. Fourth, the
TEM cl ones t e cont exXor bxeople, vaisider thaBoskhargforfat phide magpnbed preduation, whose 23

0S 2004 WO 6 / ' ,
tlhe en'ItEi 'ItDy' S gac‘kce'%llfgﬁiz“lsﬁggt %i@%ﬁﬁ’ﬁ?sgg%gg?a%%% g}(%%?et lf%ﬁ%qe%&ﬁ%gi(t te

| abel - val ue pai r formateap comthine e/ GIL ornatiekethnd sTKIXPSines tioekaniypa’
"TenPar ent Cont ent Label ", " TenCol | ecti on g@#gggnd "Terﬂ%t“ Nane". . The

val ues of the " i Bk 1igKen. g ya Znd thed3fPent PABRMed ont ext
are the packet tyRg @idvefint R rehab@ls Qb b8 format groups contain the tokens

20 CSand SUB. These groups do not contain prefixes or suffixes. Since the set

contains values of both the CS and SUB format tokens, the values “21-51” and
“_]1” are appended to the field buffer. After applying the format, the field buffer
contains the text “DOC 21-51-11". Applying the matched production’s Volume
) and Bookmark formats to the sets of values in Figure 17 results in three sets of
25  fields as shown by Figure 18.
Finally, after the TEM creates sets of formatted fields (as shown in
Figure 18), it creates a packet for each set of fields as follows. First, the TEM
concatenates the text “Tem”, enﬁty‘s name and the text “Entity” to forms the
packet type. Second, the TEM adds a content label-value pair whose label is
30 “Entityld” and whose value is a unique identifier for packets of this type. Third,
the TEM adds a content label-value pair for each formatted field. The content’s
label is the field’s label and the content’s value is the field’s value. Fourth, the

TEM clones the context label-value pairs from of the input packet, whose
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packet whose content was the input text. The val ues of the 10 SEP 2004
"TenCol | ecti onNane" and "TenEntityNane" context are the nane_of fhe

col l ection aW@ %P5y whose rules were used to identify and FOrfEt*¥nhe
entity. The packets 1902, 1904, 1906 that correspond to the

Docunent Ref er enc@nit wisythd thpuitekt) o haemitg s packet. AigallgWTEMadds fare 19.

Figure 19 illustrates exanple packets, gﬁgt are crﬁg%ted fromthe field

| abel s and val ueddpienglicgptest label-valye paiss. cbhespoptexisapdabelsht in Figure 18, it

i s assumed t hat ‘t’ﬂ%ﬂxPﬁﬁma@kéﬁ&]’ﬁ%ﬁfeﬂf@o&&ﬁmﬁ%&}_“Hl'émt&@écﬁéﬁl%e_";eXt X

content of a "Fault I'solation Element” packet. It is also assuned that the

"Faul t |sol ati orangl“gambntityNam&at Theacklvechbibe EFernRamnePackethiype” 288d " Sect i on
Nunmber” cont ext ., cessi_ng.i nput. te T r t he
entities of the ]l%%nﬁreeg{(?%l engﬁggi P@‘S’E i ’?%B“té‘?g%%"gquﬁg‘?‘%’?‘gﬁ%éé 1n one
embodi nent, the jRokdtwhese content weathe gt tert. tThe valuesesf than whi ch they are
specified within the collection. In the . current exarrplééa, the TEM first

i dentifies Equi premAalirpinName] erdslembpiiyName DXL At s REdheont i t es, .

and finally Faul &nefiontangSnit§ whbsh s rd WedloQHéfifylahd folrt iEentity.
Equi pment Nunber of Docunent Reference entities, all” of the tokens were

speci fi ed by onellerpankatel $08glA04r 1 Wepha seiresnend tpidhglesumentifetergnse pudity t r ue of
the Fault eptity. . as_indicated.in Fi . i d s ok e of

t hese tokensﬂ) t hﬁe4 theﬁ@ﬁpgent%?to cesr}?f) Qﬁnsfh gﬁ%ﬁﬁ 1;9;?‘ Ft’@ i Léeﬁllggtg#%r?%ﬁ ?j cek;mand
Docunent Ref er enahat2ie ¢redtediBomnhe ficld ldbelsiasd sgiasiof Fidreh8. dn thegubraple

expression. The r L ni ng 1.okens,. .however re different. .The Equi pNum and
DocRef tokens ar@ﬁ%ﬁ?‘bﬁgwqghléls %ﬂﬁ%%ﬂ%ﬁﬁﬁ'@%@ﬁ&%%ﬁ Ref er ence
entities respectirugh Ysolatibh Text” téiRentledll HPAMRISol4tinBlerhént BpadRéraldl it alkoken. The
Equi pNum and DocRef tokens will match previousl g@l dentifjed

Equi pment Nunber asprémedgbatithsthirek dyokation Esment’) ragket Bagt TGhapispNumbsra ged exanypl e,
t he Equi pNu okenl BhGhES RgdgXt "W 121 (W 122, W23)" while the DocRef
t oken rratchreqsstth?%%ext "21?51-_111-22,-33". The Equi pDesc matches the

filtered text betweerWhéreprocassinginputiteR the JXiMrsaardbenfor thejenties oftheE L (R, C)

W DGET" as shown_j.n Fi e . .Flgur | ' . E P 2004
W0 01/ 69557 Pt/ RAEIBIRESA ety bt cEesttd alelim B Tn Gd HMntche, el

i dentified the Fatkdarched ir thesrddeini wigch thgy are lapecified mpthin the xdlleetion. &ctheon rul es
of Figure 13. Note that the. v of .t he ui pDe oken.is the text of
what woul d be a mmw&%%ﬁ%‘ﬁ%?%tﬁwﬁm%ﬁf ﬂg?'e%ﬁlée@i fy the

Equi pDesc t oken. DdeunyeR ferantl iefiitidsy anddhaB Fiilyentifds 28 Mdicated in Figure 13.

In the EquipmentNumber of DocumentReference entities, all of the tokens were

specified by one or more regular expressions. However, this is not true of the
Fault entity as indicated in Figure 13. Of its four tokens, one of these tokens, the
Action token, is similar to the EquipmentNumber and DocumentReference

25  tokens in that it is specified by a regular expression. The remaining tokens,
however, are different. The EquipNum and DocRef tokens are specified by the
EquipmentNumber and DocumentReference entities respectively; while, the
EquipDesc token is a default token. The EquipNum and DocRef tokens will
match previously identified EquipmentNumber and DocumentReference entities.

3¢ In the current example, the EquipNum token matches the text *“W121 (W122,
W123)” while the DocRef token matches the text “21-51-11,-22,-33". The
EquipDesc matches the filtered text between the Action and EquipNum tokens,
ie,“THEL (R, C) WIDGET" as shown in Figure 20. Figure 20 is sample input
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5 specify one of its tokens as a default token. As with the case of the

Equi pnment Nunber and Docunent Ref erence _ entities, the TEM creates af SEP 2[][]1.
TenfFaul t Ent i t for the Fault entity as shown in Fi gy ?"JE s7e3Nce the
mat chi ng pro (2 |on speC|f|es four format itens, the Tenfau ntity

contai ns Action, Equipnent Description, Equipnent Nunber, 10 and Repair
Procedur e cont entextin veid th mxaéxttaclictnhleo@bﬁémﬁ@eEmEiF@yll enttiohdefimed bhich i s

present in every, packet th T create cted val ues of
the Action and ‘Egﬁ’f%ﬁ% Ofﬁﬁ't'%ﬁ? g’?)tee%@@ﬁv%%ﬁ'p}@%d "THE L (R,
G WDCGET" res pE@IL;bN&lcyoke\‘ﬂQMﬁh‘dﬁxt oft\mt walld®s a@kfatls ekEg)ifitiprfank eMityber and

Repair Procedure content is not "W21 (W22, g\l g)" and "21-51-11,-22,-33".
15 I nstead, both ‘ﬂﬁé‘ﬂﬁ@%ﬁéﬁﬂ“ﬂ@ﬁﬁé?ke&n@%‘ﬁ APDISHiLy @A Gty FRR PRt has

three val ues, %3“’% M GIRMWnt & o ngdu}{%gégs of the Entityld content of
eni Equi pment Nu

previously creat erEntity and
TenmDocunent Ref erenceEMMttx ttpmakeeqfsheﬁqﬁlmmmmﬂ@rv@d BeanmentRefrenae that are

speci fied by preV| ne tityld
content of the c?ﬂl 6%%@9” gél?glim&aﬁ}?n% %pac%%?oer %ﬁg@ﬁtét@%‘&g%t hod t.o
| i nk packed, cr ea.tfeglub;nTEMbeﬂﬁnmhxg@&dmbmd%pEmEesafbml fennat Hemgsitlee 21

Il lustrates the rel ati onshi ps between_the Tenfault Entj t acket. and the
TenmDocunent Ref er EHekaniEnity CSH‘&"'P Helgn ﬁﬁﬁ’lﬂ{“ﬁ f\iﬂﬁ’rﬁé’r%‘\%’ﬁr‘? %&’Ekgt s. Note

that both the, EQuHdEalr Prouehee cafieht R?&ﬁitfcnﬂﬁ@ﬂﬁf%ﬁ@]cmﬁdléonﬁgm twhech

TenFaul tEntity packet have three values, alth they are illustrated as a
25 conmma separ at s@rdsenttin erery Reakelrthas dhe TH gtrates. @Hﬁﬁ%&&e‘@kﬁé?f‘ frodul e

(PEM is a generjgiq, &n%rgg Fngl#eé‘gégéﬁﬂ&n&rc%ﬁéﬁéaﬁ?é “REFLACESdWHES, (R S nodul e

does, not generate an ets nor 1s it specific to a particular
know edge rep05| MDSBEE heapacnvcrﬁhéiopmqarahevaiﬁestdﬁ@qﬁmiwlenéﬁpobqr anddule is to

Connect | vi Ly ( OBt Erertarcy Yoo C v 2ty U2 AP IR0 ey o

the same attnjbuig&ad, tath theBGEipmentNuibet £nd Repair mahhdnre t(ﬂﬁr.lnt hashrede
structufe of the data source tQq bﬁﬁwg‘gorted P'E)r_i r to éa ni

n and
shel ters the packdbespihgteaeespagd it esaf ey f ARmiene g ‘?’8‘5‘0‘5% THEEDs 1 0

SEP 2004 WO 01/ 69a4E qiRprheMRIberiay addremPotlint R didrkReEsty pddies.PEM i s
trainable, requires the structure (schema)_ of the know edge repository to

be inported pri oHends, theaphienef ke h’ﬁFﬁi@F%ﬁeﬁ' e prsyierdy defned ewtiss A5 nodul es
fromthe intri Caﬁ'fe%]ugz of tlﬂg EKP@Y& c%glgﬁt Jf%%frt:éf;'b){dmg packets. This feature

20  provides a method to link packed, created by TEM, to each other. For example,
Figure 21 illustrates the relationships between the TemFaultEntity packet and the
TemDocumentReferenceEntity and the TemEquipmentNumberEntity packets.
Note that both the Equipment Number and Repair Procedure content of the

) TemFaultEntity packet have three values, although they are illustrated as a

25 comma separated list,

Packet Export Module. The packet export module (PEM) is a generic,
terminal packet processor. In other words, this module does not generate any
children packets nor is it specific to a particular knowledge repository schema.
The purpose of the packet export module is to export packets to knowledge

30 repositories, which are open database connectivity (ODBC) comphant. The
import filter and the PEM share many of the same attributes. The import filter is
trainable, requires the structure of the data source to be imported prior to

training, and shelters the packet processing modules from the intricacies of the

25




The PEM behavi or is governed by packet export rules, which map packet] ( 5EP 2004
content and context to fields of database tables. Just as the structure of
t he i nput da¥9 %%6%¢7 be out!lined and i mported into the inpo'F‘ET/P§qlf0%6r52rul es
repository prior to training the packet construction rules, the schema of

the know edge repagisb@ts Likéisibe, iR FEMIstZbRNRqLIFGRARE aficiuid @chdra) packet
export rules repository prior to training the packet export rules. 10 For

exanmpl e, consi derheknguadRe reRABRIYSE§E I PRBTY UAHHRS apdshelers dhe packd g i s
depicted in Figur inohi he infhidabiec ke il RewAba delrl ting a

dat abase schema gfocg%lsngrrr%@giegrﬁéﬁtgélge balse tto whi ch éga{ gi{t('ysr?are export ed.
The sanpl e know edge ThepBEMtehariahogwyeinad By gasket expoxt owled, sthichafiapfpavkett abl es.

The PenDocRef _2202, Pe ui. pN 0 Penfaul t 2206 tables.store the 15
i nformation in T@M&H&%’ﬁé‘ﬁg"%@ﬁ%ﬁe‘éﬁ%ﬁaﬁ?ﬁ it Bﬁ%@ﬁﬁmﬁﬂ&f’éﬁfﬂpy‘ and
TenFaul tEntity pastsehst bkt aeinportthmtdaempdrt faabaeRehssitPSidans
Penfaul t HasEqui pNuns 2210 are nmany-to-many rel ationship tables, which

store the rel ati éREMEIhe PAcketpaRSIYRIqNTUlES Hesherns pf thy Kpordrdgedepositonyy the
database schem uafs beialRoing dori ARAT teGlalicd SxdofRAlet FabolifPprifiopacket
export rules, the ZSE) usg ma;) spg%icfy pac?ck%t export reuf%g.lmltrfptﬂgodat abase
schema of the kndmingggbe pdsketexpat mipdi fi ed, then subsequently re-inported,

the PEM tags the differences, between th revi.ous and current. schenma. The
i mport is perl%)or med iﬁorseﬁéﬁplg’ cc&%’ﬁ%@r”‘f’ﬁ%tk% ‘)‘(’?ég%? rﬁﬁcsgtggkﬁosggﬁ%ﬁ rules are

preserved. Fi gur @chémalisdepiaalipFursdpFizgredtivelack daghacilestmtiahown in
Figure 21 25 and database tables is shown in Figure 22. Since the packet
content may have%aﬁkﬂsﬁ‘sﬁe@a\? f Spowple kpomiledeg basede 8'9’5:5‘ PACKEAHEPE Sl e nay

store at nDSt ONEhYddrifle kidvled:¥ PRSP sHEWELn PRURESI T QnbBd ol ROSablee packet r=
values in order to group these values into sets that are exported to the

know edge base. TheSemPeeRaiILeh PemEgHpium 224 adfandault §2@fablexpareshon

nmet hods used by t XA BG L RRR r Ussp he token
bins into setlg. E%ﬁ??%é& lﬁée val ues g&%k%r@?y’?ﬁrgggg@ﬁlg%m&nt eﬁrﬁﬁt}and
context that is andippethui@EntypadatsabrpedtivelybThe P&HoFaditashieiRefsdP@Bandn, PEM
groups the ith vz%,l ue

val ue of each si nﬁT"e"-n{}a a%%ﬁ%u%ﬂd%@é%lﬁ%gﬂ%%@%ﬁgﬁﬁ %f@ﬁ'\é\ﬂ)%g; the
content and all cod thxtelativhshiszfamarish i JemFhdtErtieseackes. Uk fertthe 8hsbakshhow edge
schema of the kﬁowledge repository is imported into the packet export rules, the '
20 user may specify packet export rules. If the database schema of the knowledge
base is modified, then subsequently re-imported, the PEM tags the differences
between the previous and current schema. The import is performed in such a
manner that existing packet export rules are preserved.
Figure 23 is a sample mapping between the packets shown in Figure 21
25  and database tables is shown in Figure 22. Since the packet content may have
‘multiple values, while a field of a database table may store at most one value, an
expansion must be performed upon the packet values in order to group these
values into sets that are exported to the knowledge base. These expansion
methods are similar to the expansion methods used by the text extraction module
30 to group values in the token bins into sets.
Consider the values of all of the packet content and context that is
mapped to one database table. For a level expansion, PEM groups the ith value

from each muiti-valued packet content as well as the value of each single-valued
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repository. For a full expansion, PEM groups every conbi nation of packet
content and context values into sets and exports these values to themSEPamml

know edge rgﬁp@i{@yﬂ. 5 Notice the packet content and conbgyfushiipkszhave
circle wwth the lTetter next to themin the sanple packet export rules.

This icon indicates that it is _ required for these content and context to
have val ues in ofahésnt and aghepriext izipyetpand exparty those alues to the bpgydedsfor ds, if any

of the required &g&titgm Fg[]gfu?l%%ﬁéfon, %%*f’fg"dp? ﬁ‘éér?%%ﬁ}ﬂ&%%&qﬁf?m{ e dat abase

tabl e, does not contai'n east one not export any
sets of val ues tontdnasnddahakiaames mbl wts aNd wxposhaeraludsat thekBhivikdes when
non-required content or context, which does not contain any values, is
exported to a fi®PPFEP a database table. If the field is nullable, i.e., it

can store nuld, then Rk eeprékebedittnt and dondeRErhhd abéla LiscloGith ikt ledi‘R?  t he
PEM exports O if the field stores nuneric data or a zero-length string if
the field storesnekbtothsm in the sample packst @xpat mips. Ahisiiean) indigates thatihist -store a

zero 1ength Stri AguiddiinfWond ? SHPComxPRSL VAKRGH brdRh o UxpliRasA0C. AS an

exanpl e, consi der "how export the packets of Figu to the
know edge r eposi their yaluesh disethgoreds ifiagy shibemequired-cantang aiPeontegt. ivdricthie  packet
export rules shown in. Figure . Flrst., consider e 20

TenmDocunent Ref er @ﬁ?@gl‘ﬂ ) fqgfgkbg\%%éfest? f;]'T"hdeo e‘rbréé(;{ Kepew "’Eﬂcf’?‘t%} F H?luﬁié K n%E%nd
Bookmar k coni@nt wilbnoteneecng setd drevafogs ot thiitdatalede watie. el Basidenwkatl | el ds of

t he PenDocRef table; while, the packet's Chapter Nunber and Section Nunber
context is mappeBEW%%Eh%Bf@“Nme"éﬂbcoggeéf’i"ﬂ’i‘uﬂﬂ?ﬁ%’f“"fcf’%‘la{?sa“éif t he

PenDocRef tabl e. g pagltfbtd @id of Aa8bak! iBe SirdbendidAtnullbbie like val ues in
the 125 packet will be level expanded into sets and exported as database

records, and (i i 9an ston¢ yulkgen PENzaxpesqmdl Af thg ifigldsis netmudaldp, thetop packet
content and cont hldnde s he DS | i
b if e feld SEROR: L 2SS OSGE YAhL ABd!sfR
consequence of eg%)h packet Content rand cccontext Olbe ng r éqw r e(E}. )S S'nce all
of the contemi ofext HEthd EriDicnotrentdRS aad emoeEstoictazepalehgh striog, thergbEM 21 i s
si ngl e-val ued, t lge I gvecl ; eSO(g,gé(rgansé on Is trivial. Each packet generates a
single set of val'thss?PAkF &P XPUT1%€d as records to the PenDocRef table
as shown in Figure 24as dodxemplé/w@nsiffedlhoePBM wiohi dxgort tielpdclatsofdigoenat i cal |y
enerated since this field is of . type AutoNunber. 27 01/69527 10 SEP
gOO 4 51 to the knowledge repositofy, whose schemarrlig sﬁown n Fgre %ﬁ, using the
packet export rules shown in Figure 23. First, consider the
20  TemDocumentReferenceEntity packets. The packet’s Entityld, Volumne and
Bookmmark content is mapped to the Entityld, Volume and Bookmark fields of
the PemDocRef table; while, the packet’s Chapter Number and Section Number
context is mapped to the ChapterNumber and SectionNumber fields of the
) PemDocRef table. The packet export rules also state that (i) the values in the
25  packet will be level expanded into sets and exported as database records, and (i1)
_ only sets that contain values for each mapped packet content and context will be
exported. (The second observation is a consequence of each packet content and
context being required.) Since all of the content of the
TemDocumentReferenceEntity packets of Figure 21 is single-valued, the level
30  expansion is trivial. Each packet generates a single set of values that are
exported as records to the PemDocRef table as shown in Figure 24. Note: The

values of the Id field are automatically generated since this field is of type

AutoNumber.




PCT/ US01/ 07652 Now consi der the renai ni ng packets of Figure 21. Since
TenEqui pnent Nunber Entity and TenmDocunent Ref erenceEntity packets are 10 SEP 2004
exported to t\WROKeHSH edge repository in the sanme manner, | ePCTYSEHTIE on
TenfFaul tEntity packets. According to the packet export rules,

TenfFaul tEntity 5 pack Brm%,q t . Penfaul t,

Penfaul t HasDocRef s anlggéﬁgﬁn%%ult s%&&gﬁﬁ(ﬁc&g@ﬁ%ﬁ%ﬁ%m% Entity to

PenFaul t mappi ngTemEgiipmkatNumberEntity anid femBlocemerR éfercaceEatitypatlanddne Ref

mappi ng with one_gxc i.on TenfFaul tEnti.ty' s Equi pnment scription content
is not required;® é’ﬁtg‘g%o tﬁ%’@l’w\kﬂeﬁé r@?ﬁ%‘?’?’ lﬁx’féfm%f“@'ﬁr'ﬂﬁ?s HUEAB know edge
repository as a TehFallEntifygaekeis. eAbrdl} tofthd faekdq agpert ik ereniAtItERRY 21 N an
Equi pment Description value. In other words, _if_the Tenfault packet has

Equi prent Destr i PRSI 2EoRReARE o the drerdelles: BemFaye PemkpditiaddocRebragdui th t he
ot her val ues. HOP&‘(PJuhI—I‘aﬁEcﬁﬁ’tﬂqum|ﬁenﬂ§ﬁllf1§{tit)dﬁ%n{ggﬁlé ﬁgﬁ%{ﬁgeﬁ‘&@ﬁ?ﬁe”t

Description content the other values wll be export qui pnent
Description fi el tthe TemBpeupesntRederamdelto BemBrcRef mmpbing gtith ost excegtionl5 Fi nal |y,
consi der TenFaul £EntI '

Entityld and Reparr @?tgg{éﬁﬂsr%%@gmﬁ%&éﬁ?ssc’:%gg&g%%‘é%? F“p iopﬁgui%pﬁrﬁgﬁ%s

DocRef Key fi el dswilf expbs aRerndfashitdHashiorieflsdge adpositdre sPLTérMRltrecofdeveral ue(s)

of the Entityld ﬂ, d Repair Proceduyre content of the TenFaultEntity packet

of Figure 21° arBeRg ‘f?esi“’é?fa“%nF‘égﬂ‘é‘EF‘F%‘é:l’%?‘?"l’(“Pﬂé(alEﬁth‘t%ﬂlled ent has

one val ue 20 andif&ﬁ&réﬂm&mt@a&%pﬁﬁ@qhﬁn&ﬁﬂb&%pmopnfxgﬁs vaﬁby@ﬁl%e The packet
u

export rules specify that these values should be y expanded in order
to create sets t#RETet dongwibhesthessalpese dfareven ifitheT el phtkenéis oMef s

20T, LI e sel by baphEED R el AU AL SR B 2

25. In sunmary, en ‘exporting w edge
25 repository usEqupméng Ovacripgon éxidorili eithérde nal o zeno Fehghseing3, PEM cr eat es

the follow dat abase ,fecords..,. Thr Pe cRef records, one, fr each
TenDocument Rg er enceq'sl%%@k%(fnsgﬁ?%ﬂﬁgﬁ%ﬂiW@g%%ge%r’i’é"PP?“ém Sch 30
TenmEqui prrent Nunbgescksttsi Bnyityld asdcR epa(dFeodédifeddhtenti€mapptd td the FeultKey and

Penfaul t HasDocRef s, d ree. . Penfaul t HasEqui pNuns packets from t he
TenFaul t Entity %&M%ﬁgd@fwmglﬂ{uDoc efseab]e res;?ectively. The value(s)

of the Entityld and Repair Procedure content of the TemFaultEntity packet of
Figure 21 are 1 and 1, 2 and 3 respectively. (The Entityld content has one valué
20  and the Repair Procedure content has three values.) The packet export rules
specify that these values should be fully expanded in order to create sets that are
exported as records to the PemFaultHasDocRefs table, three sets of values are
created and exported as shown in Figure 25.
In summary, when exporting the packets of Figure 21 to the knowledge
25  repository using the packet export rules shown in Figure 23, PEM creates the
following database records.
e Three PemDocRef records, one from each TemDocumentReference
packet
e Three PemEquipNum records, one from each
30 TemEquipmentNumberEntity packet
¢  One PémFault record, three PemFaultHasDocRefs, and three
PemFaultHasEquipNums packets from the TemFaultEntity packet

28




WO 01/ 69527 PCT/ US01/ 07652 CGWProcessing Modules. In addition to purebé SEP
textual data, the D2K tool also can process graphical files in Conputer 2004

Graphics Met gfilhfeds&GM format. A CGMfile is a collecti onp@fygdigdeb cal
el ements with 8ach &l enent contai ni ng an opcode identifying 1t as well as

some data that defines it. In one 5 enbodi nent, CGM processing in D2K is
acconpl i shed through @GM Peretsirgr Mogdnler: ds gdditiun tp parehatexipalaia PaKser

dul e loads th hic file.and fi | back it
dent | 1 653 now<S! Aptrarruace e o Fanp 8 GARREOMIRRTEML o qocs

not do any procegsimdg 2COMEI8hanllédtionof sgraphivahElememswith Badhelenengr aphi cal
content. At the mddle tier, a_software nodul e usas the bottomlevel to 10
enunerat e cont enfontajping anpreodr pdenfifynedt ag wrll agispme Aala that defines i fits and

box formng Li nenBeamERl oMBiiEediy it DORE: RMmpiRI MU R EARestar ed. the

modul e attenpts to assocrate the text with their boundin _rectan?I es. This
m ddl e tier propiodes. Amtherbass, h &M ipamer edduinieadstize G@Mwaﬁw@k apdligAuner at e
t hese boxes as wel as ,the text t.hat the i T . t,_Ljer
creates D2K packg?lh’a?]?sgfﬂew iéaed’trn Wi anlgl:]crs}’ %%‘ﬁ\%e}%glf 121’5 f I};ﬁst%gféﬁ% %r%c‘%!’agr ams.- A
fault isolation eea@rserddes nét div=mp prcxadsingiof fHeldemn; il valwiengmarhieha fileds
conclusions or actions to be taken. ]| sted ig\vboxes f)n thg rioﬁglt %i de of
the page. This t &RBSH conignt: fddae middiefiey g sgiyprgmadyle isertg hotomulevel i nent .

It then enungpat gguhife DORES, it thibBmE HHGRLADA the MxuiM clemen bRFYRS packet s
containing the text in those boxes. Those packets are then processed by 20

D2K as if they ofdrginglinsdegmens dAndenbdhase eatriesshave hyep stopeds theimeduler; gure” 26
is an exanple e ' t . LF : . i.ve. As
shown |0 Fgur o SanitE Biesfcisf, 48 bt b el A6 ngid Mecalifee biHRB A O A2
navi gati on fr amepowvideaimintgfaoel it dfowsulid upper, levdhtccdnumiaste theredoxesas wolat e t he

main frame with a gorre ndi ng . web e. The we S Nt in
frane, and the c%ﬁ‘%ﬁ’%ﬁ{;ﬁg‘?y ‘é‘g"émﬂ'ogﬁe:%p%ﬁ;[t“ﬁrecﬁfaq%fﬁz%f?ﬁ&?tﬁgto FuetT ons,
provi de a nmeakanidiis ciddcBult 6latise diagams.| Atfanaiedlatintdiagtitiis :agrabhimahage

gl obal functions such as._ errQr _reportjng, optiaon seftir Hg’ configuration
| oadi ng/ savi ng. Ffﬁhma‘émd’ﬂm%,“ 'ﬁ@ng%f Cg%ﬂsitﬁhe Pﬁ‘ﬂh'gg'i‘ﬁ PFEELHY ve

- groups of 30 but tigRSsidefof @ iladol eThik Mokt thek bie@ the faaktier Wi pipataher , Text
Extracti on Modul e and Packet Export Mdule. The buttons in the Executive

group | oad web péerunent Hatheneneurretsethy dexes inths righisostrobimpitdasdss, | oad and
save confi our at | s CRBH RN PRRRE AN TRk 50Es Yled HRADA OO . The

buttons in the remalnin
20 D2K asif they originated from an import filter.

Web Executive. Figure 26 is an example embodiment of a user interface
for the Web Executive. As shown in Figure 26, a header frame displays the
application’s logos. A navigation frame contains groups of buttons, which when
pressed update the main frame with a corresponding web page. The web pages

25  in the main frame, and the controls that are hosted on them, display instructions,
provide a mechanism by which the user can interact with D2K, and manage
global functions such as error reporting, option setting and configuration
loading/saving.

In one embodiment, the navigation frame comprises five groups of

30 buttons: Executive, Import Filter, Packet Dispatcher, Text Extraction Module
and Packet Export Module. The buttons in the Executive group load web pages
that allow the user to browse documentation, load and save configurations,

specify databases and settings, and rum the tool. The buttons in the remaining
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1 0 SEP 2004 WD 01169527 PCTI US01107652 groups | oad web pages that al1'[g#l’ 2004
the user to train the inport filter, packet dispatcher, text extracti

nodul e and pae&et/swsxport nodul e. I n one enbodi nent, the conpommestinrdest ed
on the web pages run on a cl i ent side. The D2K corrponents however, can be
nodified to run Onafgﬁéwﬁrl, ﬁ]a so that the cli.ent swrplzrecelves and
di spl ays an HTM. EE%PR Pages fabgtlowothe, U to trpin the dmpert filles pAgkol fr om any
machi ne capabl e @fspsehitnited erabBbn rRBPVERT pack @kpdrimedfiaces. The fol | owi ng
sections describe the D2K user interfaces. First, the inport filter user
interface i s di scussel orFigmbodimsnt isicompensnts hostedpn @ﬂe‘{tblp}gmmnusal ons on

t he packet dispa S t X nterface
and, finally, thgﬁ&?gl 2 ?%exb%gﬁ &J;“g& s, g"e%%céean%iégﬁﬁiéda

I nt erface Insoneldencbthdu tl'renlhe,nt uﬁ@tysrem\as anddlspliymaHTMEsirém Thua the | mport
filter user mter{lace The .user tﬁéﬁ%e allo the F@er to, create,

nodi fy and del et & ?)‘%Pcﬁ(‘ésfr@d?fg‘la‘ft&‘gf T”eaélyfrfﬁ: f E3PRP AL FUPNING 4 WER ur ed 15
data sources suchrageSGVL docunents. A benefit of the inport user interface

is that it allows the user to visualize the hierarchical structure of a-
data source. The useVsqrr{ﬂféﬁFﬁféeTbeﬂ%IPyﬂ@seqnoasﬁmﬁbe@bﬁwkwehdow and a

model ess w ndow, M& Hiss ﬁt’ef&g e Each of
t hese wi ndows wi | e&dl scuggq‘%ﬁ?} #ﬁ?frﬁg%ﬁ et alellé Eﬁ%‘fﬁgdg(ji gschQf"ﬂl ®screen
capture of one erfdpwiedbntisofssiams smpepiackétidispetcher mgértimerfacEhtheiteqpor t fi | ter

editor displays hierarchical struc ata a tree.as . shown in Figure
27. The el ement s i acﬁ%usglé{mer% (ié glgy gﬁe%‘fkgg?ﬁ’ogéls‘?rdf"&@? while, the
attributes are displ amrasmdﬂmmmesracf% ofXé@iddgnerit N et IRIn the Ghport Cl i cks
on a node (or o;&grw se sel ectg a node) to _alter .its actions. Elenent and
25 attribute nantateRyia theimppnfi B”ff'é&‘!"effbcet e nseginterfags allpws thejugerto ) and a

packet constructieal modis £@kbiew phbie: ARMR&tion Hal&rfgﬁﬁxeﬂa&h?éépétﬂmﬁlréﬁ ter, if
t he packet construction rule is to "ignore the data", then it is not
shown. User s !&an daasqueses surh as SGME documexts. Bybenefit ok thedmpps usesanterfacdiinl og
box, which is s n e

box, which 1S SBONg shdldthgiePicAtsual e tﬁgh@&cg}agﬁmc{uh@ma&au é%lﬁrnégn e
"Text Location" semintafase edrsstesf aseiscditor spdow byd whmtlbiess wlhétyw,avlach

I nt ted in | but I t ket t
ontent.Cor' "con PP Bk SRR R O S bR N e B0

wel |l . I n additi odiscuss in further detail.

20 Figure 27 is a screen capture of one embodiment of an import filter
editor. The import filter editor displays hierarchical structured data as a tree as
shown in Figure 27. The elements of the data source are displayed as folders;
while, the attributes are displayed as documents. For example, the user right
clicks on a node (or otherwise selects a node) to alter its actions. Element and

25  attribute names are displayed next to the icons. An ellipsis (...) and a packet
construction rule follow the names. In order to avoid clutter, if the packet
construction rule is to “ignore the data”, then it is not shown.

Users can search the tree for iext by invoking the search dialog box,
which is shown in Figure 28. To do so, users right click in the editor and select

30 the “Search...” command from the pop-up menu.

| The “Text Location™ controls allows users to specify whether they are
interested in limiting their search to attributes, elements, packet types, content, or

context. User can search all of the aforementioned items as well. In addition,

30



30 1 0 SEP 2004 WD 01/69527 PCT/ USOL/ 07652 user can either search all

nodes of the tree or just the children of the current node via the Y 8P B0
Nodes" contrwgm, Ser entering the desired search paranet etpwsomses2s
presses the "Search” button to performthe search. The search results are
then displayed in the list view User may double click on an elenent in the
list 5 to sel ectusetcangithérsedrehaiinodes qf thetres@r just theichigdren pffbe gyrent pedédow. The
search wi ndow can_he | ¥ ved: - di : | ation
persi st between ‘tﬁlgéhs?, Sgﬁﬁﬁé%t%gggﬁgbﬁggﬁnc 1@5@%“‘?%%’,%&82‘293&%% I nvoke
ot her comands f isemprdseespigSearchitnution sspesthomthe saareh.gTlhese@0h resuldharas cl ear,

edit, next and bookpmark. . Users can clear all ,the actio . the.currently
sel ect ed node antfe? ‘§pla¥¢§dgﬁ'ﬂé‘ﬁtt"éew‘1@56591%@?‘5’3? {ﬁhcé( HE e&%egglrn 'tpeclé%mnd.
This command § esgfssiebthifinakd in@Poa fiGiEr aaltbr, Dé., thbmaif Witdbed Theskagchtwinddwgnor e .
Users can edit the rule of the currently sel ected_node % sel ecting the

"Edit" command. Fndereied andpayrdhire dilpglteizeang locptiendarsist CEEER Bt on
Properties” dial og b%{adm{)rfgrs eﬂ?#ﬁ%@tc&f)u@r%ﬁﬁn@gkc $th&¢bRimafdd fomONe

enbodi ment of an inpor tor’ s packet ‘construction Eropertles :
di al og 15 box. Tibepoptuph@gu,hoshoeann Rlgsr Iesuchuskiest, tdit, doubnébedkmagk-ng on a

node. Users may_edit the rule's. action, and, de 1.0 0 le, its
associ at ed packeMs§y a2 © %?# %‘ﬁf’cqoﬁf)%';tg%%uﬁrcgg%feg‘?ﬁ?%]ngogg?’?&L%ac <t'ee'[ag‘é%%tent and
context is kept gpafchh©ie Olbdritoihrnddhlstominane rawd todttibe dallectlied by
choosing itenms fromthe drg&ﬂdo,ym conbo hoxes. Tg create a nevxéga ket
type, content 20affestdinoges teohgnerst- Ysspeps edipibe rale ohhe chently seloged 80950\ nane

in the appropri ahesd@file DR bbnfill ThOEd® cbifiahd Abkds aRalpatie hods of
navirgating a tree view, the user nmay select the "Next' nenu, which is
o

shown in Fi gure SonstiEtpurRrogdtidssdighag boxs vihirh iprsliwroin Figure 2 origue P iy
editor’s "Next" nenu., The comm Ep t g nstrdEdHA nreberd didise Uuser to
sel ect the next ﬁ%caﬁembt g’t]mﬁgs t% g%gg%iepﬁ%%%ég%\lﬁ)g%?s or trgﬁ next nggde t hat
has t he specifi etoxdi THiedielog boxX ¢anglso boinvbksittyriosblelsliciong erca todg. t he Next |

Create a Packet co d, user an, qui ckl at e.t he next e whose rule
creates a packet. Fi natd§mayey e?&%%ﬁ%’f’éﬂ%%"?@&’@&?ﬁ r{gﬁ?l?seevi ew,

al | owi ng t hem t 0ass38atedipaekbitypeasontnt Iebdd a@hd\emeexs labell fRacientomadesd | f the
currently sel ected node has _not been bookmarked, user s %Slgysel ect the
BF

'Set' conmmand onCeTHt BdRhsenfistend yithdba packt P apg © §IR°881. Figure
31 is one embodi FERL erIB R \drop down combe boxes. To create a new packet type, content

20 label or context labels, users can simply type a new name in the appropriate
combo box.
In addition to the traditional methods of navigating a tree view, the user
may select the “Next’ menu, which is shown in Figure 30. Figure 30 is one
J embodiment of an import filter editor’s “Next” menu. The commands in the
25 “Next” menu, allow the user to select the next node that has the specified action,
or the next node that has the specified difference flag. For instance, by selecting
the Next | Create a Packet command, users can quickly locate the next node
whose rule creates a packet.
Finally, users can bookmark nodes in the treeview, allowing them to
30  quickly navigate between significant nodes. If the currently selected node has
not been bookmarked, users can select the "Set’ command on the Bookmark
submenu, which is shown in Figure 31. Figure 31 is one embodiment of an

import filter editor’s “Bookmarks” menu. If the currently selected node has been
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I mport filter editor's "Bookmarks" nenu. If the currently selected noﬂghgﬁ
been 31 1 0 S E P 2004 WO 01/ 69527 PCTI 1J501/ 07652 pr evi ousILy bookmar L 2004
users can cl &4 WeR¥# nar k by selecting the 'C ear’ conmand. PERVREREYE al |

bookmar ks, users can select the' Cear Al' comand. Bookmarks are retained

bet ween edi ti ng sesshsdSookitatked, UdeiSictn (183t INERErkIEY selR@RERShOTHal’y cl ear
bookmarks that are no longer needed, especially when creating 5 packet
construction rul @omad. Fogemeveralrhoolyaerks.uisers can selact tha Clear Al femmpsbk mar ked

more than 9 nodege ik stdirdd Serbeitbdilin® RsHD il us Eﬂ,agwiﬁhsss wi ndow,
d et

titled "Current Packet Information™, displays the pac rototype of the

currently sel ect@dasiddy clRirduopkn8Rs thet neo &nigehiasdetd; captcially wbnlalreting
"Current Packet Infaormation” w ndow t i_mport f.ilter .user .10 jinterface.
Thi's i ndow a1 | RSk REraionfled o sl B Bkt I ieaSfy 48 R el

whi ch the inportmébichhmro mided, ogEike fidsed Wil BoMInybeng. t he currently sel ected
packet construction rule and its applicable neighbaori nag rules. This

nodel ess wi ndow maybeemselesgvadevdslet Cymert Paskehidormaliant, displgeske op. The
import filter edijon ahsQpdBraNd SeRnAPsciliathaRalrifR D8 off eXbGiAbigkng 15
the structure o?ﬁapaéllget@?p By hoverln%sthe nouse (]:étﬁor 8ver any nc§ e in the
treeview, a pop-amoddless “Gimahd Rackiet Infarmapar’avindew apibe anporiThkerasert ent s of
this hint wnhdow di spl the structure of the packet whi t he inport -

1 er i 6 oHfeiatf Thie b pBog Getic oo hASRR R ShactE e b ik The. node

that is sel ect edwhiyh tHeh@psrofiRer williggdrate BY afagikg theldufpalyeReelpskel Nt er f ace.
The user may train the her .via the packet dispatcher user

packet, . dispatc
interface. The i‘i?f‘%tF‘f‘:HE‘é"‘i?%a’tS‘PW’HB afﬂﬁtn&gh?wsda}?a moﬂg’assr»@g Phbl e

splitter bar betwkgmmg%gﬁmedtm&@@gﬁ theldSsktg}. scussed in nore
detailed. Figure 33 is one enbodi ment  a processor and packet sel ection

panel of a 25 packetThgiimpert &Kerrediteralso mevd¢sanadditigeal presrodos sisualizingpacket
sel ection panel IRk & . ' ' ' L.n Figure
33 “Thi o pandy | chesnicBt STRRkAL BEhdekbEhe thdite il ble RO dey T OVer i ng
t he nouse over atrqesiew, e pbrup hipt wodewovill terprardgappean Beaonlehts phithipacket s

(an, ther s cor 1 <aRROSUA0ABERY sy BRE5T Y Mo SHTERR bbbyl ToPP 0
packet types as sedtd, impart, be applliag tle rolepisexiutel akig the ndd¢ thdi vveelectad by he nouse
over a particul ar %ﬁgeegur;o}/.pe, t he user can see all the
20 Packet Dispatcher User Interface. The user may train the packet

dispatcher via the packet dispatcher user interface. The interface is divided into
two panels with a resizable splitter bar between them. Each of the panels is
discussed in more detailed.

Figure 33 is one embodiment a processor and packet selection panel of a
packet dispatcher user interface. The processor and packet selection panel is
implemented as a tree view, which is shown in Figure 33. This pane] contains
all the registered processing modules. By hovering the mouse over a particular
processor, the user can see all thq packets (and their corresponding packet
processing arguments) that are mapped to the it. Correspondingly, the tree view
contains all the registered packet types as well as their legal context labels. By
hovering the mouse over a particular packet type, the user can see all the

processors to which the packet is mapped. To create a new match specification

{matchspec), users may drag and drop a packet type onto a processor. This
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processors to which the packet is mapped. To create a new match
specification (matchspec), users may drag and drop a packet type ontlodtd’ 2004
processor. TRy opds¥O 01169527 10 SEP 2004 PCT/ USQO / 07652 praidseiokd |

i nsert a new nmatchspec in the match specification panel, which is

di scussed next. Figure 34 is one enbodi nent of a match specification panel
of a packet di spetioohall inserea néwnmetchspse in thip matehispesificgben paneh et panel i s

i npl emrented as a lisgedn%xvi ew, which is shown in Figure 34. The list view

shows all the rrafhcsﬁusspem‘fi cations (matchspecs), i.e., the packet dispatch
rul es that map packetBigte 34 pask emnbpdioeassiamgatchogedifeatiotpened ofapacketr t t he
mat chspecs accordj ng .to packe type, processor, argunmeni or. context by
clicking on the gﬁ? heppysHIn 20| at s&a?lﬁ‘ga?m&?f’l?%sﬁﬁ’pieﬁém?éﬁ%ail)f()tl um a
second tinme sort $ih@neRidiiBwh ik Hibste 30. TRPRSG vieds Hbweslt thefnatdhe user can
change the format of the list view by right clicking and selecting 'View .

To create a nmt cbprsyicatians gnaichspsesh i-agths Ppeketdisnaish rulgs thatman Packpla tor a
packet context f t . ' n enpty
Fow in the mt cROR S RaRaRRs, T CRFER ns RERbLARRARRE GPARET, CTP!
mat chspec, whi chtybe, pomrtsat,nagputiest drcoppadyiclicking éif the orrréshendmgeniuthand, a

user drags an itemfromthe  processor and ket ect.ion.panel onto a _
mat chspec in the%mr@hQLﬁGBﬁ}ﬂcéﬂP?ﬁ “mBQﬁ%‘PBgﬁW'és?fistetgﬁg?}‘ér@n\}m’?ﬁﬁe be nodified
by i ncor por atjyng ophRitdldinRAGH THe@Ber AR Ehanp& Bk ferfat ofl theolistivigh brigidoubl e cl i ck

an elenent to bring up the napping properties dialog box. 20 Users may
edit matchspecs BYckingasRiselertnge’1eWht ch Specification Properties" dialog

box , which is shown &Qc@lggﬁﬁtcgg}’gc%egmldﬁﬁ ﬂgg&gggg’ dperet typdldr@r nativel y,

users may right click on matchs s to invoke the pop-nenu and selection
the "Properties. packetmmtenniiom Yiepradesso! Aipabkespaledtipn panel epto apempBitPVes"

di al og box, users t t mat ch S Hﬂg:ﬂ [2ly/0 VA
packet type. Addi"f{tr'gﬁlg f?ech]scétrl%"pﬁgéﬁﬁgiés%cﬁégﬁﬁlzﬂg%??%‘gan %%e]c’et ec uttons
to insert packeicomans @ droppddienpdi,ron thevitherthand, vasairageoittmdemm the. | f a

user Chapges {1 BRkeby e L bl ShaRS S Sl eSS,
valid for the newadGkéatthspes wili btahddifiedSAnSopaRting@hedropged it Bgec by
right clicking | tuszirrc]:a:} Els?o rrlrg'ltt grhdoub]e click an element to bring up the mapping properties
dialog box.
20 Users may edit matchspecs by invoking the “Match Specification
Properties” dialog box , which is shown in Figure 35, by double clicking them.
Alternatively, users may right click on matchspecs to invoke the pop-menu and
selection the “Properties...” command. Via the “Match Specification
Properties” dialog box, users may set the matchspec’s processor, argument, and
25  packet type. Additionally, users may use the 'Add..."' and 'Delete’ buttons to insert
packet context value pairs into the match specification. If a user changes the
packet type of a matchspec, which has context value pairs, the editor will remove
any invalid pairs, i.e., pairs that are not valid for the new packet type.
Finally, users may delete a matchspec by right clicking it in the match
30  specification panel, and selecting the “Delete” command from the pop-up menu.
Alternatively, users may simply select the matchspec and press the delete key.

Text Extraction User Interface. Users may train the Text Extraction

Module (TEM) via the text extraction user interface, The user interface allows
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30 specification panel, and selecting the "Del ete" command fromt he| (PSPP 4004
menu. Alternatively, users may sinply select the matchspec and press the
del ete key. W68t racti on User Interface. Users nay trai RCHUSS1ATSSE
Extraction Module (TEM via the text extraction user interface. The user
interface allows,33 1 0 S EP 2004 01/ 69527 PCT/USO /07652 the user to
create, nodify alg uﬁeéI‘%‘f’gatﬁé&?é}g’ﬂ“ﬂggﬂf%ﬁ“remraé:g?n Bilgs, €20 6ljealgnso s
entities, tokensentitiedWidhs, il SSpreffons Prodlid6oisQng fandtsf OneBlRest Hge benefi t
of the text extraction user interface is that it allows users to

i medi at el y " seelextexiractiopyiseninigifagayy that it allgwiaisers te tpraedigplyli s8¢ the del ete in

real -tinme. The u 'd’f & | St cﬂfd qﬁ?éa?-ﬂ a L el, an
annot ati on panel r??jtl a%g* Pg&pgﬁg; ) éggtﬁﬁ, of BIt@ﬁ'ese co[r?p?brﬁ;he%t%}%%rﬁ@%e

di scuss in fufthemsdisodadialogter,treles paxt, aaetnotation pamel pmit egrichganeldiBattog bar ,
which is shown in.Figure 36, resides at the t .of the user interface
control and conp%ﬁtﬁ? P%IHPWPd‘Hgi’F%EPUSSé’Fﬁ@F&%ga%ser to perform the
followi ng functions: 12 teftaxirfibs ubdtiRudite dhtog tAaGaHch i9khdwatik Fgupont ent , -
switch fromfile nbde to packet node, reload the rules fromthe text '

extraction nmodul €.reidss aidhe o the useipteefagaronize) and sentaipglen hutong#e duri ng
the current sessj ] file node, and 15 invoke
t he hel p. The fi‘j?lg’?v?83%%%%%%@%%252&5%&%’5?0ns, all ow the user to go
to the firstj o psewnnagas thnaigh thenthabeSof parhgeontent, packet content. The packet
content is read from.a_packet database. (The packet database is popul ated
by running the tbol“”%ﬂ?ﬁ“ Hemedg ppa %i n Dat abase" processing option
sel ected.) The "paggsad R fildQrdhh &t @dtrdchiol R8NP AAEABRepPaNe and
annot ated by displaying identified tokens and productions of the entity
that is currently s¥iedbq@ynges thatarerdone durpngthe cuftemt fesfieh  but t on, Rel oad
Packets, sw tcheg ts@qcaggrgt 951&9%0990 ILrOH}fai{le node to packet node, i.e.,
the text in the anno a}flonppane‘ PsC Peaa™r 6/ he packets database.- The

si xt h buttonjys Res oadioRe thedklpads the text extraction rules fromthe text
extraction 25 rules repository. The user will be warned that current

changes will be di scaltfdist fourmegns, therarow utens, alley, homser tpgmiorthe iifhnges to

the text extract)@Rofidlhed aﬁ@%‘%ﬁf”eﬁ hdk@Meoh@nt Nnetpadler Sothdnfitrban rul es

enFile, swtches the annotation pane from
packet node to ffrp@ apaelet database. (The packet dataaseligpopulated by running the tool

with the “Save Packet in Database” processing option selected.) The “pages” are

repository. The eighth button, |

20  displayed in the annotation pane and annotated by displaying identified tokens
and productions of the entity that is currently selected in the rules pane. The fifth
button, Reload Packets, switches the annotation pane from file mode to packet
mode, i.e., the text in the annotation pane is read from the packets database. The
sixth button, ReloadDB, reloads the text extraction rules from the text extraction
rules repository. The user will be warned that current changes will be discarded.
The seventh button, SaveDB, commits changes to the text extraction rules and
writes them to the text extraction rules repository. The eighth button, OpenFile,
switches the annotation pane from packet mode to file mode, i.e., the text in the
annotation pane is read from a user-selected file. The ninth button, About,
displays relevant information about the text extraction user interface. Finally,
the tenth button, Help, launches the text extraction user interface help

application.
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annotation pane is read froma user-selected file. The ninth button, About,
30 displays relevant information about the text extraction user inter{agepP 2004
Finally, th utton, Help, launches the text extracty Sksa
interface heﬁ‘ﬁégg%E?Tit)cation. 34 WD 01/69527 1 0 SEP 2004 3%2%1107652

The rul es panel displays the text extraction rules in a hierarchical tree

vi ew as shown in Fi guTie rdks paind displags thotbesextmytionirtileen dleerewhicaddiee ons,

entities, tokens, requl ar,. ressions, productions, or. .farmats.. The icon,
whi ch represent sVI€¥1{8 ?W?Wgé rﬁgze'g?e e nggﬁlrﬁ??’ke’@gquetc Pe‘:ﬁgﬁ %'?“n(g?icl osed in
a box, The [ ett efokensC RAhRS BPIELS:oh8) ptd¥actldnk, Tr fdrffatse Thefcoh MehittDdpreienfze, e. .,
C for collections, Efor entities, etc. |In additjon, nodes that specify

whi ch col | ect i ongogefobessnogps, isa blpdkgepital deyter enslosed 18 20% o Th 68nt i n the
tree. A black,ci sgpt & st Ne8&uBRdeSer The text of
t he .nodes depsendé&t%%oﬁﬂgl{é;&?%%&%gﬂ?eeﬁ&%’ cgl’ ' ection llo’no:::'lres Is the
col | ection's namentftiek,|emadd aBgition,moddsiiha speaify ehichicoliertiomstpnersescwhidthe  t ext

for entity nodes is the entity's nane follo its abbreviation in
parent hesis. Li kB%iEteC;‘m‘teﬁ'emFéigf’ pfeé?“tf%t&%he%\é%g?tgggmﬁ%?ct% en " Ranme .
followed by itsablefyingid ®aeé.n parenthesis. However, if the token refers
to a previously identified enti%%, the text "Entity:" followed by the
referenced entity's naheterrrf thenedshiependstupemity @P%naed%é?wl'ﬁtlaﬁkets and
appended to tfe {,0kCh &llf;'g&ne\ﬁﬂ&Fshﬁﬁé foflbwed BOGW breSHRbERHTaRALEQIEThd S the
regul ar expression itself; Ile, the text ‘of production nodes is the
production's gr amxtfor efiftg nbdestis the efitty ivmame fdlosved by ithebbreviatiensf the fornmat's
| abel . Finally, the text .of ".collecti.O I Q s 1, nodes is
t he packet type gﬁrﬁnélﬁsés‘ c%%?“e”ﬁ‘f’ e ’glf?rqglgeﬁa{l%g se’gﬁlgga{aéhgéﬁ ggﬂf"%a e user
can perform seveiabbtepasiini io psrehthedid owdvers ifplewekersrafels tas previosalyi ng rul es,

del eting rules, ¢ppylLng rules, or. _novi, rul.es. User c py or _pove
rul es by draggi ngé)?ﬁﬁ?fgﬂw&a A FRED %&W@%gﬁhearﬁimg%nqqﬁﬁg e 2Phe user
drags a node 1k oRbigBRakdd ik e5d16s28 bR BACKHORA abjentiéy @ (R bkerten! Thotekestt i on,

the node and its lineage are copied. If the user dra\t\gé a_node from one
col l ection and dFegyiar oxpressionodefds thesegulas exrsessiopptsell Mhaethe Xttt £ er ent

| ocation, the us??odh&i&rrﬁmﬁggﬁb&cﬁon@ it 0T 10t of Ambthoalist iRr  he/ she

wi shes to copy of nove the no and its “children. If the user right clicks

in the rul es panehmahf the farmat’sisbsle Hinpllpdhe eyteaf “gollection processes packet

content” nodes is the packet type and the content label, separated by a period.

20 The user can perform several operations in the riles panel such as
creating rules, deleting rules, copying rules, or moving rules. User can copy or
move rules by dragging their node and dropping it on another node. If the user
drags a node from one collection and drops it in a different collection, the node
and its lineage are copied. If the user drags 2 node from one collection and drops

25 it in the same collection, albeit, a different location, the user is prompted, via a
pop-up dialog, as to whether he/she wishes to copy or move the node and its
children. If the user right clicks in the rules panel while the mouse is not over a
node, then a pop-up menu appears that allows the user to create a collection.
However, if the user right clicks while the mouse is over a node, then a pop-up

30  menu appears that allows the user to either delete the “selected” node or create a
child node. For instance, if the user right clicks when the mouse is over an
entity, then a pop-up menu appears that allows the user to either delete the entity,

create a token or create a production. If the user right clicks when the mouse is
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node, then a pop-up nenu appears that allows the user to create a 0 SEP 2004
collection. However, if the user right clicks while the nouse is ove; a
node, then aWe@geas2.30 nenu appears that allows the user tPERWLPIEE| et e
the "sel ected” node or create a child node. For instance, if the user

right clicks when the nmause is.over Lty - pears
that allows the U&7 %{R rietxﬂlgﬁm%lerfoedf’gﬁetnﬁag} ogn%ir?éﬁﬁgg'%gg@ gt agﬁgfvgggﬁls%? create
a production. |f té bty delete tifid ighilarekpressioowhen t he nmouse is 35 WO 01/ 69527 1 0
SEP 2004 PCT/U501/07652 over, a regul ar ressi on node, .then a p-up nenu
appears that allows thaefEefatiop pans 5?“&86%‘?%“%@59?@‘@'5?‘%’%&%@? . The

annot ation panel zhftResSGhld teﬁ!b?idenﬁwi@sm%wﬁ ahdl pfodGition oPthe colterh
annot ates sanple text by identifying the tokens and production of the

current 5 entisty entity. iflibe qumen@nielagted demdn thg rileeevis arhentity; thes cyreny | s an
entity, then currenat . | |.S t ' 3 . t

selected itemin eﬁr"}g lsrtﬁPéesl&%(/?de%n}‘ g?tr}]]?)t% Lﬁ%&]@gﬁ%w# Lngh?ﬁﬂ%%éﬁgedrﬁ entity
is the entity whasent@tpakaithe cirsent entinhis tieehsgtvawbse atcestor i irethe seipital t ext - may

either be read froma text file or . | oaded .fromthe_dat in_th ket
repository. |f tREMsIRGIAPIERK Ry ?rﬁ’§r??§r’f§5’"f?ﬁé§§]et°ﬁ&‘?d?‘ﬂ%m{‘ghep tation

pane displ ays the, appatiat Rfodi@xt If e Sinffl@feRonRAE 9any Hney, thef@e navi gate
t hrough the pages via buttons on the dialog barD al og Bar. For each |ine of

sanpl e text, he apesitaiies paneidipnlagiea anppiated fext aliderentaages. VRS Mgy ar e

annot at ed. Token | | eieshilfpR Nt al  brackets
over and under tzléﬁg%i?ﬁ@%%%%é%eﬁismt?gﬁgﬂs a?agogf urtﬁelg annot ated by 15
di spl ayi ng t heir abbr Eui @tk intefisesplotext, e tokens aad produdtions of the curreat

abbrevi ation cannot fit over e token,,an asteri 1,S.. di spl d instead.
By hovering t he. YaE WpeHel, Tark FriRoo Rl RN CrR S AR W o
t hat di spl ays therackhiboetiand tifder the fexarespediively. TohaRiagfurthérafbsthtedbg ar e
further annotated, by . displaying the selected entit neat.h the
bracket. By Héveﬁ?sﬁémﬁéhﬂiﬁ?‘?éﬁ_vi‘@dé‘@@ﬁ Hep QE‘E‘FBV‘:%%?TS’? Hf?é’@ﬁ?"\ﬂ‘?‘f i nvoke a
hint that displaygndoffit $Wep HéGbleR unSastefisk iFBsplad8hsicaaN By\Hahei@fp thé)ser s can
create, nodify and delete rules via the grid panel. The grid panel

contains nul ti pl enqussmeves A 2geiskrisers a8l sekqe hint wingew &a8displpkehe i rst row of
he grid di spl aySpbRa6a0UR A iRl pkiibn PoGcidat Tulfer GHidged by sel ected in
: . ! y
t b ﬁaﬁ&{]&g'ﬂ inifdk £ ?n,?)ﬁ cti er t
the 25 rules view. e mddle rows o e grid display the contents of
nodes, whi ch ar e displaying the selected entity name beneath the bracket. By hovering the mouse
20 over the entity name, users will invoke a hint that displays the production’s
format labels and values.
Users can create, modify and delete rules via the grid panel. The grid
panel contains multiple rows and columns as shown in Figure 39. The first row
of the grid displays the contents of the node, which is currently selected in the
25  rules view. The middle rows of the grid display the contents of nodes, which are

siblings of the currently selected node. The last row of the grid, which is marked

with an asterisk
is empty and allows the user create new rules. The number of columns, as well
as the column headers, depends upon the type of currently selected node.

30 To create a new rule, users must enter the appropriate information into
each column of the last row and navigate the cursor to a different row. Users can
edit the contents of any column on the grid. The row, which is currently being

edited, is marked with a symbol. To commit changes to a row, users must
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siblings of the currently selected node. The |ast row of the grid, which is
marked wth an asterisk is enpty and allows the user create new r ull dsSEPT208%

nunber of COW}J&% AS well as the colum headers, depends pepRRofid¥es:t ype of
currently seletC ea node. 30 To cre a new rule, users nmust enter the

appropriate information into each & | um of the last row and_navi gate the
cursor to a diffeavimte thovursodses diffemnt rowdiia the mousserttegarrovokeyanyo dsleterm on

the grid. The row, ,which is qurrentl Mt edi ' E ith a
Synbol o commi E RihageEut St P by etk okl o ioBRIAEeN L 2 25 004
PCT/ US01/ 07652 ngylivgR b frbe teldefefd kelyO Uponlidek esrdimiationvtheiraw{drel thouse or t he

arrow keys. To delete a rule, users st select the row by clicking on the
| eft nost (non-eéﬁﬁ%ﬂﬂ“é)“gr@&weéﬁ]&teg?ess the del ete key. Upon user

confirmation, sthe rowsfand g usemkspRe didhmaytrih i Pk Exgle et ed. 5
Packet ExportSUser I\rll\ft)er?g%:"g Usserg rr'gl?} train the Packet Expgrt Modul e

(PEM via the pabodble¢Ripd) via thegackieh expoftaser intirfacey Joe useninsrfage allews ows- t he

user to create, dify and delete e : LdA0S .
bet ween packet g@r‘l‘f?ﬁ??n@ Rt y?%ggﬁg%‘gkgsep%g%?é“ |§'F’ds.a%% Eenefit of -
t he packet exporFackbﬁﬂﬁlehﬂ’ﬁoﬁﬂéit&ﬁ&athlﬁséhhlc fieldsalOne enefis of the packei sxpalti ze t he

packet export rules_ in_a lo neapingful fashion. Th ser interface consists
of two panels, auseEingfaceis thashallowsprrsie Hsulie the pﬁgiffgf”,‘pogsmte\%maas a status

bar. Each of \ghe panels mithdn. B8e dict Hisface bohsistidfhes palRisah beledtibn pakitil t i on, a
control that allows uSers to inport the know edgg?f r eposij tqlrﬁ) schema into

the packet expor andaephickaangieasavellias p SIS 8% c FaSbef thepangls w1 FePSig packet
cont ent/ cont ext gnoﬁl%g%r%tgaﬁ‘eh{ a%?!t'lﬁ“’];d %g?glghﬁs“%@s a : th @Eﬁ;ﬁ theRBoWRlgbase

schema into the pac expor ul e ase via the know edge repository
schenma i nmport cordpository Schema imprthe pasbettaxport ouestdatahasetwil be Biseussss and t wo

panes. To inport the know edge re itarv,.sch | & rt rules
dat abase, users shoul e84 IWﬁ%ﬁ%S?q%”lf??%%@?h@%%%ﬁ%ﬁ S’t%%’ie)so
know edge repesi ifpotr ME QatihiaSpichsrralintathe packbedbpon anes dawhbadesnd the fi el ds of

the 20 currently selected table are. displayed.n.the righ nes, as shown
in Figure 40. UkBywedgarenosiniy sehema mpp ‘Ef§¥r8t‘j gﬁﬂmf’%f“@%ﬁ;i/c sf’g?néscttwé)d t he

appropriate tabl g,¥R ahdievo pERAS ToQhnpérk [HRWnk®)eage rEPasitdnt sahaseintaicke and
fields may be proceeded by a status icon. New tabl es %‘rﬂd fiel ?‘fﬂ i.e.,
t hose that were ﬁmortmul;géﬁgbapq; usgieshould press the import button. ¢ tables ol the

¥nowledge repository are displayed in the left pane, while the fields of the

20 cumently selected table are displayed in the right panes as shown in Figure 40.
Users may browse the fields of any table by selected the appropriate table via the
mouse or arrow keys. The database tables and fields may be proceeded by a
status icon. New tables and fields, i.e., those that were not present in the
knowled gé repository during the previous import, are flagged by a green plus

25 icon. Obsolete tables and fields, i.e., those that were deleted from the knowledge
repository since the previous import, are ﬂagged—by ared letter ‘x” icon.
Modified fields, i.e., those whose type and/or attributes have changed since the
previous import, are flagged by a ycllov;r checkmark icon. To delete obsolete the
schema of obsolete tables and fields, users should press the purge button.

30 The selection panel displays two lists in a tree view as shown in Figure
41. The first list displays the packets that are known to system, i.e., the packets
that are registered in the packet dictionary. The second list displays the
knowledge repository tables. To display a packet or a table in the graphics panél,
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know edge repository during the previous inport, are flagged by a grele[gSEP 2004
plus 25 icon. (bsolete tables and fields, i.e., those that were del ete
fromthe knoW@8YES?repository since the previous inport, aPEVFHAGHEY by a
red letter "x" icon. Mdified fields, i.e., those whose type and/or

attributes have G&E%%Q&ﬁdﬁbmgcﬁﬁ%e w&&baﬁﬁlg,mp fnlthe ﬁ’éeevxéJJ amge%sgy a yellow

checknark icon. To del ete obsolete the schema of obsol ete tables and
fields, users sheéaubte-gicksspacket, whxcgéai)mqsohﬂtH&leh@nsehemmtahh%pmml

di splays two |is 1N The first |ist

di spl ays the pacﬁ%ﬁsﬁpP%at%mgsr’3%E§0\}\t§§]€% spf l?gemles ge also fhﬁé eg ?g’tes that are
regi stered in thgajpdedganeldi ctionary. The second I | st di spl ays the -

know edge repository tables, To disp acket .or a table _ in the.graphics
panel, 37 10 BE P 20'@1&‘ %Bitf’fpe%zﬂ? Si‘!’&%’)l‘) B 46552 (AWRS 08 Miahpacket

doubl e-cl i ck thee@eﬁmamm@&edt&ﬁmddmem?dae&e va&% alelrefrB&ntdd &5

doubl e-clicks a packet, which has rules that nmap to one or nore tables,

then the nappedwtliébW%sTheaJaekRj txmtﬂhdlﬁni@edmpﬁ!en’gmlqw etitle bare The wtmtspl ayed
in the graphi Csan%%gﬁllcm 1§0J5h§e tQ‘(P nsﬁ% ﬂféaw dcw a&o Sth %d ?rjmt?ﬁclt g%%@ I,’:lred s a

canvas, on whi ch packe exp or es nay be Créa el et ed.
Packets are reprmmﬂetbyaﬁffercmwtdﬁy\fk;aa' h:elapas}kie:t khy\pbdgﬂepbs&ﬁﬂyam& in the

wi ndow s title bar. The cpnten a cqnt ext bels are listed inside the
wi ndow. Cont &ht HREFPESHL! Wla%%‘fss rﬂ]ﬂé&qu“e@?&al% Ritke windpy 'sittlsns. 1n a
simlar fashion, bdaRDAHIGEOELIE SRR afeQisYedtiAdEte Wonddwe epresented as w ndows.
The table nane is dis Iayed in the window s title board and the table

fields are listed i nshapfdpmacke artahle torthegamyas, donblreliciopn thapprespending:
canvas, doubl e- C:kéxﬂﬂn%skfé&lcﬁ?ahéml Cﬁhﬁdoﬁﬁl @ﬁc]és’ﬂ EH&% %%gﬂespanel. 1

the user double-clicks a pac S ru 0 one or
nore tabl es, theihattlmp Ireppe dr naty takles, siennie mmmdtta”bksZalﬁngmqﬂplhng rules, are

al so display renpve a 0 e fromthe
canvas, cIic ?‘%?H%slgfe?%mﬁ?o@?ﬁq%ed’? S lfﬁﬁﬁe?ra‘f‘bﬁnq‘fﬁﬁaa%h%’ of the
packet or tabl e mblltﬁomthé anxay) alidkadn ismﬂnwadnémanhdh@eﬁﬁgwa&d d@lder r ul es

that are mapped t r ved as well. Table w ndows can only be :

renoved as | ong®d eﬁaﬁg‘?@rﬁ‘gg‘)‘ﬁﬂg‘?‘ﬁl g§“’ﬁﬂﬁb§de‘f18"e\lglf%’ﬁ‘ the gpnvas. aljklefap fir st
remove the 20 pagkteke whppdovsit bRatmavdd WRRAC bR wik®wsah snwbamed Renovi ng
wi ndows and rul es fromthe canvas does not delete them e correspondi ng

packet export raf/leng asiherg arg ap Syles Hapngd thtieRae henss,mpe Mmap firs serpyedbmise.

20  packet windows that are mapped to the table windows. Removing windows and
rules from the canvas does not delete them. The corresponding packet export
rules still exist in the packet export rules database.

To create a new packet export (mapping) rule between a packet and a
database table, user must first select a content or context label in the packet |

25  window by clicking on it and then select a field in a database table window by
clicking on it. Once the aforementioned procedure is performed, the packet
export user interface draws a line between the two selected items to represent the
mapping rule. To create another export rule with the recently selected context or
content label, double click the label in the packet window and then select a new

30  database table field.

When a user clicks the left or right mouse button on a mapping rule, i.e.,
a line, the hine is displayed in bold to indicate that the rule has been selected.

This enables the users to either change the rule’s attribute or to delete it. When
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To create a new packet export (mapping) rule between a packet and a P 2004
dat abase table, user nust first select a content or context | abel in t %E
packet 25 wi clicking on it and then select a fieldy base
tabl e wi ndo Q’%?W’Q% Tcki ng on it. Once the aforenmentioned prplg(r:}e u{rj(g’&?s
performed, the packet export user interface draws a |ine between the two
selected itens tﬁhlerse&rtﬁmtHch&xpmtmpimn@uddimtoTtbe\{cl’ ﬂdleapadtdner export

rule with the recent sel ected confext. or content v{f%@Fcl i ck the

| abel in the pact@eri{FoBhAsnGrqaniEsd Dorde{o XPRT G recy 53 ?é%%%’g e field.

When a user cli Ck3odiddy. |I?fh5w9~5errﬁ191€ﬁrré§ﬁuﬁﬁ1 dédeOihdQnBasEALK, Midhthe, . e.,
aline, the line is di'spl'ayed in bold to indicate that the rul e has been

sel ected. Thi s eltmtmi@g, almgadyhss psuled cojadine s aéqugbawrh@tweﬂnéhen dbevPout e or
to delete it., a§s§onllgve§ll;{%$?t§0(ﬂat%Pﬂ%yxgg' %gﬂf o H:S%Jrléogiﬁéﬁ fudk es are

created, thelr ans on evel " he packet
cont ent/ cont ext wsosﬂekpa’neﬂumﬁcbdlane el ateairaxypioone solon pbemas atles; 0 t he

know edge repository. ver,“ g corres i n ck an d dat abase
tabl e, which theWL?sﬁleéEanﬁ‘ﬁbérle [ 46 % W ‘Q‘i“’g DR Fheflhe o4 r eady

drawn between t hghodshgdexphsion ﬂ&aamsfmwtwahapupma dn@ atdlaahasejme he
eX| sti ng rule. In one enbodi nent, rules whose expanS| on mt?}éﬂ &7&
"level ", are draswpansioromethedpball rujgsbeeveen this pagket and dafgbasedatls 58888 et hod

are "full” %e ﬁirn if géei ﬁgﬁt%ﬂEks%Wﬁere vher cﬁﬁ‘.@s WAflthe Sltepimort he

expansi on rret od o é ru maps a packet and a database, the
expansi on net hodpanketaiuhdcmd dataltmse wb@rwmdnvgs 34 cides, agepiupimeAbARRSas st e | s

changed. 10 Final lll%-)é Cth%vtlsew% r%aae Jhe ) ht %lllesct{) ﬁbﬁ%).{m Efrort el vas with

t he exception of? BaLe &“W hdows and T u es,

pop-up MEeNu appears tMasz:a&JcésOMthbIﬁﬂlou&:egsettmns,ahem]ﬁdampswglbeul es to t he
packet export rul es dat.abase. ections, the

R t - h f
D2K dat abases wi fiscusged ‘Elfl?(,fﬁg%‘e’g g e ﬁl@ﬂ?’% 1‘5 (?%PP%&’FY Pa%%bﬁ‘f‘“?‘%aﬁ er

rul es reposi t9r Y repBaeke brddb&idgGhdiuye ré&ntb@%k&t@isﬁatc@f%?ﬁ&kﬂg modul e
repository, pack? di spatch rul es, packet repository, text extraction rules

repository, packEposienslext pxiTasyon BYRSIPROSHSTY. Papket HRGH HigHTPeRYSh t ory and
know edge base. I%@% %?%% r\{NFJh 18k 884eY EadEtabh R bk Briome
ocnot directiy edi

enbodi nent, users t the data stored in D2K 20
dat abases. | nstedeenbelers interact with the D2K user interfaces, which, in

turn,  wll nodify t hl% ond @;n%%lﬁleg{ ugﬁdodl?ott ﬂﬁ@c?l?%dit the data stored in D2K

20  databases. Instead, users interact with the D2K user interfaces, which, in turn,
will modify the contents of the databases.

Import Filter Rules Repository. The _Action table stores the packet
construction rule actions, i.e., ignore the data, ignore the data and create a new
packet, create a new packet and insert the data into the packet as content, insert

25  the data into the current packet as content, append the data into the current
packet as content, and insert the data into the curmrent packet as context.

The _FieldType table stores the full and abbreviated names of the data
fields. In the case of the SGML import filter, the data fields are either elements
or attributes.

30 The IdMap, Lineage and _Workspace tables are created during the
import of the data structure and the registration of the packets by the import filter
rules. The _Lineage table caches a map of each nodes descendents in order

facilitate the inheritance of context.

39



Import Filter Rules Repository. The _Action table stores the packet 1 SEP 2004
construction rule actions, i.e., ignore the data, ignore the data and

Create a newwQavsl7, create a new packet and insert the darCI/¥IN/OIEhe

packet as content, insert 25 the data into the current packet as content,

append the data into the qﬂgf,g&gﬁﬁ@}?ég{ex%?b(ﬁg%ggﬁwm 1 {aBRE blorddBe plat @

into the current packet as context: ke e table stores the full

and abbrevi at ed nanesypes, dohtentdalteds anflicetteds labels dof e paelsts, whichlage GGNEd bympor t
filter, the data fiel dé(are ei tt.her 1eI enents or attributes. 30 The _IdMap,
_Lineage and - Wor ks pX8&t SPEEUP 8% eat ed during the inport of the data

structure and the regi str ght Doci@hentdificReclible $s DinmipbRN HATRT in Whikh e strtw| es.
The _Lineage table caches a map, of each nodes descendents in order

facilitate the inHeriof adae senrceis soesgdiand peassedlsEp 2004 WO 01/ 69527
PCTf USQI /07652 The Packet AP Pack B%ﬁ%‘:le@&%s%a@ﬂéﬂc%cﬁ%%. gt or ed

the pi types, content |abels and context [abels of the packets, which are
created by | | packeiataco mbleiscreatehby bk pecesthleat Dopartsdhe Suciucy efithe inpllice i s a -

tenporary buffer in which the strul 1. of a data sou Is stored and
processed. The Packef@ﬂﬁ%??‘{}éﬂog‘r?%fi%fhgI?P%I?glgertlf’?glﬁ{acfchg%et construction

rules. T data in table i PecKepictidnbry Repssitor0dn sfe édibddihentahé padkbadictic

structure of the input _source and is nodified by the gﬁort filter_user

interface. Packet19Di detebrsgconstdisRisi @hles, ongoforfcibisdem workspacs, g

dictic- io database GERSiBles aRPadelType it &IentIBE], Contst L1, FacRetARRETA! Y
wor kspace. The main tables are PacketType, ContentLabel, ContextLabel,

Packet Al | owsCon and 2Pd&rekeriliosnSasetteThe darnin hesedatiles sperefyprotatypessofdegdci fy
prototypes of |eg.4 afes?}%\kerﬁ%\'ﬁfﬁﬁ(ﬂntc@!ms% He Y30t &PFortd .l*cl??ns%%&ket
nc inter et

di ctionary. For inst rairning user aces use t’he pac
dictionary to |limt |D2K trheingSedréuérfacdbuse theqradieat dicooyparytoi tbnit listhexgeleet f r om
generating invalid trainjng ryl.es, whil.e the acket. fact.ory.uses.the
packet dictionary'to “@B‘%”éﬁf’tpé‘g"b‘fﬁ'ﬁf’s%ﬁf’v §eBEA 135?2&%3“11”%%4‘3& ‘gﬁl.le F‘ﬁ

addi tion, several ot heketgdcfppsesthe padkai dictidnalao goarbhes thataindy legalipatiieanar y
tabl es as shown in Figure 43. The -ProjotypeRegi strati Q!g(ta le is. a

wor kspace, which is (&dnyn sdfitionyseverl othie datshiseheantan infs o emate packet
prototypes. The packeficiRhalWt¥es4s shown in Figure 43. '

The _PrototypeRegistration table is a workspace, which is used by
20 sevel;al D2K components to construct packet prototypes. The packet prototy.
are then registered with the packet dictionary.

The PacketType, ContentLabel and ContextLabel tables store the leg:
packet types, content labels and context labels. The PacketAllowsContent an
PacketAllowsContext tables specifies which content and context labels are ls J

25 in which packets.

Processing Module Repository. The processing module repository s:
a list of registered processing modules as well as the information needed to
invoke them. This information is stored in the Processor table. In addition,
repository stores which packets each processing module can generate. This

30  information is stored in the ProcessorRegisteredContent and
ProcessorRegisteredContext tables. In one embodiment, although the impor

filter is not a processing module, this repository stores which packets the imj

filter can generate as wel).




are then registered with the packet dictionary. The Packet Type,
Cont ent Label and ContextLabel tables store the leg,, packet types, ddn§kEmpg

| abel s and cQu giidesdrabel s. The Packet All owsContent au  Packeish@mgdont ext
tabl es specifies V\%I ch content and context |abels are I- 25 in which
packets. Processing Mddul e Repository. The processing nodul e repository s~

a list of registered progersipRG.IRIUAS Rpo¥ifdr). TS padRetidihRcrRuien needed
to invoke them This information is-storéed in the Processor table. In

addition, repositoeyosgonyrstoseswhd paakes diskaehsrubesc Ahpmetsh speciliraionsul e can

generate. This 30 jnformation.is,stor ' | edCont ent
and Processor Regi st@"’gcg‘f%eﬁ?)&etst?ma%’lné% ﬁ%ﬁh%ﬁéggf%gﬁgé%ga&;ﬁtﬁ%%h t he
impQ  filter is notheawpikeResabrds smetipbary wirkspatemes by dieypaskendzpatwhi ch

packets the imM filter can generate as well. 40 WO 01/69527 10 SEP 2004
PCT/.US01/ 07652 PackiderfBfespat cher Rul es Repository. The packet di spatcher

rules repository storespllg ripsstsly. thepakettepdiltss is 4 BRaUME Ghere pac

specifications (matchspecs) are ored in the MafchSpec and

Mat chSpecHas Cont extmabe persidiel. Vide peskaictispatsherevillpersist Brakels i e iRoRis pace used
by the packet disp at S.integf ' Y. ket
repository is a dat@%ésseés%tg‘reeéaﬁgg-%kﬁg@(fgg{a%g?g@%%%bg# Qﬁ%géq%éeg e't% di spat cher
w || persist packetwel fagehPacketpaistorddhie fans eablese Packieh @ackStesChuteitet S i n

Dat abase” checkbox gn the Executive b _page. Packets are stored in four
tabl es: Packet, ‘@acéﬂtﬁéwﬁ{”éﬁf",d PaFIEF\{%fﬂqﬂﬁf%asVal ues; and

Packet HasCont ext. The t epe 18X bfelibrofies WpBSitorE RO%E tHertyxt ek@dction hhes t ext
extraction rules text extraction rules schema is shown in Figure 44. Note

the relationship bexiexipctiopRepsschimp i A i@@%@“‘?‘ﬁ%ﬁ"ﬁﬁ%“%‘_p _
relationship to its,pALenlyefis arHE%ti'gés.r @v&@ttoﬂeh]'jl@s SHPNRnd & ifs§astt Onshi p.

Recal |, however, that tokens m, consist of one or nore regular
expressi ons or theyThemsjraight ipreshpoutisyelpgunshipe Re¢all, bawever, thet takgesmf al | s in
the latter case, then th

non-nul | and refer e?loé'éiStao ﬁgg%’/r: %?rjrglrr%eglu E)%r?gésglﬁﬁﬁ ?r;}h%ﬁ%ﬁégwq?%%){]ﬁ%g lh!atvge
one or nore entitiesmtitientlfsicksn Rlly i thett@rcasn, then the option relationship, i.e.
curved line, will be non-null and reference a previously found entity.
Since collections have one or more entities, entities have one or m
tokens, tokens have more or more regular expressions, etc., a decision hac
20  made as to how implement these one-to-many relationships. Two commg
representations are shown in Figure 45. To explain these representations,
consider the token and regular expression entities. Tokens may have one
more regular expressions, e.g., a document volume token may have regul:
expressions such as "FIM," "(MM)|(AMM)", and "(WM){(WDM}". The
25  aforementioned example implies a one-to-many mapping as depicted by (
A of Figure 45. An alternative mapping is that each regular expression is
associated with one token as depicted in Option B of Figure 45. The adv:
of the first approach is that regular expressions may be reused by differen
tokens; whereas, the disadvantage is that an additional database table is n
30  to store the relatiorships. The advantage of the second approach is that tt

relationships do not need to be stored in a separate database table; wherea

disadvantage of this approach is that the database may contain duplicate ¢




t okens, tokens have nore or nore regul ar expressions, etc., a decision hac
20 made as to homllnplenent t hese one-to- many relatlonshlps Two conmi(( SEP 2004
represent at i SHEO4P¥ shown in Figure 45. To explain these r FTESINI%E] ons,
consider the token and regul ar expression entities. Tokens nmay have one

B R T LT
af orement i oned emdm]ﬂabcqnsmdmte&em\@nmrscrhomhylanamnprrgc}as edéption Bd by A of
nsgoci ated w th one (dReRePmdd e Bk E e bl PeREhe Rea oy

of the first appyAasbfhs binftRparsR@UYRY, i.€xAERFSimANFuly be reused by di fferen
t okens; whereas, the di sadvant a% i's that an additional dat abase table is *

30 to store the rel atihgnBratgypes is@vaiksege, yhichike weesHacuogmlen i s t hat
tl relationshi p&s@%ceﬂétma%agﬁo&tgﬁssmcﬁ&s ik R 2ERAEALE dat abase tabl e;

wherea di sadvantage of th ppr s that the database may contain
duplicate ¢ 41 WO 01/mmﬁe¢P@f/B$0WR®§2¢gEX18EP0§@ﬂl¢ntah@FmtabbguI ar
expression is refer an one t echni cal
constraint, the ?t?f“gn?q%fc’i%o"g’hegg{éesf Loé(e'i’ “]ar 5’%?6655138?1 pmd?lgwns@ﬁ? fo"%gté The
Bi nExpansi onMet hespettallye is a Iookup tabl e that contains the |legal values
of the bin expansion type, " and "full". 5 The, Pr.ototypes

table is a kspace, “wlﬁnewN@m aﬂ%%t)k@%{afn&é%hlﬁrf%&mnémeﬁg%@“f*es%*Snstruct

the prototypes ofxHRCKeMShd Bty bid Ten SR Bfefomce BifiiEPIdq6kdn@N, Entity,
Token, RegExpr, Production and Format tables stored collections, entities,

t okens, regul ar wsgsetashl form theps wblge t Tlnss names ammm@n@sﬁmqmﬂawm 10 The
enti tyName and TReeniaiBoh L8,k 08e bPERAERRs 8L Sllclibimadbidnt Okens. :

Both the Entity an ntab es reference entiti
respectively frommesbgentitebl es. These nanes are separ at ed into their own

table i nor der to S#%%gfé) he ag%%s?’fmg(g{@ nﬁ-ﬁglees?grést1Ystsnom_slchb}¥acket

col l ections &hd toke

Col | ecti onPr oces&m&ﬁaﬁkgm&s@&mwmﬂob@]e&ﬁ@r €Fo Bd b pidcisefthe texpacket
content are processed by which collection. To be nore grem se, the text

extraction modu|@gfaf}foad&%gPf%@sse%l%égl"esfofﬁlprespgfjéeqPa # cgateRkt cont ent
according to the,saafrighé 8 spifeacbhamonbs aises.

Packet Export Rules Repository. The packet export rules repository
20  stores the packet export rules. The packet export module behavior is governed
by these rules, which map packet content and context to fields of database tables.
Just as the structure of the input data must be outlined and imported into the
import filter rules repository prior to training the packet construction rules, the
schema of the knowledge repository must be analyzed and imported into the |
25  packet export rules repository prior to training the packet export rules.
The _ExpansionMethod table is a lookup table that contains the legal
values of the bin expansion type, i.e., “level” and “full”.
The BufDBField and BufDBTable tables are temporary buffers in which
the schema of a knowledge base is stored and processed. The data in these tables
30  is compared to the data in the DBTable and DBField tables in order to determine .
which tabies and/or fields have been added, deleted or modified since the last

import of knowledge repository schema.




Packet Export Rules Repository. The packet export rules repository 20
stores the packet export rules. The packet export nodul e behavior 940 SEP 2004
governed by ydessszul es, which map packet content and conpg¥fyséfizédel ds of
dat abase t abl es. ust as the structure of the input data nust be outlined
and inported into the inport filter rules repository prior to training the
packet construction rlbk&BTableand HBFesiditables stoee thesnhbmeal githe kpaydedgsry nust be

anal yzed and i npart I N t 2 a I I ifory prior to
training the pg'(%?é?'eﬁej%ﬂbgiﬁ'esfc %bé%‘(’%a%%hﬁgﬁéﬁg%%{ %@ﬁgﬂ?@%&e is a | ookup
tabl e that cont aiifferekideebdi@ger schiad gornef Inf dddidobnhePBERI ablehyps, . e.,

“"level" and "full". The BufDBFjeld and Buf DBTabl e tables are tenporary
buffers in whi cHsMpfiged fgld@s wsH- a know edge base is stored and processed.

The data in tyiese t abiheapBlcilefryp DI B 4nd NidpPadl@liaiob DEFRR (hadwe - and
DBFi.eld tables in order t0 deterim ne which tables and/or fields have been

added, del et ed che pasi¢tfeixpeit miappeg nirs. [The MapPagkevTypeDBdsblgitabigydoreeposi t ory
schema. i 42 1 Q. .004 : -DBTabl nd .
DEFi el tables SFbRTRLouPERt PPRAG i sl iRas 1MURHRE B BB C

t abl es have | sAdatpshsionandtisddcinneed i thid wslet Thé MagRackethifé 2 RHield sableet ween
schema inports. In addition, the DBField table has an .l dified field as
well. 5 The thﬁé‘lfk%ﬁﬁﬁt‘ﬁ%&l‘fﬁﬁq t?ﬁﬁ“%%&féﬂ%?ﬁ%ﬁgﬁ'%:\%mbﬁfﬁlt ®store
the packet exporfeldnRhdistidr iR Tlag e sfvbifamteaiontemer? BBhal velut alrtkquiglior es a
list of which packets are mapped to which database tables. In addition, the

val ue expansi orfogERaTORrePard setas gerefl i thifitable.abl e. The MapPacket | nf 02DBFi el d

table stores a list A?lﬁ |Gl gﬁgh%g%{sgg%ﬁmgem%w to which

dat abase table 10 fiélds> Incadditi ag that specifies if a content
or context val uenéssagesipthe mgssagologxgpositora Tlerwesdagedeg has threotablds.i Thet hi s

tabl e. Message Reposi tory. D2k i, Sts error, . warni d debug
nmessages in theﬁgglgegp ef‘%’gc ”)r{(gﬁsbasflﬁttgf@.ﬁkfﬁ%mﬂ%esnssaggm 88“ #gg%{éhree t abl es.
The Modul eTygpe rhedsdges. STity RFertytatdd starks DRI of enrpootasds suchvs ifathl, ereor, gener at e

15 nmessages. The Severity table stores a |i of _.error- classes such as
fatal, error, WEFRPEg® §5‘6§?‘%{'ﬁdhﬁ‘éﬁ¥x&e e?féﬁlﬁ%’mg’ifésﬁ@% gelLog tabl es
stores the nessAgBsges.

Knowledge Base. The schema of the knowledge repository is specific to
each D2K application. Prior to training the packet export module, the
20  knowledge repository schema is imported into the packet export rules repository.
Once imported, users may train the packet export module to export record sets,

which consists of the values of packet content and context.

! Hardware and Operating Environment

25 Figure 46 is-a block diagram of a computerized system in conjunction
with which example embodiments of the invention may be implemented.
Computer 90 includes a processor 92, random-access memory (RAM) 94, read-
only memory (ROM) 96, and one or more storage devices 98, such as a hard disk
drive, a floppy disk drive (into which a floppy disk can be inserted), an optical

30  disk drive, a tape cartridge drive and the like. RAM 94 and ROM 96 are
collectively referred to as the memory of computer. The memory, hard drives,
floppy disks, CD-ROMs, and the like, are types of computer-readable media.

The computer-readable media store instructions for execution by the processor
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Know edge Base. The schenma of the know edge repository is specific tqgggcfnm
D2K application. Prior to training the packet export nodule, the 20

know edge repbRMYEr schema is inported into the packet exgéHUPEE
repository. Once inported, users may train the packet export nodule to
export record Seds, TheWNtmiGRAR bR o S rYRLie 92 9%&%@&%&9%&% and

context. Hardware and QOperating Environnent 25 Figure 46 is a bl ock diagram

of a conput eri zed neyparegwlarly liogted tmanyi tare of wpmhutah?Q: Hhe xemsriueticaranddi nent s of
the invention na L pl ement ed, [ inel udes a processor 92,
random access rreér%%?‘o?@mcggﬂ?p?%ragtcéq’é’)nﬁéln%‘r%r%gtrh;’/n%’ 96, and one or nore
storage devices 98, BEimie eathodiniear, d Ditasts-Kribwiladge (P2K) tepplytoglissk drive (into
which a floppy disk can be inserted),.an optical 30 disk drive, t ape
cartridge drive AfRIPRTRIEI IRIR &0 WM@&“‘HM“RGWB‘%EEC“&HH “é’&PMFéP?ar Peferred
to as the menoryofenfbedRine ihe ﬂ-ﬁ@sﬂ%ﬂﬂfﬂm{)ﬂaﬁs@ﬁeﬂfd 868%are ubing RRYCHL Sk,
CD-ROMs, and the like, are types of conputer-readable nedia. The

conput er - r eadabl @mputir anguageand packaged @i o pellecon ofcompenentolyect medelpr ocessor
43 10 SEP 2004 V@@;I [ P , 2. 92, i ruction r.e provided
to the processor {)é\?o%?p%ge tg-SUhl@h%éé }Q%(\Q/%hatt?g%lﬂ a-git% brrléc]) Sterp%‘?ﬁogﬁe%écr%lv% limted
to any type of cMigposofirVidki Bidiedeaa Sivalk sdripts earbédddedpe HIMIOWelDpagesiC h
conputers are well knawn within the art.. In one enbodi nent, a

Bt ot o KnowltecgEapBaRIet A rer iz Rasr B kaltr FRRR2dF boigvere
executing on a CoUuPKEimmHAbngAsees My 50 BRPlo9Ed Yihout BiverBRg r8ARALLFREL . the
D2K systemis inplenmented in software using the C++ _ conputer |anguage
and packaged as @ teopresat ingePt®R- conponent obj ect nodel (COM) conponents,
whi ch are instantiat egidy R WS Een@ R G RN Bt aVdnd deMagEpsof t Vi sual
Basic (r) and Java (r) sc?’?%‘%@g gn@e}éﬁegm?ﬁ VG we t paggs. e% T‘ﬁose skilled
in the an will rlecognt wd] beappeeeigted by thase of drdmaryslablan thislag thetmdyvar e and

pr ogr ami ng ngu be .enpl wi,t. ho diverting from ope of
Phe bresent |y APRETnaRinRS Sa et dibihe SmERbiofing) BMENRAEICET ., o
and descri bed hfer thespedific sthbddirbentsoghpwe.C Thik applizytidnioeendéd @rodverainy skill in

the art that any 15 arrangenent jch is calculated to achiev he sane
pur pose maybe sufePRRORSY Variont ‘\F{}t]éi’%?féi?ﬁ ﬁ“ﬁe‘@ﬁﬁoﬁﬁﬁ‘éﬁtﬁ%“ H{Bﬁmgs%i S

application is inteadchedatRis GO¢RTonIYimitd dRtyAyIRN®IOWinY 3lairdd ifans of the
present invention. Therefore, it is manifestly
equivalents thercoff




intended that this invention be limted only by the follow ng clains and

equi valents thereof. 44 1 0 SEP 2004 What is clainmed is: | . A conputerized
system conprising: at |east one repository to store user-specified rules
that govern the processing of data by the conmputerized system an inport

filter to receive data and to generate at |east one packet based or [ bigP 2004
user-specified rules, wherein the at | east one packet conprises a type

field, at |east_one content field and at | east one context field; at |east
one processi ng WPds gaimedisocess data in the at |east one packet according
to the user-specified rules and to generate know edge fromthe data; and a

user interlg ace to all owg user to create, nodify, and delete the
user - speci¥i ed 4 tfmRuterzed fylern GAMDAYURE 2 ed system of claim 1 further

conprising a sygicasonX f&pdbitory td ﬂoreQQEllsrp%éiﬂEJ‘ﬁxl&tthit%%gém%hepxﬁ%ﬁ‘iﬁgbPry and

the at | east one processing nodule. 3. conput eri zed system conpri sing: at

| east one datadwysthe cemputerizedsysemser - specified rul es that govern the

processi ng of t. erl.z t i mport. fLihlter to receive
data and to ge%gr"g[f’ ‘2‘¥£‘¥*§ t(etags %%n({éihp%gﬁéég%g%egqgaﬁk {;rlﬁee‘;acﬁ;stgr -egﬁ)élctﬁ?i ed
rul es, whageidpetified ailed, @hsicirnihe apiaad ehe pRREIdofPSisdta thpafiéldpandeaspiieext fiel d

t hat augnents c en aning of t data; and at |east one processing
modul e to_cﬁfﬁﬂbfggaﬂ%é%fq?%t?woéfquggt one packet according to the
user - speci fi ed af h@ona prbcbRiranciuvid @ pra¥d EADR the aMedshencdicRet Wherein the
user- specified rules are packet construction rules. 4. A conputerized

syst em conpr #esprding taithe esgespesiiedrulss and torggnerate knowledges Bpmdheddtasiand ar ul es

t hat govern . i Y. i SVS: filter to
recei ve dat aﬁ%ﬁl {rga(éggén%/lei% Q%eéq%%r?%tp’l [rﬁ%&gﬁ’é&g&e@%tgFﬂeﬁggrmi)églﬁgw@ss't ore the
converted data into at | east one packet based on the user-specified rules;

and 45 10 ,SEP 04 at | east one processi ng nodul.e to process data in the at
least one Zpack e amppEtiresyRgm ] slaia d tudbes Spmpesing s i e Bner at o

know edge coh@snthd'g 163t ane #WPEJi@H and the at least one processing module.

3. A computerized system comprising:

at least one repository to store user-specified rules that govern the processing of data by
we computerized system;

an import filter to receive data and to generate at least one packet based on the
user-specified rules, wherein the at least one packet comprises at least one context field
that augments content meaning of the data; and

at least one processing module to process data in the at least one packet according
to the user-specified rules and to generate knowledge from the data, wherein the user-

specified rules are packet construction rules.

4. A computerized system comprising:

at least one repository to store user-specified rules that govern the processing of
data by the computerized system;

a filter to receive data and to convert the data into a neutral form and to
store the converted data into at least one packet based on the user-specified

rules; and
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the user-specified rules are text extraction rules. 5. A conputerized
system conprising: at |east one repository to store user-specified rule
that govern the processing of data by the conputerized systenm and an
import filter to receive data and to generate at |east one packet bas €|Pon
the wuser-specified rules, wherein the at |east one packet conpri sélsﬂg 2004
| east one content field for storage of the data and at |east one context.
field that augribleest obg proaspssinganedulgtogrocephdataisythe atdeast anaspackete processi ng

nodul e to W Jsbespali ]:&g? qﬁﬁﬁ) i
user-speci%@gﬁgﬁ?gg and p?%ﬁggﬁgésa@gqﬁggﬁmﬁ%ge ]?dcﬁ%t e&%adta%,’ h@ﬁ%pgi n the
user - specithé user-spacifeedanles preddtexwagbiontrules| es. 6. A conputeri zed system
conprising: at |least one repository to store user-specified rules that
govern the processing of data by the conputerized system an inport filter

to receive, dat A esfipiterigdsgdtah eomprisi@st one packet based on the
user-specified rules, wherein the at | east one packet conprises at_| east
one context fi @ FastiongfePQsiinrE in dordiseamecified FHis thabgoverethe progessigPlat | east

one procesfiig P esthputt@-AsPtERSarfdat @ in the at |east one packet according
to the user ;%ecified rul es”and to generate know edge fromthe data,

wher ei n t he usanimpertfiltts todegeiNestatasand tp gericeate ali leashonshpackdtdgsedon tiihe

conputerized systemof claim rein the at |east one processi modul e
o Bt oxt SR PREPES e SPleR e WHRAT0le biRebrnhOS n PAR B SERER A T i
the at | edst stovage pf the dstaiand)at leaxt theecontexa fizhithet augimpnts conmeatitheaning. of The

conputeri zed s%stem of claim1, wherein the inport filter is to convert
data into B¢ tral format, 46 10SEP2004 10. The computerized system of

claim1 further kadRht pdeessiy MIdUN fo PR i thOat 16%PEte pakkie dk@aowl edge into a
know edge repository. 11. A conputerized nethod of translating data to

know edge aceqiding ¢ thswserrspeeifiedratessad do generate knpwipdes fram the dataewhersei £ i ed
rules to gﬂé/gsre B AGNRY bR aazetgx&gm}gseri zed systemfor translating data
ge; rece dat aP )

to know e I VI ng

6. A computerized system comprising:
at least one repository to store user-specified rules that govern the processing
of data by the computerized system;

an import filter to receive data and to generate at least one packet based on the
user-specified rules, wherein the at least one packet comprises at least one context field

that augments content meaning of the data; and

at least one processing module to process data in the at least one packet according
to the user specified rules and to generate knowledge from the data, wherein the user-

specified rules are packet dispatch rules.

7. The computerized system of claim 1 wherein the at least one processing

module is a text extraction module.

8. The computerized system of c¢laim 1 wherein the at least one processing

module is a packet export module.

9. The computerized system of claim 1, wherein the import filter is to

convert data into a neutral format,
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generating at | east one packet for storage of the data based on the user-
specified rules, wherein the at |east one packet conprises at |east one
context field that augnents content neaning of the data; and proceljike]g
data in the at | east one packet according to the user-specified rul 02004
gener ate know edge, wherein the user-specified rules are packet
construction rules. 12. The conputerized nethod of claim 11l further

conpri si nd¥lat dhscempateriged sy stemepdiclain durthen comprising 30 exprstedulalp t he

exi sting REAGR AR KHIWIAIEP A6 Bikfowlkdee RpGPiRUt eri zed nmethod of translating
data to know edge, the conputerized nethod conprising: providing

user-specified rules to govern the behavior of a conputerized systemfor

transl ati dat : Vi tq; ing at | east one
packet fori gi'st or%ﬁ%rg%@g}?%‘g?%gl?dg CL@%@%}X% agagtogcgggﬁﬁg%dg%gi fied rules wherein
t he at | easinporeizahmkdhbd conprisisgs at | east one context field that augnents

content neaning of .the data;_and processing.data in the at |east one packet
according to trgPéO‘(i‘é'BS-‘%‘E‘éE?‘T‘ﬁ?éﬂ‘“#"ﬁlt‘égo‘f%“tb@é’ﬁ‘éﬁvﬁré’?ﬂﬁewgtaﬂéﬁd wherein the

user - specig h@ﬁfbp{rﬁﬁlﬁhgdﬁa%ﬁovq'b atch rules. 14. A conputerized nethod
of translating data to know edge, the conputerized nethod conprising:

provi di ng user Tegsdng da@ rul es to govern the behavior of a conputerized
t
n

system for U eual b Sl kIO NSOGB R A g v 0 et

to an orm storing e converted data into at
| east one speifiat rubasweherein thdat lesstonegmekdt icomglrises at least oaecompexddieksi ng dat a

accordi ng t he yser-specified_rules to generate know edge, wherein the
user-speci#‘fgé‘ag’?‘ﬁrﬁﬁgorﬁ?rgn%eé&‘f‘gé&hﬁfg[s"i’?fﬁj rules. 15. A conputerized nethod
of translati ng pisdessiigddtdinvhe gideast bﬁbepa@m%c@dih%ﬁﬁt_he wBdrispecifieTRildssb NY:
provi di ng user-specified rules to govern the behavior of a conmputerized

sp .
syst em f orgepsratsngwiedge. yderein thesernipecifjed rulescass packet constructigaAdesat i ng at
| east one packet for storage of the data based on the user-specified

12, The computerized method of claim 11 further comprising data according to

additional rules without modifying the existing processing components.

13. A computerized method of translating data to knowledge, the computerized
method comprising:

providing user-specified rules to govern the behavior of a computerized
system for translating data to knowledge;

receiving data;

generating at least one packet for storage of the data based on the user-
specified rules wherein the at least one packet comprises at least one context field that
augments content meaning of the data; and

processing data in the at least one packet according to the user-specified rules to

generate knowledge, wherein the user-specified rules are packet dispatch rules.

14. A computerized method of translating data to knowledge, the computerized
method comprising:

providing user-specified rules to govern the behavior of a computerized

system for translating data to knowledge;




rul es, wherein the at | east one packet conprises at |east one content field
for storage of the data and at | east one context field that augnents
content neaning of the data, and processing data according to the
user-specified rules to generate know edge, wherein the user-speci fi @8EP 2004
rul es are packet export rules. 16. The conputerized nethod of claim 11
wherei n processing data according to the rules further conprises
extracting texfecEivéEdans data. 17. The conputerized method of claim 11
wher ei n procesgj [ e rules further conprises exporting
t he know edge t%gﬂ% K c')\;a\}ee %gﬁged;}%g??o@%ﬁ 18. The computerized met hod of

cl ai m 11 wher ejtoring the esnventgd data inta atleastiongpacket tabesl onuthe gsdrspedified conpri ses
convertin ata.into a neutral format. 19. A conputer readable nmedium

havi ng coﬁ%ﬁf’eaf“- executabl e instructions stored thereon for executing a

net hod of trangrédebsin; diad Sochlitg@Whea@E spdeiTRd ¢alEPto Rhérardmowidged
conprising:, 48 10 SEP 2004 receliving data in_an unstructured form

conver t i ngvhessn fheruser-gpegitied mylesare fo3f extraghen BYSS ng data according to
user-specified rules to translate the data fromthe neutral formto

know edge; and exporting the know edge to a know edge repository. 20. The
conput er ridadat? eompuieriged ofethadafirangdativgadats to knowledgs, ithgcompartetized to a

neutral f f%h[gﬂq .appl ying user-specified packet construction rules to
t he dat a. qé{ﬁl& e l;crgsfh Ut er readabl e medi um of claim 19 wherein processing

data accor di ”g%ro&@]irgz&tf- tﬁ@eﬁinﬂ s{o;gga‘éérnﬁi{?éﬁ?e{}%\?ﬁﬁ?o RdnfhidiAg e’ - speci fied

packet dispatc 0 dat a route e packets to a packet

pr ocessi ngystedfbetrardRting data cookmwledger eadabl e medi um of claim 19 wherein
processing data according to user-specified rules conprises applying
user-speci fi ed tertiviagtdaacti on rules to the data. 23. The conputer
readabl e nedi um of claim 19 wherein exporting the data to the know edge
reposi t ory conprgasestiappt lpash gneipasketdpestofagedf tha dite based porthe uset-epecifedt he

data. 24. The_ computerized ste f claim3 . further c {sing. a system
execut tve tBgoRIralr k85t P3L Bk compligar alone S ERITY fr 0o 3h
processi ng theddtaeand ableastbfie conig field thatdugmeite 6dmMént @leahifig 3f thatdatactund t he at
| east one processing nodule is configured to generate packets having a

neutral data forpetesbiagdataaocdrdiag tgpthe kiedr-spevifi¢d tubdsit® peretdteknowledge,

wherein the user-specified rules are packet export rules.

16.  The computerized method of claim 11 wherein processing data according to

the rules further comprises extracting text from the data.

17.  The computerized method of claim 11 wherein processing data according to

the rules further comprises exporting the knowledge to a knowledge repository.

18.  The computerized method of claim 11 wherein processing data according to

the rules further comprises converting data into a neutral format.

19. A computer readable medium having computer-executable instructions stored

thereon for executing a method of translating data to knowledge, the computerized

method comprising:
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26. The conputerized systemof claim3, wherein the data is a
hierarchically structured data and wherein a packet construction rule of

t he packet construction rules is associated with a node of a data
hierarchy for the hierarchically structured data. 49 1 0 SEP 2004 2170 SERe(L
conputeri zed systemof claim4, wherein the data is an input text and
wherein the at | east, one processing nodule is to identify user-specified
text entities VicESiYiAS fafa 1 apppstrugiiredfamay on the text extraction rul es.
28. The conputerized systemof claim?27, wherein the at |east one

processi ng rmdu?‘g“’F@mgéhef‘gtma ‘ieHEa'ingWti fied user-specified text entities

based on the text extraction rules. 29. Th onput erized systemof claim4
further conpri siPhefess e i%‘sPB‘“Eﬁ‘gﬁ'ﬁ;"rsgg “?‘F?éat%lﬁ‘eldéésf%"%ﬂ'ﬁ
repository adfral REmab khe@klgdARd Processi ng nodul e. 30. The conputerized

systemof claim5 further conprising a systemexecutive to control the at

| east one reposi &goni kisvigdget6 akhoWREgdfepbfifosy. Ny modul e. 31. The
conput eri zed systemof claim5, wherein tlg"le at | east one processing nodul e

is configured to map content of a packet to a field of a database table
based on the packet export rules. 32. The conputerized system of claim§5,
wher ei n t he2&t | Thes¢ommper seadabls snedimpticlpig 19 whersinqogvartieg the datego@ont ext  of

a_packet t Ondutfal filrfh d&fnp@is&"’atpgg?lxzﬁeus}:ﬁgﬂe -ﬁgg eep&n&@&ﬁoﬂ%lb@fo fhEpgat rules.

33. The conputerized system aim’o r conprising a system
executive to control the at | east one repository and the at |east one

processi ng FPdul Bhe Fnpuld? feAITHL e lun? SELISHSIENhGE inPréteBif daSicBiding he at
| east one processing nodule 1s configured to route a packet to at 1east

one ot her peosersweeitiedoden comtpaisest:pplyinguser-secified patkshdisprich mlesdo g5, The
conput eri ze&L %%ﬁt@‘éﬁe{%ﬂcﬂméﬁack%%g@#sﬁnéﬁgdﬁ | east one processing

nodul e 1s contigure save a pa packet repository that is routed
to the at |east one other processing nodule. 50 ' 1 0 SEP 1004 36. The

conput eri zed, nmet.hod of clai 3, ereln .processing the,data according to
t he user-sp&:i fi Wp@gcrfﬁ?wﬂéﬁ&ﬁa?‘@ ﬁﬁfg%ﬁ’e g‘@ﬁ"&'ﬁ‘ FTERNE AR i ng a packet
to at | eastacefdingtb A6 Sspbdified RIS cOMPASAApPRinghiBePpelifitd tixb@diaction Ul es. 37.

The conputerized nethod of claim 36, whereln processing the data according
to rules to the data.

23. The computer readable medium of claim 19 wherein exporting the data to the

knowledge repository comprises applying user-specified packet export rules to the data.
24. The computerized system of claim 3 further comprising a system
executive to control the at least one repository and the at least one processing module.

25. The computerized system of claim 3, wherein the at least one processing
module is configured to generate packets having a neutral data format based on the
packet construction rules.

26. The computerized system of claim 3, wherein the data is a hierarchically

structured data and wherein a packet construction rule of the packet construction rules
is associated with a node of a data hierarchy for the hierarchically structured data.




the user-specified rules conprises saving a packet in a packet repository
that is routed to the at | east one processing nodule. 38. The conputeri zed
met hod of claim 14, wherein the data is an input text and wherein
processing the data according to the user-specified rules to generatld SEP 2004
know edge conprises identifying user-specified text entities within the

I nput text based on the text extraction rules. 39. The conputerized nethod
of claim 38; whErsompyisized st efidaiondd. vhsecinthgidatg is apinppidextand.- speci fi ed
rules to qenRes ' qe Y. ' I £
user-specifieéﬁ?%x#%??%g%&%ggeﬁaﬁﬂcEsﬁg%ky%é gt%gftﬂlég%ﬁtggs 40. The
conput er i 2ithinthelinputséxt bhsgd ion 1k tewfextragtivnpnlesessi ng t he data according to
the user-specified rules to generate know edge conpri ses mappi ng content of
the packet to a field of a database table based on the packet export

rul es. 41.28The Tiegouiphierizedlsyyrhheftlaiin 27, aihtiekbthe whiesist bhe Prooessingi Ng t he data
according to, .the yser-specified rules to generate know edge conpri ses
mappi ng cdmydus isde ﬁlrﬂ’ét %gécie@pﬁecfgsegsgchieg toft eatitpsbatpd o t’c’%l%}"b based on the
packet exRYfrhctiodrfes. 42. The conputerized systemof claim 1, wherein the at
| east one processing nodule is generate a child packet fromthe at | east
one packet, the at | east one processing nodule to assign a context stored

i n the at 29eastTieempateriesd systeal of aidimthfurtaér dopfisingsyfemlextaitive 8n at

I fiel f th hi | ket. 51
east onecggtrn(t)letét ield o t_eC|tlgieapta}c et. 5

e at least one repository and east one processing module.
30. The computerized system of claim 5 further comprising a system executive to

control the at least one repository and the at least one processing module.

31.  The computerized system of claim 5, wherein the at least one processing module
is configured to map content of a packet to a field of a database table based on the
packet export rules.

32.  The computerized system of claim 5, wherein the at least one processing module
is configured to map context of a packet to a field of a database table based on the

packet export rules.

33.  The computerized system of claim 6 further comprising a system executive to

control the at least one repository and the at least one processing module.

34.  The computerized system of claim 6, wherein the at least one processing module
is configured to route a packet to at least one other processing module based on the

packet dispatch rules.

35. The computerized system of claim 34, wherein the at least one processing
module is configured to save a packet in a packet repository that is routed to the at

least one other processing module.
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36.  The computerized method of claim 13, wherein processing the data according to
the user-specified rules to generate knowledge comprises routing a packet to at least one

processing module based on the packet dispatch rules.

37.  The computerized method of claim 36, wherein processing the data according to
the user-specified rules comprises saving a packet in a packet repository that is routed to

the at least one processing module.

38.  The computerized method of claim 14, wherein the data is an input text and
wherein processing the data according to the user-specified rules to generate
knowledge comprises identifying user-specified text entities within the input text based

on the text extraction rules.

39.  The computerized method of claim 38, wherein processing the data according
to the user-specified rules to generate knowledge comprises formatting the identified

user-specified text entities based on the text extraction rules.

40.  The computerized method of claim 15, wherein processing the data according to
the user-specified rules to generate knowledge comprises mapping content of the packet

to a field of a database table based on the packet export rules.

41.  The computerized methed of claim 15, wherein processing the data according to
the user-specified rules to generate knowledge comprises mapping context of the packet

to a field of a database table based on the packet export rules.

42.  The computerized system of claim 1, wherein the at least one processing module
is generate a child packet from the at least one packet, the at least one processing module
to assign a context stored in the at least one context field of the at least one packet to an at

least one context field of the child packet.
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