WD 01/ 08023 PCTI USOQ 15460 METHOD FOR ASSEMBLI NG AND USI NG A KNOALEDGE
BASE This invention refers to the capture, organi zation, storage and
presentatlon of expert know edge and the facilitation of the interaction
with thatWRIYM%ge by other professionals. This invent *&T B oduces
end- products relating to the professional's activities. BACKGROUND OF THE
I.NVENTI ON An expert is considered to be someone who has extensive know edge
on a given topic. Traditionally, if an expert wanted to record his _
know edge into a usable format, he' mould wite a book or article, put

t houghts into a diary or file, etc This "publ i shed" know edge woul d then

be available for HE?ﬁln ﬁﬂﬁﬁ @&9 utilize it. In
the 1970s and 19 o@ﬁe con |nU|ng pneﬁ&J dEtBtlng t echni que and

power resulted in a sof tware category of "expert systens”. The purpose
behi nd expert systens is to take the expert's know edge of a situation,
event, circunstance, etc. and translate that into a software application,

usabl e by ot ¥Rjs BhOEARGH OFéfers WP fhee mt&mg dYganizaition, astorageblaid | n
usi ng the expert system the profeSS|onaI fol | ows through the  series of

steps, Bredkifthfifn sideert kp 4é'dhd e taéiitation bF the Xnte?ﬂ@l'idn Mith expert

process’'agal nst the event un nS|derat|on and to reach an appropriate

conel usho hﬁ?w[@eepgnatqe\h«\ggw BAAISP T SAYERAGH CShopieiice” bhg- exper

systemis t ware presents

user/pr . rul es whereby the conduct or
answerssvmgqgir?tmgttgtngcﬁg];éng\gh@sa%%@ﬁ{ es next step- shoul d be. Once theése

rul es are established mnthln the software application,' the

user/professional is required to follow the stegs as they are presented
Ito himin order for t/BACKGROUNDQFITHEINVENEIONe user/ prof essi onal) to

:function correctly. The

An expert is considered to be someone who h_as extensive knowledge
on a given topic. Traditionally, if an expert wanted to record his knowledge into
a usable format, he would write a book or article, put thoughts into a diary or
file, etc. This “published" knowledge would then be available for use by others
who could learn from it and utilize it.

In the 1970s and 1980s, the continuing development of computing
technique and power resulted in a software category of “expert systems”. The
purpose 'behind expert systems is to take the expert’s knowledge of a
situation, event, circumstance, etc. and translate that into a software
application, usable by other professionals who are working on a similar
problem. In using the expert system, the professional follows through the
series of steps, as designated by the software, to both “correctly” apply an
expert process against the event under consideration and to reach an

appropriate conclusion to that event.



user/professional found -Ithat . differences in approach, tim ng,
unaccounted factors, etc. led to so nany exceptions to the stepw se rules
of the expert system that the system becane essentially ineffective. As
wel |, theWQe188023f presentation for the process often clregalspo/1saéd ect the
personal strategic approach to the situation of the, authoring expert. This
nmeans it does not necessarily neet the strategic needs and expectations of
the prof essi thakeyibihe expertisystemiethatiie staps ffiat the software proseritanges to
the expert systemto reflect alternative. ‘npbdels; unaccounted

ci r cunsteatheagser/proféssionalarersed/on atsevies dfrulemheraiytheaémdudtb@ event,

are very. |l abor intensive and expensive to perform: |eaving the expert

syst em gAswaks Within cnéktep deermines whastherext s*mbsmmkfde Oree thesg. the
expert systemis also increasingly limted in utiliity. The

user/ pr AjIES \ré ref&taﬂ?sﬂwediﬁﬁthmhbedoﬂhaie BpE ﬁéétlcﬁvﬁthé rﬁ%féstﬁ&iéﬁet

flexibility and are | acking:froma conceptual stan result,

expert féﬂmt&wﬁw@%ﬁge 508 ﬁﬁe*%ggg@g%ggtédw%% t.ﬁ%as%?pfthéxpe”

systens, e software try int Cl st.on pport tware (DSS).
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situat 'r())é]rsonaf sira%eg:c approach to the situation of the - authoring expert. This

means it does not necessanly meet the strategic needs and expectations of
the professionals who. uses the expert system.

- Furthermore, .any-;c_hange_s to the expert syst,grr'g to reflect alternative

models, unaccounted circﬁmstances, and just general evolution of knowledge .
about the event, are very_lébor;inte,_ns.ive and expen_siyé,:_to perform, leaving the
expert system essentially Static,once.it has been imp!émerit_ed. Over time, the
expert system is also -ingrgasingly limited in utility. The :.user/professiona_l has -
determined that expert systems lack important flexibil;gftyiand are lacking froma
conceptual standpoint. As a result, e*pert systems ha}ye'failed.. .

“Having recognized the shortcomings of expeft 'systems, the software
industry introduced Decision Support Software (DSS) In DSS, the user is
asked to gather facts and supply that information to ghe, software .application.

The DSS then uses that information to deterriine: the likelihood that the




The DSS strategy, nuch like the. expert system is expensive and costly to
mai ntai n and upgrade. DSS al so does not provide the required necessary
erxibiIit&,because it too is rule bound in determning likely answers to a
probl em or YO O8¥Es. of events. So it, too, is a concept RETESIIHM6E except
in cases where a DSS is required because expertise is rare andlor:the
financial backing is strong allow ng the DSS know edge base mai ntenance
and u ngfo@sﬁlQBag@a_lﬂ &Xpent aparticdar pptaame or anayibedgaling witbya eepain
systems and deci sion support. software is specialty report witing

sof t war etyipeo @f @venth dowevernthet wizenes, iprotessional dkmows stheafactorsarand
bureaucratic burden faced by professionals. The strategy behind these

sof t war eotifgomesibiefore they bagin inpubiing éforration dntorthes DSS sFhat makes
guestions after which the software generates a narrative report. However,
t hese sothewase ohithe DSS adrite bxercise.aliven whenl thedD$Sais. needett for

approach and have therefore inherited their technol ogical shortcom ngs,

i . e., predanerercomplex éssues; thegrofessiormalifirds the DSS Ifaily td accotint for
coverage. 3 WD 01/08023 PCT/ USO0/ 15460 Specialty report .witers introduce

a new : pmnyeof thehpossible faictore thaeeentribure teanabphiticulassitsatin. it Bisd

around standard: or stock paragraphs! or sentences where the answers to

t he questomes d?t ShoitNin rBeogazing Qhéuﬁaﬁg{‘_géfmuﬁfﬂﬁo?ﬁéﬁ) thé Ssifuididn

docunent. The strategy here 1Ts asophistic d hybri wor d- processi ng
cut and: ghilge and mail nerge :technol ogi es. These strategies work best
when the resulting docunents are istandard forns for an industry: Legal,

Lofoar 8 saf e PSS Ve SUEK KB BGAHSIBIANT | BipindiaBind B, ,,
| nfr ast retgﬁiq@g;ﬁ ahdisgrane! DESHiso doss' bt provide i réqiirdd HEELSSaY
- flexibility because it too is rule bound in determining likely answers to a
problem or outcomes of events. So it, too, is a conceptual failure except in
cases where a DSS is required because expertise is rare and/or the financial
backing is strong allowing the DSS knowledge base maintenance and
upgrade cycles to continue. .

Stepping into the gap left by expert systems and decision support.
software is specialty report writing software products that attempt to alleviate
the administrative and bureaucratic burden faced by professionals. The
strategy behind these software applications is that the professional answers a
series of questions after which the software generates a narrative report.
However, these software. applications have drawn too closely on expert
'systems approach and - have therefore inherited their technological
shortcomings, i.e., predetermined step-wise use and lack of flexibility in

content coverage.



~interfaces including forns which display all the questions, and the

buil ding of the nerge functions which drive the docunent generation. Mich
| i ke expert systens. and decision : support, devel opnent, nmintenance, and
upgrade ®Q@01408023re very expensive. The resulting sof t wRGI/USSY/15860Cce agai n,
relatively static and limts the creative approach of the

user/ professional. And. they produce rigid, stratified ,final docunents
that |imt tSpeolaityerepbrtdwsitérs iinfroduce a/mn@wtﬂmoblémndThé walrativen fi nds’
applicability. Wth no other solution in sight, hpost professionals are left

to thei gemeratrorpcabpsbrﬁtvrs usuaﬂyob.mttaround@tandarwmr stovkepargraphs: or
conmuni cati ons nf ortunatel y, conmmunication skills vary across any given

~ pr of essg@ninceswhere iﬁeréﬂrswersthecquemmntsmeteﬁﬁm the fehdtto prllas%fent nust

interpret the content of aireport because different witers/professionals

use a nﬁrérgelmta the ﬁﬁartcéémneﬁm'rré Sfrafeyt héraors%s Eﬁlstrch'fé’w hyrgﬁaidrg a

report - even IT the f acts are the sane. nparlso repor acr oss

di ffer egbn @ﬂg@ééﬁ;ﬁﬁ tgﬁae akfa €X ﬂeﬁenﬁﬁn \ ogéé e ngleQCTﬁ-Hégg)’ 15460

| abor i ous. eac - i1 of essi onal ng, experience,

a”d SP&fr ﬂgﬁéfs u@%g{e@?%en%e%&hﬂ ﬂo&?rﬂ%ﬁiéag sﬁnﬂa{r&%hﬁg fofay' N9 gaps

covera I no-any cases necessary to

fully [ and
expensi@gﬁgﬁr%eqaﬁlfwbwhere ore Ic'!céij' Plﬁﬁ%ﬁa&é (Igéﬁe ﬁg;rgtg

recipi % a conpiled report, to potentially catch the ful
underst@%%?ﬂgwghg S ‘uation. This problem has:therefore becone one of
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- the ‘merge functions whlch drive the document generatron Much like expert

~ systems and declsron support development, mamtenance and upgrade
; cycles are very expensrve The resultlng software. |s, once again, relatively
static and limits the creatrve approach of the user/professronal And they
produce rigid, stratified flnal documents that limit the number of disciplines to
which this kind of solutron finds applicability. |
With-no other solution in sight, most profession__als are left to their word-
processors in order | 1o produce'- their .necessaw- communications.
Unfortunately, communication skills vary across any gj_\r_en professional group.
Further complicating the*is'sue is that management rriust interpret the content
of a report because drfferent writers/professionals use a multiplicity of terms
~and different approaches when wrrtrng a report - even if the facts are the

same. Comparison of reports across different srtuatrons is therefore extremely




accessed and shared. Put nore sinply, organizations devel op checklists for
their professionals to conplete. This strategy has serious downsi des.

First, to conputerize the. checklists still,” requires the expense of

progr ammer YAY/B®B| d the data structures and the interf JREHUSOESAON
changes are tinme consum ng and costly. Furthernore, the report witing side
of the process is usually elimnated because of its inherent conplexity.
Thi s haslabgtiousp &scwell @ach piofessionaprdepanding @in:Waining, exparience, tand
checklist but still has to'#rite a report. There“"is no tinme saving in this
process, speciglty, aoay!fooysoont diferenk aspects ofnaysituatiorklleavingogapst irn i s
required for task conpletion. This strategy ultinmately reduces the scope

and anoucoveragenflor faedt] dn maniye cages nthep tiote card |effort. fesodsatty ctoa hally
events as opposed to nore. 5 WD 01/08023 PCTI USOQ' 15460 This strategy for

- managi ndodurment d situatior forr evértl Iss anhincreadifgly urrsistic ard @dpeisive _
managenent has cone into existence as a software category whose purpose is

to facilburden. MisthemstorediticulEforPhan t 8P atifer redigieme] iSWir
effectively. There are three major grée%%mg‘n, fgcht}?s ribﬁl know' gﬁ%"%{l genent :

1) manageohipiled réptrb T poteRiARGAER the fuIFSALEAISR iie%g mﬁé%‘sifﬂ“qﬁbno‘c

expertise; 3) managenent of col Faboration anong pro? sl ona n managi ng
Enources. | TSSO os MdeRre SIS mafagihy Romisfop e 1 0o
1f o TRl THe fie et ) RAFRRNTY RnORIRNS b b Serdii IR 2R L o0
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gathering, and perhaps the conclusions they were drawing, organizations
have turned the professional process into information that can -be readily
accessed and shared. Put more simply, organizations develop checklists for
their professionals to complete.

This strategy has serious downsides. First, to computerize the.
checklists still' requires the expense of programmers to build the data
structures and the interfaces. Again, changes are time consuming and costly.

Furthermore, the report writing side of the process is usually eliminated
because of its inherent complexity. This has two repercussions: 1) the
professional has to compléte the checklist but still has to write a report. There
is no time saving in this process, only a doubling of the work; 2) or only.
checklist completion is required for task completion. This strategy ultimately
reduces the scope and amount of information gathered and produces less

knowledge about events as opposed to more.



categories to find an appropriate information resource. Still, when; they
get. there, they do not know until they review the resource, if the
information is of help to them This use of know edge nanagenent nay hel p
in di scova¥QO8M3 retrieval but it offers no guarant ee GfCTAISOD/iIS4g0 | n
managi ng expertise, know edge managenent recognizes that. |arge

organi zations have a ! great deal of hidden know edge and experience, i.e.,
people with This ¢t$atbgytfo&mnagéng\kdohdedgmﬂmréfvre\tané ghort/ easons. - Know edge
Managenent relies upon. a’database of. -people's expertise to allow those in

need to sear Mor8Uecently knswitdde manaigenieritita® corid bl @dstehsb 484 be
able: to contribute to a:solution to a problem This allows the. know edge"

seeker béﬂmﬁr%ﬁ%@g?@ﬁoggﬁ%@@% 184605 MibateV AR B! ni%ﬁtio%’&"iétthl';]tgstbhe

or gani zati on. : t-hi's radi gm expects thal the exper the tine
t o comMmghateitd RAo moré efdctiveled to of fer “advisement, and is able to
conmmuni cat e 11| S SKi set. ‘Disparities in geography and time zones can
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Sy oLe™ (Sluable” ihformation that Thay be' Useful to Somedne “aRewhere i the®
organization. In order to lead people to the resource, the item-must be
discoverable and retrievable. Knowledge Management software automates:
the categorization of these resources b‘.y key words, -.type,- phrases, elements,

- etc. The person searching for the information can h__’avigate or search the
categories to find an appropriate information resourcé; Still, when. they get
there, they do not know until they review the resource, if the information is of

" help:to them. This use of knowledg_e management ma)} help in discovery and
retrieval but it offers no guarantee of utility. |

In managing expertise, knowledge management: fecognizes-that. large -
organizations have arg're_at deal of hidden knowledg_é' and experience, i.e.,
people with skills that are not widely known for various reasons. Knowledge
Management relies updn;a- database of people’s expertise to allow those in
need to search out required skills within the organization that may be able to

contribute to a solution to a problem. This allows the knowledge seeker to

o




professionals. It is another object of the present invention to generate
narratives and other elenents such as graphics and tables, to provide the
necessary - ducts that the professional requires as part of his

ongoi ng acﬁb\clhll{ol%ezg. "Thus, in sharp contrast to the prior ErYUSOPM6Y, osent

i nvention is based on the practice of Knowl edge Architecture. Know edge
Architecjure is focused on . the capture and use of an 7 WD _01/08023

PCT/ USOO“E@WGW 4Pt CQT‘%?;SL@}{"@B%%F% rgan Bs s i ldawRvehothis| paradignon. in
order to capture an expert'’s know edge,, an expert or group thereof nust
deci de oﬁxﬁgﬁsftbﬁhy‘%ﬁxlggﬂéﬁﬁ the timg &b?omli to the seekpkyisinotivatedctont ur e.
For instance, a speech and |anguage professional may wish to capture his
know edgeffer adviserert; sandhtis ablg: ig conymuginate his SN'YII getnDisparitiegt im i ng
this know edge, he will be able to eventually share his expertise and
support geegephysanttimezones candimit theleffectivenesstofdhissisategyi onal s in the
speech and | anguage di scipline. After deciding the subject matter of the
expertise, th@itwespectio deliaboration, knowledge madademert attemptsotd edge. Thi s
requires translating his know edge into a series of topics and questions
t hat def reduce disparifies in geagraphyoand time/by providingy a softivaresofution that

I ncreasingly organi zes his understandings into a hierarchical set of

topi cs takowdesembers ofiadqjrogpteicommuhicaté deephé différeteesdn gdographygh topic
wi thin the hierarchy, the professional has a series of questions he wl|
ask hi nmsef fimestonds] the topic be relevant> to the. situation. These
questions cover the facts he observes, the informati on he needs to gather,

hoi ces th s '
choi ces t.hat OgerassknoWiddge et ﬁi%yem tﬁ@rﬁérﬁﬁfofﬁﬁgms: peech

rel ati onshi ps between factors that. m ght I st. For 1nstance,

| S A Posip g eS8 ot e B

-areas when assessi ng a C
professional process within a given discipline. -

SUMMARY OF THE INVENTION

Itis an object of the present invention to provide an improved method .-
for the capture, organization, storage, and presentation of expert knowledge.

It is a further object of the present invention to provide an improved -
system for the facilitation of the interaction with expert knowledge by other
professionals. _

- Itis another object of the present invention to generate narratives and
other elements such as graphics and tables, to provide the necessary end-
products that the professional requires as part of his ongoing activities.

Thus, in sharp contrast to the prior art, the present invention is based
on the practice of Knowledge Architecture.

Knowledge Architecture is focused on the capture and use of an



fluency, |anguage). He gathers information -on physical .factors,
performance, behavior, :.and capability. He al so makes judgenents as to
whet her the child is performng to expectation relative to peer groups.
Sel ect i orwo®ifi/080R®t her to anal yze a subdiscipline area PETESOWI460di scretion
of the professional so not all <children are assessed in all areas each
t!ne. 8.iIiIn WO 01/ 08023 PCT/ USO0/ 15460 These questions..iand the
di scr etgxpert’s kmowledge imany professiun withoutlimitatior.dn arderto capturetan t he
expert brings to the situation. This analytical. capability is the single.
nost i NYdres knowledgé han éxpertiorigroup shereof must.dedide onTthe foousionat i on of
plerarchlcally organi zed t'dpi cs and associ ated : questions can be called
str UCtSdJ’é?ﬁ\‘i&ﬁl%j%&t matferehar ey wish s eaphee. For vstahbe, a speech dnd r ecor d
his structured content as:'raw material. This raw material. structured
cont ent rétedsishal ndy dfsiPtoédptaie’his kifdwietiger sidhecisses
conpri sg §%§§§@p§fg§’s§b q'u%yst i ons)ééj%t?en i%s only: onéeﬁpart of b{.r%eemongoi ng
activit : A6 feasi ' i I w ' e their
Fi i ndr02e for il A3RER By cEpUREFIRS Rhawiide, ho wRrBETHDICT

opea éyéﬁl OplDIOﬂS:tO en _ ) a Qarrative..Fo}lfrtzgtfr?g1the
script ha Wé’éggﬂﬁ %@@#ﬁﬁ@?%ﬁgﬁﬁfﬂg%%fs?@th? %gt)agdr:aw Ugon the
hat c nbietdd B Sk pfofapaibudis the pede arf) RRuay dRablnerh, 7L o™t
Cructur oo AiRriaig e SUTEE fithericlinBl\odtige. e 7JertG) Heie 57 =
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_ experience, an expert iﬁcreasingly' organizes his understandings into a

hierarchical set of topi¢$ that become a guiding map for his thought
-« processes. For each toﬁféf?within the Hierafbhy, fthe.p'r'bféssional has a series
of questions he will ask himself, should the topic be relevantto the situation..
- These -questions cover the facts he observes, the information: he needs to -
gather, choices that .he:rﬁust_ make, judgements thatj he must -consider, or
relationships between faqurs that might exist.

For instance, the speech and language professiohal looks at a number
of different subdiscipline -_'areas when assessing a cbi_ld -:(e.g.-, ‘hearing, voice,
fluency, language). He gaihers information-on physical factors, performance,
'behavior, ‘and capability. .I.-If'e also makes judgements as to whether the child is
performing to expectatiofni relative to peer groups. Selection. of whether to
analyze a subdiscipline area is at the discretion of the professional so not all

children are assessed in all areas each time. -

m



Agai n, the present invention offers a nethodol ogy for devel oping. an

end- product and storing this as raw structured content. The end- product
met hodol o primarily focuses on a narrative generating g@g@&lﬂl ity that
offers veV)'UBHA sticated:control over:the way narrativéSreprtht
together right 9 WD 01/08023 PCT/ US00/ 15460 down to the micro-level. This

uni que net hodol ogy of narrativ eneration results in a very fluigd and
dynam c syst thQ auestang: ¢ t‘?@r ‘{'Wﬁgpﬂatm s8han t'%r'@ﬂ‘é?%‘?taltﬂ?han

t hat produced by prior generations of specialty report iiters. As raw

mat er i alanalyticaleapability thatsthe, expe brpgs e “{%uﬁ' an\'aﬁmf’ ARMYICR); esent

i nvention are now usable by other professionals in that industry. To nake
it avai |capability is thesingle megt and asset the experl brings tgapilyalipmng
presented in the formof a specialized software application (SSA): This
present i nventhercombinatiost ngdmemhmllycorgmlzedn opics rand Assagiatedal into
a presentable format. The raw material is prepared to neet the display and
ot her r equestionscan be calied ‘strusturedicontent” ofhe present invention allowsdhe, whi ch
is the core; of the SSA for presentation of and interaction with the

st r uct ur@xpert dot regord \Kis hstructpred contentpas srawn dnagesial.i This, rawemateriali et ar y

I nterface has two display requirenents. In one region on the screen is a

t abl e ofstasstursd eontemtistien stoged heatdgtasthictue.chy (also referred to as
the dialog tree). A second region on the screen is used to display the

questions f orSpuciered icontémi{ias dothprised of topies dritbquestions)roften isTbnlfyr aw
0

structured content of the topics is converted into the hierarchy topi cs

Ui ;oS RrEat e by it o it Sropgmamle e
posi ti ongormRtlidiSate theirFiriings aRd cHinions) bHtBn Gk %6 fiif of aStdrrative, nf or mati on.
Following from the topics and questions, the present invention offers the
opportunity to script narratives (and accompanying graphs and charts) that
draw upon the answers to the questions. The expert can therefore design an-
- end-product that communicates his findings and opinions.

- Much like the structured content of the topics and questions, the end-
product can be organized as structured content, this time in the form of the
hierarchy used when writing a document. The breakdown reflects the
infrastructure of a document oonsistihg of sections, subsections, paragraphs,
sentences, phrases, and shippets (the written word). All levels above the
snippet are organizing levels that represent a hierarchy for the written word. -

Again, the present invention offers a methodology for developing an
end-product and storing this as raw structured content. The end-product

methodology primarily focuses on a narrative generating capability that offers

very sophisticated control over the way narrative is brought together right



When a user/professional selects a topic inside the SSA, the processed
question information is used to dynamcally build and present questions to
the 10 WO 01/08023 PCT/ US0O0/ 15460 wuser. Since questions are presented to
the user MOM8BRsviered, this present invention al so alRGIERYES4Ehe
preparation of a storage structure to hold the answers to the

user/professional questions. Wth respect to the potential end-products of

an SSA, down fodbei miciiogleveht Thisaupiquief methotelogyeof masfativei genération
opportunity to select end-products (or parts thereof) he w shes to

gener at eestiteein @ vepefluidarichdynamicrsystemaforgullingetogsiheptext tivat sounasv ar i ous

end- products available to the SSA are stored in a data structure

accessi phérednatural $én fhat produpeddbyt pden generations wfcspecialtly sepoanvert ed
into a format that is usable within the SSA and stored in an appropriate

struct upgitég:essi bl e by the SSA.. Having processed all .the raw material into

a format that is usable by the present invention's proprietary interface,
the user/propgsawomtendicife tWe foris oRSuctaréd esatimCaptired WRhinrtheessed

structured content via the proprietary interface, Wen the

/ : . . o ) . )
user/pr g?@éit%@#nilén T8 oW &ﬁa#ét Eg%lﬁéi' E)get?fiésﬁi&ﬁals i ‘iﬁﬂafn'd%lrx.e *Tgr ovi des

user/ professional Interacts se qu ons. Any answers

are st optged ft dvefidbie ﬁﬁ@ﬁ]‘,‘?@? %@%@ﬁ%ﬁﬁe@ﬁ%ﬁiﬁi Béﬁirggéreifhhaf ied he

has answered all questions e subject unde nsi deration,

of tho BIESAREYTI NG foRHSF, 8 snifciafef stitviiteChopllodti RSSAK ", P2
por | onbryedtifyetteinEiied & mgHSd oy 10PEOEralbR S B ey iR RS HS' T
quest | OfeduMtafie A 'the®hk B repdPS b" et BRI R
other requirements of this present invention’s proprietary interface, which is
the core' of the SSA, for presentation of and interaction with the structured
content. '
With respect to topics and questions, the proprietary interface has two
- display- requirements. In one region on the screen is a table of contents
representing the topic hierarchy (also referred to as the dialog tree). A second
. region on the screen is used to display the questions for a selected topic (also
known as the topic area).
The raw structured content of the topics is converted.into the hierarchy
of topics.that acts as the table of contents for the user/professional. The
preparation process uses the raw question material to determine question
positions and results are stored along with other key question information.

When a user/professional selects a topic inside the SSA, the processed

question information is used to dynamically build and present questions to the

10
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11 WO 01/08023 PCT/ US00/ 15460 The end-product, once conpletely generated,
I s-saved as a file external to the SSA. The SSA can | aunch an appropriate

ext er nal (h; &ion and open the generated ‘end-product into that external
applicatio 0823 wor d- processor). At that point, the uBEHP0B5468si onal
can : make any free-form changes to the end-product he so desires. The
present invention has the unique feature of, allow ng the design of the
struct ur #8%ont ent to' be deével oped with no or minimal intervention by

sof tware programers. |n.other words, the expert&;; can build the SSA and
its end- prodSince questions are:presanied te the useoto herangwerad: thisrpresent! t he
expert has full and sinplified control over the evolution of changes to

t he prodinvention alsacautomatgsdher ptaparation ofa storagen stractureBARIACther O

PRI OR ART Know edge Architecture; relative to the prior art, brings

t oget her answets:ta thet user/prafessional questiomss of f ered, overcones its serious
shortcom ngs, and establishes new practices  in software devel opnent. For

i nst ance, expWith Eespeutﬂoameeﬁotenﬁai endawoducts bt SSWvihedpropristary
e ap

consi dered expert know edge t plication , of rules related to a

pr of essi imerface offersthd Os&wprafessionar an bgeahuhﬁy t6 32lddt cifd-proditts for

pr of essi onal process are assunmed known t he professional and ar

t her ef or } iaHest bat i ; it is
pansthersofpheavisHes!te gehetaty. Whih 3 gfs??nggﬂg%ﬁ?g?hatéﬁgﬁﬁﬁﬂ?

assunmed the expert requires support, not s nce,

ot v ekt ko v B e oo SHRRLITF
01/ 080234 5¥aT strefird éctdssible by the SSA. The end-product generation logic is
also converted into a format that is usable within the SSA and stored in an
appropriate structure accessible by the SSA.

Having processed all the raw material into a format that is usable by the
present invention’s proprietary interface, the user/professional opens the SSA
and is presented with the processed structured content via the proprietary
interface, When the user/professional is presented with questions and
information, the user/professional interacts with those questions. Any answers
he provides are stored in a data structure.

Once the user/professional is satisfied he has answered all questions
relevant to the subject under consideration, the user/professional requests the
generation of an end-product. As part of the standard interface, the
user/professional is able to select the end-products he wishes to generate.
Having selected the end-products, or portions thereof, the SSA then proceeds
to draw upon the answers to the questions and dynamically build narrative

and other elements of an end-product.
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I mportantly, without rules as to how or when in the. professional process

they should be asked or applied. Having freed Know edge Architecture from

the requirenment of having to establish rules related to the navigation of

t he appl i ¥ 0188023conceptual ly the expert nust focus i n RETASMY1MbEOr eti cal

organi zati on and subsequent questions that are used in the conduct of the

pr of essi onal endeavor. This theoretical organization, or hierarchy of

t opi cs, and Theiend-produsd, ones completelysgereratedtis savedas'a fileexternalhat

Know edge Architecture attenpts to capture and use. By allow ng the expert

to diretdthe $8A. Then§SAccan Eninchrdrpappropriate extemal application andepenr neal

costs and efforts associated with this type of. knowl edge capture and

sof t var thelegeneanedt end-protiict | imot that' esktental RApplcation {e.s swerd- Wi th
the m ssion of Know edge Architecture, when the structured content is

' present-ﬁfbdé%séf‘).sﬁﬁtha?rpoiﬁﬁ wu&evmwfesswwwm mékbhany t fiéelfohar chy

and answer any ‘question ’in any order. Wth no rules to follow the

pr esent af4 dlét ke siakUr ed cont ent) -vi a.Know edge..
NS Mo R sogeste

Archi tectur | eves t an open architecture for know edge.

Thi s Stands Tiie BigssntfiYnioh e tHeruidpa fontite! SrEISKIEOHS dedign ordoc de.

based on one se answer s: e user essi oha quest! ons

e B8 PP S U SRIRE RO LB PR FBARR I [0
e Ko T TSGR, MG et GRSy g
o ot Ratsloa o s o it podiBlfrel e BRGRETL
R bt S BT oo 94 ERAB AR 58 el 5%,

in the 8 irﬁlrr]\dggforpellécat i P --'osfe éhrhenglgépvm edge cont a’i_l_ne.d with the :SSA. T

ase of tho

COMPARISON TO PRIOR ART

-~ Knowledge Arch'it"eétUré; relative to the prior art, brings together the best
that the prior art has Bifered, overcomes -its seridds shortcomings, and
‘establishes new practice_s:in 'software'development. e
For instance, expéﬂ systems attempted to capture expert knowledge
but considered expert '_Iéno'wle:d'ge the applicationf'-"Of' rules ‘related to a
p'rofessibnal process. In Knowledge Architecture, the rules of the professional
process are assumed 'khoWn by the professional . and are therefore not ;

considered to be appropriate for inclusion.

Instead, it is -assixmed the expert requires “support, not specific
guidance, for his observational and judgmental acts. These observational and

judgmental acts are expréssed within Knowledge Architecture as questions,

12
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Moreover, given that no rules of usage need to be inplenented and the
expert inputs the structured content himself; as know edge evol ves, the
expert can -sit down and evolve :the SSA at " will. Know edge. Architecture
al | ons t heMO¥MBMedge base within the SSA to.grow i n an BEFDH0EMSE0 and
cost-effective manner. Wth respect to Decision Support Systens, they rely
upon rules to determne possible outconmes or the likelihood of. an event.
As with impertanthgywithout rules esdorhaw gy when i the proflessional procesg thele, and
usage burden: Once again, “*Know edge Aréhitecture--bypasses all the inherent
bur dens shauld be askedtr appliednpl enent ati on of a rules :based system
Furthermore, Know edge Architecture assunmes the user/professional knows

what deci si onbavingefteed Kriowledge ArchiteCture drom the requiremient of havirgg to on
maki ng process, and should maintain the discretion of nmaking or not mnaking

t hose deestablish. rulés relateld to Ahe mavigatiorn ofrther applivition) Toriceptaaihstied
user/professional has |likely considered all these factors, and cone to his

concl usi gRpenmMest foeus ieon the théeretical ativh and sabseguentqubstivns 2
pi ece of software. These factors give .the expert his authentication and

cr edencethia Mﬂsédeiﬁembi dRdudtemting f%’s%iﬂﬁélcéﬁdéhvﬂl'ﬁmé %hé&%‘ii%al

elenments . of the professional's intellectual process by not nakin

j udgenenggeiz AN brOBigFgg@ithbetbgﬁémahd. HIGHF rRatBle uRRiBAS 2 s! R ! ANt

psychol ogi'cal barri er. ty report writing software s ares _
Kqow! ORGP I AngE KHBIAGAGE ARCAIANBS er e BB afdyBar o 1
P S 2R RE ol ol LT KPR ool Sorcien= "

the normal costs and efforts associated with this type of knowledge capture

and software development is significantly reduced.

- Remaining consistent with the mission of Knowledge Architecture, when

the structured content is p'resent'ed to an SSA user, he can navigate anywhere

within the hierarchy and answer any question in any order. With no rules to

follow, the presentation of knowledge (i;e., structured content) via Knowledge

Architecture achieves the standard of an open architecture for knowledge.

This stands in sharp contrast to the expert systems wherein rules
decide, based on one set of answers by the user/professional, what questions
should next appear to the same user/professional. Problems arise when the
sequence of questions and answers in the software do not fully-adhere to the
situation. The user/professional is still required to provide an answer he does
not necessarily feel fits the situation. Within Knowledge Architecture, should
exceptidns to the rules occur, the user/professional simply moves on and/or

makes free-form changes to the end-product that account for the exception.
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infrastructure in ternms of the sequence of presentation of information via
a narrative report. This nakes the managenent task of searching for

rel evant material and conpari son between end- products- much nore

manageabl WO01/88023 strategies also try to raise the | evelPCINUSQUENM6 y Of
comuni cation. However this is where the simlarities end. Know edge
Architecture in the present invention directly captures structured content
f rom t h&hisci{aowledge Archut&ﬁumwpmlmtqmwlemsrte theasserfrefessianal; grpatr e
programm ng teans. .In thé:present .invention, Krow edge Architecture uses

an openflexibitity irethewuse and appdacatlus ofithe knowlédgemvhtad[eﬂ withither§88Acess to

structured content is freeformand rule free. Most if not all the report -

witing systKioseoveraghvenl that doralds ofwsame heed tolbeshipleineatéd andtthe _
user/ prof essi onal sees and . experiences. In the present invention, there is

an_aut oggien inputs ahe straotured womtent iimselly agdinowledye Svolvdlsy es espeitent i nt o

a finished product as conpared to the avail able report WW|t|ng sof twar e

whi ch regtisitedowharid e(oREMeSBA &t Will. KAowidge! AréHiRicRire2hllows dhbhe
fini shed software product. In the present i1nvention, the detailed control

over thgy & Bask Saiifiin the SBKel'bV I’é\ld'iﬁ ﬂﬁ%ﬂi&l&ﬁ‘&n&‘%ds@léﬁé%t%”erat I on

capability. ny report witers. romnarrative generation that is
very S“ﬁh and rigid, follomnng :,fron1 reliance upon preset par agr aphs
or sentences As such, it has. worked for 1legal, financial, and insurance

338;? Commur Vit R 1 ﬁesciﬁ‘??&é@ﬁé@@‘gﬂﬁb"ht 5 gg,agolggg& h’?ﬁg 500/ 15460
Phese: uaBiining TRBSIHY oipbmes.of Be iikeMooddr A hyBR  ASWiR ERBGR 27
processgubiid) thit® s&é?esgveafrfé\éea%gﬂitgﬁgﬁc&e Upgfide? Yhd usage burden.

Once again, Knowledge Architecture bypasses all the inherent burdens that

- come with the implementation of a rules based éystem. Furthermore,
Knowledge Architecture assumes the user/professional knows what decisions
need to-be made, the f_ac_tors that go into the decision making process, and
should maintain the discretion of making or not making those decisions.:
Knowledge Architecture understands that the seasoned user/professional has
likely- considered all these factdrs. and come to his conclusions prior to ever-
explicitly answering any questions within a piece of software.

These factors give .the expert his authentication and credence to his
credentials. Knowledge . Architecture supports these elements - of the
professional’s intellectual process by not making judgements on behalf of the -
professional, thereby overcoming an important psychological barrier. - -

=Speeialty report writing software shares with Knowledge Architecture a

purpose of producing an ;-end-product (a narrative report). Like Knowledge -
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sophi sticated mail nerge or cut and paste strategy. The present invention
I ncl udes detailed control over the narrative; allow ng. the sentence to be

mani pul at e o the pungtuation. Such fine control ov itten
word, al ogvg&%#st he suppl-ementary tools for narrative ggéybg'{%(l%o
produces an excellent witten narrative. As a result,-the present

I nventio roduces a flpyid, natural, style of narrative tha | osel

reflects tegture, s SPeRiAlYy: raPOR: M‘tmgo@eﬁc‘,‘fﬁf.e RYeS, q’ﬁ‘(ﬂfd ‘gﬁalwq - of
narrative, nore professionals will welc and adopt the administrative
support PFREESSRs RS & knawleddge Fespurce: f&?”'g‘ strategies JIRAUCA @ RONSISeRDr oves
upon the_di saggregation strategy of designing a database with an interface
to capt uinfrastaiciue uhsermamrthatsaquenceﬂé Rresgntation of infermatien via a hi s

di saggregation strateqgy, again,: is the time and cost burden of bringing

i n progr Aanatiyetrepost. %lis)analqes tke managersent jaske of searchingdon relevant
content is directly provided and controlled by the expert, the tinme and
cost pr omateriak anss comparisan: between end{producisamuchuanore managealelet ended,
and barriers are broken with respect to the anount of information that can

be gat he Bodh strategids @lsmiryttosaisedhelevelof equalityrof commignication. Hewewer ve
generation capability that can be used to nore effectively communicate the

resul ts thisti@whené dthesimilariiles adi ng process, all the while relieving the
user/professional of the adm nistrative burden that is not inherently

avai | abl e wi t Knowlddgeli Arslitettavie dn the Jhregient -ih@ehtibn\ﬁﬂireéfclf ures
PCT/ USO0/ 15460 Wth respect to Know edge Managenent, Know edge Architecture

I's an  estrutRirgd GomentRém iPskpertLLgle., INENhGWRRIJLEAPENE Phadeddded €S

previously existing know edge stored in various structured an
unstruct Hbgpbdlﬁfgﬁr@fghqmﬁm fapsEent s, web pages, etc. Know edge
t

Architecture of e present. invention does not categorize or organize

exi sting inf ofrjTeieOThre88At iRGention, Knowledge Architecture uses an. open
architecture for the presentation of knowledge wherein access to structured
content is-freeform and rule free. Most if not all the report writing éystems
available direct the path of questioning that the user/professional sees and
experiences.

. In the present invention, there is an automated preparation process that
converts raw structured content into a finished product as compared to the
available report writing software which requires teams of programmers to
convert raw material into the finished software product.

In the present invention, the detailed control over the narrative leads to
a very fluid and dynamic narrative generation capability. Many report writers
- suffer from narrative generation that is very static. and rigid, following from

reliance upon preset paragraphs or sentences. As such, it has worked for

legal, financial, and insurance documentation. However, for the professional
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Know edge Architecture attenpts to capture the organization and structure
of the tacit, inplicit, and hidden know edge that resides within experts.
Second, Know edge Managenment nanages expertise by offering searchable
dat abaseswOf1/08022% a person's know edge enconpasses. Thi BCT/HBWHS46Pncl ude
pointers to docunents witten by the expert. However, the database
contai ns know edge "about their expertise", it does not necessarily

cont ai nvhose edmmutications! are l¥sstrigid anekare inhiereht partof their prafessional sof t war e
may know that an individual has expertise in building roads through a

j ungl e jdéntiry) the -dtiﬂedﬁ righd viadtingp aygfmcmtdmd@pthéwspemmwr report of

building a "road in the jungle - ich he woul d have. . The purpose of thi's

type ofwriaryhad st Yersd v righPsdtion. woul d be to offer the |ocation of l
the individual so that others building roads under simlar circunstances

coul d cont acl"hé“-ﬁio@gscqmrﬁﬁftﬁéiaE?éﬁe’ntOfiml‘émWrﬁ ¢isivell eyendKzpw edge

Managenent strategy depends on making contact with the expert and the
i i R Rt T B
e 1 nBS PUGALA il Ber g, RARRLGSC ofling e Syl o e 1 (e
T S 8 o e S e G e G R0,
3L g Sy e BObPRchaRE ook o P BMS ugore], Hobdbs0
PO, BhblSe g heahcihs R okl e iBeht e MEH EAesRRNARTN .
vent Mihieal oot naxve Shet surealy cferéots’ tne” BrofEtidnalfy Serki P esent

document. With a higher quality of narrative, more professionals will welcome

and adopt the administrative support f_hat Knowledge Architecture offers.

~.+ .-The present invention improves upon the disaggregation strategy of

designing a database with-an interface to capture professional information. .

The greatest hurdle faced in this disaggregation strategy, again, is the time

and cost burden of bringing in programming teams to build the software

system. Once again, since content is directly provided and controlled by the

expert, the time and cost problem is resolved, the scope of potential

questioning is extended, and barriers are broken with respect to the amount of

information that can be gathered. In addition, the present invention includes

the narrative generation capability that can be used to more effectively

communicate the results of the information gathering process, all the while

relieving the user/professional of the administrative burden that is not

inherently available within the disaggregation strategy.
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but the primary focus of its collaborative capability is with respect to
di saggregat ed knowl edge, i.e., Know edge Architecture of the present

invention facilitates collaboration on:#he gathering of s | i
infornatioﬁ"ymmgarsons separated due to tine or%geographﬁ&ﬁE%vﬁﬁannre,

the present invention produces an end-product such as a docunent that
could then.be the subject, of a _collaborativ ven i thin.the domai n of
Know edge. MhnWilhEeaPeck o Knawiadgs Maragement Jnowledde Auhitetiuien e o,

suppl enments and. conplinents the donmin of Know edge Managenent, erall,
Knoni cdgBniraly itierent GOMAI, BIrshn@Medts MABAGPEER OrUARFoR PBIHENC{ o
only appropniate best practices of the prior art, pushing beyond any

pr evi ouseKistingnawledge stered inyyardaus siaictwed-and pbstvstureghiorgs sueh
execution inherent in the prior art. Know edge Architecture and the present

i nvent i oascdegumentshavab rzages:t etk r Knowledge nArchitectiures ofathe Jpresenbl ogy

maki ng the 'devel opnent of specialized software applications a highly
manageabinvemtionatibesdnbl eategoriZer roracyganizerexisting rinfamatiorDFespulResON OF
THE DRAW NGS 18 WO 01/08023 PCTI US00115460 A nore conpl et e under st andi ng

of the pKemwed'?e\mnhneuuwauemhﬂbacamutélmeeofgarﬁzaﬁm andustrecturg of

consideration of the following detailed description of the invention when

consi der ¢k tavil; impheit,i and hiddent kKirowiedgerthabhiasides! withimespeits. Whi ch |i ke
reference nunerals indicate |like features throughout the features thereof,

and wherein; Begond, | Knowlddye dMapagement’ Thanages expenise Mieroffeing’
Acappell a conponents according to the systemand nethod of the invention;

o i £ cc RS yaabases S AR ool S MhBES Whsifpakaias
represenpiight InélGHe’ p6mtétdsts |dddutieRfs Wiftten by the expert. However, the
database contains knowledge “about their expertise”, it does not necessarily
contain udetailed knowledge of their expertise”. For instance, the software
may know that an individual has expertise in building roads through a jungle
however there may be no information describing the process of building a
road in the jungle — which he would have.
The purpose of this type of Knowledge Management software would be
_to offer the location of the individual so that others building roads under similar
circumstances could contact him. Of course, transfer of knowledge using this
Knowledge Management strategy depends on making contact with the expert
and the quality of the communication from the expert.
With Knowledge Architecture, an SSA could exist that has captured the
knowledge of the expert and is readily and consistently available regardless of

the availability of the expert. As a result, detailed information on the

considerations related to materials and method of building a road in a jungle
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creation of a specialized software application according to the system and
nmet hod of the invention; FIG 4 is a flow diagramrepresenting a detailed
description of the creation or nodification of a specialized software.

appl i cat U@ 0HeR2¥ di ng. to the system and nethod of thePCHUBMMIS4A; . FIG 5
is a flow diagramrepresenting the process of building a specialized
software application according to the system and nethod of the invention;

. FI G would be tvailabledbraughiuse of the presentinvenstisnoNot odiynthad, butbyi ner to
a speci ali zed software application according to the system and net hod of

the inigngie SSA the iknowlédge: of sgacrbulldingiisi disaggeegatedeintooits
nodi fying a container wthin a specialized software application according

to the gompenemacofféringd maksivbequalitative data storé@m thd PréSess ol rsdW/ 15460

FIG 8 is a flow diagramrepresenting the nethod of utilizing the dialog
desi gnquﬁ,gd.) according to the system and-nethod of the invention; FIG 9
Is a flow ditfagram representing the nethod of utilizing the end- product

desi gner (1ma|§6cnf:6wwg@ MQﬁa%éﬁfeﬁF‘ faeMittes esliabioratien oF persens  FI G

10 is a flo ramrepresenting the -project managenent conponent of t he
2P ol U8 GEOGAete, 1 sl pBiaR WY campg o BRI 0T
" oS, ddgheds? e ho 7550 RRAHEN S SebfiRBH Kb P00 o
Lg(rjfrglr %ﬁcﬂ%‘? SPfinaRy ' fostls S BF HE" Solbt¥rafidd ' Qdbdliifity” i€ "with © régtdt 9o 2nd
disaggregated knowledge, i.e., Knowledge Architecture of the present
invention facilitates collaboration on the gathering of specific information by
persons separated due to time or geography. Furthermore, the present
invention produces an end-product such és a document that could then be the
subject of a collaborative event within the domain of Knowledge Management. -
:Knowledge Architecture of the present .invention supplements and:
compliments the domain of Knowledge Management.
- OQOverall, Knowledge Architecture as 'implemented via the present
invention selects only appropriate best practices of the prior art, pushing
beyond any previous limitations in strategy and overcoming the shortcomings
in execution inherent in the prior art. Knowledge Architecture and the present
invention create a whole new category of business process and technology

making the ‘development of specialized software applications a highly

manageable and affordable goal for any organization.

BRIEF DESCRIPTION OF THE DRAWINGS
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according to the system and nethod of the invention; FIG 13 is a flow

di agram representing the fornulating of a dialog.: according to the system
and nethod of the invention; FIG 14 isia flow diagramrepresenting the
for mul at i nNYOP833 end- product according to the systen1aﬂ§"HEPW586 f the
invention; FIG 15 is a flow diagramrepresenting the use of a specialized
.. software application according to the system and nethod of  the

i nvention; Gmare | gomplete,y W&jﬁmw'&)r 9§em$ nPresrnty Joxeation and

sel ection.: . conponent of the dial og nanager according to the sysfem and
met hod oadvantages rtherechbmayibe acauiredauppdwppasgidenatiarafsthe ifalipwing
content interaction . . ... conponent of the dial og manager according to
t he systdetailed dasoripiionfof the invention ovhes considereddnocamnestion witbriheon;
FIG 18 is a flow diagramrepresenting the topic initiation sequence in

t he contaccorhpanyiagt idrawings;oirerwhich like wmferenceranumeralsc indicatey like t he
system and nethod of the invention; .FIG 19 is a flow diagramrepresenting

t he t opi featliresitheoughputthe features thereof,cand wherein;t i on conponent of the
di al og manager according to the system and nmethod of the invention; FIG

20 is a flow FIGOT dg1a flone sifagrany répresentingss brbadr ovbrview of Acappellapr oduct

according to the system and nethod of the i1nvention; FIG 21 is a flow

di agr am geinponents agcording toithe syltem and methodof therinevestidn;according to the
system and net hod -of the 1nvention; DETAILED DESCRI PTI ON OF THE | NVENTI ON

W Th reapect E G P RESIrerE g SRNIAR ! Kiolletiges
Ar chi t echrérfitecture and the method of the invention;

FIG. 3 is a flow diagram fepresenting a detailed description of the
creation of a specialized software application according to the system and
method of the invention; -

FIG. 4 is a flow diagram représenting a detailed description -of the
creation or modification of a specialized software application according to the
system and method of the invention;

- FIG. 5 is a flow diagram representing the process of building a
specialized software application according to the system and method of the
invention; |

“FIG. 6 is a flow diagram describing the process of adding a container to
a specialized software application according to the system and method of the
invention;

FIG. 7 is a flow diagram describing the process of modifying a container

within a specialized software application according to the system and method

of the invention;
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and Acappella. The purpose of the present invention is to capture the
skill, experience, understandi ngs, w sdom and know how that defines the
speci ali zed know edge that an expert brings when assessing, eval uating,

revi ewi ngWaR198#dsi ng, i nvestigating, or analyzing a paROTAINS4sanner of
situation, event, circunstance, or process. This captured know edge is then
converted into a Specialized Software Application (SSA), which is a

st andal one pEl@o8ds$ actiow diagramaepresenting,thermethod ot utilizing the dialogr e
application. Until the know edge has been captured and converted into an
SSA, t hdesigmer ¢tipt) decordingatothe sSysierrandthethed|of thelinpventionpe di sposal of
21 WD 01108023. PCT/ USOQ 15460 the. expert. Once it is converted into an -

SSA, that knPigiegds a flowbdiagram represérnting the methoacokatilizing the erdcone who
has access to the SSA. In order to build the SSA expertise (1) nust be

capt ur egroduot mS}Q"“ (A2pactording o theesystéfPand Methodosithedavérition;as
ca

captured by the ppel la Designéer (100), is then converted into a format

that is prespg.ahlige i§ haolieWw 'diggrant aipréséntinef thet Projet mandhendt

presentation of expertise. (1) via the ‘Acappella SSA InterfacCe (230)

def i nescgmp@fghtof Waéggbéﬁé ﬁetéﬁjgiérfa@cb?din (tBCiﬁé-sgémh%d théth8d-oft ne

present 1 nvention, enconpasses functionality nd processes as

perfor ng i ucted by the Acappel |l a Designer (100), the Acappella SSA
I nterface @ggggi&gﬁd t he Specialized Software Application (200). For the

pur pose of R PR RO AR Nep R holrhbBiE bt Bayitne! o o
unde  @AbihopBrfoRNIR S epriicl ek roc el AR e '8

?Egl.i Edm%%%&"ﬁhl'?e ﬁiv%%ﬁbh?“ or event. This body. of know edge fll.ows from

FIG. 12 is a diagram representing-the method used to formulatea
specialized software application based on the dialogs and end-products.
according to the system and method of the invention;

= - < FIG. 13 is a flow diagram repr_e_senting the formulating of a dialog. :
according to the system and methed_ of the invention;

FIG. 14 is a flow diagram representfng the formulating of an end- -
product according to the system and method of the invention;

FIG. 15 is a flow diagram representing the use of a specialized
software application according to the system and method of the invention;

FIG. 16 is a flow diagram representing the assessment selection. .. ..
component of the dialog manager according to the system and method of the
invention; |

FIG. 17 is:a flow:-diagram representing the content interaction .

component of the dialog manager according to the system and method of the -

20




| earni ng and experiences the expert has undergone over tine as they have
exposed thenselves to the situation or event in question. Over the course
of time, the expert builds a warehouse of know edge about the facts they
can obserV@N"@ﬂ@3infornation t hey night: gat her, the judqRGEBS08/15468y coul d
make, and. the relationships that tend to exi st between the el enents he
considers. \Wen the expert enters a. situation, he proceeds to work

t hrough Wvendipohi ve of - questions, i.e., the expert determnines the
guestions relevant to the situation 22 ilrit WO-01/08023 PCT/ 1JS00/ 15460
and hi s answeFlGi 18 is\aflowdiagrasrepresenting thentopic jnitiatier sequedceamguage
pat hol ogi st who is assessing a child who is having difficulty producing
speech theucostemtjnterdctionearnponent ef theedialog menagfertdoeordingue ther ong

enough to formsound patterns?”, "lIs the nouth m sshapen?", "Wat sounds
i n partisystem ardanethoe ofthednenttont fficulty with?", "Does the child
understand how to actually pronounce the sound?”. In doing so, the expert

i s gathering G195 atflow didgrain @presenting Wi idpic titife Segpichedsn t he
appropri ate data about the chiIJ@Pglxﬂﬁgggathered. Expertise 1s further

defined the édwtent friteration &SmpbReAPOPthE AIART] Aian e&%’é&ﬁ;ﬁ@ t6fthgctively

nove t hrough the archive of questions, the expert ugh the course

of tine, sy AREIEtho6r thelin¢@son; ve map that they proceed through to
the appropriate questions. This map begins with broad areas of

oV LS:¥ Fom b K20 o JoF graft S8eresaifing 45 PRicess, f h“%aﬁﬁéﬁaﬁaﬂﬂii |
pur hose ST HRHuRt GRS MR RGBT R IO (opi 8 ana
For the SpecchCintr Bhauigd Siddtall Hhedsbrtd RERnskPRidyRCg8hSRIDN °"

component according to the system and method of the invention;

DETAILED DESCRIPTION OF THE INVENTION

The invention may in one aspect be described with reference to Figure
1 with respect to an overview of the present invention, Knowledge Architecture
and Acappella. The purpose of the present invention is to capture the skill,
experience, understandings, wisdom, and know-how that defines the
specialized knowledge that an expert brings when assessing, evaluating,
reviewing, diagnosing, investigating, or analyzing a particular manner of
situation, event, circumstance, or process. This captured knowledge is then
converted into a Specialized Software Application (SSA), which is a
standalone personal computer, networkable, or Internet based software
application. Until the knowledge has been captured and converted into an

SSA, the knowledge has remained hidden and usable only at the disposal of
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areas such as Hearing, Voice, Fluency, Phonol ogy, and Language. Wthin

| anguage, there are three areas conprised of Form (understanding and use of
the rul es of |anguage), Content (understanding of neaning), and Pragmatics
(the. socwelo1/08023 of | anguage).. Each of these areas, inPETLURVIHBak down
into further topics, often based on the type.of skills that require
mastery. The expert is able to quickly identify where the differences fram
nor m exhet expert. Qhcdlt 5. cOAVERe@GNTdAN0SSA) dhat knowledgek canthenvaade t he

hi erarchy into those topics' and associ ated questions that are inportant to
t he chijwvhilblath apdereedsibie by anydnewho hastaccesstp¢heiSSAi s comuni cati on
of findings. Experts are often called upon to produce sone end-product,

usual 'y .a ngpr@idereor baid the tSSA, @%eﬂtﬁé {1 mustpbe captated withirf thesul ts.
The reports follow directly from the information that has been gathered

duri i T, i :
uring Ag @?Sggs'gﬁrg(w.sﬂ‘ heTExpertisgof1)s asseaptured dyethe Acappelkae or

pattern o essence, the pattern of presentation can be

script qgesig;ha &ié%?, i H'Léuﬁ:é St a foRn@Pinatls préserableothedugh tien be
ed accordi ngly,

script ased on a hierarchical presentation of information

vent I AFETREIR, S e D TR O ol (P e st on

I nventio prov answers to ‘the questions

that 1 iaRRgE A R (200 BeRAgs ETSDGIBRIE Sdttnar Application Pr oduct

CFL ;e (16 e S5 Vi, ShAHBRIAES o ctiaghy e

vt A oS RS TR Ui o Acippe OBPer o9, PP

(200) * hRcAeaRpdl S Irgedag®) (pioy AHElHG SppCiiblParmught Applicatio =5
(200). T L _— o

For the purpose of the present invention, expertise (1) must be

translated into a form known as “structured content”. Structured content
begins with an understanding of how expertise is applied to a: situation or
event. . | o :
Expertise can be defined as a body of knowledge and skills that is
applied .against a situation or event. This body of knowledge flows from the
learning and experiences the expert has undergone over time as they have
“exposed themselves 1o the situation or event in question. Over the course of
time, the expert builds. a warehouse of knowledge about the facts they can
observe, the information they might gather, the judgements they could make, -
and. the relationships that tend to exist between the elements he considers.
When the expert enters a situation, he proceeds to work through his archive of

questions, i.e., the expert determines the questions relevant to the situation
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know edge to the SSA user as defi ned by the structured content built using
the Acappella Designer (100). In the present invention, the expert

directly c t he devel opnent. of the end-product an&f’%@@? (200)
via the Acgg)fo({el {mésDesi gner (100). The Acappella Designer E 8

considered to act as a devel opnent environnment. 24 WO 01/08023

PCT/ US00/ 15460 Th hi | f .. ca facilitat ' Lth the;
.. expert aﬂaﬁuﬁsa%fw%?éﬁfﬁ hﬁoslqr:m&?ﬁeéﬁ&r‘%nﬁer ?’ﬁl!%t?heépg?ﬂf;ﬁ[\ggé&an‘ﬁﬂ% . Note
Dosi gno; PRITRGISt Who iSasseasing:a s e oaVing JHCUY RIOAUEND SHeSthr o
. At int duri the d { le, th t
P or vt ar B0URGS SRAY ERROPIMSEI YiTe e MUSCIARIOL die J500HE SIEMG ARPUGH Kne

Acappel | a Designer (100). Wthin a matter of nonments, the structured
content farmsoved palternst, als thermauth migshapen?e, GVhat spundsiin pagiculae
Acappel la SSA Interface (230). The expert or another professional can then
i nt er act daes hthenh ehitdshave oifficultyr with?",bd20es rthea chibdunderstantl ch@sAtaiser
enters his observations and judgenents as answers to the questions and can
choose t acluallypronauncedhemsaund?”, I doingasoathe=pupert isigathéring dataforom t he
answers to the questions. The SSA (200), once generated, is a standal one,

net wor kathee sitoationr Il answeringbthases questidris)cthe approprizte aatahabout the
i ncorporates the Acappella SSA Interface (230), however it runs separately

f r om andchild isobe¢ingrgathereédier support.from the Acappel | a Desi gner (100).
Know edge Architecture, as per Figure 1, is enconpassed wthin the steps

required to nBxpeftisenissfather efinedobyhitie efficiefioyt o thefdata §athetiny
Acappel la. Figure 2 indicates the process of the capture (80) and usage

f( 283,\,1 g;ggfddmt TostfestivenNimovethhsagiv the ardhive of Galbstishs thel et AAS, Of
through the course of time, developed a powerful cognitive map that they
proceed through to the appropriate questions. This map begins with broad
areas of consideration or topics. Topics break down into more finely honed

- topics, moving from broad to specific. At appropriate points in this hierarchical
map, the expert organizes appropriate questions that define the topic. The
purpose of this hierarchy is to efficiently navigate down to topics and
associated questions that are relevant to the event under consideration.

For the speech and language professional, the broadest topics are
areas such as Hearing, Voice, Fluency, Phonology, and Language. Within
language, there are three areas comprised of Form (understanding and use of
the rules of language), Content (understanding of meaning), and Pragmatics
(the social use of language). Each of these areas, in turn, break down into

further topics, often based on the type .of skills that require mastery. The

expert is able to quickly identify where the differences from norm exist and
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Architecture. The capture (80) of ‘structured content occurs entirely within
the domain of the Acappella Designer (100). Capture requires nmapping (20)

the purpose and structured content (topics, questions, and end-product) of .

the 25 \W0OOL08BD23 PCT/ US00/ 15460 eventual Speci al i zed PEBUSHESES0
Application (200). The. -structured content is input (30). through a
structured content capture interface and permanently stored (40) within a
data stquicklyrteavdrse the hierarchy irito thoseiitopics' arid-agsagiated quesiionsjthat (100) .
-Bridging capture (80) and usage (90), the structiured content nust undergo
pr epar agtedimpicrtantits theohilddreing lassessed.ont ai ned within the Acappella

Desi gner (100). After preparation (50) the structured content is in a )
format that Aisecopdansaspectot éxpertise ISsonitfitnicationroffindingS§SBxpettsre is a
standard format for presentation (60) through an interface that makes the
struct uafofen caléd ugﬁmérﬁroﬂﬂééﬁsﬁi@@bnwwabt,ms%laﬂy@naﬂaﬁbé-@epm an SSA
user. Interaction (70) occurs . when the SSA user navigates through the
topic Wh‘amg&fboht)aiﬁ@ hs GIUGRArt® BF réslilts: IR Feioriafoliove direetip ftomt i on
under consideration. -=Upon - answering the questions,:the result is

per manegy N}fﬁﬁﬂéﬁoﬁ"!ﬁafﬁ 's%eszg'gaftﬁ%?d”éhri ItAbeévalugtive \prasesd.OPhe of t en

results 1 n e conmuni catr1 on resulYs be 1t the'informtion

San  Sorports) BSugtiP HBLE 4 Sthisfufd6F pfien O redBRIATRRL In ediiReaifg B | he

T G i s T R
e e e
ig; ai Lle?ln d@gaﬂrgﬁpﬁﬁaﬁth% g&ﬁéﬂel or?d(@m@agékb?ﬁgg) ° _cc%_rﬁﬁ%c?ﬁ he '

Fi gur o RieSSRIAEN, G intaEBetigh aRc WifieR OB anaR KU S3F pronlcdd o I,

repare f e s -
prep eseé)ornd function of this invention is to provide a facility whereby the.answers to

the questions following from the evaluative process can be converted into an
“end-product that includes narrative generation.
-+ . Structured content therefore, is defined as the hierarchical relationship
- between topics and questions; and the infrastructure ;that is used to build an
end-product, i.e., the hierarchy of presentation of information that is the
content of a report that contains narrative and accompanying graphics and
charts. Acappella (10) effectively and efficiently converts structured content
into' SSAs (200). And the Acappella SSA Interface (230) presents expert
knowledge to the SSA user as defined by the structured content built using the
Acappella Designer (100).
: .- In the present invention, the expert directly controls the development.of
the end-product and the SSA (200) via the Acappella Designer (100). The

Acappella Designer (100) is considered to act as a development environment.
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use the structured content that defines the SSA (200).. Through the
designer 26 Pill WD 01/08023 PCT/ US00/ 15460 interface (110), the expert

i nput s the“@hﬁﬁghgred content for an SSA. There are two forns of
structured co captured by the designer interface (11R5T/USORAS469; st s
the hierarchy of topics and questions that are at the core of the

expertise under consideratio nd is captured via the djal og designer

(111). The expashdimsel o 2 Jeciltator vorking with The expert spuls strugtared

end- product desi gner &ééZ) and is used to design“an end-product, usually a
nar r at i véonteapdnto tthet Acappelia sDesignen (o). Netey thate anyonenwitbshagioer. Use
of the designer interface (110) is controlled by rules that reside as data
wi t hi n teemputencempetency isiabledatusestheuAcappella Designem{l 0f), Les thegesct s,
properties and nethods that the designer interface (110) displays are based
on dat a isinorpeed foothelpersondo bena softwaresprogeammer. on data structure (120).
Know edge i nput through the designer interface (110) is stored in the

desi gner pr oj Atanygointsduring theedéveiopmdritecydie, thecexperbcan formulate ianuct ur e
(130) contains the raw, or unprocessed, structured content for at : |east

one ~SSASSWH{200)dromithetsheichsredneontentas ioapﬁlreﬂll%ghé é@aﬁp@ﬁa Designeni ng of
. acC

at | east one designer project data structure ( opened desi gner

proj ect (1QQ)aWithind mictter Giihohers sthekstpuctupsd eobtantcisiconVertedlinfio & 0 ect
provi des a feedback |loop to the expert by displaying the previously

capt ur edformet that can msgwbarthr RtHe Acappdila! SSAdAE g!éd).l)rh%nd the

end- product designer (112). Once displayed, the structure ont’ent can be

modi fi edgxpet br é?fdthé??lr?ﬁgéi?dNaﬂi chhexp?gg{ﬁé@efwmﬁecssw K%Qévegmg%%fr fore

SSAs. Use of the Acapp a Desi gner can occur 1n a

ST ver BB o SIS GLENCTHE S (R dhiers e dBS4RRBond" a9
judgements as answers to the questions and can choose to produce an end-
product, such as a report, that follows from the answers to the questions. The
SSA (200), once generated, is a standalone, networkable, or world wide web
based software application that incorporates the Acappella SSA Interface
(230), however it runs separately from and without any further support. from
the Acappella Designer (100).

Knowledge Architecture, as per Figure 1, is encompassed within the
steps required to move from expertise through the production of an SSA via
Acappella.

Figure 2 indicates the process of the capture (80) and usage (90) of
structured content via Acappella (10) that define the steps of Knowledge
Architecture. The capture (80) of structured content occurs entirely within the
domain of the Acappella Designer (100). Capture requires mapping (20) the

purpose and structured content (topics, questions, and end-product) of the
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27 WO 01/08023 PCT/ USQQ/ 15460 and options about the project, which. is
necessary. for the..processing of the raw structured content into a-
finished SSA (200) format. Upon denmand from the expert, the raw structured
content fwO0a8038A in the designer project data struct REEFUSABGY60| s
conbined with information residing in the designer definition data
structure (120) and prepared for presentation by the SSA fornmulator (140).
Not e t hgverttaap Speckilizedy SoftwarecAppiication :(200): ikhe fstiuctureek content is
definition data structure (120) and the designer project data structure
(130) inpue (BB} dRfbugh @ strectdréd cantent capturéhiateifiice @and. permanentyp)
prepares the content and data underpinnings of the SSA (200). The SSA

f or mul agtored 146) withihadata sthrctof tisatiiswithinrthdademair ofitheiAcappella wi th

hi erarchi cal 'topic tables, question |ayout and positioning data, and
en_d-‘proﬁgg@n%qgng.ng | ogi c. Furthernore, the SSA-fornulator (140) -
initialrzes the SSA interaction data structure (220) and establishes; the

data infrashkg r SE&UYahQ: tstruichgr tents t the
So user o P B g D e ot 1 he

oo 1 N EhakidoPretirdtion 5(%%?9 2 prodesshaliCcontathde Withit R Aappefiar uct ur es

ce raw structured content 1Is nverted

|10 SREGHEP (104F A bon {89 1 BPRElUSa SREY aaemhaPac e
e ach ol BEFSSH GO0, WHFEDN S5 el n assode Rimr
D2k ot o7 i, B e R o6 A Bt

(expert knowledge) available and accessible to an SSA user. Interaction (70)

occurs when the SSA user navigates through the topit:. hierarchy to answer - -
" questions that are relevant to the situation under consideration. Upon -

answering the questions, the result is permanently saved but can be modified - -

- at a later time. Usage (90) often results in the communication (75) of results,
be it the information carried by the answers to the questions or a document .
generated by the SSA (200), that is used to support the ongoing activities of
the SSA user. |

Figure 2 further indicates that the SSA (200) is a complete software
entity that does not require the.Acappélla Designer (100) to run, even though
the Acappella Designer (100) was used to build the SSA (200). . .. -

A detailed description of the creation of a SSA (200) according to the
Acappella system and method of the present invention is indicated in Figure 3.

An expert uses the Acappella Designer (100) to capture and prepare for

use the structured content that defines the SSA (200). Through the designer
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Interface (230) and the manner of structured content access and display of
this interface are unique to the present invention. Structured content

begi ns th resent ation in the formof a series of topics and associ at ed
questlons Prfﬁ Pe to be answered by the user. The interBHYWN IR h t he
topi cs and questlons I s handl ed by a conponent of the Acappella SSA
Interface (230) known as the dial og manager (231). The dial og nmanager
(231) dr mxgrface.(m%tthesxaeaunputsetheemnMHMt:ome@hf@mn @Adﬂhﬂﬁ a&fon data
structure 10) and presents it to the SSA user ‘as a topic hierarchy and
quest i onbwo ms of strugtumda@;uﬂentzaptuted:byrtbecﬂ@gneelrdeda@g (1t0htldhe acti on
requests fromthe SSA user, insuring that the SSA interaction data

st r uct ur first 2i80the shieumamecof topics tandl guestions tthat are: iab rtheacope wfi thed or
nodi fied by the SSA user. Followi ng fromthe answers to the questions, the
SSA user expétiseaundemcensideratiomandds oapiued viadthe dialog gesidgreerefid-1)r oduct
manager (232). An end-product (240) often takes the formof a report,
usual | y Ther second form wfnstrocturedeecontent os eapturetiovia thedead+protduend can
i nclude graphs and charts. The end-product nanager (232) generates the

end- pr oddesighéf 112y and ti$ aisetd to dastgnwaeﬁdnprodmk%suhﬂyvmmdrmwh the
end- product ‘script. This |s a SCI’I pt “that had been created with the

end- pr odpsdort et Gipportslt ](;%ﬁemesdfrthessAhee‘éSA defini tion data
structure (210) by ,the SSA formulator (140 At each required point |n t he

g?gr g(rjo:jﬁc: hzg g?fltrqtbg?bzg | onrrggl?s %rﬁ@%}d%gu%glthat P{ﬁeget
ol e cORe: Wiih, 97 eiqrr uetition daf struchlfy (1), Mg bﬁ?@%bé’aé@m s
SaVCS | e ey 650 B HRSEE 110} DT .o
o0 dt Bre Oggﬂtd% §%k§rhe§ﬁﬁql$® fgigﬂﬁ fg@jdeeﬁaﬁercﬁéﬁniﬂﬁﬁ "datd Stflictire (1905, 2"

Knowledge input through the designer interface (110) is stored in the

designer project data structure (130). The designer project data structure
(130) contains the raw, or unprocessed, structured content for at least one
SSA. Working with the Acappella Designer (100) requires the opening of at
least one designer project data structure (130). Each opened designer project
data structure (130) is also known as a project. The open project provides a
feedback loop to the expert by displaying the previously captured raw
structured content data to the dialog designer (111) and the end-product
designer (112). Once displayed, the structured content can be modified. Each
project can hold the raw structured content for one or more SSAs.

Use of the Acappella Designer (100) can occur in a networked

" environment or on a standalone personal computer.

The designer project data structure (130) also stores other information
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Throughout this process, there are other conponents nmanaged via the
Acappella SSA Interface (230) that control other functions of the SSA such
as security, a notes. facility, archive, inport and export etc. The
conponent WOd/082he Acappella SSA are peripheral to the EEEUSHYIS#Id are
strictly there to enhance the functionality of the SSA so that it neets
the requirenents of everyday use required by the SSA user. The SSA (200)
can al sandroptions abeut the projatt, swhichads snecessanyrfor Swprocessing of dbet o

handl e or manage functions that fall out of the scope of the SSA (200).
Ext er nataw etriustiredreargentrint¢ 30 finisheddS8A: (200) format. ddpon @demaind tfram: ,_
initially declared to the SSA via the designer interface (110) so they can
be recofid égsbrty thei raw Stuéiured conteri3or anSSA. inAhe designerpraféct (dzia)

i ncor porates ‘the Acappella SSA Interface (230), it does not require the

Acappel sryélare 0T60) is Smbinedhwitte irfermation residiriginl thel designerdefimitionnet i on.
Once conpleted, the SSA (200)..stands apart as an entity and can be used

by the ﬂé&eﬁrug\n{i{?ﬁxﬂ%iﬁmpémﬂ for phaserviation Unethe VOSA forwulaloress to a

conput er, a aving to also distribute. the Acappella Designer
(100). il fthtd8RCoyBvaRhcy of ManelieR! Wedich fockr SPANEN R ed in

t he fl-@?\/‘ﬁghﬁ?bcgﬁr&gr ?Sﬁl ﬁga i gur‘?‘ ghave ‘correspondi ng rel ationships to the
st eps Ahe f i ' i i8Bf dif S(13py! ows.

Fi gur e 9eillion et SRR (T20F 8h b uesigher plojBCe dald stickre 1o0)

Know e j | a respectively and are indicated in

Fi gur edg’séé:ﬁﬁc;@%ggﬂt'%&??g@ﬁa %6%'1108023 PCT/ US00/ 15460 All three Figures
refer to. the Acappella. Designer (100) and the resulting SSA (200). The
designer interface (110) of Figure 3 corresponds to the mapping (20)

0010100 Skl 1A0) ik PR A s fdBRRGS o (1o

of the SSA (200). The SSA formulator (140) populates the SSA definition data

structure (210) with hierarchical topic tables, question layout and positioning

data, and end-product scripting logic. Furthermore, the SSA formulator (140) !
initializes .the SSA interaction data structure (220) and establishes:the data - ’ |
infrastructure necessary. to hold answers to the questions that the SSA user
will provide.

The SSA definition data structure (210) and the SSA interaction data
structure . (220) are the foundation data structures that:drive the SSA (200):
Once raw structured  content is converted into these two data structures, the
Acappella SSA Interface (230) can access the structured content and present
it to the SSA user so they-can interact with it. Optionally, the Acappella SSA
Interface (230) can draw information from an external data source (400) for
presentation to and interaction with the SSA user.

~.. . The processes that establish the functionality of the Acappella SSA
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(111) and end-product designer (112). As noted- in. Figure 2, these-- two
conponents are the interface through which the expert inputs (30)
structured_ content. The storage (40) facility noted in Figure 2

corr espond¥O %8438 desi gner project data structure (130)PGHER0BAI4EY i n
Figure 3. The SSA formul ator (140) of Figure 3 corresponds to the
preparation (50) step in Figure 2. Preparation (50) consists of the

cr eat i orinigrfage (230) andihemannes af staucturad coptent acresssand xdisplaytok
first, as noted in Figure 3, is the SSA definiti‘on data structure (210)
t hat corthis interfagerarenuniquedtostheuprasent inventiam: Strugtuied reontenbpegins SSA
Interface (230) of Figure 3 and Figure us opened, it accesses the

i nf or matWwithh presentatiomeindthie form of alseties tof topinscand Essociated djuastions it .
This event corresponds to the Figure 2 presentation (60) of structured

cont ent .that .aret to be: haswengd iy the aisarhdhi inleeadtiorSWith thertopics @ndD) |
conponents such as the dialog manager (231), end-product manager (232),

and adnquestionst isvhandiedoby a e8dponent dithdl AcappellanSSAdhtertade’ {230y t h.

the SSA user as discussed in Figure 2. The manager conponents pass
i nf or matkrrown bas kthan didlogt manadert (2395 AThet eideg’ Aartijer $231F idrads( 220)

and when called wupon, store the information thal the A user” provi des

during iinforfratioroaboi)theVSSA chatert fror? Me §".57-\6‘;15ﬂnitit=5|iloﬁafai3 the
SSA user, the end-product manager (232) 31 WO 01/08023 PCIT/ U 60 of

Fi gure 3210)and preseats itQétﬁé‘SS%ﬁBéﬁthatsoﬁ;ﬁr*gMﬁfﬁgd%g ;s.n fhgcesses

t hrough t he end-product script, whic 'on data

oo el Bnagier (25 peni SRS 1 RGE ) aioRTeaqEs RSN 1,
oo oo SSAVRSP AR 1t 0, SS°)TEIAAIN Belt Sk BANT et
Communi G e answers to questions as provided or modified by the SSAuser.
Following from the answers to the questions, the SSA user makes a
request for an end-product (240) through the end-product manager (232). An-
end-product (240) often takes the form of a report, usually narrative, but can
be an e-mail or other form of document and can include graphs and charts.
The end-product manager (232) generates the end-product (240) by initiating.
a process that works its way through the end-product script. This is a script
that had been created with the end-product designer (112) and processed into
the SSA definition data structure (210) by the SSA formulator (140). At each
required point in the end-product script, the end-product manager (232) refers
to the answers stored in the SSA interaction data structure (220) ‘and pulls
together and/or sets the appropriate text, graphs, and charting elements to
complete the generation of the end-product (240). The end-product (240) is

saved into an external file (500) and/or launched into an external application
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(75) as indicated in Figure 2 enconpasses the end-product (240) referred to
in Figure 3. A nore detailed descriptive exanple of the processes,
represented by figures 4 through 21, within the flow chart indicated in

Fi gure 3 wow1psid ows. \en an expert |aunches (401) th@CRUSMASHA0a pr ogr am
he i s opening the Acappella Designer (100), as represented within figure

4. \Wen this request is nmade, the Acappella Designer (100) | aunches (402),
a secur qSOO)Jsem:hras-a iwordeprobessomsothe érd-produetagan be maodifiedcThe §SAi ng
system |l ogin or requests t'he expert- identify hinself directly to the

syst em yé@ceart GRstiibuterdn entroduct (240) he thigdpasties:cess (403)- to the
Acappel | a Designer (100) and an open project w ndow appears (404) which i's

the interf acmwgmat B8] pretess; thersrand otivaincompohents managedprialthe
Designer (100) détailed in figure 10. As previously' defined, a project is

the t erﬂbﬁﬁéilé SSAftiteAhee 1230)5thab eontroPbther funetichssof thel SBA sucast hat

contai ns e raw, or unprocessed, structured content for at |east one SSA

[T 1 her goduiigh hdt88Tagilfy, Ehehive, imBoRi &1d expbffefd) Thet eoimibnanits efch SSA

I s standar tightl'y 1 ntegrated. The open project w ndow (1001)
Lo e, ARoBHOl SOR, B ptos i3 e cgent and 10 ety v ),
T APk B 1 S S Rindol nd KoHErBHOY:
(1000) o M SRR vl o Y4 EBE T S 90 S8 et
el Sy B oDy B BN ARl R Peia ™ 0o
a_un aup R 3aIF out éﬁ ihzg st8he 'of thd BEA 1200 EfieihiSsdifilire' rogrdins 4o
and data structures (400) must be initially declared to the SSA via the
designer interface (110) so they can be recognized within the finalized SSA
(200). -
Although an SSA (200) incorporates the Acappella SSA Interface (230),
it does not require the Acappella Designer-(100) to be present or available.in
order to function. Once completed, the. SSA (200) stands apart as an entity
and can be used by the expert who-designed it or distributed to users who
have access to a computer; all withoui having to also distribute the Acappella
Designer (100). -
' The detailed description of the creation of an SSA encompassed in the
flow chart comprising Figure 3 have correspohding relationships to the steps .
of the flow charts indicated in Figure 1 and Figure 2 as follows. Figure 2 and

Figure 3 in their entirety are the present invention of Knowledge Architecture

and Acappella respectively and are indicated in Figure 1 as Acappella (10).
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records are created (1023, 1024) I n the designer project data structure
(130) keyed on a new unique identifying nunber (UN) for the SSA. The new

UN and t in the designer project data structure or this new
SSA is {W)l evg@ and held in nenory (1007) to indicate téég"g%}’r”{lﬁﬁ?l y
active SSA The expert then proceeds to work with the SSA figure 5, as if

It Is an exis th_ an ex ro xpert sel ects
froma list oN' B?r@egé lgyres w@ﬁ@“h%@ﬁ?ﬂ?"%b@%ﬁhﬁsw &@a’ F

Desi gner 0 Th or exi ect is then opened into the

desi gner %\ gkggbeﬁ' s@nﬁﬁépie'#qqg?e% ié)a;%ef Mreesd; ‘5&'&93?@_ tacthesses
the. designer defjnition data structure (120) to retrieve and di s&eay
(1004) t Rappings(209) reterraghsta, inhifigure %r cﬁlgu,te 3 Thutherm dndicates s

whet her they want to work within an existing (1005) SSA or create a new
(1021) sepmponents: of dheAcappella Dﬁsmt;pr((ﬂd@g)kmm asnthe dialogidasigneri ng
el ements of that SSA, such as a unique identifying nunber (UN), are

r et ai ned({1)oand: endsproduct: designer 21312).—yAacm>ted- 5/ Fighoe | 2 teser 1604,
figure 5, requires working with the two forns of. raw structured content:

di al og (componsets:are theihterface thyougbnivhichhthe gkpettdnpudiss(30) stnictared ace
(110) can raw structured content be added as represented in figure 6 or

nodi f i edcententpieesteragen (40pJaeilify. ndtedVinO Fig\ie22 ROFa4pondEc460the al og
structured -content . is a hierarchy of, topics and associated questions.

The di al designenprdject datat structurs (130)indicatés ipFifirsi® the dial og  desi gner
(111) as represented in figure 8. The topic hi erarchy i s organi zed i nto.

i ncreasi ngly Tieé BSAdorRuRiter (140) bf'ﬁ%ﬂ‘@) ndi:“ﬁﬂl?é' @éa\’élfb?l' ¢

groups, topics, and question groups At t e question'le

quest i OnEG0)tgtsp inFiduren2.oPrépafition fB0) HORISE ofthé leBdRof the 1h0°; | |

time, text, nuneric  response, etc. ormat 1 on about eac

are ;ﬁgﬁ“{lﬁ@gﬁfég@% ﬂig%c%ﬂeg' ofthe $5A (200).08nhd firdtIA8 ndtédh FibhR 8, ishe
the SSA definition data structure (210) that contains the formulated structured
content. When the Acappella SSA Interface (230) of Figure 3 and Figure us
opened, it accesses the information within the definition data structure (210)
and displays it. This event corresponds to the Figure 2 presentation (60) of
structured content.

It is the components of the Acappelia SSA Interface (230), components
such -as the dialog manager (231), end-product manager (232), and
administrative manager (233) that handle the interaction (70) with the SSA
user as discussed in Figure 2. The manager components pass information
back and forth with the SSA interaction data structure (220), and when called
upon, store the information that the SSA user provides during interaction (70)

with the SSA (200).
' Finally, upon request by the SSA user, the end-product manager (232)
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stored in the designer project data structure (130). The end-product form
of structured content is designed via the end- product designer (112) as
represented by figure 9. End-product structured content is conprised of a
scri pt thwo®1/08028 has provi ded that nust be foll owed t®CHFUSRYIFHE an

end- product fromthe SSA. The script can include. graphical or chart

el emrents. @Qui ded by the nethodol ogy of the end-product designer (112), the
narr at i gf Figurei 8nwhiich lis: part obthe Adappella- 88 Intedace (230 procesgesi zed

| evel s such as sections, subsections, paragraphs, sentences, and phrases
(903) . . thrbaghi thel ehdsproduchecript, pwhich issstared! iavthie S8SAndefinitien data _
generated and output. Al the higher levels pull text together to build up

the endsﬁﬁ@lﬂﬁét(mog.' Abotheaehdprodact madgerf (238)sprdoesses thvougipttheed as
raw material via the end-product designer (112) within the designer

i nterfaghd é@bcﬁ@driﬁﬁ 4t edesi the ivforinationeprovided: by the SSAruseruand( 130) .

An SSA opened into the designer interface (110) contains the raw

struct U§ﬁijﬁgg§itt§gésﬁﬂrin@h&i6ﬂ Yath %kmmrétr(gzewo ietgtrmine which ogicalt

chooses ther they want to open e di al og designer (111) or.

end- pr Og#e to° frddedld thY6UGH 18 Fitedube the" i pritutt {eaop ebmrddicatione exper t

can tog Igner entities at any tinme during the design

Bna- pr RIS RAGRY 1A TiBATR iorBksehe IR, TIoBUc RAD) ifofbdha? oo

each Ilzl\;ﬁi U*%Qt he dialog (710) and is free to nanme, (721). This.name is
stored 9 ta elenment (730) within the designer project data structure

0 Pes! (8ol SolieR byl St of B pRIRERBS: R SEEAIYC 0
Thon’ achiGuis ¥ firhgh 27) Witnirt BRS il it cicarl if Fighre/s How'tdhod? SSA (200)
- When an expert launches (401) the Acappella program, he is opening
‘the Acappella Designer (100), as represented within figure 4. When this
request is made, the Acappella Designer (100) launches (402) a security layer
that either identifies the expert from the operating system login or requests the
- expert-identify himself directly to the system. Once the expert is identified, he
gains access (403) to the Acappella Designer (100) and an open project -
window appears (404) which-is the interface to the project management
component of the Acappella Designer (100) detailed -in figure 10. As
previously defined, a project is the term used to indicate a designer project
data structure (130) that contains the raw, or-unprocessed, structured content
for at least one SSA. If there is more than one SSA in a project, then the
content of each SSA is standardized and tightly integrated. The open project

window (1001) requires the expert to either start a new project (1002) or

continue working with an existing project (1003). To create a new project, the
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whi ch the SSA user can refer to the level (if different fromthe unique
nanme). Sone properties determ ne aspects of behavior (711) of the |evel
Wi t hin thewqﬁﬁfﬂ 00) such as) whether the | evel should be enabl ed
(responsi ve 10 user events). O herproperties controf YW essi ng
to be conducted by the SSA fornmulator (140), such as whether the |evel

should b cessed from_ raw material. into SSA conten h properties
carry ingﬁéﬁtlﬁoﬂﬁf%ttoigmv%iar pame, fe, %&P‘Hypﬁ%‘:teh%ﬁ)r -S&h@ﬂg & he
graphical_ capahilities o he, designar [nterface (110) such as which

cont ai neFeqléé)sﬁlﬂﬁ conficme ft}‘? @@R@'&ﬁesmra&m.prmseds fai¢reate @nckx per t
cannot change s S)ra?’s)er':dées since, the hold U Ns or other features that
have beeW“{éF@rég‘éa Ariew designarprojact shucturefdS0yner (100). Each | evel
has its own set of properties and it is the collection of properties that
uni quel y -i denfiRgWiRISjeatrequires| thecexpert tadnitiatel the prosess dpradding a i s
referred to as a Container. The properties that define each container and
| evel arBewtSBAdodhe prejeat {1021 The expertiis agked td rovidei aunitusanameuct ur e
(120). 35 WD 01/08023 PCT/ US00/ 15460 The container information is held in
three . s€ii22)der theapewsSSA. Oncedhisnametis iptovidediand cesfimied asnmigueyon

across all, containers. (container table), a table that holds properties

that ar eragordsare created (1023;i1024) linthe designer projectndatacstructare ¢18@) . and
a table. that holds information about the relationships between containers

(cont ai nkeyeéd enaa ciew untdue id@ug%lnghmrﬂbef QUINY forethd SBARCTIFE neww eJINhei 1

own versions of each of these tables. Container information fromthe three

di al og tamd e idata e the Uesigner m;pem! t ' dist 0
popul ate the dial og designer (111). Th%ﬁa%%?ggyglg?ggdé?ﬁ?ﬂﬁ’ |s§?o'rs|toor ates

petvacn e SvelS 51 IhETeTarDy an PrSGIE e PR SIATTES (1
topnost éxpert thetkprdcetis 1o"WoiK With te SBIRSIyUre®TR if it is an existing SSA.
To work with an existing project, the expert selects from a list of projects
(1003) in locations kndwn to the Acappella Designer (100). The new or
existing project is then opened into the designer interface (110) where the
Acappella Designer (100) accesses the designer definition data structure
(120) to retrieve and display (1004) the names of the SSAs within the project.
The expert chooses whether they want to work within an existing (1005) SSA
or create a new (1021) SSA. If they select an existing (1006) SSA, then the
identifying elements of that SSA, such as a unique identifying number (UIN),
are retained (1007) to indicate the currently active SSA.
Building an SSA, figure 5, requires working with the two forms of raw
structured content: dialog (504) and end-product (514). Only through the

designer interface (110) can raw structured content be added as represented

in figure 6 or modified as represented in figure 7.
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contai ners indicate the name of the SSA and the nane of the.dialog. If the
SSA were further along in devel opnent, the expert could open a container.
to reveal the containers that are: subordinate or children to the selected
| evel . TWO @893 ner that was originally opened i s conBCHES@ASHO parent to
the subordinate containers. In the dialog, containers. currently have
seven |l evel types include dialog, wups, and section,, subsection, topic ,
group, t.opi Diglegstructyred ;coniest iivra ghierarebyt phrtopiasc ians, assesialed| evel in
this list is a child of the level that precedes: it. However, topics can
al so bequestitinsd THe alislogcfoem ofistrugturedccantent is designed viacthe dialogan be a-
child level to topics or question groups. Questions are the |owest

cont ai ngésigaee(111) asaepresengedTinefiguriees. dhectopic dieracchy is arganized

rel ati onships between containers (603) are held within a single data table
in theint&qﬁbmnglyeaétailemievm ahat rincludec settions, Babsections,atopicel : is
added (803), 36 il~I1 WO 01/08023 PCTI USOO 15460 copi ed (806), or noved

(805), I hiapdl questioh grdups (808 Aluthie questiordevelf questionst o
- conpl et?ﬂ(?r?p%f Q?ﬂgga?tioﬂ, what typpes' (()f I)gvel cagube subor di r?at ed to or

parent @ialihg 8 tlug/faise, AR/, @uﬂiﬂ?é@h@ﬁfe,-'déteytimez,tem riumerical og

designer tree (503), which "adds a level to the raw structured content that

conpri o3 bH%é, aRe lg?@ﬁ#éfééﬁ ablolt dath bPthesd Mvels aredcaRired asi ral
I nat e or si

(subor I'ng (peer or equal) process against a target

e T e o L

process agai nst r archi ules table to determ ne
Lol cr, ' B R BnRP BRIeReergcy® (80 12, (°00) T e o e
by the experthe 'aify-pictilict 1Brm"6f strlibitired 'dmBRAPIL deskjrad Wil fid'@nd-

product designer (112) as represented by figure 9. End-product structured

content is comprised of a script the expert has provided that must be followed

to generate an end-product from the SSA. The script can include graphical or

chart elements. Guided by the methodology of the end-product designer

(112), the narrative portion of the script is broken into hierarchically organized

levels such as sections, subsections, p_a_ragraphs,- sentences, and phrases

(903). The final level, the snippet, is the level at which text is generated and

output: All the higher levels pull text together to build up the end-product. . - -

. Information about each of these levels is captured as raw material via

the end-product designer (112) within the designer ihterface (110) and stored

in the designer project data structure (130). - |

An SSA opened into the designer interface :_ (110) contains the raw .
structured content for multiple dialogs and end-products. The expert chooses

(405) whether they want to open the dialog designer (111) or. end-product
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records, keyed on a U N, are created in the three dialog tables of the
desi gner project data structure (130). A single record is therefore
created in_the container table (607), a-single record is created in the
contai ner WOMLBRy table (609) that indicafes theparentPCHP$§15460

rel ati onship of the container to the target container, and nmultiple
records in the container properties table (608). The nultiple records of

the cont desianes(338).: The expartcandoggie bgtweenithe twadesigner-entities abs)

that reside in the designer definition data structure (120). Second,

f ol I owi ngny hine durngdhe glesigipregass. ner i n the designer project data
structure (130), a new node on the dialog designer tree is created (610).
The new y adiibe levelsathatrcomprsedhednierarchias of beth fthendiatog @énd gnds
project-data structure (130) and Is displayed to the expert via the dialog
desi gner ptaduct arenthecraw materiad ofothe’ SSA.(The )expert niquely mamébsceach t he.
expert select (701) a currently existing container, the 37 WO 01/08023

PCT/ USOleVed b thep dialog €710 aind i tiieeto Rahigs (7R3} Tieismameds Stead asan t he
desi gner project data structure (130) and is displayed within the dialog

desi gner datal élemént (730) withinythé designex project dataetivctureny! 3039-B%Vs‘ide§ hat is
di spl ayed (703). After being changed, the designer project data structure

(130) i sthepdaiey thédehakdetheraita'cddments, rafetfed to &Q)propbf'tiéé”'giﬁw?ﬂ 5,
or any Other property

chooses to rmdif'y the nane of the. container (710),

that is yoeuarss) asseciar aHdoftordd With 8heH lodéls THHE dreBropdifiss that di al oo

designer tree is automatically updated at the sane tine esl gner

Dok o e SORBOEIGAGN o iy WSS thE SSABOOT 30, o BSBIRLELO L .
o e R SNBSS eRElhe( 48 1 AL EPROM L BchEindi), .
e oSBEpRN Heg et BboS, ADGUURER ol S el B 1° "
navi gat egga (200) such a% whether the level should be enabled (responsive to SSA

user events). Othe; properties control the processing to be conducted by the

SSA formulator (140), such as whether the level should be processed from

raw material into SSA content. Other properties carry information that is

indirectly changed by the expert through the graphical capabilities -of the

designer interface (110) such as which container is the parent of the current

container. And finally, the expert cannot change some properties since they

hold UINs or other features that have been generated internally by the

Acappella Designer (100).

‘Each level has its own set of prbperties and it is the collection of
properties that uniquely identify the level. A level, as defined by its properties,
is referred to as a Container. The properties that define each container and

level are stored and retrieved from the designer definition data structure (120).
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There is another display property that is unique to the nultiple choice, or
pick froma list type of question. This property is referred to as the
"choice list" property (714). The choice list : property (714) refers to a
naned | i swo®fi/o8mens that will act as the possible set BCTARNMSHIH to t he
mul tipl e-choice or pick from l|ist type of question. For. instance,. a
choice list naned "Basic Yes/No" mght include as its itens the val ues of,
Not ApplicaliTe cuatainenihfoimafioe isiheldtin three separates tablessadablesthated in a
choice list table in the designer project data structure -(130). Wen the
choi ce holgs propesids titatldle commonsxcrdss allheontainers (centdiner table), a naned
choice list fromthe existing set of named |lists or creates a new naned

list.. Aapfeviatimeldsipropeficshthatzrewrited taigdeh containemievell (vorfidiner
formul ator (140) prepares the choice list table for presentation (140)

Wi t hin Qﬂr@eﬁ Mbi¥P 2Ad B eieRRat HolE ftéARaticn difut(@Ojelatidndhipst he SSA

(200), al og ager (231) refers to the named choice list 1 n order

to pODglr,é’Mééd‘%oﬁt‘cﬁﬂéfss éé&thpfgﬂgfégaeiﬁgv {d1é). L B6th Heé éﬁ%ﬁi(g \nd epdoose

Léﬁﬁaﬁiﬁ hi;eﬂﬁgﬁgﬁ@“-”"m S Sict SsoTaBlast ance, {hore 5. a
ggfrﬁp (;ig) process..t é@%gccurs as-tﬁé$%§xﬁ?gq ) !slused ;eferred to as

t akes advantgﬁég@éwm&'ﬁﬁg&g?@ﬁﬁéﬁéreka i@émqgagfee?’mﬂgntﬁgoﬁtgglpggﬁ,l) that
B
o0tV ol BEGERP 3T bt WA BBYPet Jrdd ndt Wy g, 1o,
For cudhipragblcey riatienid btBeh dns Tevel o fia biaiBd tor Ml S ita < "

- new- SSA, only the topmost levels exist and are visible. These topmost -

* containers indicate the name of the SSA and the name of the dialog. If the

" SSA were further along in development, the expert could open a container to-

- reveal the containers that are subordinate or children to the selected level. -

. The container that Was oriinaliy opened is conéidered a parent to the
subordinate containers.

In the dialog, containers currently have seven level types include dialog,

- section, subsection, topic group, topic group, topics, question groups, and
question. Each successive level in this list is a child of the level that precedes:
it. However, topics can also be a chil.d of any level through the section while
questions can be a-child level to topics or question groups. Questions are the

~ lowest container level in the dialog. The rules governing the hierarchical
relationships between containeré (603)-are held within a single data table in

* the.designer-definition data structure (120). Each time a level-is added (803),
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that is set to true (1.907) if that parents rollup flag is set to true
(1904). The parent of the .parent that was just set to true (grandparent
of the question) is then processed to confirmif any of its subordinates
vere set t&ANP8OBG ven that one of th#Emis true,. then tPEI/ESRASSAr ent s
set to true. This series of events works its way up the hierarchy as far
as is necessary to set the subsequent parent events to true (1908). . .
The res uGQP'%’(&Qﬁ)i'ﬁVGﬂ%‘@%‘(&Qﬁgﬂle bieratchicak ndes tableiis consulteddoisee f r o
the bottom of the hierarchy (the questions) all the way to the top. Thus
the. evénpriostoeompletion 0f therastion, what typeofiléveh cah béeubordinatethtoni | |
set all parent <containers to true. if an answer is placed within any child
cont ai neor parentrofdheltargegtileveied rel ease of the invention will begin to
gquantify these events, 39 WD 01/08023 PCT/ USQQ 15460 suppl enenting the

true flag wi t Adding aecontainsry figtre 7, t0,the; didiog desigristitreer(503),nwhfdh C
propagati on up through the hierarchy. This introductory discussion is

entered hdds 4 ibvelitbdHedawcstraciared content that tomprisssthis SO, FBqUIRSS
manager (231). below) because the rollup event is controlled by a-property

that is @ initiafiom dfhen cidd Qsoﬂ)eéhﬂﬂ%ubéﬂdihlatlegg@r SiBling? gp%%\éurlog?réccg:dlf an

on/off switch that determ nes whether the ro o . event ntinue to

pr opagat précessagainee al la??@ﬂéoﬁ%éﬁé{%dgg.t Upi 'iﬁ!ftfqr( of ﬂﬂk-qrﬁgﬁﬁiﬁﬁ

formul ator (140) passes the rollup rty value along to

S| 1 oo e Wprscendo Shain o 14 SEU R 1 40

G oo VIER 8GEIG) 4 b3 A3l L 16 OF RELTARN T )

o b8 eS80 T g SR R 18" 4, AA0AMGE oo 2 "

'rvg?’iegg  beleboN "B RS Sk, oo’ VBt 'sedul"Birst, "he BpBrSAte” comtainer S
records, keyed on a UIN, are created in the three dialog tables of the designer
project data structure (130). A single record is therefore created in the
container table (607), a single record is created in the container ‘hierarchy
table (609) that indicates theparent/child relationship of the container to the
target container, and multiple records in the container properties table (608):
The multiple records of the container properties table are populated with
default values (608) that reside in the designer definition data structure (120).
Second, following the creation of the container in the designer project data
structure (130), a new node on the dialog designer tree is created (610). The
newly added container information is retrieved from the designer project data
structure (130) and is displayed to the expert via the dialog designer (111)
where it can be modified (611) by the expert.

- -Should the expert select (701) a currently existing container, the
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contai ner relationships as they exist wthin the hierarchical rules table.
A nove or copy is usually perforned via the drag-and-drop functionality
that is provided by the conmputer operating system There are al so keyboard
or other WQU#0§828ents that replicate this functionality.PdazS00nsapl i ca of a
container is referred to as an instance. An instance of a container

I ncl udes not only the container itself, but any corresponding children.

Vi sual | gontaineninformatiorpisdikewise iretrieved(788pfransthesdesigner prgjechdatar i s
replicated. Any changes to one instance of a container- are inmediately

ref | ect structureh¢130)handi isstdisplayedf withinoihei dialog \Wasigmner {#1d)sOnver

project data 40 WO 01/08023 PCT/ USOQ 15460 structure (130), each instance’

cor r espdisfiayed,athecempert ican mduifycany property ithat iy -displaysd €703y After t he

comon contal ner properties and container unique properties tables

mai nt ai pefiy ghangedothe désip_ﬂér prbject data sfrutiive (180) & Dptateth ithithe t here
I's not a corresponding duplication of the container record in. two of the

three t paheprdgery'9alies 730). Hthbedipattthosiés td ltﬁedilwa% nerié -dfhﬁeteé pert,.

i nstancing al 'ows for containers, and nost inportantl’y questions,
ol 1 pl ZOREMGn G10) XY Ofher prépentp kg skl Ap0ieciey DR e tidpg nte to
ansver  Ggeiiner 1885 Ror' thel WRIOT CREIGHRY trée 2 “GAREAI i PR 01 |
he or i BT Rl e GAGF prdlser Gutalbiflctfle (130) B0 FetiSetinb utfiel [ooc<! 9
from. the SEreisyicaiyiidiad, GRBIAS profls, Sombol REUTHEYT, oboRE "' oV
O P! i, SR 0GR THE 4 hrPp S b BB b BB 1eE RS b o "2
O handess e b irbReRy 18'Spldia 1RE S3ntd o Furpose 3PS boRtdiner 85 25

the expert adds a container, he supplies an explanation that is relevant to the

container that will be displayed to the SSA user as the SSA (200) is navigated.

= There is another display property that is unique to the multiple choice, or

pick from a list type of question. This property is referred to as the “chaoice list’

property (714). The choice list property (714) refers to a named list of items

that will act as the possible set of answers to the multiple-choice or pick from

list type of question. For instance, a choice list named “Basic Yes/No” might-

include as its items the values of Not Applicable, Yes, and No. The named list

and its items are stored in a choice list table in the designer project data

“structure -(130). When the choice list property (714) is accessed, the expert
either picks a named choice list from the existing set of named lists or creates .

a new named list. A new named list is then populated with list items. The SSA

formulator (140) prepares the choice list table for presentation (140) within the
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I nstance is displayed. From a busi ness process perspective, this carry
forward capability results in a concept referred to as recontextualization

(806, 906)wg\efdli'3?%§|e di al og desi gner tree, questions andr%gé{)@{gw%%%ai ner

| evel s can Contextual i zed (806, 996) so the:contai its
information to nmultiple parent containers wthout prejudice.

Recont ex | i ' .6 80 9 r s a multi-dj sional ality to
the dial §§7¥ (2001 Satnii? Jue; .g@/’n@@@: 308 o800 Bndhaper(2ITLTR8 M | 1)
natural thought, processes of the expert or the business process, of,. the

o gan 2a0ARIEY pBioRtIn ordes GradRtlale, 1% AnFels ToTenalesian thak theonei der
a child s, . use of facial_ gestures to be poor relative to the skills of a
child s %%gserwmme {sgm facial gesture use may be meaningful in the
context of overall use of |anguage in social situations with poor overall
soci al ski | | sPrRparkigs that CQBKQ&hﬁgP@%\é@E ol the HSA (20Q)aresalsoLaglated,se of

| anguage was performed at an qrpropriate |l evel, I'n the dial og designer
tree, thwithindthe dialog designee(bt1)s kor instance,dbeee isya srathematiea) processt or e
appear in two contexts; 1) the first context is in a topic on facial

gest ur i nthatiocuss as)then8S4e(200) is usedkreferedito as/ Bollup Ed8)aRollup is &

| anguage, part of which is determned by the skills of facial gesturing. In

anot her praoesisehanrdiedeby thendialag ganaggra(281)othat ttakes advantagexofi the
guestions on each of the six functional areas of the assessnment (e:g.,

oral per higrarchicatwelationship betweemgoniainers| representad byffigure d8. Rolllp

| anguage) cul mnating in an overall severity of problem answer for. each of

those arbeginsAnithdhe premisé that@achveohtdinerinathe kierRchgvis afell Served foent
anal ysis by seeing only the responses to the severity questions in each of

he " uriarensragsen boscyroten o e oot i
be broug{¥903). With this goal in mind, each time questions in a topic are answered
such that they deviate from the default _answe.r (1905), a chain reaction event
is set off. For every question that is answered, its parent has a data element
that is set to true (1907) if that parents rollup flag is set to true (1904). The
parent.of the parent that was just set to true (grandparent of the question) is
then processed to confirm if any of its subordinates were set to true. Given
that one of them is true, then the grandparent is set to true. This series of
events works its way' up the hierarchy as far as is necessary to set the
subsequent parent events to true (1908).
The result is an inverse propagation event that carries information from
theibottom- of the hierarchy (the questions) all the way to the top. Thus the.
event is named rollup. The current iteration of the invention will set all parent

containers to true.if an answer is placed within any child container. A currently

planned release of the invention will begin to quantify these events,
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t oget her under one topic allow ng the supervisor, to see at a glance, an
overview of the severity of the problemacross the functional areas. From
there, the supervisor can deci de whether they want to explore the detail
that hasWDd3/08033t he particul ar severity ratings for ea®RT/SMS#@GNal area.
In real-tine;. the. supervisor has the information he needs to make
decisions. And 42 WO 01/08023 PCT/ US00/ 15460 recont extual i zation (806,
906) hasupplementingthebtrue flagswith-ec sumeric value(erg,ot, 2} 3, mic)rancbearyt
builds. the structured content of the SSA within the dialog designer

(111), nemericepropafatian iuprthfaugh theohieraretyres a powerful tool at his

di sposal . Instanced containers . can be uninstanced (807, 907) using the
capabi | i ti esThi$ itlredoetorg discussionris @nteretiliiere (Tedailed diseussion aocursat woul d
act as a recontextualized (806, 906) question can instead be converted

i nto a whbAscussing tve didl6g masdger. (2813 beldw) becauss tivprallupceventtisat ,  upon

initiation by the ‘expert, gives the new container a unique identifying

nunber édhtidid by aprdperiythat st minttnéldialr?'FMéﬁgndpﬂur).evrherronapt data

structure (130)." The proCess updates the container hierarchy table wth

t he ne\#,,lé% is! A% /ot dhunqfdeteﬁﬁmhewhétﬂeeqaéokguupt-_éverﬁ-csnmd

cont ai ner "property table. r the new container, and copies the values for
o oesRRRE i Bogiod ot abSle 1 bufoR adanar 100 eTH Les of
? ;g't( gp $§ﬂno Onét(go?egéﬁgﬁ%%% ﬁ%@ﬁﬁdgwp?@ Ihag@ﬁe%gap{r‘%gu%cﬁﬁggg gher
(32 il SHREhI o) oA oA S behivior ooy e
50! =)ol b BN ool SRA TR G 20 TP
exist in t e Bl @il and st paidn' ih 1S HGRIaRY as Aidrabbhfdy e

dialog designer tree, can be moved (805, 905) or duplicated (806, 906) within

‘the dialog designer tree. Duplication of a container means.that the container

appears in more than one position in the dialog designer tree.- Moving -or -

copying an -item only requires that the move comply with the rules for.

container relationships as they exist within the hierarchical rules table. A move

or copy is usually performéd via the drag-and-drop functionality that is

provided by the computer operating system. There are also keyboard or other

equivalents that replicate this functionality.

Each replica of a container is referred to as an instance. An instance of

a container includes not only the container itself, but any corresponding

children. -Visﬁally. or in the display, an instance appears as many times as itis

replicated. Any changes to one instance of -a container-are immediately.

reflected in the other instances of a container. Within the designer project data
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structure (120). Each container |evel has a unique set of properties, sone
of which can be changed by the expert (720 -725). There are three
end-produc?vo(;l?ophgs in the designer project data structure (130) that hold
all the information 43 PCT1US00/ 15460 -#WD 01/ 08023 about PGHUMMAS4P oduct
contai ner and popul ate the display that. is the end- product

designer-{1 . set of .end-product contaipners is the structured

cont ent ?ﬁﬁ%‘z‘%ﬁna}??@eseqqi\e '?Q@nﬁﬁt correspgRds 1 @n(ﬁeﬁ’@&%tt £ONRIRLr 5 SsSA
(200). cont ai ner. can be added (903), noved ,(905), or, duplicated.. (906)
on the%ma'ﬁlyd&'?'et ﬂwe\ﬁﬁ{sﬁlﬁ &?W%\O@scmtaiﬁﬁr epertias,ane, contaiBer apl e.
Duplication of a container prodyces an instance of the container. The

end- pr odHBiqUe: frgperties) tahles omajriain jenly sadsinglel sougee areferenge tthathe wi | |
generate an end-product (240) fromw thin an SSA upon request froman SSA
user. Vi eontginesdhatosy therecisi aelea garrespongding rdupiicationt okthe gontainer

desi gned that acts as the path to be followed during end-product (240)
gener at i ¢ord inéwonf the thiee tablesin thesdesignenprojecidatastruature (189) i sed of
nodel narrative sentences that the expert conceptually creates. The nodel

docunent is uEetthe expert instancing allows dor icoatainets; and mosthienportantly
narrative sentences are broken into their conposite . parts, i.e. into

phrases questions,pietappeant innesuitiple contexisghe.,t aogiverr contdinemaars &g ence.
Everything is then input into the end-product designer (112). As such, the

script i subordinatertohmuttiple ParenisaOndentranglated Shil thé fimishisd SSA @0D)) ar to

the hierarchy of the dialog designer tree. However, the. and-produc

desi gnerthier eontainepWilli aspedr in awe! focatiohsaIf - dormaiter. isS aC Question,
subsection, paragraph, sentence phrase, and sni ppet (9035. There 1's al so

?Eg :gfg%ng?w?geglttgérmﬁestﬁrﬁbﬁ@é rh8af§ that value’ls §1éd! The NERtimethe DUt
question is displayed, regardless of whether the SSA user is now accessing
the original location where they answered the question, or in a new location
where the question appears, the value of the answer is retrieved from the
database and the answer as originally provided will be displayed. Therefore
answering a question in one instance results in that answer being carried
forward into all instances. Of course, the answer can be changed from within
any instance and the new answer will appear whenever a subsequent
instance is displayed. |

From a business process perspective, this carry forward capability
results in a concept referred to .as recontextualization (806, 906). Via the
dialog deéigner tree, questions and other container levels can be
recontextualized (806, 906) so the container can add its information to

muitiple parent containers without prejudice. Recontextualization (806; 906)

thereby adds a multi-dimensional quality to the dialog that more closely
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are grouping and categorizing |levels that structure the end-product (240)
and assenble or gather. the words (or other display elenents if charts and
graphs 44 ;iii WD 01/08023 PCT/ US00/ 15460 are bei ng generated) carried by
t he cont aWO®LAE8RMat are subordinate to it. The snippet PEVESIYISI0he
"witten word", that is the actual text or display elenment which is passed
into the script during end-product generation. There are two types of

sni ppet refletis the materal thoughbprodesses af the experd asshe business process of
assenbly; 2) snippets whose text is dependent on the answers--to questions
t he SSAheserganitiohovi ded. I n the case of type 2 above, sonme questions rely
on the choice list for their answers. |If so, then the text that is )

i nserted i ntFptinstasice; arspéiech and lamguagelpsthologistenay ¢onsideriathild’s of t he

chosen answer. Instead, the answer requires a translation into the text

(724) thsd of facidlegestares hotbe pout melativeto the skitisnpl asthildisspeetss exper t

creates a translation list for the choice list. Atranslation list is a

cor 1 espABileYer pODI Rciaf gbsiite LsE! ey B rseartingful it Tontex, offaveralkch

answer in the original CThoice list. "Based on the answer to a question,

i.e. bagesof iasﬁdg%g}ggﬁﬁatﬁhsmamé With pdcroveraft suRiIcskillsirfaking the

repl acenent | e end- product generation process. This

transl atkj IS Il i Yoy i bEL: MaB | aramts. The
insert'ﬁgﬁaég‘(é@% e adsn| 'gé?o’ @{ﬁca{?e éagﬁr?g@gggaers‘yatggé e?cdggin;eycodate a

oL APRGRYal RE e Yo DRSS, b Qeem abgluger o 110
o7 < Sk Horfcl e 4 Mo TH IRkearmeRey o0,
DY 2 "R FopihRabla BBl AR escong s o el e ggs! a1 on
APPr OPTiAbSalSEe A5AT T Which R GSiHiined BY 1hé S8 BriasikP febfiiting.
- In another example, a speech and language pathologist may be

~answering questions on each of the six functional areas of the assessment

(e.g., oral peripheral mechanisms, hearing, phonology, voice, fluency, and

‘language) culminating in an overall severity of problem answer for. each of

those areas. An administrator may want to begin a review of the: client .

analysis by seeing only the responses to the severity questions in each of the

functional areas. Rather than having to go -through the SSA to find the answer-

to -each question on severity, the six severity questions can be brought

together under one .topic allowing the supervisor, to see at a glance, an

overview of the severity of the pi'oblem- across the functional areas. From'

there, the supervisor can decide whether they want to explore the detail that

has led to the particular severity ratiri’gs for each functional area. In real-time,.

the.-.supervisor has . the information he needs to make decisions. And
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insertion is retrieved. That retrieved text is the snippet that is used in
the 45 WD 01/08023 PCT/ USOQ 15460 assenbly of the sentence. Phrases are
internedi ary steps within sentences that assenble and/or _format the

sni ppets t WY@ supor di nate to them :Phrases can al so FETEHHME nate to
ot her phrases. Sentences assenble and format the phrases and snippets that
are subordinate to them -t hen i ne to produce aragraphs. Simlarly,
par agr apFRcQitextualization oﬁ@gfghﬁﬁ %@_M¢‘gr1'¥'e Q\@}Qﬁsg% L‘FB'QGEF?O berne
action container is an organizing. |evel¥that has no girec arent and no
speci fi cmitroredii Asttbe experd builds: the, stryctused content) of dhe Rerthl"bth.e
sections, subsections paragraphs, or sentences and is therefore a child

t o: end- pdialog designerdilid),secontaxtualization(806, 806) becomes agawedul topl s
unbound quality of the action container results in the m m cking of the
gr oupi ngat hjsadlisposgl. of the container that is .its parent. So action
containers are a free-formcontainer used to group sections, subsections,
par agr aphs, alnstamecedncentaimers ican obe e uninstanced (@03 HOM)p using othe
topics, and their subsequent answers, are scripted to produce a total of

twel ve seapabilities of the designerintesfacer(d 19). Tipaldd, arreplica that would actldsse
twel ve sentences, regardless of, how nmany of themare ultinmately generated

by the uaaecohtexigalZet &80&@069 question candnsteaetiss tonveretdntd @ upiqua e

paragraph. The efficient route for generating this paragraph is to group
the tvel gont@née (807 907)0 Thers is ¥ One-stép prdcess thdtelpeatihitiatioh bythd act

that -the paragraph is conprised of the four topics, each topic leads to

T ock' BAbER, ghep ngPesesoamses a WM BRGNS R ARG,

I nt er medicghiaiRél tAiBs liRCtHRA dRRIgHYT Prijedtn8ata SHUCRITECF130) dHe PiSceds 46
updates the container hierarchy table with the new unique identifying number,
creates a record in the common container property table for the new
container, and copies the values for all the properties of the original instanced
container into the values of the new container. All linkages that existed due to
instancing are thereby broken and cannot be recovered and the
recontextualization (806, 906) factor is no longer being utilized.

Fundamentally, the end-product designer (112) shares many functional
features, represented by figure 9, with the dialog designer (111). There is an
end-product designer tree that displays the hierarchy of relationships between
containers. The relationships between the containers are governed by rules
(603) that exist in the hierarchy rules table in the designer definition data
structure (120). Each container level has a unique set of properties, some of

which can be changed by the expert (720 -725). There are three end-product

tables in the designer project data structure {(130) that hold all the information
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WO 01/ 08023 PCTI USOQO 15460 par agraph then, the hierarchy would indicate
four action containers. Wthin each of the four action containers would be
three sentences (nmaking the total of twelve sentences). Each action

cont ai nerwOMPZponds to a topic. Each sentence i s bas@GTHR0WIEO0answers to
specific questions within the topic. Using this nethodol ogy, the hierarchy
gains an inportant |ayer of flexibility that sinplifies, and makes nore

ef fi ci eaboutt an end-produot containgr andhpopulate dher display thatt isr theyiendse
hierarchy is the presence, at every |evel except for the snippet, a

condi t | product designdr’id2): The set ofendtprodudt cantainerseiscthec structured under
whi ch that level and its subordinates should be processed. The )

ci r cunsgartent tit comprises the rawtmaterizl of the end:product {240 for. an S8ASSA user
has provi ded. For instance, a condition may be based on whether an answer

has beeop)eAksshtaineresn bs addsd (303)hmaved (905)or aluplicater) (308 enner has

been flagged as true. Note that this hierarchical scripting process takes

ext ensi e AFPBFRHRIOtreeDaisld Wh TBRRDI Wil thé hhieraithySTless tabllescussed

previously. O the condition nmay hinge on whether a particular choice is

made | npgpfidkt 'tgﬂ%fcbﬁiamﬁ?ﬁro'ﬂmiaiﬁﬂs&éﬁce Rt contafherand text -entry

e ol AT ReaED b o
e g b
Ib;inl La qll!llliéﬁ% an% vmet%?ﬁﬁd'?%}g(ui r?ng a neerc,i%Ino und?rstaﬁguprogran’m' 'ng
gener arenA WRBR" VIR anBS Sdhiorkef sidner ) 120 AR e eRilet SEARLIE,
i or ar cdpaaned e, a¢t, daing; PR 5° bB RIS, LK nCPIoRREt 'GAY, ' o7
propertégﬁeéggﬁ.can be used. to fornat (722), or S

- A script is built from a series of model document comprised of model
narrative sentences that the expert conceptually creates. . The model
document is used to build the end-product hierarchy while the model narrative
sentences are broken into their composite . parts, i.e. into phrases-and
snippets that need to be brought together to form a sentence. Everything is
then input into the end-product designer (112). '

As such, the script is a hierarchical path that, in its visual display, is
similar to the hierarchy of the dialog designer tree. However, the end-product
designer tree is comprised of levels such as end-product, section, subsection,
paragraph, sentence phrase, and snippet (903). There is also .one special
container referred to as an action container (903). All but the snippet levels
are grouping and categorizing levels that structure the end-product (240) and

assemble or gather the words (or other display elements if charts and graphs
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prepare the text that it assenbles, for display. In the end-product (240).
For instance, a sentence is visually distinguished by the period or other
punctuation at the end of it and a capital letter and a space or two in
front of | WO0BMBences therefore, havefproperties that iPEIUSN/IS68I ng
punctuation, capitalization of the initial letter in the sentence, and the
nunber of spaces it should have in front of it. Paragraphs are identified
by the datﬁbEelmema@teﬂ)aearrﬁdelaémcwtamersﬁbat areauborginatertodht of it.
Sections and subsections usually begin wth headi ngs. These displ ay
features of 'ehbe snippel level is-the “written wordh, thabis:theeactual dext opdisplay t hat
are controlled by the expert. For purposes of quality control, the present

i nvent i oalémentuwhich isnpassed inta the sdript duringemnd-ptddutt generatior/iThermal ysi s
facility that can be used to generate all the possible pernmutations of
sent encearettwdetypes of nsnippetspr Bs snippetdthat gureelitetal @ahtaoderused im can

t hereby be checked for |ogical and syntactical correctness (1109). The
sent encesentengei assembly; (2) srippétsunhbse tekicis Hopendont donithd arswers fif
desire to analyze the pernutations of the sentence (1101). The facility

begi ns t haestiony tHesSOA Us6hag providéde dial og containers that are used for
conditions within the sentence and its subordinates and all the dial og

. . . ! subor ¢ _ 0
contai ners t hiy tHePBasE B tfpé @ 4HOVE, cgﬂéﬂcﬁdsérﬂhon%g%tlgaﬁmacawdnééfr%} for °

contributing dialog contalners are 't aye e expert 1n a

(1105) viiicanshafs, 3 o2 tfigh tha T8 thalt i€ itdorfed Y i bHE-praBOEEI ARG | Y Pe

and a sel ection ere a value Tor the answer ca

per mit at 1y A Pesa diredf WS B e cRGEEh o R fite A B g et AR, °
Vil VO QRIS YO UATISH) RS B4t ddin o aRELRBGEe, T SxXPer

mani pul at es e question
To accomplish this, the expert creates a translation list for the choice

list. A translation list is -a corresponding series of text replacements, or
translations, for each answer in the original choice list. Based on the answer
to a question, i.e. based on the selected choice list item, the appropriate text
‘replacement is passed to the end-product generation process. This transiation
list capability is not restricted to simple replacements. The insertion text can
be as sophisticated as necessary to accommodate a syntactically correct
resulting sentence. A ftranslation list can therefore be quite long and
sophisticated itself. In many cases, a choice list has only one transiation list.
However, there can be multiple translation lists for any one given choice list;
Each translation list is identified by a name. When the end-product (240) is
generated, the named translation list for the choice list is identified as part of
the script, the appropriate replacement is accessed, and the designated text

insertion is retrieved. That retrieved text is the snippet that is used in the
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whi ch val ues shoul d be pernuted and those val ues that shoul d be kept
constant (1106). In the next step, the indicated answer val ues are pernuted
wi th each pernutation applied against the hierarchical script, producing
the pot eMQeW08828nt ence pernutations (1107). Al gener atRaI/§se0/1846tt i ons of
sentences are then shown to the expert (1108). Should any generated
sentence not be logically or syntactically correct (1109), then the scrlpt
can be asspmbdyof the sentenge. f or t hat -sent'ence-and its-.associated-
pernmutation of answers (1110). At any point during SSA devel oprrent t he

expert can cPhrasgmard inte®fediary stepswithin $dfbencesthapassembie aagfor ed
di al og and end- product content for presentation as an SSA (200),

r epr eseférenatothd isnippets2thatr armrsubordinate ttoe therantRinasesqoanealser beessi ng
and reconstitution of sone containers, with the resulting. data passed

al ong ogubsRiinate o otrerogtirases! mﬁ@embbemm@ana%rmfm@ phi@rseéat a

structure (210) and the SSA interaction. data structure (220). sone

cases t aire ( dingecYod d t ner
pr oj ecthggt §ﬁ§%ﬁré3%tnma§ ?130§6tggrthe Sgg\ g‘e?lnn:ﬂlti?gnbgg{u;ﬂg]t %2@'3’?3’ ?210).

Igﬁm st bgfgq?ﬁeﬁgu q‘ﬁﬁahg li%ﬂ\}’gﬁ @-ﬁ% %Egitg(gg??ﬁl ngls %g?%ggaoﬁt | a ogs and

end- progHajo?%sb sed (1203) to  constitute an SSA (200). The SSA
formul a gegl ns processing through t he di al og (1204), and then t he

:(r:]'(tjl \B(raoglrjoper%ﬁm (r’]?@hérldé %ﬁ{lﬁgﬁ\%lﬁ%gﬁese i’?’%ﬁf‘b@@ "their
e soeopggfif SubBRmR el bRfoef e Pl Tred BR A RRRaLH soPforf 5o’
cont ai nel SOUD 1087 e, % S4rA6ATeb Bkl 1E HERGRCE B Und Brdus” Ut ur e

(130)
containers, sections subsections, and paragraphs. This unbound quality of the

action container results in the mimicking of the grouping capability of the
container that is its parent. So action containers are a free-form container
used to group sections, subsections, paragraphs, and sentences..

- For instance, assume that a group of four topics, and their subsequent
answers, are scripted to produce a total of twelve sentences (three sentences
are scripted from each topic). These twelve sentences, regardless of. how

many of them are ultimately generated by the user of the SSA, need to.be

grouped together to form a single paragraph. The efficient route for generating
this paragraph is to group the twelve sentences into four. groups of three,
reflective 'of the fact that the paragraph is comprised of the four topics, each
topic leads to the scripting of three sentences. The grouping of the sentences
into threes is accomplished via the action container, which acts as a grouping

intermediary between the paragraph and these sentences. Under the one
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into a single data source that will be used to popul ate the SSA dialog tree
(table of contents). This data source contains the nanes of the sections,

subsecti o topi. ¢ groups, and topics as well as their respective

relati ons%so.lﬁg‘h data . source is stofied in a table in FHEUSYRSHEL | nition
data structure (210). The display properties of each question of the

di al og, necessary.for the-. -presentation,.of the questions, when topic is
el ect ecPAMAATABN dban 3h8 hierdiFRy Jued Maicate 195s Hctien Cotainare WIRR he! oh
and width requirepents  and relative positioning of eac estion on the
e eon. cPACADY Hs tRun amtion CompIAR LIRS LBR Sheaces dnaking tha wial
questions, The phrasing of _the uestion is taken fromthe caption

pr oper t yoT 3Waiver septenses).oagh sal icopdainer correspondsnio @& &ppic: \Eaah her
display elements are determined from properties such as the visible and
enabl ed $enteaceiis basedanthe answers:to specific guestions within the topipr Using  dat a
structure (130). These properties are further supplenented by basic

pr oper t ythisiimethodalagy,sthe, hienarchy: ghing|aty infportant layer tofoflexibility that
stored in the designer definition data structure (120). The conpl ete set
of pr opesimplifiesa ahdmakes mpreefficient,dthecend-praduatdcript.t he  SSA (200) is
transferred into the SSA definition data structure (210) into a form

definition t&bhe.keyfopprooassing throughctherhierarchi ds abe PresencépateveéAsos) by
the SSA formulator (140) into a single table in the SSA definition data

st ruct urlevePéseeptTor M@ SAIPRYE oBﬁBitlé?DPfo&#ﬁﬂ(mﬁ) thabis isedto Mdicatel 40)

copies (1305) the choice Iist and translation tables fromthe designer

proj ect et direlimetancs uriddd) whidly thBe I6%8 afdf it§i subordi §h6ungf ;bg

(210). Any other properties that are generated through the use o

dial og  ropessed. The dircuristariden or LOrIGH, idalgtP Batk'tonthie anSNbré Mat
the SSA user has provided. For instance, a condition may be based on
whether an answer has been checked as true or whether the rollup for a
dialog container has been flagged as true. Note that this hierarchical scripting
process takes extensive advantage of the rollup capability within the SSA as
discussed previously. Or the condition may hinge on whether a particular
choice is made in a question that uses a choice list. Date, time, and text entry
questions need to be checked for the presence of any value indicating an
answer has been provided. Numeric answers may req'uire a check to see if a
particular value has been provided. The end-product designer (112) has . a
facility that allows these and other types of conditional checks to be built
quickly and without requiring a need to understand programming languages.
When the SSA user requests that an end-product (240) be generated, then
the conditions refer to the answers held in the SSA interaction data structure

(220) to process through the conditions in the hierarchical script.
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execut abl e prograns (300), are passed (1306) to the SSA definition data
structure (210) for use within the SSA (200). This includes the rollup
flags and the fast key topic properties. For all dialog containers, a
def aul t vWiowsopedperty is added (1307) indicating an i BCT{USOWI5440i on val ue
for each container that appears in the SSA (200). The list of

end- products (240) is collated and passed to a table (1401) in the SSA

def i ni ti.on - déverysevethas dutheoproperties that car benuseddaformat (7228), afre dr awn
fromthe captions for the end-product |evel containers (highest |evel of

cont ai nprepare thbderhthatrib@ssembles,dfos display. inrthependproduct (240), Fas creat ed
by the end-product designer (1.12), are passed directly (1403) fromthe °

desi gneinstmesch Geintende uist wisuglly3distinguishedibby - the hperiodeosSathee! i ni ti on
data structure (210) by the SSA fornulator (140). Once these processes are

conpl et gghctuBioPaf e 8nY ofit andeicdpitab letterarndaspace ortwodnsrontiofdt

|terat|ve or testing process or used (1206) in the case of an.SSA (200)

t hat °S ?td?%lge'tﬁét%ﬁféré ,NhavealprypértieBU that | includes rerding Spundfiations

I aunch represented by f| gure 15, on a personal conputer or a
kSSFSit%é@ﬂ?%ﬁf SR Mer Y o miansemg ol digcarn, o
it R e R, G oY B Spabing st °
L 0 R of S pbcton ) 1
topics begin with headings. These display features of each container level have

- been converted into properties that are controlled by the expert. -

- For purposes of quality control, the present invention includes, in the
end-product designer (112), a sentence analysis '-facility that can be used to
generate all the possible permutations of sentences at design time,

- represented by figure 11. Each permutation can thereby be checked for
logical and syntactical correctness (1109). The sentence analysis facility is
launched when the expert indicates the desire to analyze the permutations of.
the sentence (1101). The facility begins the analysis by finding all the dialog
containers that are used for conditions within the sentence .and -its
subordinates and all the dialog containers that contribute to snippets within
the sentence (1102). The contributing dialog containers are then displayed to
the expert in a list (1105) wherein the container name is listed alongside the
container type and a selection box where a value for the answer can be

indicated. The expert then looks to generate the permutations of sentences

based on the permutations of possible answers or values to the questions that
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in the hierarchy the SSA user has the right to access. An SSA.
adm ni strator nmanages this security layer. They have access to an

adm nistratjve facility wherein they can establish valid_ use Ds, set
access rig %olé?ﬁ%:’pri vileges to specific assessnents, an’c’#%’g%ﬂoéﬁ"égss

control for users to the topics withinthe SSA dialog. Al these

adm nistratjye settings are stgred in.the SSA defjnition data structure
(510 ohPbiritiud Teng $enterics. e Eupdit mSupH{ER the guedlon 1B udieatiia keq o
sel ect (15Q3) an assess t to work with. This oce i s, hapdl ed by the
assessrrem?“ |\@$@e%@wgb@rﬁem@9§) ap medi"siqﬁf i sbould be) ,ke\ét
represented by. figure 16. The assessnent. sel ecti on copponent assunes
Lher o ar 6ONSIANt4J 106k ite next Siandheewicatas anmuer Valliam,are pREMIIad
element is the identity of the thing being assessed (referred. to as the
subj ect With eaeh parpudation)applieshagaipst dhe hierarohical seriph progycinghthe, a
descriptor, a geographic location, or a unique. identifying nu'nbero%e.g.,
a~ soci apoterdiali sentenceb Ppermutations a{110M)nbAH, generatea ipermutationsuober ,
etc.). Regardless, there is a unique way to identify the subject- (1610)
of the asestencest arghtheneshown dbethentexpert (1308).o Showld/ anyrgeneratedit i on
for the assessnent (1613), which allows the. subject to be assessed

mul ti pl e sehterce not ke logically ohsyritaéticaily corréct (1400),cthendthe scripteantd have
U Ns generated for them (1611-,1613). If the. SSA user has used. the

product pdfustedsioy actbantfor that senténte-And @ 8ss66ated RsermitationSéH0

sel ecti on conponent has extracted froma table in the SSA interaction data
structuranéﬁy@égm()gi,rﬁted list of the assessnents he has recently
conducted (1603, 1604). This list is presented to the SSA user in reverse

Chooses o oAt BRYpORLTIg O3 doroRpIIT e wmadican ot i BRSSR
the user fGeafiator (380) to prepare the captured dialog -and end-product content for
presentation as an SSA (200), represented by figure 12. Preparation of the
content requires processing and reconstitution of some containers, with the
resulting data passed along or used to build data structures within the SSA
definition data structure (210) and the SSA interaction data structure (220). In
some cases, the SSA formulator (140) passes data directly from the designer
project data structure (130) to the SSA definition data structure (210). The
actions required to build and populate these two data structures consist of the
following events:
e The expert indicates which dialogs and end-products will be used (1203) to -
constitute an SSA (200).
® The SSA formulator (140) begins processing through the dialog (1204),
- and then the end-product (1205), by first determining which containers

- have had their active prbperty maintained as true (1301, 1402). These
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assessnment (1614). The assessnent sel ection conponent takes the subject

and assessnent U Ns and sets themin nenory as pointers to the correct

subj ect and assessnent (1615). The content interaction conponent of. the

di al og newNa@EesRP31), represented by figure 17, is i nvoREHUSIDAMP and t he
SSA user proceeds to work in the dialog. The SSA user may | ook to re-assess
(1603) a subject they recently assessed. If that is the case, the SSA user
sel ect s -acontainenssivifl comtinuettode processedifor (nchusipn imthe S8A (2@0)cat es a
re-evaluation is being conducted. In this case, the assessnent sel ection
conponest Thet hieréwchyr ef the: dialogi eantent{d302),birent SSA container idowretory, but
then it creates a new assessnent (1613) in the SSA interaction data '
st ruct ur etdpi@Oas &tdrads irs thd designexprejectadatai structure (t3@pisncenvéredenory.

In nost cases, a re-evaluation is done to determne if any differences

exi st frojfite apsitigledateesolroe than will benuseéd to pbpalate the SSA diglogstses snent

sel ecti on conponent uses the data fromthe previous assessnent as the

basel i ne ﬁablé bPEohfsnt§) ThHIS!dat isdircé containk!thbarfias dffthersddiiong;, evi ous
evaluatioh 1's used as a tenplate for the re-evaluation. For the SSA user,

re- eval ' ! i i m Bl CELRONSs T : tent
from Yheug%?wgeg@ngh@é%’l Ie{,ﬁa SIS 84'CWellons [vir Q%Pébﬁ\f/é‘

the're-assessnent is a new assessnent

W th 2 SR8 07R e SBcRSHORIHeA T £ ADRRIT 155 SISA USfiroréd

U N.indicating a uni gue assessnent. SSA user wshes to work wth.

an. exi st g Q?Tb that is not in their recent |ist but exists
Hﬂ%@ﬂﬁ@ﬁ@é? C 96

within the n data structure (220), they proceed to an
the ssAP T3 PRPBY. picefiics Bf aabfC ofikh 002 T BARE Heodstefy 166 7
. Subj octPEREon, of € Flstioh Tt 3 Wk, € Bielfed ;e SpA o), = o' <
are determined (1303). For instance, the height-and width requirements :
. and relative positioning of each question on the screen are mathematically
- calculated for each topic that contains questions. The phrasing of the
. question is taken from the caption property, and if no caption was provided,

from the name property. Other display elements are determined from

- properties such as the visible and enabled properties. These properties
- reside in the designer project data structure (130). These properties are

> further supplemented by basic property values, necessary for the display of

the question, that are stored in the designer definition data structure (120).
- The complete set of property data for each que'stion to be presented in the
- SSA (200) is transferred into the SSA definition data structure (210) into a
form definition table.
e Tip properties used in the dialog are collated (1304) by the SSA formulator
. (140) into a single table in the SSA definition data structure (210).
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di spl ayed. The SSA user then selects an assessnent and, as above, can
ei ther continue working with that assessnent (1604) or re-evaluate (1603).
The assessgent sel ection conmponent conducts the appropriate processes and
sets in rre%’r‘ym?‘ﬁé U Ns for:the subject-sand assessment. FHGHEY§O)VIS46he SSA
user can be conducting an assessnent on a subject for the first tine

n the SSA user proceeds to the interface

(1602). If ghat_jis.}he case,,.t ; ;

for addi Mg %Lﬁ?‘gc .fmF@a@(ﬂc“ﬁBgmp&ﬁ',(WQ@)MQMQGAMMIWHS@Mions
that uniquely identify the subject: &1610). After providing the

i nf or mat i orfablescdromsthesdesignerpigiect ta@ﬂpwuetﬁaogmteiheé;&)deﬁrﬁﬂommr
the subject and U N for the assessnent, saves themin the SSA interaction
dat a st ructdata stremdyre I0)r et ai ns those U Ns as pointers in menmory. Once an
assessnent has been identified, the assessnment sel ection conponent is

cl osed : ®( Yoo pther propediest that aret generated. throughnithet usé ohéhe dialdgpy -
manager (231), represented by figure 17, is invoked (1504). Upon

| nvocat i on delsignam{idarn), includingtexiernal database finksi(408¥ andoreferencesid
definition data structure (210), the data.that will popul ate the. di al og

tree (1: 7@xpcutablermogmss(300?5tm Lf&@édm 1306) td fie SSA eefinitivredagd | on
conponent 54 Elns WO 01/ 08023 PCT/ USOQ 15460 now determ nes the first

topic in tistructure (210)fopuse wittin the SSARO0R THIS inERMHes
(1703), represent e‘?‘b} figure 16. The togi co?nitialtion gggulgﬂlcjg\fgggslsns by

extractingahmg)faghkeﬂitémb@foﬂéﬂi@g[ties for the containers that conprise
the first topic fromthe formdefinition table in the SSA definition data

structure FokOnll biRMo§Ichhtdinérse et aﬁﬁdlpfﬁlﬁ@t Q@begyﬁsdbaheﬂ Wr

(231) renders the quesStions insi the topic area eparing It

enpl at e 1V Encaly SRz AR Gal@] Br cHER EonallcT (iEf BBbea s e SRA o
tabl e can l@ooy_eat ed by N _ _ _
® The list of end-products (240) is collated and passed to a table (1401) in
the SSA definition data structure (210). Names of the end-products (240)
- -are drawn from the captions for the end-product level containers (highest
- level of container) in the end-product scripts.
® - The end-product scripts, as created by the end-product designer (11 2), are
passed directly (1403) from the designer project data structure (1 30) to.a
‘table within the SSA definition data structure (210) by the SSA formulator
- (140). |
- Once these processes are completed, the SSA (200) is ready to be
reviewed in the case of an iterative or testing process or used (12086) in the
case of an.SSA (200) that is being released internally or publicly.
When an SSA (200) is launched (1501), represented by figure 15, on a

personal computer or a request is made to access the SSA from across a
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I nstancing the third party controls that are used to render the various
questions. As the questions are rendered (1704), the dialog manager (231)
uses the default value property to popul ate the answer (1804) to the

guest i on.woDMes2dnt ent i nteracti on conponent then uses PREUSHNSHE retri eve,
fromthe SSA interaction data structure (220), any previously provided
answers. (1805) for the questions being rendered. |If any data need to be .
retri evaetwordorovercthecWorld WidebAeb, tha $SA securityymanager<caompaonented.
Following this, the content interaction conponent retrieves fromthe tip
tabl e -( bPO%e aidmihistrali¥é mahaget (288) iddnwolead. ithesecydtyOlayendequipes ar t he
topic to be displayed in the tip box |located below the dialog tree. Upon"
di spl ay vafid iyterIDA andepasswerdl(E504)cifh the'SSA tuserds docaceasts ( £508) rile

popul ated. with values, the topic tip is populated, and the dialog tree is

opened tssAr K%o@’s'l\fdtettﬁai thel 486ty |dyurds atsor usid 3o idetetmineowhichi topiusi on

sequence. A user can now interact with the SSA (200). If he so

choosesp ¢ é‘ﬁie?ﬁ?cl‘pﬁﬂfe P?QA usSernak th‘ééﬁqﬁtf’t@-addd%si. Ari BSA adninistrator
ps Tor the I

popul ated by t1 guestions. IT so requested, then each tine a

AVCS T O 3l B Shculf 1Y ey RalD AULAOR RAUVIIEANG tactie

ger
(231) popul a correspondi ng question tip. The SSA

et <20 Moo SUBAAR A, P3G ISk ok RS g n Lhe,
201 S AAbShrie 14 6L Kbl confl o PuloRts hPcmoa bt e {ou
ool o6 Al o ihe el g SRR D SRR ARy O 050

A find Eﬁﬁéghhxuﬁng?ﬁyused to search for topics and,questlons by

Once the SSA user has gained access to the SSA (200), he is asked to

- select (1503) an assessment to work with. This process is handled by the

. assessment -selection component (1503) of -the dialog manager (231),

“represented by figure 16. The assessment selection component assumes

" there are two key elements that make each assessment unique. The first -
element is the identity of the thing being assessed ('réferred_ to as the subject
of the assessment). Identity is usually determined by a name, a descriptor, a

- geographic location, or a unique. identifying number (e.g., a: social security
number, a contract number, an identiﬁqation number, etc.). Regardless, there
is a unique way to identify the subject-(1_61 0) of the assessment. The second
element is a date or date/time combination for the assessment (1613), which
allows the subject to be assessed multiple times. Internal to the SSA, both the
subject and assessment have UINs generated for them (1611,1613). -

.. If the SSA user has used the product previously, the assessment
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keyword. \When a topic or question is found, the facility wll junp the SSA
user to the topic (1707). 4) There is a fast key system (1709) that junps
the SSA user to the topics -in order of those that they have identified as
likely to WOfMB®R3their attention. The fast key system iRCTAUSOBES4S® pre- set
topic "stop " points" in the dialog tree. The expert sets these stop point
topi cs durjng the design phase of SSA"Hevel opnent: by tying themto the
answer s §el%‘3r>nanomqgeem gﬂﬁ- extragted from\a table l'loﬂ'lQ:éa iinteractiomdataecone
flagged as true. Each container has a fast key topics property that

i ndi cat eStruptured2260}, aHimitadilist of the assessmenis heegas Jecently comdugtedht s
shoul d the question be answered. Inside the 'SSA, when the question is
ansver ed(1603, 1604). Adys figkiscpresented ho dhe 8SA grserdn reverse chronologieapoi nt s
shoul d the fast key system be used for navigation. Access to the fast key
syst em obOrderinca recémt assessSieLinterface.df dve GSA Wsertohodsgst toncontiiiualp and
down button, which indicate the direction on the tree that the SSA user 56

Thi s Sheworking Wwitlea pravicusty conductdd hsséssment {1604), tHé Ude?Belects an
PCT/ US00/ 15468 wants to junp. Wen the fast key{upoaf))r down button is

sel ect edasséssrhent (16:04). The! assésuientselebfioh Qﬁmﬁ@b{eﬁpﬂiléést?? Subject

determ nes which topic is the next stop point in the select di recti on,

and j unpaniocaddeisnmidiiti OING hd 8éts sem Wﬁfé??b%%&?oihfé?s%ﬁ?‘c&fre&?i d;ng

the direction of the assessnent on beha SA user . soon as

Teprc”of SRl a0 8sbrnent (019% T cortet iiach, Bomplbh bethe 5

beor et RANG RARARE (291); vepREtered . HEuie' B i IndokRE (1bPatank the, o
SSA user proceeds to work in the dialog. - -

The SSA user may look to re-assess (1603) a subject they. recently
assessed. If that is the case, the SSA user selects a previously conducted
assessment (1612) and then indicates a re-evaluation is being conducted. In
this case, the assessment selection component sets the previously discussed
subject id pointer in memory, but then it creates a new assessment (1613) in
the SSA interaction data structure (220) and uses the new assessment id as
the pointer in memory.

. In most cases, a re-evaluation is done to determine if any differences
exist from a previous evaluation. To mirror this process, the assessment
selection component uses the data from the previous assessment as the
baseline data for the re-evaluation, i.e., all the data from the previous
evaluation is used as a template for the re-evaluation. For the SSA user, re-

evaluation only requires him to answer questions that are different from the

prior assessment. Still, the re-assessment is a new assessment with a
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The first significant closure event is saving of the answers to questions
(1902) back to the SSA interaction data structure (220). The second event
is the execution of the rollup process (1903). Any change to a non-default
answer (1W04)/08023 any of the questions by the SSA user EGTYEYW/ISHE rol | up
facility to see if the parent container of that question should be set to
true or false (1905). So any question that has been answered as i
non- def diffetrertadate or dateftime andddiN indieatinga unigue assessment.1906) . ‘I f none
of the question container children have been answered, or their answers
have been r gs e ISSA luseratishés 1o wark witte ancexisting assessmaent thatis notl ue i s
false. If the parent containers to the questions of this topic, or any of

this pargeir RUEMIRELLE axidtsiwithinahe $SAcinteractionhdatassteudturd (228),par ent
i.e. the grandparent container is set to true and so on up through the

hi er ar g é}rb%%h toTahSeﬂémfgea%segsmem friterfacer Thepexistiogidssessen! ues up
the hierafc The rollup value for each container is saved in the SSA

i nter aqht&ﬁcg,ﬁao@ &@@tsg.ApbgaP)to sedréh\fid mwmfﬁbwﬁaﬁbﬁ%‘i%

structure rocess |aunched is ated-to-the Fast Key

System§t;]tgég;§ﬁd/oﬁe§&mm51§e@maﬂ ng iARHato\S/IerPha SR IBER" ¢ bei ng

saved y system'determ nes” | any t he questlons (1910) are

assoc! A adci ﬁéqoﬁﬁ 100! Sssisin &ﬂé“bﬁn&ﬁ%\%@lﬁi that Mibjééte qrahen ! he

|dent|f pic i's Saved as a recor I'n a fast key stop

or ocs Hebaiod- TG SR ATedHoR feletls B, dpSagsirdm #aﬁ’ﬁéggﬁ 5000, 8¢ 1 1e

Sequencatiaropatiis Woind Wit EEaATIBRAT brke: e figogpitation

The assessment selection component conducts the appropriate processes.
and sets in memory the UINs for the subject and assessment.

Finally, the SSA user can be conducting an assessment on a subject

. for the first time (1602). If that is the case, then the SSA user proceeds to the -

" interface for adding a subject. To add a subject, the SSA user answers:

questions that uniquely identify the subject (1610). After providing the

information, the assessment selection component creates (1611) a UIN for.

the subjéct and UIN for the assessment, saves them in the SSA interaction

data structure (220), and retains those UINs as pointers in memory. Once an

assessment has been identified, the assessment selection component. is

closed (1616) and the content interaction component of the dialog:manager

(231), represented by figure. 17, is invoked (1504).
- Upon invocation the content interaction component retrieves from the
SSA definition data structure (210), the data that will populate the dialog tree

- {1701). Having access to the dialog tree, the content interaction component
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Wil e working in the dialog, the SSA user has access to a free-form notes
facility that can associate a note to any topic. This facility is handl ed

by the no onent of the dial og manager (231). Notes are accessed by
sel ection ?ﬁ%%tgﬁ% menus or. the notes icon. Upon sel ecti ofCTUOIMOR f ace

appears that offers an opportunity to génerate either a public note, that

is a note th can be,se anypne, W th access to that .cljent,  and topic,
or a prinP¥ éﬁtﬁf@'rﬁﬁ the ?fnéfsgﬁ?elc?/m ??ﬁetrgﬁénafg?g@swﬂ?q dPPIC\dRItiation ¢
saved in a, table _in the $SSA jnteraction data structure (220). Upon a
request SEAYERELPE eé(ﬁ"&%c(? i%i:u@lprem;ia glﬂ Igu7e. APodlhe topich injliation o)
appears to the SSA user, represented by figure 20. Upon Invocation, the
list of &RAUBRERhegins byextiactingd180bbtne display propestigs furrthaicontainessit a
structure (210).. The SSA user selects fromthe |ist (2003) the end-
product {hatgornpdse the Jirst iopigfromithe formedefinition dabledin thedsSAddefinitiomei r

58 WD 01/08023 , .,;., PCT/US00/ 15460 sel ection by choosing only certain
sect i ons data @iuctrea (2 torhiaving retiieved dhis information,cthe dialog raanagepr oduct
manager %232) i nvokes the end-product generation conponent (2006) to
gener at e (28t eendensothe: questions insidecthentepic ared,i preparing itToe display; oduct
manager, (232) passes to the end-product generation conponent each section
as at ar gesingoat dynamic Topicefainp (V802). Thisrdyrmio forenTis e toriptatenfropt t he
target container (2101) and works down through the particul ar portion of

t he scri mhith alldopics.thabare defined in thé form defipttiorStable Tah Be areadShy O
questions to analyze the conditions (2103) and determ ne the path t’hrough

the scri jistaheing the'sthird ety Yontiold hatnarePddeCito reifdbr théCladous 2

condition is -found to be true, any initial formatting 1s perforne

et hotlol Sgy - oet T e GUONe B PG I g rRaltater (B3N " S
anal yzedyges thé defiit DaR@SfoperyRbPdptilate e difsiver 804) 16 1he RURSESA.
The content interaction component then uses the UIN to retrieve, from the
SSA interaction data structure (220), any previously provided answers (1805)
for the questions being rendered. If any data need to be retrieved from an
external database (1808), this action is conducted. Following this, the content
interaction component retrieves from the tip table (1808) in the SSA definition
data structure (210) the tip for the topic to be displayed in the tip box located
below the dialog free. Upon display to the SSA user, the questions are
therefore rendered and populated with values, the topic tip is populated, and
the dialog tree is opened to the first topic (1809). This completes the topic

initiation sequence.
The SSA user can now interact with the SSA (200). If he so chooses,
the SSA user can request that the tip in the tip box be populated by tips for the

questions. If so requested, then each time a question is selected, the dialog
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reaches the snippet. Snippets' provide the text that is passed up to the
phrases. Phrases and snippets together are passed up to sentences.

Sent ences are assenbl ed i nto paragraphs, and paragraphs into subsections
and secti 8¥201/08823 assenbly at each |level is conpleted, iPGI/YSOBS46l t S
children have been analyzed and all text itenms have been passed back to
it, then the level is formatted (2108). The process thereby works its way,
down t omawager (231) popllatescthectip biox with & cogiespbhgingaquestioh tipnThener
(2109). . This scripting process confers a nunber of advantages for an SSA
(200) aSSA aseecanvtharwise dnswedany afthequiestions £1704) that appearin the of

i nformati on gathering from end-product generation. The generation of the -

report tepigEreakOnckrthsy haveasomplatod answaritgy any of thé quidilions f6oha
PCT/USCé?iS460 t hey argyseparate activities. Nbé¥ repo?t witing software

appl i catdpiBsthedSSA Rt capndvigate theirieay fxa ntw (6. TIRY® drefoup d: This
means that answering questions is directly linked to generating narrative.
This 1 gsIHAY thd ®5fies the user to answer a series of questions in the

sanme order as the Iting needs to -occur - a requirenent that inposes an

e order 35 the witing oce erent that i mposes
Pavi ng_ unl | nibd EgAERse IS LsBMHEINN A ROPRTS SoldcIBaRIRRAN oM AR’ 07

occur w nREStrictions as to order or sequence .as befits the expert
thoughrh%gggzggﬁ 2) Multiple end-product generation. Having unlinked the

end- pr oduot <27 SEigEoRbuddHE BRE palided 3hat tar e ineld o fdyel 8bé opie
qener at & Steu Bt fapiod Bl Wil BEAS " 31000y, O repettives Wth respect to
nar rati ve - sgy i A%ciiF Bh?BE isdd! {5 Ledin TP BBicE°SRa’ Qudtichy Byt 1 Ve O
keyword. When a topic or question is found, the facility will jump the SSA user |
to the topic (1707). A ' ST e X |
4) There is a fast ‘key system (1709) that jumps the SSA user to the
topics ‘in order of those that they have identified as likely to require their
attention. The fast key system is a set of pre-set topic “stop points” in the
dialog tree. The expert sets these stop point topics during the désign phase of
SSA development by tying them to the answers of certain questions or rollup
values for containers that become flagged as true. Each container has a fast
key topics property that indicates the topics that should be set as fast key
" system stop points should the question be answered. Inside the SSA, when
the question is answered, the fast key system sets those designated topics as
stop points should the fast key system be used for navigation. Access to the
fast key system of topics'in the SSA (200) is provided via two buttons, an up

and down button, which indicate the direction on the tree that the SSA user
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for transition phrases, i.e. conjunctions (such as furthernore, noreover,.
therefore, as. well, etc.) that link sentences. This |inks inprove the

r eadabi | i t ¥ 51/0%0 ocunent. The power of this capability lies in ability to
determi ne. "the sentences that have been_.previously wittePCTEPVI3Rount i ng
for previous witing, appropriate transitions can be set up to nake the.

readi ng of the narratiye ear re flui,d and patural 4 ntactjcally
accur at e WAN® ﬁﬂ gumpy, e%ﬂa@%c%sgﬁ‘éyw or 99}9’5‘5‘?”&?@/ I8 ﬁﬁrﬁcfédv%%fﬁﬁﬁkﬁﬁ in

t he end- product designer (11 allq the expert .to, check, that all

per mut at %Xﬁgerﬁflogg?’@gﬁb%géﬁ%ﬁéy a@ﬁ@@%ﬂ%‘é@'ﬂ@ﬁl%'&%ﬂs ?'IW ned ~i mi
WD 01/ 08023 PCT/ US00Q/ 15460 t hey are not, .a unique branch in_the scripting
process SIOP oIt M ihe, ctggeéreqtmnqm&mmtor thatstopic.prthe dast keyiere i s
therefore an opportunity to elimnate anwkward or stiff syntactical

st r uct ur 8ystesh the @piipacnfcgwdmmme direction:ofithe assegasmention behalf t he
writing. 5) Random sel ection between alternatives. The facility

i ncor por &f the 8SA HBEbm sel ection function that can be applied to

par agr aphs, sentences, phrases, and snippets insuring that two reports

generated fr A% soen asma methodfofanavigationiis usedtosselecta Inew bopicrtotbé he
sane. This random zation capability, when inplenented, insures that the

text doedispiayedicthertepicclosure sequence ofievents (708)\cucurrdpresented Bpeed of
narrative generation. End-product (240) generation is a rapid and

ef fi ci enfignred®ssThéde eventsiprovess theluurrantiyoactivetdpie o 'cidse itsowtand

processed when the conditional statenent that controls entry to the

herofl oo or oo seencoi709) of ey setapes [
there i sTherfirst significaim eloutire @vewt is'savihgUfithe answers to questions (1902)
back to the SSA interaction data structure (220).

The second event is the execution of the rollup process (1903). Any
change to a non-default answer (1904) to any of the questions by the SSA
user causes the rollup facility to see if the parent container of that question
should be set to true or false (1905). So any question that has been
answered as non-default causes its parent container to be set to true (1906).
If none of the question container children have been answered, or their
answers have been reset to the default, then the parent container rollup value
is false. If the parent containers to the questions of this topic, .or any of this
parent container’s siblings are true, then the parent of the parent, i.e. the
grandparent container is set to true and so on up through the hierarchy
(1908). This process is one of inverse propagation of values up the hierarchy.
The rollup value for each container is saved in the: SSA interaction data
structure (220).
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At the end of the generation process, the resulting end-product (240) is
saved (2007) in a file on an available hard drive then opened (2008) .into
a word-processing or other appropriate software so the SSA user may edit
or mani pWAG¥HPe result. A final note on the adm ni st rRAWVESEO/HasMger
(233). This conponent also has a facility for establishing and tracking
the status of the assessnent and its reports (e.g., assessnent conpleted
or not &luptured820).eport not- avail able or. -report avail-able, etc.). Status’
definitions exist within the SSA definition data 61 WO 01/08023

PCT/ USOQ- 154%hedfinal process tdauchedlissteiated: toctheaFgst Keyasystemnthat has kept
wth the assessnent data in the SSA interaction data structure (220). The:

Acappel beeh%fescribedfindetail abpvebWhendhe answers arebeihg savedpihedrast
function and are witten, can be displayed and accessed through different

nedi a. wystarrli determinedeif aayofthe questions ($910) arcassogiated witihfastat i on,

via the ri'd Wde Wb as a web page; or on a personal digital assistant.

Future kbphopicostop pointd (19 71). - By arel Biefife entfisd Fase REY tofiRPLE A

representative exanple of how a SSA is built and used fo t abl es

repr eseghvid st focdrtl (1912) in PR Kby istop 10N MEISBA irféraétBn fatd  SSA

Thi s exanpl e uses, r oad a speech and [anguage assessnent,
and nor g Eﬁﬁégéifﬁ-ly-the eval uation of a child' s hearing and a

correspondi ng section of narrative on hearing. The expert is devel oping a

G210 12 Ohkck sk ied o580 10 odBi, HIERLIERpBRILA' 2
beL", SifihagbrBeiiighls HipRP3 IAREITIR HERHIHE I Bpkr EkReRpRTA "
exanpl ey Afbpic initiation sequence (1903) for the newly selected topic displays that
topic.
- . While working in-the dialog, the SSA user has access to a free-form
: notes facility that can associate a note to any topic. This facility is handled by
the notes component of the dialog--mané‘ger (231). Notes are accessed by
selection from the menus or the notes icon. Upon selection, an interface
appears that offers an opportunity to generate either a public note, that is a
" note that can be seen by anyone with aocesé'to that client and topic, or a
private note which is only for the eyes of the writer. Notes are saved in a table
in the SSA interaction data structure (220).

Upon a request to generate an end-product (240), the end-product
manager (232) appears to the SSA user, represented by figure 20. Upon
invocation, the list of end-products is retrieved (2002) from the SSA definition

- data structure (210). The SSA user selects from the list (2003) the end-

product (240) they wish to generate. The SSA user can then refine their
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oral peripheral examis referred to in the dialog but not expanded. Also to
be created is a correspondi ng end-product script to cover the pot Entlal
topi cs congjdered by a professional during a hearing assessnent. or

pur poses o YN8y anpl e, the script completely fol | ows tFEEUYN 180 onl y 62
WO 01/08023. PCT/ USOQO 15460 one nodel sentence. Were approErl ate, th S
exanpl e of  use d tables herein will refer to the steps taken in the use
of the C§Pf%i'9“i- Yy chaasing Py cartainy sestiong (2005) thadegprt_;m)gesee@te. a{ eth
nunbered such that the digits that prefix the |last two digits represen e
figure whfte selection;: theoendgroduct mmanager (232) tisyokes the end-prodict e.
Step nunbers are in bold. Table I A belowis a dialog that the expert has
out | i ned ggneration companent(2006)to generate thevend:product {240), répreséptedh and
Language Dialog 1. Speech and Language Assessnent 1.1.Oral Peri pheral

Exam Secbyofigurez 21-cEhe rendsproduct manhager [{232) opassesdoi the @ndyprodutopi ¢
1.2.2. Rehabilitative Technology Topic 1.2.2.1. FM Wrel ess Listening

Devi ces Qeaeration Gomponenteach settiorsias a tafgelycomtainere The enddsroduct
Applicable; Behind-the-Ear (BTE); Personal; Educational; Sound Field)

I s vt i i it A ey
through the particular portion of the script hierarchy. The process relies on the
SSA ‘user's answers to questions to analyze the conditions (2103) and
determine the path through the script that is used to generate the end-product .
(240). Each time a condition is found to be true, any initial formatting is
performed (2105), and then the child of the container is analyzed (2106). Via
this methodology, sections, subsections, paragraphs, sentences, and phrases
are analyzed via the end-product generation component. until the process
reaches the snippet. Snippets provide the text that is passed up to the
phrases. Phrases and snippets together are passed up to sentences.
Sentences are assembled into paragraphs, and paragraphs into subsections
and sections. As assembly at each level is completed, i.e., all its children have
been analyzed and all text items have been passed back to it, then the level is
formatted (2108). The process thereby works its way down to the snippet and
back out to the originally targeted container (2109).

- This scripting process confers a number of advantages for an SSA
(200) and corresponding end-product generation (240):
1) Separation of information gathering from end-product generation. The

generation of the report is unlinked from the answering process, i.e.
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1.2.2.1.4. Is an FM System Used in Theatres Question (Yes/No) 1.2.2.1.5.
Is an FM System Used in Therapy Question (Yes/No) 1.2.2.1.6. Is an
Environnental M crophone Used Question (Yes/No) 1.2.3. History of Hearing
Loss Topi 04108028 Hearing Screening Topic 1.2.5. Audi RGHFWMS4EKam
Results Topic 63 WD. 01/ 08023 PCT/ US00/ 15460 To begin, the expert needs to

| aunch the current.. invention,. create a project to hold this SSA, and
desi gn an SSteyiate -separatecactivitles. 1Most repart wiitiag. softvéarelapplicatiohs 405,
501. Table | B indicates the steps necessary to create the containers of
the hi erar cggnerateritieironamwative kext[ ds: questions are: afswpredieThisr means Produce
the Speech and Language Dialog 1. Speech and Language Assessnent; 501, '
502, 503, © 60thatéiswetiy quastons R3diTéctly litked TO'genéfdtingAdmalive1This O al
Peri pheral Exam Section; 801, 802, 803, 601 - 611, 701, 702, 703,710, 730,

703, 701, 8OpquirbméREiorcas therisarto diitvertd geriéd bf quéstions fhithe’§dme’ 03,
710, 730, 703, 701, 802. 1.2.1. Diagnosed Hearing Problem Topic; 802, 803,

O T e dd0t S5m0 rdemand i oapoded h
artificial structure upon the evaluative process. The present invention,
‘having unlinked the two proceSséé, allows the evaluative dimension to
occur without restrictions as to 'order or sequence as befits the expert

. thought process. : |
2) - Multiple end-product generation. Having unlinked the end-product .
generation from the data gathering allows multiple end-products to be
easily and effectively produced from one set of answers.
3)  Better written products. Most report writing software programs generate
narrative that is stiff, choppy, or repetitive. With respect to narrative
-scripting, the preseht invention can be made to be sensitive to the need
for transition phrases, i.e. conjur,ic_fi_ons (such as furthermore, moreover,
therefore, as well, efc.) that link sentences. This links improve the
readability of a document. The_-.power of this capability. lies in ability to
‘determine . the sentences that have. been previously written. By
accounting for previous writing, appropriate transitions can be set up to: l
~ make the reading of the narrétive appear more fluid and natural. |
4) Syntactically accurate writing. The sentence analysis capability that is
-available in the end-product designer (112) allows the expert to check

that all permutations of sentences generated are syntactically correct. If

60



701, 702, 703, 710, 730, 703, 701, 802 1.2.2.1. FM Wrel ess Listening

Devi ces QJestlon Group; 802, 803,601 - 611, 701, 702, 7ﬁ3 d71ﬁ 230 (g'(l)'é)
1.2.2. 1. | e of SystemQJestlon(Not Appli cabl e; Behi nd-t he- Ear

Per sonal : E’gh"}cl‘é"f’?zanal Sound Field); 802,803, 601 PCT/US00/15460

-611, 701, 702, 703, 710, 730 703, 7141 703,714, 730, 703, 701, 802 1.2.2. 1. éllls an
FM System Used in the Cl assroom Question (Yes/ No); 802, 803, 601 -

701, 702, 7031hey;are net ayunigueibrapehin the scripting ﬂr@wmmbe@rea&ggtmt? OToma
Question (Yes/No); 802, 803, 601 -611x34701,702,.:703, 710, 730, 7

802 1.2.2. 1. speciically FRceURt rfons suchn nr@béamSS Thete i is thereforen)an 802,
803, 601 -611, 701, 702, 703, 710,7'309 '703, 701,802 1.2.2.1.5. Is an FM
System Used i ﬁppnauaﬂy tqmitmlnate agvkweard owﬁlfosynmtcapstmt:ﬁne/frsnﬁme

(Yes/ No); 802, 803, 601 - 611, 701, 702, 703, 710, 730, 703, 701, 802
1.2.2.1.6. |sead-p1'oducb(240)t Ihlsueads;tomm quaﬂtﬂnemeuwmmg Yes/ No); 802,

803, 601 -611, 701, 702, 703, 7109 730, 703, . 701,802 1.2.3. History of Hearing

Loss TopEt sRandens, salection Metwaeh afefativee3, TRE. faﬁmy lﬁ@@?o?ﬁﬂeﬁ(h?

1.2.4.. Hearing Screening Topic; 802, 803, 601 -611, 701, 70 703, 710,
random selection function that can be applied to paragraphs,
sentences, phrases, and snippets insuring that two reporis generated
from the same set of answers will appear similar but not the same. This
randomization capability, when implemented, insures that the text does
not become too static and contains some variability.

6)  Speed of narrative generation. Enderoduct (240) generation is a rapid
and efficient process. This is because a branch of the hierarchy is only
processed when the conditional statement that controls entry to the
subsequent childl_'en is tested and confirmed as true. All computing
effort therefore is s'pent following paths that lead to sentence generation
-and there is very little wasted computing effort.

At the end of the generation process, the resulting end-product (240) is

saved (2007) in a file on an available hard drive then opened (2008) into a

word-processing or other appropriate software so the SSA user may edit or

manipulate the result.

A final note on the administrative manager (233). This component also
has a facility for establishing and tracking the status of the assessment and its
reports (e.g., assessment completed or not completed, report not available or

report available, etc.). Status definitions exist within the SSA definition data
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730, 703, 701, 802 1.2.5. Audiological Exam Results Topic; 802, 803, 601

. 6119 701, 702, 703, 710, 730, 703, 701, 802 Wth a dialog in place, the
expert begins to develop a nodel end- product. At the highest |evel of

or gani zatwor0108m3 nodel, following fromthe structure BCTIURWIS6 og, coul d
take the (inconplete) shape of Table 2A bel ow Table 2A - H gh Level Model
of a Speech and Language End- Product 2. Speech and Language Report 2. 1.

Oral  Pegirpdiere (2 )pandistatas fora giveh assassmentia kept with theassessmeosed
Hearing Problem Paragraph 2.2.2.. Rehabilitative Technology Par agr aph

2. 2. 2. 1datsinthB\SSArinleraction datagtrietare 220kt ence ~ 2. 2. 2. 2. Uses Hardwire
Heari ng Devi ces Sentence 2.2.3. History of Hearing Loss Paragraph 2.2.4. °

Heari ng. Scr epRé NAdcBppaliaaiSSA. Itérfaded(200)i byl natune Rfsdhe s wayr dbeaph To
begin scripting an end-product, the expert follows the steps in Table 2B

to prodgsmpdpehtsRiticioneind aré hmnb can teydis deahd actessed thtoughe
sequence picks up mhere Tabl e ngt of f. ?nge 2B - Steps Requ??ed I n

the H g $ﬁgﬁg ekt 4oftwarad
Langua eﬂEﬁ%anmgﬂct 2 Speec aggﬁﬁgﬁgﬁgggﬁégggrt §g§Qﬁg§€ 51fﬁ0512

2 o AL o i s pr@ a1

assistant. Future iterations will be tailored to any medium as necessary.

EXAMPLE

A representative example of how a SSA is built and used follows. The
tables represent various stéte‘s, or moments in the development or use of an
SSA.

- This example uses, as its broad basis, a speech and language
‘assessment, and more specifically the evaluation of a child’s hearing and a
corresponding section of narrative on hearing. The expert is developing a
dialog that will include questions about hearing. Topics can includea
diagnosed hearing problem, any rehabilitative technology (hearing aids)
being used, history of the hearing loss, results of a hearing screening, and
results of a full audiological examination. For purposes of.this example, an
oral peripheral exam is referred to in the dialog but not expanded.

Also to be created is a corresponding end-product script to cover the
potential topics considered by a professional during a hearing assessment.

For purposes of this example, the script completely follows through on only
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702, 703, 721, 730, 703, 720, 730, 703, 701, 722, 730, 703, 701, 902 2. 2.
Hearing Narrative; 902, 903, 601 - 611, 701, 702, 703, 721, 730, 703, 720,
730, 703, , 730, 703, 701, 902 2.2.1. Diagnosed ' bl em
Par agr aph: ‘b‘,’”@&, 601 -611, 701, 702, 703, 721, 730, w&%g‘{‘ﬂno,
703, 701, 722,730,703,701,902 2.2.2. Rehabilitative Technol ogy Paragraph;
902, 9035%@? -egé19 722, 730, 703, 701, 902 2.2.2.1. Uses FM Wrel ess
Heari ng JeLseMence: - oo2, 903, .601- 611, .701., 702, 703,. 721,
730, 703, 7209 730, 7Q3 1, 722, 730, 703,.701, 902.2.2 2.2. es Hard
wire reari nitisre aRBropaate. fs exgamble Ohjise and 1aRies hreiry bl f6fgeto ey

730, 703, 720; 730,703,701, 722, 730, 703, 701,902 2, 2. 3. Histor f Hearing
(55 par SlphstaKenn thegiss efihe cusrant invention as dealled in figwiss 4 turgughyo
730, 703, 701, 722, 730, 703, 701, 902 2.2.4. Hearing ScreenLn%;Paragraph;
902, 90326 Steps are numhered:suahathat the digitsthat prefectheriast twa digi
722,730,703,701, 902 2.2.5. Audiological Exam Results Paragraph; 902, 903,
601 - 61Teprasent the figuteswhile the fast twoodigits represent the step within thee, 730,
703, 701,902 The disclosure of the steps in Table 2B refer to a step 720,
whi ch i s figure.oStep numbers ae imbeld. (an optional step for a container). The
conditions in Table 2B use the rollup value carried by the correspondi ng
section, topable Iixbelow is a dialog that the expert has outlined and must input into

the current invention.

Table IA — Speech and Language Dialog
1. Speech and Language Assessment
1.1. Oral Peripheral Exam Section
1.2. Hearing Section _
1.2.1. Diagnosed Hearing Problem Topic
1.2.2. Rehabilitative Technology Topic
1.2.2.1. FM Wireless Listening Devices Question Group

1.22.1.1. Style of System Question (Not Applicable;
Behind-the-Ear (BTE); Personal; Educational;

Sound Field)
1.22.1.2. Is an FM System Used in the Classroom
Question (Yes/No) , .
1.2.2.1.3. . Is an FM System Used at Home Question
e (Yes/No) ' '
1.2.2.1.4. Isan FM System Used in Theatres Question
(Yes/No) _
1.2.2.1.5. Is an FM System Used in Therapy Question
(Yes/No)
1.2.2.1.6. Is an Environmental Microphone Used
' Question
' (Yes/No)
1.2.3. History of Hearing Loss Topic
1.24. Hearing Screening Topic
125.  Audiological Exam Results Topic
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question group container that wll result during the use of the SSA This
factor wll be revisited in detail bel ow when di scussion turns to the use
of the SSA and generation of the end-product. 66 WO 01/08023 , ;..

PCT/ USOO/WEAEB0Y t h a nodel infrastructure in place, thBCEEMWS468evel ops
nodel sentences that nust now be input. Based on the questions that
conprise the FM Wrel ess Listening Devices Question Goup in Table I A the
expert perhaps decides upon a nodel narrative sentence for the Uses FM

(beni nd-« 10 el RSPt I et CugetfontifPenton ottt o T
an envigqn A t ' :
The Pﬁoteﬂ«ﬁ&f?#i%@%@- A ﬁﬁp%géggﬁ’r 400, ) 061,602, 06T, 200 o1 Gaght
oge | . :

co?rgosf{%éﬁaflﬁé,m ioéz’niﬁ%e% S ngggdsﬁieg!togtn_g,e :atfldbir(rjl:c()ﬁtn :m 8' Itthz end-
< shoun T RTER iadisates helsteBnstecesBaly Bicreais g Spatalfematehen wr ol cos
Devi ces Sentence 3.  Senten ? Determne if FM Wrel ess Listening Devices
Quest i dnerambmacpgrdmgéog‘.ai!eh% ppet: retrieve and include (Wiat is the

First Name ofaple1 B Stips RHoquired b6 Prodiceltife Speechuntd Lan rase:

determ ne if pk, ext that f o.Iq ows: requires inclusion of an "a" or "an"
Not Aopl 1 ook .-esg, bih At L ahghidgd ass88bmeht B, '502, Boa28b 16115764 e than
702, 703,710, 730, 703, 701, 504, 801 - '
1.1. Oral Peripheral Exam Section; 801, 802, 803, 601 - 611, 701, 702,
703,710, 730, 703, 701, 802 ' -
1.2. Hearing Section; 802, 803, 601 - 611, 701, 702, 703, 710, 730,
. 703,701,802 I .
1.2.1. Diagnosed Hearing Problem Topic; 802, 803, 601-611,
701, 702, 703, 710, 730, 703, 701, 802 .
1.2.2. Rehabilitative Technology Topic; 802, 803, 601 - 611,
- 701,702, 703, 710, 730, 703, 701, 802 -
1.2.2.1. FM Wireless Listening Devices Question Group; 802,
803,601 - 611, 701, 702, 703, 710, 730, 802

1.2.2.1.1.Style of System Question (Not Applicable;
Behind-the-Ear (BTE); Personal; Educational;
Sound Field); 802,803, 601 - 611, 701, 702, 703, 710, 730,
703, 714, 730,703, 701, 802
1.2.2.1.2 Is an FM System Used in the Classroom
Question  (Yes/No); 802, 803, 601 - 611, 701, 702, 703,
710, 730, 703, 701, 802 '
1.2.2.1.3.Is an FM System Used at Home Question
(Yes/No); : _
802, 803, 601 -611, 701,702, 703, 710, 730, 703, 701, 802
1.2.2.1.4. Is an FM System Used in Theatres Question
(Yes/No); 802, 803, 601 -611 , 701, 702, 703, 710, 730, 703,
701,802 | |
1.2.2.1.5. Is an FM System Used in Therapy Question
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3.3.1.1. Snippet: Translate Style of System answer to one of the

foIIovm ng: 3.3.1.1.1. if answer is Behind-the-Ear (BTE), then include

"behi nd-th TE) 3.3.1.1.2 if answer is Personal, then include
ity )

"per sonal " i f answer is Educational, :then i ncPeHESM/AS46¢ o
Sheet HasBeenRepIacedIIIIIIIIIIIIIIIIIIIIIIIIIV\DOl/08023

PCT/ USO0/ 15460 "edu % 3.3.1.1.4. if answer |s Sound Field, then

i nclude "sound fiel t e_text "FMsystent 3.4 . Phrase:
| s (is an Envi ronn‘entﬁp Q o@ﬁgngqazlb %65’370%! 110, 739, E%t"“ rﬂﬂajde

"with an environmental m crophone” 3.5. Phrase: determne if one or two

tems follows: | f twp22r1chucan ERVIOAMErS! CHIphORB USEY tuektion ., Phr ase:

is (is an FM System I NC

home" 3.5. 2. Phrase (Y§5?N€) @kﬂb@§péﬁ%3@1m7qaig(ﬁp3§'&339)703ue
3.5.2.1. Phrase: | ect one of the followng 3.5.2.1.1. Snippet:

i nclude In S % Sni ppet : _i ncl |l assroom' 3.5. 3.
Phrase: is ?tégan ﬁ‘ﬂﬁ%&ﬂ! E ﬂJ &3% pi)ge%ag ‘g 201830 :pet

i ncl ude I n theath087180730, 703, 706 mﬂtence as presented in Table 3A, the
steps indicated in. Table SB are required:

1.2.4. Hearing Screening Topic; 802, 803, 601 -611, 701, 702, 703, 710,
730, 703, 701, 802

1.2.5. Audiological Exam Results Topic; 802, 803, 601 - 611, 701, 702,
703, 710, 730, 703, 701, 802

With a dialog in place, the expert begins to devélop a model end-
product. At the highest level of organization that model, following from the
structure of the dialog, could take the (incomplete) shape of Table 2A below.

‘Table 2A - High Level Model of a Speech and Language End-
Product

2. Speech and Language Report
2.1. Oral Peripheral Exam Narrative
2.2. Hearing Narrative
22.1. Diagnosed Hearing Problem Paragraph
222. Rehabilitative Technology Paragraph

2.2.2.1. Uses FM Wireless Hearing Devices Sentence
2222, Uses Hardwire Hearing Devices Sentence

2.2.38. History of Hearing Loss Paragraph
224. Hearing Screening Paragraph
225.  Audiological Exam Results Paragraph

To begin scripting én end-product, the expert follows the steps in Table 2B
to produce each contamer in the hierarchy detailed in Table 2A. The
sequence picks up where Table 1 B left off.

Table 2B - Steps Required in the High Level Model of a Speech
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Table 3B. - Steps Required to Script Uses FM Wrel ess Devices Sentence 3.
Sentence: Determne If FM Wreless Listening Devices Question Goup is
true; 901, 902, 903,601 - 611, 701, 702, 703,721 v 730, 703, 7209 730,
703, 701, WOO1/0B®3 703, 701, 902 (as noted in 2.2.2.1) ETIUSOBM4ppet
retrieve and include (Wiat is the First Nane of the Child); 902, 903, 601 -
611 701, 702, 703, 723, 730, 703, 701, 902 3. 2. Snlppet I ncl ude text
"uses ; 902, mLaeguageeEq H’M’UOIOZ '703,. -723,7°7309 -7039 701, 902 3. 3.

Phrase: det e@ﬂs;seeénh af?@an oy Iaoe segtsﬂe%weﬂassm B11gn_ "a‘or

"an" ; 902, 90 %2; 20,730, 703, 122, 730,
703, 701, 902 (3’ 1? ?95 f et et g@’o a pro’ at when true, precedes
the text that_ it

retrieve (Style

of Systenm) afe! ré,@ﬁé' Veé%’té]x@n&{‘!?é’ﬁm@mgﬂhlsa?-@ é&f}f‘@"@@@ 1,903, 601 -
611, 701, 702, 7083 7082721,780, 703,3720,,730,708, 7013 722) 730070352000 01/ 08023
PCT/ USCO 154608023. 1. 1. Snippet: Translate Style of System (1.2.2.1.1)

answer; 902, 2 2(Reafif Naﬁ'aiwe7902 §e§,7661)361?|?7017?02 708, 72¢4730,30. 703,

i 1 e
725, 730, 703, 704l 7 b bS, 61,72 ’?f% o %%;anif‘ﬁde

choi ce i st that 3%@
text "FM system 9 9 )
Phrase: is (lIs an Envi H 7 2039391s 601 -611,

a v DI
701, 702, 703; 721 7322271311,703@2‘%09&3 701, 902

2.2.2. Rehabilitative Technology Paragraph; 902 903 601 -
611, 701, 702, 703, 721, 730, 703, 720, 730, 703, 701,
722, 730, 703, 701, 902

22.2.1. Uses FM Wireless Hearing Devices Sentence;
- 902, 903, 601- 611, 701, 702, 703, 721, 730, 703,
720, 730, 703, 701, 722, 730, 703, 701, 902
2.2.2.2. Uses Hard wire Hearing Devices Sentence, 902,
903, 601-611, 701, 702, 703, 721, 730, 703, 720,
730, 703, 701, 722 730,703, 701, 902
2.2.3. History of Hearing Loss Paragraph; 902, 903, 601 -
611, 701, 702, 703, 721, 730, 703, 720, 730, 703,
701,722, 730, 703,701,902 =
224. Heanng Screening Paragraph 902, 903, 601 611,
701, 702, 703,721, 730, 703, 720, 730 703, 701
722, 730, 703, 701,902
- 2.2.5. Audiological Exam Results Paragraph; 902, 903, 601 -
611, 701, 702, 703, 721, 730, 703, 720, 730, 703,
701 722, 730 703, 701 , 902

The disclosure of the steps in Table 2B refer to a step 720, which is a
conditional statement (an qptional s_teb fora container). The t:onditions in
Table 2B use the ro_llqp value carried by the cdrresponding seetion, tobic, or
question group confainer thaf will result during the use"of the SSA This faetor
will be revisited in detall below when dlscusswn turns to the use of the SSA

and generation of the end-product.
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3.4.1. Snippet: include "with an environnmental m crophone".- 902, 9039.

601 -611, 701, 702, 703, 723, 730, 703"701 v 902 3.5. Phrase: determne if
one or tmg‘)dil&r@ {}ol lows; if two, include between the itens text "and"
902, 903, % 701, 702; 703, 72128730, 703+ 7209 7HGUUNSASEH22 730,
703, 701, 902 (Note: 722 refers to a property that takes Ilsts of I tenms
and wraps t I n selected canj unct ons_such as and" fi ,

det er ni nes, ‘R@Es% foﬁlt Hi aﬁevrﬁh¢ gXpgd dQVQOPQ m@dﬁlé'ﬁﬂlme%n of
"conmas” n /-or when to,use "and' 3 5. 1. Phrase: is (Is an FM System Used
at Hone) USbUQW %@Plﬁoﬁasedgﬂthmueﬁtms mcomsem FMo3, 7209 730,
7039 701 902 3.5.1.1. Snippet: include "at hone"; 902, 903, 601 - 611,
701, 702Wireless Listening DeyicesiQuestion Group inrFable 1A, the expertperhapy st em
Used in the Classroon) true; 902, 903, 601

- 611, 701decidesospon a medebnarrative seoterce fovthe UsssoFMWiklese Devidds ase:
Randomy sel ect one of the follow ng; 902, 903, 601 -611, 701, 702, 703,

720, 730SentenceimTabln2A=stollows; 902 (Not e: 722 refers to a property
that will randonly select between the use of 3.5.2.1.1 and 3.5.2.1.2 each

time an end-pro t nameluses (an). {bghlnd tbejears(ﬂﬂﬁbteduaaﬂaml, in class"
902, 903, 601-611 702 70 01,902 .3.5.2.1.2. S

i ncl ude " "in Spund fie 8‘% f{ﬁi&%ﬁ fw'zﬁfﬂ environmental . 72|3pp739,
103 TO0Lh 02 icloPho oL i b Els3HoUEH, MEMBIEL L) 11 %,
3-5-3- 1. SyiRPRiodel nfirdth® intitaldltd Fdrtiont of teftrthal ieedtdbe brought

together to form a sentence. This model sentence is broken into its

composite parts, i.e. into phrases and snippets, and input into th'e end- .
product designer (112) as a script. A description of the scripted process is
shown in Table 3A as follows.

Table 3A - Analysis of Uses FM Wireless Devices Sentence

3. Sentence: Determine if FM Wireless Listening Devices Question
Group is true

g ,: . gmppet retrieve and include (What is the First Name of the
/]
3.2. Snippet: include text “uses”

3.3. Phrase: determine if the text that follows requires inclusion of
an ‘a” or “an”
3.3.1. Phrase: retrieve (Style of System) and if the answer is other
than Not Applicable then:
3.3.1.1. Snippet: Translate Style of System answer to one .
of the following:
3.3.1.1.1. if answer is Behind-the-Ear (BTE), then
include - ‘“behind-the-ear (BTE)”
33.1.1.2 if answer is Personal, then mclude “personal”
3.3.1.1.8. if answer is Educatlonal then include
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69 WO 01/08023 PCT/ USOQ 15460 701, 702, 703, 723, 730, 703, 701, 902. Based on
t he possi bl e conbi nations of answers to the questions, this sentence
script can generate 159 different. sentences. For quality control, the
expert woMO@NIDke t he end- product anal ysis conponent Fé Sqﬂlla‘tfPe 11) of

t he end- product designer (112). Stepw se, the expert. would nove through
902, 908, 1101, ll@{ﬁ#}’?’%”lloél 1105. At ‘this point, a list of dialog

cont ai ners that® to the sentence are. ‘di spl ayed. The list woul d
i nclude the FM Wrel e3:3.0i heifianswaris SounQuitield, ¢hermincipde Ssounder
(1.2.2.1) as }dnas all its child question containers (1 .22.1.1 -
1.2.2.1.6) and/hdi cates the -possible answers to each contai ner; t heref ore

the true/fal se WQ%'Mpﬁeﬁmhaudatéxtquyslsmm ce, while questions that

i e b

list. question aﬁ f’@’ S
questi ons. Thtssb‘crlélmsa Eleiéhmaem)ne or twa itenrsofoliows; if twoa inciude

conbi nati ons. n not i,C nd all.fal se conbi nati on woul d
result in no quesé W%&Wdﬁg ife. d?here are. 160 - | =159 pernutati ons
of sentences. as r@BeFrPﬁrésbqs(ls*mFMSyMWedaH-lome)rtmmr agr aph.

I ncl ude the random sel ect bet ween: t(gl?@el tens .5.2.1 selecting between

3.5.2.1.1 and 3. 5. 235.H1. akNippes in Jthom OSSI bl e sentence

combi nations. I'n 358, Pﬁnasexim(l'sam'FMrsystem Usedrinithe Classnoom)irue i ons by -

locking in an anSV‘Br520I amhraéeihandéﬁm&seleeténéramﬁerfbmmgtlon cannot be

Iocked in). Soif th e guestion is | ocked down as
"Sound Fi el d" t hen myﬁre%’ﬂ St ”5??”2? ‘i’i %sg X 2 x 2= 32 possible
answer permutations B5.A0.&1/ O&mpmcwllmclassmom

3.5.3. Phrase: is (Is an FM System Used in Theatres) true

3.5.3.1. Smppet include “in theatres”

To script the Sentenoe as presented in Table -3A', the steps indicated in

Table 3B are required: _
Table 3B - Steps Required to Scnpt Uses FM W:reless Dewces

Sentence :

3. Sentence: Determme if FM Wireless Listening Devices Question
Group is true; 901, 902, 903, 601 - 611, 701, 702, 703, 721, 730,
703, 720, 730, 703,701, 722, 730, 703, 701, 902 (as noted in

222.1)
3.1. Snippet: retrieve and inciude (What is the First Name of the Child);

902, 903, 601 - 611, 701, 702, 703, 723, 730, 703, 701, 902

3.2. Snippet: include text “uses ; 902, 903 601 611, 701, 702, 703,
723,730,703,701,902

3.3. Phrase: determine if the text that follows requ:res inclusion of an
“a"or “an”, 902, 903, 601 - 611, 701, 702, 703, 721, 730, 703,
720,730, 703, 722, 730, 703, 701 902 (Note: 722 refers to a
property that, when true, precedes the text that it receives with ‘a’or
“an

3.3. 1,7 Phrase: retrieve (Style of System) and if the answer is other
-than Not Applicable; 902, 903, 601 - 611, 701, 702, 703, 721, 730,
703, 720, 730, 703, 701, 902
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that can result. It is at the expert's discretion to use this capability.
Steps 1107 and 1108 are conpleted allowing for 1109 to occur. If a
sentence does not read well, the expert can return to nodify the

end- pr oducWoc8®at usi ng a- conbi nati er of the fol | owi ngPCHEW1I546%ent ual | y
| eavi ng the end-product anal ysi s conponent when he is satisfied wth the

script; 1110, 9%’3. il p%i‘“?%l&féﬁ of éten? ?220131) nswer; 902
720/ 722f 723/ 724

1
1,702
i o A e B A ma;?%m st
SSA for use (1204, medmiqeﬂgwaimrp@ms TFoBi3hiTed) pr epar ation,

t he SSA user 683Qpemﬂpgtainvﬁla@twtt)“FMeystenﬁB02$ﬂﬂ3,(661)}G1 1791,7623) in
order to pr odqus;;qzspmg 703,701,802 assessed a cI I ent

(1601, 1602, 16 ru'§9§02“§93 wants to

S e LR

an Vi

provi de the fof0dnp Q Zﬂ%s\/@zs@&( \/7&%703. (91d992d underl i ned): Table
|G- An SSA Users Answers to the Speech and Language Dialog 1. Speech and

ggggrg%elA;sqgsgﬁpé noseécf @lr | ’n%i"r obI emq@g a?g‘tzkggoﬂhﬁﬁl) é_ﬁ?ﬁtll ve
Technol ogy ﬂm:tems tEXE"and’FSOW 08681 I:G‘ls‘l,e?ﬂhg?(!k\ﬂfoaagﬂ;m @035 oup
12211 7o8l ¥, 7ha.Syeh ofG Ao, AN, G (XSIBL 753 Yeflrs (8% bRSba =

Pers
that takes lists of items and wraps them in selected conjunctions such

as’,, and” [i.e., it determines, based on the number of items in the list, the
combination of “commas” and/or when to use “and"])
3.5.1.Phrase: is (Is an FM System Used at Home) true; 902, 903, 601 -
611, 701, 702, 703, 721, 730, 703, 720, 730, 703, 701, 902

3.5.1.1. Snippet: include “at home”: 902, 903, 601 - 611, 701, 702,
703, 723, 730, 703, 701, 902

3.5.2. Phrase: is (Is an FM System Used in the Classroom) true; 902,
1903, 601 - 611, 701, 702, 703, 721, 730, 703, 720, 730, 703, 701,
902
3.5.2.1. Phrase: Randomly select one of the following; 902, 903, 601
-611, 701, 702, 703, 720, 730, 703, 722, 730, 703, 701, 902

(Note: 722 refers to a properly that will randomly select between
the use of 3.5.2.1.1 and 3.5.2.1.2 each time an end-product is
generated).

3.5.2.1.1. Snippet: include in class™ 902, 903, 601 -611,
701, 702, 703, 723, 730, 703, 701, 902

3.5.2.1.2. Snippet: include “In the classroom”, 902, 903,
601 - 611,701, 702, 703, 723, 730, 703, 701, 902

3.5.3. Phrase: is [Is an FM System Used in Theatres) true; 902,
903, 601- 611, 701, 702, 703, 721, 730, 703, 720, 730,
703, 701, 902 '
3.5.3.1. Snippet:. include “in theatres”, 902, 903, 601 -611,
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71 WD 01/08023 PCTI USO0/ 15460 ondFil 1.2.2.1.2. Is an FM System Used in
the d assroom Question (Yes/No). 1.2.2.1.3. is an FM System Used at Hone
Question :Ye o) 1.2.2.1.4. Is an FM System Used in Theatres Question (Ye
0) 1.2.2.WORH08033 an FM System Used i n Therapy Question PWUQW]IS‘!_WZ 2.1.6.
I's an Environnental M crophone Used Question Yes No) 1.2.3. History of

xam Rosul (s Topi ¢ +avi ng FTef0Pd OBha2%,13p, 783, fot; g0z o o

(1705, 1708, 1901-: 1910, 1708, . 1703, - 1801 -1809), the SSA user has | aunched
the rol lup event (1903 1908) mhlch generates (and stores) the rollup

val ues foBasee owthe popsitle chbinatmstaﬁanswensrtOtthe gugstions; thisir chy. Tabl &
| D i ndi cates the containers whose -rollup values are true (in. bold and

under | i sertpncd stlipt tan génerate 153 differebsentencesEoSGuality contrblther s to
t he Speech and Language Dialog 1. Speech and Language Assessnent (True

L L SopTeumt i uedn b s et L2 L
Topi ¢ the end-product desngner (1 12) Stepwnse the expert would move through
902, 908, 1101, 1102, 1103 1104 1105. At this pomt a list of dlalog
containers that contnbute to the sentence are dlsplayed The hst would -
include the FM Wireless Listening Devices Question Group container
(1.2.2.1) as well as all its child question containers (1.2:2.1.1 - 1.2.2.1.6) and
indicates the possible _a_nsniers to e_ach eontainef; therefore the true/ffaise
questions display a true/_false choice, while questions that use ehoice lists
display a drop-down list with the choice listinit, etc. =
Note that in this example, there are five possible answers to tne choice list
‘question and two posslble answers to each of the f ive true/false ‘questions.

This creates 5x2x2x2x2x2=1 60 possible answer combinations. Since
a not applicable and all ,false combination would resu__lt in no question belng
written, there are 160 - | = 159 permutations of 'sentenee_s as referred to at
the beginning of the prior paragraph. Include the random select between two
items. (3.5.2.1 seleciing _between 3._'5.2..1 N and.3.5.2.1 .2) and there are 318
possible sentence combinations. |

In 11086, the expert can reduce the number of permutations by locking in
an. answer to any of the_epntainers (random selestio_n eannot be locked in).

So if the answer to the choice list question is locked down as “Sound Field”,
then there are only | x 2 x 2 x 2 x 2 x 2 = 32 possible answer permutations
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1.2.2.1. FMWreless Listening. Devices Question Goup re 1.2.2.1.1. Style
of System Question (Not Applicable;  : Behind-the-Ear (BTE); PersonalIIII
Educatlona hi s Sheet Has Been Replaced Il 111l

T PO UBRBE, 03055  BCT) 000/ 15460 Soun F e d 12 .‘%’.l",@"’?“é”an FM
Systenluse the C assroom Cpestlon (Yes/IVo) 1.2.2.1.3. Is an FM System

i =
Theat res Taa Rl is:attle oidlei's discfetiorto ifp MisicapaRiNG SIS 20y
Quest i on110¥/and 1108 are r:asipletedali@wing fontd09o etcurodharsentence dGesst i on

.(Ym' No) 1.2.3. H story of Hearing Loss Topic (False) 1.2. 4. Fbarlng
Scr eeni ngovgad wellathe-gxpert can return to modify the end-product content using a

combination of the following steps, eventually leaving the end-product
analysis component when he is satisfied with the script; 1110, 901, 902,
904/905/906/907, 701, 702, 703, 720/722/723/724/725, 730, 703, 701, 902,
1109, 1111,

At the expert’s discretion, he launches the SSA formulator (407, 1201,
1202), indicates the dialogs and end-products to appear in the SSA (1203),
and prepares the SSA for use (1204, 1301 - 1307, 1205, 1401 - 1403, 1206).

Following preparation, the SSA user (a speech pathologist) opens the
SSA (1501, 1502, 1503) in order to produce a report after having assessed a
client (1601,1602, 1610, 1611, 1613, 161 5, 1616,1504, 1701,1703). The SSA
user wants to indicate the client uses an FM hearing device. He therefore
moves to the Rehabilitative Technology Topic (1706, 1708, 1901 - 1910,
1708, 1703, 1801 - 1809), answers the questions (1704). For example, the
SSA user might provide the following answer set (answers inbold and

underlined):

Table IC — An SSA Users Answers to the Speech ahd' Language

Dialog :
1. Speech and Language Assessment
1.1. Oral Peripheral Exam Section
1.2. Hearing Section
1.2.1. Diagnosed Hearing Problem Topic
1.2.2. Rehabilitative Technology Topic
1.2.2.1. FM Wireless Listening Devices Question Group
1.2.2.1.1.  Style of System Question (Not Applicable;

Behind-the-Ear (BTE); Personal; Educational;
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1.2.5. Audiological Exam Results Topic (False) As indicated in Table 1 D, a
non-default answer (default being Not Applicable for the choice I|ist
guestion and Fal se for the true/fal se questions) to any question in
1.2.2.1.1WODP198023 1. 6 sets of f a chain of events.wher eby PCTER/15469 2 1
which is the parent to all the questions under consideration, is. set to
true. Then its parentage, é ﬁ”ﬁ%@ and | are all set to true. Note that.
t hese circunstances assu e itens had their rollup property set
to true otherw se the 201.2p SManrﬁMSystémuwatEnﬂmoﬁlaSsmoume i t em whi ch
has its rollup property set a&ﬂ on request, the SSA user generates
an end- product (1505, 2000 ‘@ﬁ%@f' N ‘he end-product generation process
i s launched, the hierargpys q0f [écﬁigh aVFe pt hi erarchy
inthis exarrple is hi gh E ‘dépendent on t éerﬁrue%qts op‘é-u?]l%sgibgctlwty with
a tight rel ationship nai nt éY_eﬂlNO bet ween t he di al og and end- product

?Ieglrjfi[ghgf -(I:-gﬁlj?t ?gngﬁl %ﬁot‘ g;ﬁ%@ﬁf”ﬁgg@ﬁgﬁgy'ﬁ% EI erarcﬁéﬂ'ﬁjggd on

the answers to questions-. ) up val ues shovvn in Table I D. Conditions
that. would pass are.in bold and erlin corre onding rollup
itemfrom Table | D de®] §ut|§r?g§‘ ngwe% H‘@gﬂgent heses.
Table 2C Conditions That Ng) t he Hi gh LeveI l\/bdel Due to the Rollup
Capability 2. Speech and. age Report 02 sse.l) 2.1. Oral Peripheral

Exam Narrative (did ndt2 ﬁa‘lsﬁ IsamEnwmmaatahMlgmme& Msed(ngaﬂ n2)

2.2.1. Diagnosed Hearing Lg%a%ragraph (did not  pass, 1.2.1). 2.2.2.

Rehabi litative Technol o
1.2.3. %tory of ea%ng ﬁ/gss Topic

1.2.4. Hearing Screening Topic
1.2.5. Audiological Exam Results Topic

* Having moved to the next topic (1705, 1708,1901 - 1910, 1708, 1703,
1801 - 1809), the SSA user has launched the rollup event (1903 - 1908),
which generates (and stbres). -the-'.l_folI_Up values for the non-shippet level
containers in the topic hierarchy. Table ID indicates the containers whose.

rollup values are true (in bold and underlined): - . |
Table ID —Rollup Results Based on the SSA Users Answers o |.

‘the Speech and Language Dialog o . : |

" 1. Speech and Language Assessment (Trge)
1.1. Oral Peripheral Exam Section (False)

1.2. Hearing Section (True)
1.2.1. Diagnosed Heanng Problem Topic (False)

1.2.2. Rehabilitative Technology Topic (True)
1.22.1. FM Wireless Liste'ning'_Deyices Question Group
(True)
1.2.2.1.1. Style of System Question (Not Applicable;
Behind-the-Ear (BTE); Personal; Educational;
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2.2) 2.2.2.1. Uses FM Wrel ess Hearing 'Devi ces Sentence (ass 1.2.2.1)
2.2

1.
2. .2. Uses Hardwi re Hearing Devices Sentence (did not pass, 1.2.2.2)
2.2.3. Hs

Hearing Loss Paragraph (did not pass, 1.2.3 2.2. 4.
Hearing Scf ee‘ﬁ(o%zsPar agraph (did not pass, 1.2.4) 2.2. 5.P%H%°84161§9cal--- Exam
Resul ts Paragraph (did not pass, 1.2.5). Beginning at item2 in Table 2C,
t he speech and | anguage T ePSHUNBIFI ected and its condition, which

required the rollup val ue :assocCl at e i&h item k.i:n Table | D, to pass,
which it does. The firsl.2&I& leankMiSystem Usedir tha Qlasstabme 2C, is then

considered. Its condition i e mitem1l.1 in Table ID. Since
the rollup value in 1.1 is ?Qﬂégﬁ&?m tion for 2.1 does not pass.
Upon reaching item 2.2, 1.2 1c3r rig @pOFN Systenn Usedhat HbarkQuegstibpat es item

1.2 has a rollup val ue that dE tiﬁu . Gven the condition is true, 74 11711
WO 01/ 08023 PCT/ US00/ 15460. P/ st subordinate |evel container Is 2.2.1

whose condition relies p@2o¥.4. : d¥h s false.
The sentences that woul d be sugggg{]ﬁ@??%ﬁ??iss pargzé%ﬂ;ﬁsv%ﬁdpﬁerefore
be bypassed. Instead, the 6) noves to the next subordinate of 2.2,

if
which is 2.2.2. Once agai rQl ' f |n thig copdition and
It corresponds to 1.2. 2.?'2#1??1 il pUEMeéy%ngs%%d#%rﬂgy@H@ﬁ[}?ﬂoduces a
true condition. The subordi (¥es#ANbpat conprise 2.2.2 are then anal yzed.
ences, the first of which is the Uses FM

The subordinates to 2.2 e, sent i
W rel ess Devices Sent enlré-é}i-.sz. gs?ﬂ EW@"@GHI&!M@’W%‘@?%aHat ive on
Question (Yes/No)

1.2.8. History of Hearing Loss Topic (False)

1.2.4. Hearing Screening Topic (False)
1.2.5. Audiological Exam Results Topic (False)

As indicated in Table 1 D, a non-default answer (default being Not
Applicable for the choice list question and False for the trueffalse questions)
to any question in 1.2.2.1.1 -1.2.2.1.6 sets off a chain of events whereby item
1.2.2.1, which is thé parent to all the questions under consideration, is set to
true. Then its parentage, 1.2.2, 1.2, and | are all set to true. Note that these
circumstances assume all these items had their rollup property set to true
otherwise the rollup sequence would have stopped at the item which has its
rollup propenty set to false.

Upon request, the SSA user generates an end-product (1505, 2000 -
2006). When the end-product generation process is launched, the hierarchy
of the script is followed. The script hierarchy in this example is highly
dependent on the results of rollup activity with a tight relationship maintained

between the dialog and end-product hierarchy. Table 2C below indicates the
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the use of wireless devices when item1.2.2.1 (FM Wrel ess Listening
Devices Question Goup) is true. Since this is the case, the sentence is
processed. Table 3C indicates the resulting narrative generation events

t hat wi | IWO®808023 gi ven t he contai ner conditions that w PCTHSMASE trye
based on the answers to the dialog questions as noted in Table 1 C
Affected containers are underlined. Table 3C - Result of Anal yzing

Condi t i mmlt*srofmndiﬂamal\pred:em'ng.ateme:Melsea&medaiemhytbas.edm hehce: FM
Wrel ess Listening Devices Question.Goup is true 3.1. Snippet: retrieve
and i ncansigerstboquestionsearnd rdh:p\@alneefshnhm in(hable)l D. Gonditiopsdhat.i ncl ude

text "uses" Phrase: Apply "a" or "an" nethod to.t t that is returned

3.3. 1. WouRppass &keirebold amlrande_rlhed Fhercbrfespanding reliup ieinsfromn) e
3 3.1.1. Snippet: Translate Style of System 3.3.2. Snippet: include text

" FM systgple 1D ¢ontrilsutig fothie condiidreis i thequarenthedesd) 1s thie 3.4.1.

Sni ppet I'nclude "with an environnental mcrophone" 5. Phrase:
Apply "comma. comma,. and" Iist hethod 75 WD 01/ 08023 PCT/ US00/ 15460 s true
3.5. 1. Phrase (I's an FM System Used - at Nonme) i.s 3.5.1.1: - Snippet

i ncl ude " " at Taple2C -3 Conhdiffbns Fhat(Pass imthé/Hight lkeveldModeh DuestaC assr oom
is true 3.5.2.1. Phrase: Randonly select one of the following 3.5.2.1.1.
Sni ppet : i ncl ude theﬁﬂlm:;ﬂapabmg'

2. Speech and Language Report (gags_e_q 1)
2.1. Oral Peripheral Exam Narrative (did not pass, 1.1)
2.2. Hearing Narrative (passed 1.2) -
2.2.1. Diagnosed Hearing Problem Paragraph (did not
pass, 1.2.1).

2.22. Rehabrlitattve Technology Paragraph (passed
- 1.2.2)
2.2.2.1. Uses FM Wireless Hearing Devices Sentence
(passed 1.2.2.1) .
2,222. Uses Hardwire Hearing Devices Sentence (did
~not pass, 1.22.2) | -
2. 2 3. H:story of Hearmg Loss Paragraph (did not pass, 1.2.3)
2.24. Heanng Screening Paragraph (drd not pass, 1.2. 4)
2.2.5. Audiological Exam Results Paragraph (did not pass,
1.2.5)

Beginning at item 2 in Table 2C, the speech and Ianguage report was

selected and its condition, which required the rollup value associated with
item | in Table I D, to.pas.s, which it does. The first child below item 2, item
2.1 in Table 2C, is then considered. Its condition is dependent upon item 1.1
in Table ID. Since the rollup value in 1.1 is false,.the condition for 2.1 does
not pass. Upon reaching item 2.2, the corresponding condition check

indicates item 1.2 has a rollup value that is tru_e.I ‘Given the condition is true,
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3.5.2.1.2. Snippet: include "in . the classroonf 3.5.3. Phrase: (I's an FM
System Used in Theatres) is true 3.5.3. 1. Snlppet I nclude '7n theatres”
The first sybordinate of item3 in Table 3C, item3.1, is a snl et that
refers to MPPYPPEt name of the assessed child (questi on PGV/P9P gﬁ% -----
which is retrieved fron1the SSA I DS (220; assune it to be John) The
second subgrdinate, item3 Is a snippet that offers up the literal text

"uses”. So The, |fs‘t$1-@@’dlﬂ@ﬁd%"¢'§°&§%‘ﬁﬁf§e@-2®1 wheseseemglition reliesanand

"uses". Step 3.3 is a phrase that waits for the result of its subordinate
anal ysi s 12.1. dethiscase, ihe rollup valuaisfaise. 'Ebeﬁemetms]thattwmldmenm ed text
to choose whether it should be preceded by an "a" or "an". The sequence
returns tsubondinatetathis paragiaphswoulditherefere hedo;ep&espnechsteadmr& 3.1
retrieves the answer to item1.2.2.1.1. Since the answer is other than
"Not Applproaeéssmavesdo, thetnexd subdadinete-ob2.2, whichds 2dh2i Once dgainj aem 3. 3. 1
Is true and subordinate 3.3.1.1 wll be analyzed prior to noving on to

3. 3. 2. Acoliuplisweferredtterin $hi8.conditiorhand itheorrespordsitd 1i2:2) Thisitimé) thes! at i on
list for the choice list of this questionnmust be accessed and the

transl| at ivalué that iSeetainéd produces altmeedond'ﬂentTheﬁuvdrdihatwthat' s "sound
field" which is the text result of 3.3.1 .1. The text of 3.3.1.1 is passed

back to Tdmm*isa&@’éfarétﬁeﬂanhﬂm& 3.1 has no further subordinates to
anal yze so it passes its text back to 3.3. Item 3.3 recognizes anot her

subor di nat eThé sabdrdinatss 1221202 are seRfences, e first OFvMicR'is tﬂéU S _
01/ 08023 PCT/ US00/ 15460 recogni zes anot her subordi nate at 3. beglns

oAVl D Stns G2 ) o B 0L T

systenf which it also returns ave comnbined to

provi de %Kg ysai df%?élgsﬁh%s‘; WheA itef'4.2.5M PWiwiteldss LidteRg T56viads 3- 3

Item 3.3 1s conplete
Question Group) is true. Since this is the case, the sentence is processed.

Table 3C indicates the resulting narrative generation events that will occur
given the container conditions that will pass as true based on the answers to
. the dialog questions as noted in Table 1 C. Affected containers are
underlined.

Table 3C - Result of Analyzing Conditions in Uses FM Wireless
Devices Sentence Script

3. Sentence: FM Wireless Listening Devices Question Group is true
gt . ?nippet: retrieve and include (What is the First Name of the
hild,
3.2. Snippet: include text “uses”
3.3. Phrase: Apply “a” or “an” method to the text that is returned
MMMMJ m) is Sound Field therefore it is

3. 3 1 1. Snippet: Translate Style of System
3.3.2. Snippet: include text “FM system”

2.4. Phrase: (Is an Environmental Microphone Used) is true

3.4.1. Snippet: include “with an environmental mlcrophone
3.5. Phrase; Apply "comma, comma, and” wrap list method
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precede by "a" or an nethod determ nes that an "an" should be applied to
the first word delivered to it by recognizing the initial consonant I n
sound". Item 3.3 has assenbled and will pass up the phrase "a sound field
FM systenW0t0®/08fm em3. Items 3.1, 3.2, and 3.3 have resBETUSWMESYc0
contributed "John" uses a sound f|eI d FM systent to the sentence

t hrough this poi n_. ¥ jqa Ij& ¢ae3, Whi ch
recogni zes.anot-her. e condition at 3.4 is

passed, the item ith an
envi ronment al . ' ' 4 1o s, ttem3.5
i ndi cat es anot her p&ﬁéef thl’ﬂﬁet (e following he wrap i st

function. 1tem 3.5 wai » ” 1, 3.5.2, and 3.5.3 to
be passed up to it bef%éeé ?r”p%&x?{b&{l ée @rreeg% |st' function. Gven these
subordi nate cont ai ner 3.52¢.2, rSmppemmaludagin tbea:lassradnﬂ’ 5.3 receive and
pass up.5 text " C , 23-9.-3.1

respectively. |t e == P4 Eater e of the end-
product generat or. |3:5BhtsSmﬂE$t fﬂ@@ﬂr"ﬂtﬂ'@f@cts bet ween equi val ent but

di fferent versions of two text .snippets; the first being "in class" (item

3.5.2.1), the second bein in the_classroom (item 3. Ei t her text
sni ppet , iThe first sybardinateH g”ﬁf@ Zignpaie &Weétae's Q\Fplpp&rti%@tje an
acceptabl e syntactical structure. Assune that "in the clas 0

sel ect etefarsotothedlirst namenef the aesassedstmld (queSt'O'F’@' T‘(’E@@‘MBEU&'&H B erarchy
from3.5.2.1.2 to 3.5. As such, the three text itens "at hone", "in the

cl assr orettigveshfrom the 8%1981(223135316%““&%-’959);@!# secnd phrase 3.5. As
such, the wap list function deterrnines how many text items there are and
begi ns suiserdinatg, itenn8:2; imasnippet thabolferscup Btslléra!tteﬂ fugeso: Bedaranswer
conbi nations could result in a different combination of these three:
sni ppet thet sentence is hempnsed of the snlppets “John and “uses”. | .
- Step 3.3 is a phrase that walits for the result of its subordinate analysus to -
| determine whether to apply a _method.agamst the assembled text to choose
whether it should be preqeded by an -“a" or "an”_. The sequence retqrns to this
step once the subordinates'are a'naly:zed. ltem 3.3.1 retrieves the answer to
item 1.2.2.1.1. Since the ,an'sw_er_ is other_ than “Not Applicable” (i.e., it is
“Sound Field”), the condition for item 3.3.1 is true and subordinate 3.3.1.1 will
be analyzed prior to movmg on to 3.3.2. Accordlng to |tem 3.3.1.1 (whlch has
" no condmon) the translatlon list for the choice list of this questtonmust be
accessed and the translation for “Sound Field” retrieved. The translation text
s “sound field” which is the text result of 3.3.1 A0 _ |
The text of 3.3.1. 1 is passed back to the phrase at 3.3.1. ltem 3.3.1 has no
further subordlnates to analyze so it passes |ts text back to 3. 3 ltem 3.3

recognizes another subordmate at 3.3.2 and begins to analyze that contalner
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possessi on of phrase 3:5. If only one text item had been passed back, no

i nsertion of commas or the "and" woul d t-ake place. Wth two text itens, an
"and" woul d be inserted between them Wth three ornore, the |eading text
items haveWOMHIBR3| nserted after themand the |ast item HAEI/US0M3460" pl aced
bet ween it and the prior text item The wap list function has iterations
that use "or" instead of "and sem col ons instead of.commas, etc. In this
case, theecoghizesiansthersubordinate pt 33.280d begins. tpranalyzetnatmrw hone,
in the classroom and in theatres". This is then’ Eas§ed_back toitem3 and
i s incohleay 3:332 is nompriseds@rtheﬁent snippet 4rMsystem ahich jt alse retirpgssesses
text itens of "John", "uses", "a , sound field FM systeni, "with an

envi r onmo8aA. Now 33 Hcand 3. &ﬁd‘la\a corabinechta providethe smppem&ound heatres".
The sentence container has nethods that capitalize the first letter: (if

it is nofield andd¥Msyster? teettie pirasegts:8sitewn3.3isacompleted wherr theg of the
sentence. As a result, item 3 has assenbl ed”" John wuses a sound field FM

syst em vptdtede bylva’mnanmneﬂhom detemrhines thiat anan” ishouldbe dpplietddotheand in
theatres”. Table 3D sunmmarizes the text flow that contributes to the

sent encefitghalordddlivered to i 1_Ccognizirlc %me iritiar corsonankas BoGRat. atem”  From
the Uses FM 78 1111 WO 01/ 08023 PCT/ US00/ 15460 Devi ces Sentence Script 3.

Do, 5 o3(Fha8 g SIS up s iads pUTBYR EMILSIITGE
field FMigys3atems 3.1, 3.2, and 3.3 have respectively contributed “John”, “uses”, a
sound field FM system” to the sentence through this point.
End-product generation is back at item 3, which recognizes another
subordinate at item 3.4. Since the condition at 3.4 is passed, the item at 3.4.1
is analyzed resulting in the snippet “with an environmental microphone” being
passed back through 3.4 to 3. |
Item 3.5 indicates another phrase formatting property referred to as the
wrap list function. ltem 3.5 waits for the text of Item 3.5.1, 3.5.2, and 3.5.3 to
be passed up to it before implementing the wrap list function. Given these
subordinate containers have true conditions, 3.5.1 and 3.5.3 receive and
pass up.5 text “at home” from 3.5.1.1 and “in theatres” from 3.5.3.1
respectively. ltem 3.5.2 indicates a randomly selection feature of the end-
product generator. In this case, the phrase selects between equivalent but
different versions of two text snippets; the first being “in class” (item 3.5.2.1), -
the second being “in the classroom” (item 3.5.2.2). Either text snippet, in the
context of the completed sentence, will provide an acceptable syntactical

structure. Assume that “in the classroom” is selected and passed up the
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3.3.1. sound field 3.3.1.1. sound field 3.3.2. FMsystem3.4. with an
environnental m crophone 3.4.1. with an environnental m crophone 3.5. at
home, in the classroom and in theatres 3.5.1. at honme 3.5.1.1. at hone
3.5.2. i n'WONRY#Rxssroom 3.5.2.1. in the classroom.3.5. PCT/USAV/I5468 cl.ass
3.5.2.1.2. in the classroom 3.5.3. in theatres 3.5.3.1. in theatres Item
3, which is equivalent to item2.2.2.1, then passes that text back up to.
i tem 2. Bierarchydrom!8&:5.2it2d08.8es i f item 2.2.2. 2 shoul d be anal yzed. The
anal ysis continues in this fashion until the entire script has been

navi gat ed Asesuchy the timest teott uemadiammme g&nethetolnssrupmﬁ’ aondpireti on, steps
2007 and 2008 are conducted puttingithe SSA wuser back at the di aI 0g
nmanager theatiés” ang now ini the MSSE)TDM phase, 3.5hAsSsith, thewrap list kel y to exit
the SSA via step 1509. Although the :present invention has been described in

detai | fdrfchéhQiétérﬁihesWMthxtﬁths there ave anidbbegins insértingt ut i ons and

alterations can made ‘heret'o without departing fromthe spirit and scope
of the g g aﬁd "éﬁd’déémﬁﬁétléustmétmw aswercombirations lcould23 |
FEELErr TTrTrrr v vl ™1 PCT/US00/ 15460 C L N S

result in a different comblnatlon of these three smppets to be inthe
possession of phrase 3 5. If only one text item had been passed back, no
insertion of commas or the “and” would take place. With two text items, an
“and” would be inserted between them. With three of.mor.e,- the leading text
items have commas -ineetted after them and the last-@ifem has an “and” placed
between it and the prior text item. The wrap list Mnetfoh has iterations that
use “or” instead of “and”,- semicolons mstead of commas, etc. In this case, the
method assembles the three text items into the phrase “at home, in the
classroom, and in theat’res". This is then passed back to item 3 and is
incorporated into the sentence. o |

The sentence that is.item 3 possesses text items iof “John”, “uses”, “a
sound field FM system”, “with an environmental micrephone", and “at home,
in the classroom, and in theatres”. The sentence container has methods that
capitalize the first letter (if it is not a‘lready capitalized) and appends two
spaces at the front of the sentence. As a result, item:3 has assembled” John
uses a sound field FM system with an -environmental_ microphone at home, in
the classroom, and in theatres”. Table 3D summarizes the text flow that

contributes to the sentence that is item 3. :
Table 3D - Text Returned by Each COntain_er From the Uses FM
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What is clained is: 1. The system of know edge architecture. which
conprises transform ng know edge into .structured content. 2. The system of

know edge W&J}k‘%ﬁgure whi ch conprises: A) capturing knt)%&gg@@ﬁ%smre

structured con and B) using the structured content
format. 3. The system of know edge architecture of claim2 wherein step A)

I ncl udes: 1) rﬁ@% d content into topics and questions
and/or a stru rgg%%?%étj%%&u nput t.i ng sai d. structured content; and
3) storing sai hmyses@sm&ﬁld!?ﬁhs ad witBedheavirenpantalge
architecture of microphenarairhomesindemyassroomieand intheatrgsar i ng sai d
structured cont f.Johhnuse as a specialized software application; 2)
presenting said 8pruygbgred content to user; 3) . interacting said

structured cont eglg W ddurif HeRf Fl svfgtéﬁ,ftware format; and 4) conmmuni cating
results of user 1In a’c%b H m’ez%fgtructured content in .said software
format. 5. The sys é"'91 ng

chitecture of claim2 wherein
structured content_ ] % ie topi cs and questions. 6. The system
of know edge archi tee@uf@ S¥SE@Mi m 2 wherein structured so ~I~I1 WO
01/ 08023 c L PC3-dsvitmameovirenmental microphener chy of el enents whi ch

conpri se an end- pr @daqt with arPBniEnRiePiANThiciephonE™ and generation system

for producing engrs ot home, in the classroom, and in theatres
3.5.1. at home
3.5.1.1. at home
3.5.2. in the classroom
3.5.2.1. in the classroom

3.5.2.1.1. in class

3.5.2.1.2. in the classroom

3.5.3. in theatres
3.5.3.1. in theatres

Item 3, which is equivalent to item 2.2.2.1, then passes that text back up
to item 2.2.2 which then determines if item 2.2.2.2 should be analyzed. The
analysis continues in this fash;ion until the entire script has been navigated
and a completed end-product generated. |

Upon completion, steps 2007 and 2008 are conducted putting the SSA
user back at the dialog manager (232) and at step 1504. From there, the SSA '
user is likely to exit the SSA via step 1509.

Although the present invention has been described in detall, it should be

understood that various changes, substitutions and alterations can be

made hereto without departing from the spirit and scope of the invention

as defined by the appended claims.

79



products conprising: A a nmeans for inputting know edge information by
means of an interface conprising a series of topics and questions in order

to define a know edge baseulmuﬁllmnﬂﬂllflﬁmorgani zing the information

i nput t ed WANY080pics in a HI Wproduce a gBFEPAYIAE; O a
means for conbining the hierarc%iéaIWy 5rganized topi cs and associ ated
questionsquélgsgléimédjfs@d content and storing the content in a data
structure; an a nmeans for formng a narrative end-product  basede upon
the data structure that conmunicates findings, and opi,nions of expert
know edgel.8. The er@wledﬂﬂmﬁﬂﬁ@f%\'jﬁh@¢@ r§o8t em of claim 7,

wherei n sgj A ' - @fﬁfct ' text, graphics and charts. 9.
The end- pﬁ@&ﬁ@%é@%ﬁgﬂgﬁ%ﬂggnerat%ﬂ%@?g% of claim?7, wherein said
narrative end-product is divided into nmultiple levels of text. 10. The

end- product degjgner and _.generation svstem of cl aj . Wherein said
narrati vezend-ﬁhgﬁyﬁe@ e S%@(‘?'ﬁf%ﬁ"%ﬂ?@&#‘%gf'ségr agr aphs,

sent ences, phrases and snippets. 11. Theé end-product designer and
generation systemof claim7, wherein said narrative end-product is forned

by a speci alAred captuneg knayladgesas shucturgd canlent andhe narrati ve

T s Y or B BREBIBfed PofiHt 102 qovare formBli | e gner and

generation systemof claim'7, wherei n . said. "interface conprises first and
second g.' > pl'm/e rs?sallé'rﬁ orknowle gaeI Srchite2turd 'ot Ridlih 2 wherein step A)
includes: '

1)  mapping the structured conte'nt into topics and questions and/or
a structured document;

2)  inputting said structured content; and

3) storing said structured content..

4. The syste'm of knowledge architecture of claim 2 wherein step _B) includes:
B 1) preparing said structured content for use as a spécialiied :

software application; o | |

2) - presenting said structured content to user; -

8)  interacting said structured content with a user in a software -
format; and _ |

4)  communicating results of user interaction with structured content
in said software format. |

5.  The system of knowledge architecture of claim 2 wherein structured
content is a hierarchy of topics and questions.

6. The system of knowledge architecture of claim 2 wherein structured -
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requi renment conprising a secon ' esenting questions of a selected
topic. 13. The end- product (\Jﬂm m‘E“‘g““jE&!\eration systemof claim 7,
wherein sgj ative en ncd uces a variety of_end-products

sel ect abl eWB)SM%?%é user. 14. The end-product designer and® 2340 n system
of claim?7, wherein said narrative end-product is editable in an external

sof tware appli.cati.qn. 5. A software, systemwhich utilizes know edge
archi t ecFGBEer{tés &fysmfefl'x OfMPaféawsw%mse apendredugt.t hat gener at es
end- products which ¢ rise: A a devel opnent environnment which conprises:
1) a desi/grfn enﬂr@rm&desmarﬁndgge@sraaoaiwcfegpgmuqmgmdo) an

end- product designer; 2) a designer definition data structure; 3) a

speci al PHRAURIS COMPISIOGL i on fornul ator; and 4) a designer project data

:t;gic;hrggdB)sé\ tSp&?hééh fok inphit @Mpﬁwgf&%??%&ﬁfe%ns%fén .
sBeci alized softm%?eﬁ& cb br%ﬁh stéér,?ig%tloﬁ E;rgt ba?é’e%{"b'ﬁ'féf%e&?) an
interface for pfes@%ﬁ'ié)%olhf gBP red content which conprises: a) a
di al og manager; b) an end-product nanager; and c) an adm nistrative

manager; and B)odugeheans focorgdniiky Hié RiterARation inputtéd Iritb t6pIbs i 15460
hierarchy set to produce a guiding map;

C) ameans for combining the hierarchically organized topics and
associated questions into structured content and storing the
content in a data structure; and

D) ameans for forming a narrative end-product basede upon the
data structure that communicates findings and opinions of expert
knowledge.

8. The end-product designer and generation system of claim 7, wherein said

narrative end-product comprises text, graphics and charts.

9.  The end-product designer and generation system of claim 7, wherein
said narrative end-product is divided into multiple levels of text.

10. The end-product designer and generation system of claim 8, wherein
said narrative end-product comprises sections, subsections, paragraphs,
sentences, phrases and snippets.

11.  The end-product designer and generation system of claim 7, wherein
said narrative end-product is formed by a specialized software application
that coverts the narrative end-product into a presentable format.
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IIIIIIIIIIIIIIIISprod m\/varesystemof claim 15, wherein
t he end-product is plac m“ “a l ﬁmm The software system of claim 15,
wherein the end-product l'ace “I nsan* external application. 18. The
sof t war e WSMRHf cl ai m 17, wherein the external appli E&TUEH/IE0,  wor d
processor. 19. A nenory deV| ce storing a specialized software application

dest onel 21 The anckarsis ABKEEY A ofihorab Blart i £ S86in ol o7 ot
desi gnejnterfacé cORfprides firdtand second dispiay %qmmmeats 3nid firstadisplay sof t war e

application fornulator;, and 4) a desi ner dat t t B
speci al requireraent eopesing a sacend £egion; §B§é)q§i loiqSQeﬁgg?H% ) @

appl i ca{dpg definition database structure; 2) a specialized softvvare
applica interaction database structure; 3) an interface for
pr esent atlon of structured content which conprises: a) a dial og manager;

b) -an epd- PrAdUCh IROYAEE dedighef andrbéHbFalbR SyStant or BRIAPS! whaRsinPT oduces
said narrative end—product includes a vanety of end-products selectable by

the user.

14. The end-product designer and generation system of claim 7, wherein
said narrative end-product is editable in an external software application.

15. A software system which utilizes knowledge architecture to produce a
specialized software application that generates end-products which comprise:
A) adevelopment environmerit which comprises:
1) adesigner interface comprising:
a) adialog designer; and
b) an end-prod__u_’ct designer; 2) a designer definition
data structure; : :
3 a speclal software apphcatlon formulator and
4)  adesigner project data structure;
B) aspecialized software shiell which comprises: -
1) a specialized software application definition database

structure;

2) a speclallzed software appllcatlon interaction database
‘structure; ' '

3) aninterface for presentation of structured content which
comprises:

" a) adialog manager;
b) an end-product manager and
c) an admlmstratxve manager; and produces an end-
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83 * CL MS WO 01/08023 PCT/ USOO 1546 . An interactive nethod for
automatical ly generati Wem/am()’zot vvare application from know edge
architect U{ﬁ) | ch conpri ‘“\ﬁ : i nt eract | veI utting
know edge BB pert | \3 el d of know edd® U ¢ onput er ;
B) trransform ng the know ecl n\to“structured content; O storl ng the
structuré tent in a:data structure; and D) designing an end-product

using th ored structured content whjich forns a narrative end- product
based upon the data structure that communi cates.fi-ndi ngs and opi ni ons

b d " 21.
Tﬁzesysgwen Whg%e arc Prg%tl@r?mw fﬁgegﬂad%@n ar %?’SI? Pd’?e% f or

know edge corrprl sing: A transform ng: know edge into structured content;
and B) utilizing said know edge as structured content. 22. The system of
know edge architecture providing an open architecture for know edge,

conpri si 0g; The sofivatei systémf ciaie® 185 whierein theeshd: Pft?(dlﬂ:&t |sglgﬁebem &§i ng the

structured content in software. : 23. The systemo now e Itecture
of cl ai nexternahapplicationpt uri ng know edge as structured content includes:

1) mapping the know edge into structured content; 2) inputting said
structured content; and 3) storing said structured content. 24. The system

of knowl ¢8ge 'ﬁhefsomlarersvstém@f@mm 13, wherginthelexterial applicatos haent i s

stored as data in data structure.
word processor

19. A memory device storing a specialized software application which
comprises:
A) adevelopment environment which comprises:
1)  adesigner interface comprising:
a) adialog designer; and
b)  an end-product designer; 2) a designer definition
data structure; .
3) aspecial software application formulator; and
4)  adesigner project data structure;
B) aspecialized software shell which comprises:
1)  aspecialized software application definition database

structure;

2) aspecialized software application interaction database
structure;

3) aninterface for presentation of structured content which
comprises:

a) adialog manager,
b)  anend-product manager; and

() an administrative manager; and produces an end-
product.
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25. The system of know edg claim?24 wherein the : 84
1111121212111111 HI'lI 11111 m ﬂ WB 23 * CL MS * PCT/US00/ 15460
structured content is stor ata structure and i s presented

to user aWOSIMIFAre via a specialized software applicat PERUSHESHE00
interface. 26. The system of know edge architecture of claim25 wherein the

ar chi t ce0uAD Brorgctiva Dot dettoraRicHafiany dend g E bERLRIrAdRBNRRE o oy o

| ncl udegpplidatidhElem Kitowledgesarchitecturs wiich eom;rrisem stepsoft vare; 2)
presenti ng said structured coTt ent to user ;tware g I nteracting said

structured conterfd) wi tmteua@rvewmmﬁeow &0t 2R @XPRdBE ng results of
user interaction ﬁl& Eﬁ'?@ﬁ? BfFﬁb\ﬁfégf?@mhto hitotipterof tware. 28. The system

of know edge arc ure 0 erein structured content is a

 hierarchy of toplB)s arltanaieﬂmngrthe knowledge ytorsiruaturacheontentie ar chitecture

of claim 22 wher str ) C nts which
conpri se an end- ?Pgd g&?@@iﬁ&ggﬁ@@@?@hohferﬁdﬂﬁ é% &ﬁllakﬁe ure of claim
22 wherein the sqby wardasi m aroend cductuslrﬁgthestoredlstnmtumd 31. The
system of know edge arch| ure of cI gim 2§ naHe gice lists
arekc][ eat ed ][O r sgandentwh l9 a pauafiye en FB’WB@SQ lm't Bl e choice or
pi c roma |ist egsad chi tecture
of claim 31 wher ed.érla? R{t ‘chol ceeamrﬁaml%@oﬁﬂ&hpg]rrﬂdebg@wed trae:f'lsl ations
whi ch indicate ta:pomexpertknowledgevmaspeewzedsoMeapnbsauonhou ce |ist

duri.ng end product

21. The system of knowledge archltecture provrdlng an open architecture

for knowledge, compnsmg
A) transformrng knowledge into structured content and
B) utilizing sald knoWledge as structured content

22. The system of knowledge archrtecture provrdmg an open architecture

for knowledge, comprising:
A) capturing knowledge as structured oontent and
B) using the str_uctured content in- software

23. The system of knowledge architecture of claim 22 wherein captunng
knowledge as structured content includes: -
1)  mapping the. knowledge into structured content
2) inputting sard structured content; and
3) . storing said structured content.

24. The system of knowledge architecture of claimi-_23 wherein the
structured content is stored as data in a data structure.

25. The system of knowledge architecture of claim 24 wherein the

- 84
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85 WD 01/ 08023 PCT/ USO0 T~~~ 11 1T 1 1 % ~ ~ M
S generation. 33. A soft ﬂ ﬂ"1 utilizes know edge architecture
to provide an open archim Iﬁmﬂl "MINILdge: A) by capturing structured
content i W WY8ERHner devel’opifent Bnvirdnnent; and B) utfTCSIEE46%; ¢

structured content via a specialized software application environnment. 34.

The software stem ' r et | Qo

envi ronnent cﬁﬁﬁéqtglf?cﬁ%o@gmﬁ g@\g&@%s @335%&%@ #‘Eﬁé}‘?ﬁ%@@gﬁg%%ﬂ“ﬁg a) a
di al og desi gngrusetds Softwarecvid-2 spavializée software Epplication shellorr

definition. data structure;, 3) a designer project data structure; and 4) a
speci al i zed Jptariate application fornuiator. 35. The software system of

cl ai m 33 wherein the designer devel opnment environnment includes a designer
interface having a dialog designer and an end-product designer. 36. The
sof t war e26y st Ene system iofiknd e architecturenfjaim 25 wberainithe softwageal og.

37. The soft | ai wherein the dial og desi gner captures:
a) topics anﬁ%é&féﬁ@%&%n%ﬁ?q a hierarchy; and b) questions and
potential answers associated with said questions. 38. The software system

f claim36 wh in th I al desi ' | |
or el m27. Tl(;"er glygtem %f ﬂh%w?gdgg Z'r riteerctt\xlr'eséjfa claim 22 wherein using the

structured content in software includes: -

1)  preparing said structured content for use as software;

2) presenting said structured content to user in software;

3) interacting said structured content with user in software; and

4) communicating results of user interaction with structured content
in said software.

28. The system of knowledge architecture of claim 22 wherein structured
content is a hierarchy of topics and questions.

29. The system of knowledge architecture of claim 22 wherein structured
content is a hierarchy of elements which comprise an end-product.

30. The system of knowledge architecture of claim 22 wherein the software
is a specialized software application.

31. The system of knowledge architecture of claim 22 wherein named
choice lists are created to represent a set of possible answers to a
multiple choice or pick from a list type of question.

32. The system of knowledge architecture of claim 31 wherein each choice
list has one or more named translations which indicate text which is

used to replace an answer from a choice list during end product -
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di spl ays topics and questions organized in a hierarchy and questions 86
i 11117122112221122211112221 11 1111 WD 01/08023 * CL Il S *
PCT/ US00/ 15460 and potenti al rated with said questions in a

hi er ar chi ¥Q01/08¢8npt . 39. The I'ai m 35 VR(IVUES0p134p

end- product designer builds aiﬁﬁmﬁnﬂ“ﬁmﬂm The software system of

claim 39 V\hebghg‘%&i‘ end- pr odu stgner. s céptures: a) docunent

i nfrastructu *zed into a hierarchy; and b) | ogical and data

rel ati onshi ps between end-product and dialog. 41. The software system of

cl ai m4Q _wherein the end-product desi gner: 1) is used to copstruct a

narrati (3-fr6@%&&#&%@'@5%&@95%noweéﬂé@umwmmﬂ’ldﬁa?n(2) | i nks

sai d narratiag?ﬁ%}fghi}&tgﬁnjoq%@% stions of dialog; and (3) constructs
es Tr

graphs and ta omthe data assbciated with the use of a specialized
sof t war e apph) catbyaapwringstactured conteny in adesigneradevelagpmestei n every

| evel has format Léﬁ\ﬁmr@ﬁ?@e%bges whi ch determ ne the display of the text

that is assenble The software system of claim40 wherein the
document conB)i sagilizing saidstaicterecicontent via 4 specializdd softvargof t ware system
of claim40 erein the docupent infrastructure conprises |evels of
sections, subsect3RRlCationEIWIEBMEMsent ences, phrases and sni ppets. 45.
The software system of claim44 wherein sections, subsections,

34. The software system of claim 33 wherein the designer development
environment of step A) comprises:
1)  adesigner interface comprising:
- a) adialog designer, and

b)  an end-product designer;
2) . adesigner definition data structure;
3)  adesigner project data structure; and -
4) a specialized-software application formulator. -

35. The software system of claim 33 wherein the designer development
environment includes a designer interface having a dialog designer and
an end-product designer.

36. ' The software system of claim 35 wherein the dialog designer builds a
dialog.

37. The software system of claim 36 wherein the dialog designer captures:

a) - topics and questions organized in a hierarchy; and
b)  questions and potential answers associated with said questions.

38. The software system of claim 36 wherein the dialog designer visually
displays topics and questions organized in a hierarchy and questions
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par agr aphs, sentences, and cunent infrastructure are 87
WO 01/08023 1 111"~ 111~ @ mmgﬂn !, ﬁ: CT/ US00/ 15460 M S organi zi ng
| evel s. 4 of t ware syst; L erein at e I Zi ng
| evel of QY%@@R%’ product' designer there-is a conditi on\"gjri%%@{rf’?’gﬁv\hi ch
det erm nes whether that organizing level and its children are processed.

47. The soft %qepéﬁ?ﬁftiaﬂaﬁéwék@aﬁsd@amnh Baid gaeslions fPatiéneehical an
organi zing |l evel” that has no direct parent or subordinate and is used to
mmc the grdopnhdly capability of the organizing level that is its parent.
48. The software system of claim44 wherein snippets are used to generate
witten words. 49. The software system of claim 44 wherein snippets are
assenbl €30.i ntThe softwars systens claim 35 whenein therendrproduct designersbuilds ed i nt o
par agraphs and then fyrther assenbled into subsections and sections. 50.
The sof t war e ¥€R 'rﬂreau ai m 39 wherein an end-product analysis facility
processes any sel ected | evel of an end-product hierarchy and its children
and produces all pernutations of any potential resulting narrative. 51.
The sof t4@r e Easseftware system gbclmmr@pwher@netha-%dyamducamw%r Cfacility
processes thr%bgvhrrﬁg.sel ected |l evel of the end-product hierarchy and its
children to & he the topics and questions which contribute to that
sfel ect efj po][ ta')onhubcﬁmbmrinﬂasicriuehlré Dfl’ga'llidedfiml? alliergwhy;ldnd- combi nati on
of results r. those topigs, an esti.on an be used to roguce every
possi bl e perﬁi)t at iwcﬂﬁgﬂéﬂ& fQ}gH?ﬂ%!?'pﬁi@%‘y@PB& pr?fi”‘itiag‘rd) &Ff%d-product

script can generate.

41. The software system of claim 40 wherein the end-product designer:
(1) is used to construct a narrative from components necessary to
produce such a narrative,;
(2) links said narrative back to topics and questions of dialog; and
(3) constructs graphs and tables from the data associated with the
use of a specialized software application.

42, The software system of claim 41 wherein every level has formatting
properties which determine the display of the text that is assembled
into it.

43. The software system of claim 40 wherein the document comprises text,
charts, graphs or tables.

44. The software system of claim 40 wherein the document infrastructure
comprises levels of sections, subsections, paragraphs, sentences,

- phrases and snippets.

45. The software system of claim 44 wherein sections, subsections,
paragraphs, sentences, and phrases of the document infrastructure are
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88 si~~i 1111111111111112112112322 11 (111 WO 01/08023 * CL " M$ *
PCT/ USOQ 15460 52. The softwar eHmHW of claimb50 wherein the end-product

analysis facility conprises: ( wl,“u ”m select a starting level in
t he end- pMRYMORB; erarchy; (b) ; tifll det er m rRCTAS00/E546¢ dr en of

the starting level; (c) the facility to determne all dialog containers

whi ch exi st | . ing level. and its children; (d) the facility to .

det er mi ne po§€9%ﬁg"§ﬂ%&é$s for each dialog container; (e) the ability to ’

display a list of dialog containers; (f) the ability to allow the user to

sel ect and | gck down possibl e nswers; the ability, to process through

al | posé6s| e%&rm’%(ﬁi@t@p of @Kﬁ%ﬂ§;w@é‘%)"? gLeyery ¢ rl‘%ngﬁ%‘{#'&l? al | '

resulting na ' ‘RS {rBa4 InAhnditiors Bey ‘The software
iﬁ@bggmﬂﬂﬁ.&éﬁggﬁpfﬁgﬁﬁé 'a¢onditio g?dl?érfy which

system of claim erelne of 'a dialdg-or "an end- product have

associ at ed pdetarmines whetbher that organizing levekand its whildrery arelet er mi ne aspect s
of behavi or, %s%% trol processing into a specialized software

appl i cation. PEC *software system of claim 35 wherein raw structured
content of the dialog designer and the. end-product designer conprises

| evel s, whic I n_conjunction wth operties associated, therewith nake u

cont ai nés. E’!;e W#Gfﬂﬁiﬁ@ Qfﬂ@'ﬂ?r%f mrﬂn@nﬁm&@ﬁﬁ'w& 8Bsi gner P

devel opment  oPgRAiFRGTERS! thBFhis Wo dirdAIatBAE oF SEBAINARS it & wédd'ed Ur e
mimic the grouping capability of the organizing level that is its parent.

48. The software system of claim 44 Where_in snippets are used to generate
written words. : ' -

49. The software system of claim 44 wherein snippets are assembled into
" phrases and sentences which in tumn are then assembled into-
paragraphs and then further assembled into subsections and sections.

50. ' The software system of claim 39 wherein arn end-product analysis
facility processes any selected level of an end-product hierarchy and its
children and produces all permutations of any potentiail resulting
narrative.

51. The software system of claim 50 wherein the end-product analysis
facility processes through a selected level of the end-product hierarchy
and its children to determine the topics and questions which contribute
to that selected portion of end—pro'duct script and then all possible
combination of results for those topics and questions can be used to
produce every possible permutation of narrative that the selected
portion of end-product script can generate.
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56. The software system of claim 55 wherein tshe desi gner devel opnent

envi ronnment includes a deﬂmmmnglwl“u dat a s'é.ru?:ture hgvi ng thed t
definitio rties, els in dialogs and end-products.
89 w0 01/ ool | ' P NE o 15460 57, The sof t wart-YRMLIOG: ¢l ai m

56 wherein the designer definition data struct urge conprises: (a) ?I tat:)! e
t.hat uni gpel y f'?ﬁg;a terfl\ct'cl balRSret t5d! nBLddEEt aRanaigo! | ection
of :propgrgf [ e-y;igng erga‘i'tg %/rgl ueséi orgbt osg@d proper t_‘!ﬂgs; anﬁ %y%’ a

hi er ar chfagilityragmeprisas:a t abl e whi ch deternines relati onshi ps between

| evel s within,dialgas 1 L - t 8....Ihe sof re system of
claims 33 Wne(agi n t?'%@@@‘énﬁéﬁé‘gﬁgfi%ﬁ'ﬁ@ﬂ&e'hﬁ? 8H§é‘?{?’%ﬁﬁ£%ﬁf@@§'desi gner
oot gner pr o] oot Qo O e red cont ent

esi gner proj : [ tur :
50, The. sof tife deaniity lodalermise all didiod Goraaiess whieh Gxistan fheiat a
structure conpri seg; ' I | e conprising nanme, unique .

i denti fying nume?ang@jlegfﬁgﬁagﬂrs(%gptriégg that are common to each contai ner
added via t hd)destherfacility tg determine possible answedforeacihndialogr properties
tabl e contai ni ng p‘{ ﬁéir,es that are unique to each container |evel added
via the designer p‘ﬁﬁg Yata structure and the correspondi ng val ue for

the property nhe\ammgtbsdima?mfofmég(wntéimt ai ner hierarchy table
that holds in rma}hi % Qut ~re atIOI’lShlgﬁ bet ween each container |evel in
a di al og desidher heahility to allow the user to select and lock down possible

answers;
(@) the ability to process through all possible permutations of
answers; |
(h) the ability to display all resulting narratives for each combination
of answers.

53. The software system of claim 35 wherein each level of a dialog or an
end-product have associated properties which control features of
display, determine aspects of behavior, and control processing into a
specialized software application.

54. The software system of claim 35 wherein raw structured content of the
dialog designer and the end-product designer comprises levels, which
in conjunction with properties associated therewith make up containers.

55. The software system of claims 33 wherein the designer development
environment includes a designer definition data structure.

56. The software system of claim 55 wherein the designer development

environment includes a designer definition data structure having the
definitions, properties, and rules for levels in dialogs and end-products.
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61. The software system of clai s 33 wherein the desi gner devel opnent

envi r onnent
wherein a f

i ncl udes a for Tmmml“lmn I of tware system of claim 61
or mul at or prepar I 01/ 08023 PCT/ US00/ 15460

struct ur WOMMEBHt for present&tibn And use through an PRTESIASEO 63, The

software sy
a desi gner

and prepgre
proj ect dat
application
software ap
i nfrastruct
claim62 wh
cohtent for
end- pr oduct

constitute |

whi ch cont a
software ap
a hierarch

stem of claim62 wherein the fornulator: (a) conbines data from

definition data structure .and designer project data structure .

SThé sbftwatre System of clainc56 whereintheldesignendefinition aladasi gner

a structure, .placing resulting data in a -specialized software
B&thFﬁFPmP s structure; (b) initialjzes a specialized

M) c2'd fihle tha aﬁhueg dbﬂrfes 646 fevel of didlog oF ehd-produck dat a

for I'al og topl.c questlons 64. he software system of

erei n asha GQHEQ‘I!OI&DIJPI’QPQ!?QS@S\ @MQ’% dbe$@duct structured
ut| I | hb‘&k%%"#)a) of fering a selection of which dial ogs and

ecialized software application are to
b)i nIa3hiuiammcalaulesedatadabim\blalpdetemumemrelatu)nsmps:r m ni ng

ol i ca treeanpvEls Wb Fofo8 4t PR GO rEaBuET Col 10 popul at e

ical topic table in a specialized software application

S

wQlepmeant

definition data structure; (d) det er pi ni ng dliplgéﬂg éét'es of .questions

and pop&8at i
application

59.

60.

i The softwarensystemidficiaims-33 whetein
environment includes a designer pro;ect data structure. -

The software system of claim 58 wherein a designer project data
structure contains unprocessed structured content. '

The software system of claim 59 wherein the designer pro;ect data

“structure compnses

(@) a container table comprising name. unique identifying number,

61.

62.

and other properties that are common to each container added
via the designer project data structure; '
(b) a container properties table containing propertles that are unique
to each container level added via the de_s:gner project data -
~ structure and the corresponding value for the property as
provided by an expert; and | |
(c) a container hierarchy table that holds information about
" relationships between each container level in a dialog designer
tree. '

The software system of claims 33 wherein the deslgner development
environment mcludes a formulator

- The software system of claim 61 wherein a formulator prepares
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definition data structure; chaojce list tables froma designer
project data structure tﬂm' A‘@ w i\ ﬁ sof tware application definition
data struc f) copyi rties fromthe designer prOj ect
data 91 1%’1“1?1 3711 11 111 f£1 I 17111111 11 WO 01/ 080231“‘1Til‘-°f9g

PCT/ USO0/ 15460 structure int oI t he specialized sofiware applicati on

gefinition Ogidctbkéd Ebhidhit foPra¥eniativh 8t yid tlolighih intérigds! Pr oduct s

fromthe designer prOJec structure 1n pecl a 'sof t war e
application definition data structure (h) initializing a specialized

sof t war eqappl +gatl | nt i da r e, an 1) establishing data
mfrastrggturtﬁélﬁgﬁ%r& %%Fé}g%a@ﬁgﬁ@%@ﬁ th%fo £ﬂ{ge software system
of claim 33 Nﬁrelmmbmmm@designe@mﬂnnmﬁ HaR! $1PUCtORY hhgnent
conprises: 1) at I st one specialized software application definition data

structure; 2) at | Q"SHB"QJ ala; staicture mﬁpéeaws diglogandengl-act i on
bresentation and PTORUEPSRLEIEA bohfert 1R £HBLIFRY oRbigkP Rt Shfchfe. ..
a di al og manager ; piacing resaitingdata mmspgesalnzedéoftw&arerapwcationt rative
manager., definition data structure;
(b) initializes a specialized software application interaction data
structure and establishes a data infrastructure for dialog topics
and questions.

64. The software system of claim 62 wherein the formulator prepares
dialog and end-product structured content for utilization by:

(a) offering a selection of which dialogs and end-products
within a raw specialized software application are to
constitute a finished specialized software application;

(b) determining which containers are active and therefore

constitute a specialized software application;

(c) using a topic hierarchy from dialogs to populate a

hierarchical topic table in a specialized software
- application definition data structure; . _

(d) determining display properties of questions and populating
a form definition table in a specialized software application
definition data structure;

(e) copying choice list tables from a designer project data
structure to the specialized software application definition

~ data structure;
- (f) - copying container properties from the designer project data
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?Ed produch ag en]g product. 66. The software system of claim 33 wherein

e specialized software ronnent includes at |east one
speci al i zed software appl’mmmﬂﬂ'mm"rmlon data. 67. The software system
of clai mMWOMRERE| n the spéci 4l ized soitware applicati SAEWEIYIY on dat a
structure conprises: a) a topic hi erarchy table; b) a formtable containing

Cont ot i ha o1 cont o SEHEHIE IR theidnedaftll SR BOPRAT Gl

111_113_ I ll Ib: * Ms ‘HaBCstrucxune15460 pr opert ies; d) an end pr oduct '
scripting table; hoi ce | slati I 68. The
sof tware system ((95' I Qﬁﬁﬂi@)%ﬂ qui'ggﬁb‘ &}ﬁésgigﬁﬁrl cation

envi ronment incl udes §B€Pd§id§ﬁﬁctﬁ?é’int64he%pebiﬁllﬁéé@dmredata structure

used to store answers questions: and infornmation from use of a
speci al i zed software application definition data stwictut@ ¢ system of ¢l ai m 33

wherein the specigliz |
speci al i zed soft\ﬂ@ iﬂ}ﬁﬁ'ﬁ% %’e‘ﬁﬁlﬁeér‘fgémﬁmeaﬁ Iﬁémmm)%ﬁ%ﬁgﬁgzé 70.
The software sysltem oﬁaﬁstmcﬁﬁe;/\bndel n the dial'og manager conprises: a) :
an

assessment se |Ct|cers]tacbci|s ing aata m?r%strm:ture?r ntelalog'}oﬁ c%cérllc? n conponent.

_questions. .

65. The software system of claim 33 wherein the specialized software

application environment comprises: -

1) atleastone speclahzed software appllcatlon definition data
structure; e :

2) atleastone Specialized software .applicafion interaction data
structure; . o -

3) a specialized software application interface for presentation and
interaction with structured content which comprises:
a) adialog manager, | '
b)  an end-product manager; and
c)  anadministrative manager;

and produces an end-product. -

66. The software system of claim 33 wherein the specialized software
application environment mcludes atleast one speciallzed software
application definition data. '

67. The software system of claim 66 wherein the specialized software
application definition data structure comprises: -

-a) atopic hierarchy table; | _
b) a form table containing display properties of questions;
- g) a coniainer properties table containing all container
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71. The software system o he di al og manager conpri ses:

a) an assessnent sel ection onprises; 1ii. an option to
create a new assessment and Hﬁmnm n ﬂ . an option to reassess a

subj ect, u%AYOP%or nati on rom an ax assessnent fREFT/EH08A5460 bj ect ;
or iii. an option to continue work on an exi sting assessnent. b) a content

I nt er act ggonent which conprises; . atopic initiation sequence; ii.
answer i nBR{B questi ons by a speciali zed softvvare application user; iii. a

ch0| ce of net hods d)or repveit-producicsdriptingoiable |ar:1m 93 WO 01/ 08023 | I L1l
e~ PCT/ US0Q/ 1 Q tqpic. hie y; and iv. a topic closure
sequence of event se) 728 %@ceiiﬁf ﬁg&’ﬂg@qﬂ %bﬁe‘l aim71 wherein the topic
initiation sequence conprises: retrieval of display properties for a
topicfrémaform def|n|t|ontable|na speci al i zed software application

defini ti 88 dalhe softwaresystasm of glaim 33 yeherein thespecialized spftware om t h]e i
di spl of the
topr . ) scapplicationdnvitinmait ACies 4 sbatBIZE Apiedfiod itERRdY 2e.
sof t war e appldatatstructure ased to storéarswearsitotquestions and information from

use of a specialized software application.

69. The software system of claim 33 wherein the specialized software
application environment includes a specialized software application
interface having a dialog manager.

70. The software system of claim 69 wherein the dialog manager
comprises:
a) an assessment selection component; and
b)  acontent interaction component.
71.  The software system of claim 69 wherein the dlalog manager
comprises:
a)  an assessment selection component which comprises;
il. an option to create a new assessment and new
subject;
iii. an option to reassess a subject, using information
- from an existing assessment for that subject; or
il an option to continue work on an existing
assessment.
b)  acontent interaction component which comprises;
i a topic initiation sequence;
ii. answering of questions by a specialized software
application user;
i.  a choice of methods for moving to another topic in a
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e) accessing external datastructures to retrieve values for questions on

the topic; f) execution user progranms; ) retrieval of a
tip for the topic; and h (“'” “Eml““mrm he current topic to the

speci al i ZW@ 0388R%ar e appl+l catl on Wser. *73. The sof t war ECHUPSVEHYf c| ai m 71
wherein the topic closure sequence conprises: a) execution of external

programs; b) saving. answefs .to.dl, I, back to a specialized software - -'
application interaction da @péb%ﬁﬁ%%&i’ to an external data structure; i
c) rollup processing; jnd @topistlokase sgq]m;a obevérts. The software system
of claim 73 wherein the rofl up processing incl udes an inverse propagation

"event which occurs that cafries informati on 94 1‘I~III~I~IIIII1 MS W

01/ 080235 Opﬁ’g%%g@ §é&9nf R WHETEIOHS tORId Mttt §e@éﬁcy chi cal

| ayout | parent containers'to true I answer
exi sts ' Wt heompriges:hi'| d -cont ai ner... 75. - The software system of claim 74

Garrying i nf or midlon FEGEVA HoRREY iﬁ\?ﬂﬁ% (G R BTG Ui ner o: )
for every question t h@efmmomwm ivla spavialzed software epplicatiors set to true;
defmltlon data structure; -
b) dynamlc generation of the toplc from the display
-properties, _ _ Lo
c) - settmg of default values for each question of the topic;
d) setting of previously answered questions from a
specié{lized software application interaction data structure;
e) acceééing external data structUres to retrieve values for
unsiibns on the topic;. |
f) exe_cution ‘of any additional user programs;
Q) retrieyél=of a tip for the topic; and
h) indication of the current topic to the specialized software
application user.

73. The software system of claim 71 wherein the topic closure sequence
comprises: : '
a)  execution of external programs;
b) -savihg'- answers to questions back to a specialized
- software application interaction data structure or to an
external data structure;
) rollup processing; and
d) fast key processing.

74. The software systé_m of claim 73 wherein the roliup processing includes
an inverse propagation event which occurs that carries information

94
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c) corresponding parent con \“‘ %mdata elenment set to true when
a child container is set t w ti nued processing of parents I n
a topic hi %settl ng equenth pérent data el enent /g E

necessary. ;g.lﬁ e software system of claim 74 wherein rollﬁf"h S0 'ﬁ%?%s& ng i s
controlled by a rollup .property associated with each container and set

when  bui | di nfyom feX@8stitris gp thoud h%ﬁikrdﬂﬂh@%l%yoﬁfo%@@ﬁﬁ&%@ system

of claim 74 where true flags, are suEpI enent ed scores which

carry numeri cahbpap%@taﬁorﬁalr&gss totrveghan answer. ex@tﬁtwlﬂllﬂambﬂllld erarchy
during roll UPg Qﬁt% | ng. 78. The software systemof claim71 wherein
during the fas ey ~processing stop points on a dialog tree have been set
by an expert within a dialog using the dialog designer, and a user

tilizingcth St . ke rpcessi i 5 ,aut omat ,cal | unped to all set stop
;o: nts i 25a STQS égsg%!“@é;@m ?ﬁé’l’ t K"d:l’ GRS§NAher ei n t he
speci al i zed s@hmprises: appl I cation envi ronrrent I ncl udes a speci alized

sof tware applicatian piitiaritrrririttartoallil WO 01/08023
PCTI USOQ/ 15460 mt&)rfacﬁaaqm niginer in &diglagicarryinginfermation regarding t war e

of “any number of ' end- ey Vi) GuBbRiHate CORAREr: T (75} Siection of
sections of end- prigjductfer evetyquestiorethad is answerdd,geparerit datadlememt pr oduct
by an end- pr oduct genergltslegpo truorrponent
¢) -corresponding parent containers having a data element set
to true when a child container is set to true; and
d) continued processing of parents in a topic hierarchy setting
subsequent parent data elements to true if necessary.

76. The software system of claim 74 wherein rollup processing is controlled
' by a rollup property associated with each container and set when
building a dialog using the dialog designer.

77. The software system of claim 74 where true flags are supplemented by
weighted scores which carry numeric propagation up through a topic -
and question hierarchy during rollup processing.

78.  The software system of claim 71 wherein during the fast key
processing stop points on a dialog tree have been set by an expert
within a dialog using the dialog designer, and a user utilizing the fast

key processing is automatically jumped to all set stop points in a dialog

tree. '

79  The software system of claim 33 wherein the specialized software
application environment includes a specialized software application
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81. The software system of cl ai |n the end- product generation
conponent includes a w \“? gmg&‘ ich formats text that is
assenbled into a contai am nifng, the use of commms or other text
del i m t erWO 03488023 he pl acetrent of conj unctions between i RESHSHYLS4n ppet s
and phrases. 82. The software system of claim 80 wherein the end-product

generati on I on, spacing and positioning of
bl ank [i nes%@?g&rﬁ@@&ﬁﬁb@ﬁ?@@@% aims 80 wherein a wap |ist _
function is controlled by.. avvrap li st property set.-when buil ding an I
end- product _usin end- Gt 4. The software system of :
claim 8§°Wne Beﬁ WW’E@%&F ﬁbﬂg r8W t?'@cﬁﬂg)'ﬁ uctipaga géf ough an

end- pro pgrarchical. script as developed by an end- product desi gner,

novi ng dee |nto the script as each cond|t|on for a script is determ ned

to be true, the aa)d- prselration ofany aumber of epdrprodugts from adlséﬁfﬁﬂdts and
phrases into sentence a&gtences into paragraphs and paragraphs into
subsections and sectl g produce a witten narrative. 96 x1919 WO

- 01/08023 | 1"1111b) I'I'delection of ddctions dfendaﬁfbdm}dbeegeneiatedﬁndrhe :
sof tware system of cl ai m 80, whe e| odugt ration. component
conprises: a) a ri penesation gjen prQSPSFB\%B &Mfmﬁ'}‘g&en& ratiol i ng poi nt

in the script hierarclygm (g) eritSi Ng answers . to specialized software :
application questions top etermne If a cond|t|on for t he target

81.  The software system of claim 80 wherein the end-product generation
component includes a wrap list function which formats text that is-
assembled into a container by positioning, the use of commas or other
text delimiters, and the placement of conjunctions between incoming
shippets and phrases.

82. The software system of claim 80 wherein the end-product generation
component determines capitalization, spacing and positioning of blank T
lines. '

83. The software system of claims 80 wherein a wrap list function is
controlied by a wrap list property set when building an end-product
using the end-product manager.

84. The software system of claim 80 wherein the end-product generation
component moves through an end-product hierarchical script as:
developed by an end-product designer, moving deeper into the script
as each condition for a script is determined to be true, the end-product
generation component gathering snippets and phrases into sentences,
sentences into paragraphs, and paragraphs into subsections and
sections to produce a written narrative.
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contai ner resolves to true;—dj—i—nrt‘i’m ng of text belonging to the
target container; e) analysi ' ‘lmmuor child containers of a
target co ' to determ r{? H ‘ I ont ai ner conditions are
found to bé (ﬁl@g'?”f) continued~amal ysi & of child contai nefSI/BYOOAMNR ai ner s
whose condition are true until snippets containers are reached; Q)

gathering of text provided by snippets into phraSes or sentences; h)
phrases gathered into sentences; i) sentences gathered into paragraphs; j)
par agr apB88. gaTherssftwaresystars«fialaim 80rwharein the endi)rosiuct generationgat her ed

I nto sections; l.0g at each level as gathering is conpl eted.
cofPbnbht CohiBHsel

86. The software’s I'm 80 wherein the end-product generation

conponent can randay y sstrpthieearchyn al ternative versions of sections,
subsecti ons, paragraphs senLences hr ases,. and sn%ﬂp ets. ,87.. The software

system of clai m 8C : 14 Eom?_dﬁ r&aStatiogneiptin the scriptihierarcly; The
oxternal appl foatiTn. SN ananes to spBcRlized somie'abIRA®eH ) Ga02s c so.
The software system of questionsgowleteemine:ifia conditiomfortheltargeti on is a word
g(r)]?;:ﬁ/:?ce)r . 90. The sof t&ﬁﬁ&in@\‘%f&b&é f(ﬂlﬁleEn 33, wherein the specialized
d) initial formatting of text belonging to the target container;
e)  analysis of conditions for child containers of a target
container to determine if that child container conditions are
found to be true;
f) continued analysis of child containers of containers whose
condition are true until snippets containers are reached;
g) gathering of text provided by snippets into phrases or
sentences;
h)  phrases gathered into sentences:
i) . sentences gathered into paragraphs;
i paf'agraphs gathered into subsections or sections;
k)  subsections gathered into sections; and
) formatting at each level as gathering is completed.
86. The software system of claim 80 wherein the end-product generation
component can randomly select between alternative versions of
sections, subsections, paragraphs, sentences, phrases, and snippets.

87. The software system of claim 80 wherein the end-product is placed in a
file.

88. The software system of claim 80 wherein the end-product is placed in
an-external application.
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application environnent incru i gner interface having an

adm ni strative managi[mmﬂuumﬂ re system of claim90 wherein the
adm ni strative manag "nr ﬂmt i on between the specialized software
appl i cat iU OLORE f acé ahd the' special i zed software appPFUEB*®nt eracti on
data structure. 92. The software system of claim 90 wherein the

adm nls atl nihat oftware .
2ol | ca8on T SPHRAR sySisth ST elelin¥d BeRpin el ot aal BRRIERIGTR &0 L 215, o1
of claim 90 worel protesser.adni ni strative manager - establishes and tracks the
status of assessnents. 94. The software system of claim 33 wherein the
speci al i zed software application environment permits a user to navigate

t opi cs. tFl@séﬂWaY@% fors bf Blaith 33, 2ivilePdinthe spetidiizedsutivare zed

software cation e wronrrent i ncl udes a di alog tree_ fromwhich a user
my sel ect applmphon awironmentdncludes asﬁeﬁlgnebmterfawhgmw ein the

speci al i zede %gtl an envi ronnent includes at |east one
navi gati on R98E  war e system . of claim94 wherein the

speci al i zed sof tware appl i cati. on envi ronnment includes a find facility. 98

H M 01/ 0802 |||||| LI LII 1] PCT/ US00 WO 98.
The ;ofs'!/vare hg §0 Uﬁmpﬁ (tWhem'@ @ﬁ&?”ﬁ!’\'i‘ omé%és r
appl | cat | on EyuddsGRfaHat a%wmba@edmewgém@appm@pf tware system
of claim 33 Wherein I gner development —environnent and a software
appl i cati on mtertaceaand zﬂne saeelabzedj software application interaction data

structure. '

92. - The software system of claim 90 wherein the administrative manager
stores information that the specuallzed software application provides to
a user during interaction.

93. . The software system of claim 90 wherein the administrative manager
establishes and tracks the status of assessments.

94. The software system of claim 33 wherein the specialized software
application environment permits a user to navigate topics.

95. The software system of claim 94 wherein the specialized software
application environment includes a dialog tree from which a user may
select a topic.

96. The software system of claim 94 wherein the specialized software.
application environment includes at least one navigation button.

97. The software system of claim 94 wherein the specialized software
. application environment includes a find facility.
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personal conputers as a software application. 100. The software system of

claim 33 wherein the ' nt environnment and a software
application interfaceimumm;mmmt he. Wrld Wde Wb a web page.
101. The VPO system df ¢l alfm 83 Wherein the desi gneFCHRYEY BHent
environment and a software application interface are accessed on a

personal digital assistant. 102. The software system of claim 33 wherein

the structured content includes containers, and every cont ai ner that has
been cop®&d dFhe software systenpof clairdO4mhiereinthei spamaﬁ/qed)soﬂware;s and

3 or rosponcanRicaon BVISHierichobeh Bt kel fatetlh Suer & orovified for
contai ners associated with a given container instance are i mredi ately

reflected in_all other container instances. 103.  The software system of
cl ai m 1099nhefhe ﬁoﬁwafﬁéyﬁmﬁgm%ﬁﬁ‘%ﬁﬁ tg@é’%ﬁigﬂgf Qﬁ@gep ing an

| nstanced cOURiRitiméR &id b SBRWArE apPlicaitrfiioagé ard Biccklgsd a br eaki ng

all linkages between a contal her an ances. dr al og desi gner
whi ch bui | ds pérsbonal éemputersias asoftware applicationlesi gner within a software
systemutilizing know edge architecture by 99
111111211211221221121121121111 WO 01108023. * CL M S * PCT/ US00/ 15460

capt uri ngog! I'visé BoRWare BySieim of cRINESS Wiirelethe! designér developmentt  and
utilizing said structured, content via a specialjzed software a,g%l cation
r

envi ronnent, @mdranmeskand asqftrareapplicationdntesiace-aresaceasseshyiathBg t opi cs
and questi onsyIARidé Web'es &well pagechy: «- -

101. The software system of claim 33 wherein the designer development
environment and a software application interface are accessed on a
personal digital assistant.

102. ' The software system of claim 33 wherein the structured content
includes containers, and every container that has been copied or
otherwise duplicated within a hierarchy of topics and questions has
been instanced and given multiple contexts; and upon use ofa -
corresponding specialized software application, answers provided for
containers associated with a given container instance are immediately
reflected in all other container instances. ' '

103. The software system of claim 102 wherein an instanced container can
be uninstanced causing an instanced container to be treated as a
unique container thereby breaking all linkages between a container and
its instances.

104. A dialog designer which builds dialog for use by an end-product
designer within a software system utilizing knowledge architecture by
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b) means for building a dialog of structured content based upon the
captured topics and que ' ﬂ Into a hierarchy. 105. The dial og
desi gner of claim 104 filﬂﬂnmmlﬂﬂ:ﬂmm Ilrreans for capturi n%ﬁoquest i ons and
pot ent i al VAhEI8IS associ dted whth® s&i d *questions. 106. TREATEROYLHUEP desi gner
of claim 104 wherein the hierarchy of topics is organized into

'l 306 wh GHBRRInG Sl @ERd ol B4 BRIOR. arEoprBi BidméEE. oo s
subsect i ons; ahdpitilizinigsaid. sttuetired comentviad specializedsoftidfe The di al og

desi gner of clajm. 106 including a djal og, designer tree which displays
level s in a APBlcatian eavlmrynaﬂgdhe ﬁﬁ?g%mgmgr@%aﬂﬂggaem gner of claim

106 wherein gpch fBsaj ir@"ﬁ ard quBLHGRS br&anized i level with
Its associ at gg se'ltn‘ééﬁh ro%gptle rTg_es _upqugécont_glr ergéqirﬁ)t.aedrhe di al og
desi gner of cl ai rhieo@cWerei n t he container is displayed on a dialog

il 0g.desi gibr " dneRRaTar bR USRIl 3 frat RonidHhisRldpen e’ | oS

i ncl udi ng di al og, captaredtopics andcjuestions arganizedunto & tiérarctyuesti on  group

~and question. 100 WO 01/ 0-8%?23 11111211 (1(111 HE 111E 11 111
PCTIt SO0/ 15460 M S 112. The di al og designer of claim 111 wherein the

Cont ai n - 3 igheehf ¢ ' ad '
desi gne?ogi[mgpg?’r@ %g?b vﬁ%%r el nf'dt”ﬁgn c‘]‘egg%lﬁgﬁgmtd%ﬁghrgééﬁ? rfrtlg- h('?ﬂ%l rﬂhg? fal se,

yes/ no, nul tquestiansoand potentig! answers asseciated withssaid questions: . 114. The

di al og designer of claim104 further including neans for visually

106. The dialog designgf of claim 104 wherein the hierarchy of topics is
organized into inp_reasingly detailed levels of organization.

107. The dialog desig_l_iér of claim 10__6 wherein the detailed levels of
organization include sections, subsections, topic groups, topics and
question groups. - - o

108. The dialog desig_hé_r of claim 106 including a dialog designer tree which
displays levels in a hierarchical relationship.

109. The dialog designer of claim 106 wherein each level has its own set of
properties and the level with its associated set of properties makes up
a container. ' -

110. The dialog designer of claim 109 wherein the container is displayed on
a dialog designer tree in a manner showing the hierarchy of containers.

111. The dialog designer of claim 109 wherein each container includes level
types including dialog, section, subsection, topic group, topic, question

group and question.
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di spl ayi ng topi cs and questions OrgdHILcu into a hierarchy and - questions
and potential answers a Id questions in a hierarchica
format. 115. The end- prﬁmmu |ch ‘bui I ds an end-product within a
sof tware NWROHIBOR i 1izi ng kno gesar itecture by capt &’Fgﬂ’é"“’@t‘@uct ur ed
content in a designer devel opment environnment and utilizing said
structured content via a specialized software application environnent, the
end- product designer conprising: a) neans for capturing docunent

i nf r ast rif2,urFhedigdog desiginer of glailm t1 hwhereirbtheednitairermaybe.added, ogi cal
and data relatia?%gigs pbetween end- product and dial og; and c) neans for
appl yi ng t he "aeet YMP¥BHure and the relationships to create an
end- product. 116. The end-product designer of claim 115 wherein the neans
for appl¥|ng i ncludes: (1) neans for constructing a narrative from

conponerit 18.ndhe dialgg designes ¢f claim, 104 whereinthe,questigns-tekesthedorm nki ng

T SR G PG pRiGs g e, ARt Rpbie orico (5

means for conest,ucti ng graphs and tables fromthe data associated with-the
use of a specialized software application. 117. The end-product designer
of claim 116 wherein every level has formatting properties which determ ne

the di spjfy, ofhé GRIGGdesigh®r of tlaim 104 further including means for visually
displaying topics and questions organized into a hierarchy and-
questions and potential answers associated with said questions in a
hierarchical format.

115. The end-product designer which builds an end-product within a
software system utilizing knowledge architecture by capturing
structured content in a designer development environment and utilizing
said structured content via a specialized software application
environment, the end-product designer comprising:

a) means for capturing document infrastructure orgamzed into a
hierarchy;
~b)  means for capturing logical and data relationships between end-
product and dialog; and
c)  means for applying the document infrastructure and the
relationships to create an end-product. |

116. The end-product designer of claim 115 wherein the means for applying
includes:
(1) means for constructing a narrative from components necessary
to produce such a narrative;
(2) means for linking said narrative back to topics and questmns of
dialog; and ' '
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document conprises text, charts, mum””" 9. The end- product
designer of claim 115 wherein the docu ure conprises |levels

of secti oM@ 0M83act i ons, - paragraphs, sentenceS, phrtasRCTEUAHFYpet s.
120. The end- product: desi gner of claim 119 wher ei n. sections, subsections,

par agr aphs, tem‘eeai“? f cture are
organi zi ng | g@]e 1ﬁP$Hngerﬁ§ﬁﬁp9 g@fﬁ?aﬁg%gﬁo‘#‘ﬂ tf'al rfd{tgzo wherei n at
every organi zi ng associatedf withdhe usefaispecidlized seftware applisatior.ondi t i on
property which determ nes whether that organizing |level and its .chil dren

assenbled into it. 118. The end- produ ME ,i}ner of claim 115 wherein the

are processed. . 122. The end-product designer, of *clai m 120 V\/nerel n.an’
action qam, aﬂ'h@ren@préﬂu&rdkﬁgﬂém dlemehefmefeitsevenﬂevepﬁasarent or
subordinate and is used to mmnmc rou capabi’l ity. of the organizing

| evel that i bmmwmeﬂlegwhwh@eéaﬂn E lselamjrtee text thahism 119

wherein. sni d to generate a witten word. 124. The
end- pr oduct §§§%@Re€d@fw§¢a i m.119 ‘wherei'n sni ppets are 102

111111111111111111111111111111 WO 01/08023 * ¢ L M S PCTI US00/ 15460

assenbl in phr senten e bn turp are then. assenbled into
par agra§ﬂ§ Irln-ﬁe Q\Eﬂaf rfﬁqiﬂ higwrﬁfé gggu@ﬁatsectlons 125.
The end- prodgghpﬁgggg@gr chhrtﬁ' graphb]&mgal n an end product anal ysis
facility processes any sel ‘ected level of the end product hi erarchy and its

children and produces all: pernutations of any co
119. The end-product desngner of claim 115 whereln the document

infrastructure compnses levels of sections, subsectlons, paragraphs,
sentences, phrases and snippets.

120. The end-producf designer of claim 119 Wherein- sections, subsections,
paragraphs, sentences and phrases of the document infrastructure are
organizing !evels i

121. The end-product }c'__j_'e;signer;of- claim 120 where_in at every organizing
level of the end-broduct designer there is a condition property which
determines whether that organlzmg level and |ts children are
processed.

122. The end-product de__sig_ner.ef claim 120 wherein: an action container is
an organizing level that has no direct parent or subordinate and is used

to mimic the grou'p:_i;ng capability of the organizing level that is its parent.

123. The end-product--designer of claim 119 wherein '_snippets,are used to
generate a written word.

124." The end-product designer'of claim 119 wherein snippets are
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potential resulting narrative. 126. The end-product designer of claim 125
wherein the end-product analysis fac”“““U“ﬂlﬂlﬂﬁﬂﬂﬂ |I|trough a sel ected

| evel of t GitgaRr oduct  hierarchy a e L de‘}e,i]mlqeﬁahe
topi cs and questrons which contribute Tocthét_selected p%‘T TS

end- product script and then all possible conbination of results for those

topi cs and quasserhied fifto phrasée dntiSepitertes which in A B8 lifieRer mut ati on of

narrative that the selected portion of end-

¢t script can generate.

127. The end- dFsRmbled into pasagaphs andithersf raassembledriotor oduct

anal ysis facig
t he end- produc

starting |evel;

The-poseippe Tieunc:BesalHesitfier cpéinh 115 Waefsin el GRiERISHust”ai <pl ayi ng a

list of dial ogng
| ock down possjb

erarc nmeans for determning all children of the
(c) means for determning all dial og containers which

{,5%?&m%§§§éfﬁ g.means for selecting a starting level in

IPgIsaia@_ﬂit? prddessesaiiy $élecid Riel6f ﬂiéeehka-giroaﬁctse' ect and

answers; (g) nedns for processing through all possible

per mut at i ons Bieralmﬂm@tsgh_&l ren and preduces all perenutations of any ul t | "9 h1
narratives fiéq%ﬁgggﬁaﬁyﬁgihhﬂ@mvéOS PCT/ US00/ 15460 WO 01/08023 1 'I!jL

1 11111 1|1

swers. 128. A nethod for providing a user

comunity with expertknow edge,

126. The end-product designer of claim 125 wherein the end-product
analysis facility processes through a selected level of the end-product
hierarchy and its children to determine the topics and questions which
contribute to that selected portion of end-product script and then all
possible combination of results for those topics and questions can be
used to produce every possible permutation of narrative that the
selected portion of end-product script can generate.

127.

The end-product designer of claim 125 wherein the end-product
analysis facility comprises:

(a)
(b)
()
(d)

(e)
()]

(9)

(h)

means for selecting a starting level in the end-product hierarchy;
means for determining all children of the starting level;
means for determining all dialog containers which exist in the
starting level and its children;
means for determining the possible answers for each dialog
container;
means for displaying a list of dialog containers;
means for allowing the user to select and lock down possible
answers;

- means for processing through all possible permutations of
answers; and
means for displaying all resulting narratives for each combination
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conprising the follo t L1ding a specialized software

applicati onz;:apabl e of }’mﬂﬁgﬂ rt_know edge available to the user
comuni ty; recei vi ﬂﬂa user for expert know edge; and 3)
provi di ngVeLHesRs know edge Ta -E via the specialifgﬁﬂﬂyﬂﬁfaare
gpp:hpatlon. %29. The net hod according to claim 128, wherein the step of

ui lding includeg: | Qt eractively inputting know edge about a particul ar
field of know e ear{ﬁwérgt ransform ng the know edge Into structured
cont ent 12gndAirhéthodsfon providingf a user corhmonitye withaaxpertkhowledgeyr provi di ng
expert know edge to t&F uier. 130. - The method according to claim 129, .
wherei n an syBprising: Befollowing stepsyut s know edge about a particular field

of know edg 13%si ' ti Aaki t f
) %u:@gf%ggéﬁgrﬁhllﬁ@% udes:ébplie&hﬁhb%abl@%fmdkm e step o

usi ng the uct ur (fa) storing the structured

content in a dat @xpertknowledgeravailapleito, theowsercomaini®er provi di ng an

end- product Msin . red .. T IT=Y : e et hod accordin
to claim 1315 vvhgpégﬁ"fig rgﬁﬂe%ﬁt'%@&c#hlggr g&r&n@r%&"a't“iwv‘éle\ﬂﬁ% éﬁﬁgormuni cates °
findi ngs andgppi rprovidingespeniknowiedge to thenuseevigehgspecializédoy the data
structure . 133. qu'%vqrret hoci_ according to claim 128, wherein the expert

know edge is 1049 rﬁ%ﬂﬂ'@ﬁﬁ@@ozs I I N R I B I N N N R

PCT/ USOQ' 15460 * CL M

129. The method according to claim 128, wherein the step of building
includes: s ' '
i interactively inputting knowledge abouta particular field of
knowledge; S .
ii. transforming the knowledge into structured content; and
iii. using the structured content as the basis for providing
expert knowledge to the user. - h

130. The method according to claim-129, wherein an expert interactively -
inputs knowledge about a particular field of knowledge.

131. The method according to claim 129, wherein the step of using the
structured content I includes:
(a) storing the structured content in a data structure; and
(b) developing means for providing an end-product using the stored
structured content.

132. The method according to claim 131, wherein the end-product is a
narrative which communicates findings and opinions based upon expert

knowledge generated by the data structure .

133. The method according to claim 128, wherein the expert knowledge is
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provided in the formof an end-produc"t'. '134. T according to claim
133, wherein the end-product is a narrative which co ni cates findi ngs

and opinio upon expert know mmu l‘ the specialized
sof t war e a%(ﬁ@gﬁgon. 135. The net hod€1MH I "‘ L‘ I mWﬂ‘?—S%@F‘éi n the
end- product includes charts and graphs® 136." The nethod accor di ng to claim
133, wher ei grovide ﬂ-pg.? ' Hgg'% arts and graphs. 137. The net hod
accordi ng tgrcllalﬁ 1 Mmﬂgér)fe?ﬁ%{nh stdg%t"of provi ding expert know edge
i ncl udes conmmuni cating resul:ting expert know edge:to the wuser in a
narrativ 38 Ih ol L0 aim 128, wherein an, expert
v eot |y W oI fettiod 3ecBraBh o Sier 80 fbfein g Brdtaediot 5

narrative which communicates findings and opinions based upon expert

knowledge generated by the specialized software application.

135. The method according to claim 134, wherein the end-product includes
charts and graphs.

136. The method according to claim 133, wherein the end-product includes
charts and graphs.

137.  The method according to claim 128, wherein the step of providing

expert knowledge includes communicating resulting expert knowledge to the
user in a narrative.

138. The method according to claim 128, wherein an expert directly builds
the specialized software application.

105



