27 JAN 2004 SYSTEM AND METHOD OF KNOW.EDGE ARCHI TECTURE FI ELD OF THE7 JAN 2004
| NVENTI ON This invention refers to the capture, organization, storage and
presentation of expert know edge and the facilitation of the interaction
with that know edge by other professionals. This invention also produces
end-products relating to the professional's activities. BACKGROUND OF THE

| NVENTI ON An expert is considered to be soneone who has extensive

know edge on a given topic. Traditionally, if an expert wanted to record

hi s know edge i e : I ' article, put
t houghts into a%f@“‘sognh Mﬁ*@@o%“&wu#%&&'&%%ﬁe woul d t hen
be avail able for use by others who could learn fromit and utilize it. In
the 1970s and 1980s, the continuing devel opnent of conputing techni que and
power resulted in a software category of "expert systens". The purpose
behi nd expert systens is toFlEkD ORGHEINVENTIGNow edge of a situation,
event, circunstance, etc. and translate that into a software application,

usabl e by Tiibefventiohassdronatife WaSURAS, ebrg@mhamw Uloraedrd ;Lr%rseﬁfa%h%xb@n
usi ng the expert system the professional follows through the series of
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process agarl nst e event un COI’]SI Ion an appropriate
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of rules whereby the conduct or answers within one step determ nes what

the next step should be. Once these rules are established wthin the

software application, the userlprofessional is required to follow the
steps as they are 1 2 7 BOCHEGROUND OF THE INVENTION

An expert is considered to be someone who has extensive knowiedge 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 1870s 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
transiate 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 canclusion to that event.

The key to the expert system is that the steps that the software presents to the
user/professional are based on a series of rules whereby the conduct or answers within
one step determines what the next step should be. Once these rules are established within

the software application. the user/professional is required to follow the steps as they are
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presented to himin order for the software (and therefore the 77 JAN 2004
user/ professional) to function correctly. The user/professional found
that differences in approach, timng, unaccounted factors, etc. led to so
many exceptions to the stepwi se rules of the expert system that the
system becane essentially ineffective. As well, the rules of presentation
for the process often closely reflect the personal strategic approach to
the situation of the authoring expert. This nmeans it does not necessarily
nmeet the strategi ¢ needs and expectations of the professionals who uses

t he péﬁ??%’i*tﬁd§9§ﬂr§ﬁ‘i' Oﬁﬂﬁftfﬁémﬁ)?@RN%ﬁ%aEﬁé'h%fé@fﬁdhﬁ h’éeé{i?ﬂ?sfﬁ‘és'g‘;}%'ﬁ Ehfunstion
reflect alternative nodels, wunaccounted circunstances, and just general
evol worrectipf Theasesfoefeabionsal foheddhaindiffernees e appicashr timmansiaceoanted
expensive to perform|eaving the expert systemessentially static once it
has bgetord, gt 088 td 68 méMeexddpiRnstth ehE X RPWisS HIES BT tHe ekFdit spesamiaighy
limted in wutility. The user/professional has determ ned that expert

syst ! . kidiidy and are lacking froma conceptual
stangggtlelrﬁ%%maéoégé%ﬁlh?w @élggrbwééysterrs have fail ed. Having recogni zed the
shortcom ngs o xpert syste th ftware ingdustr i ngr ced Decj sion
Suppor ¢SS Wl FEREEs e faRation foriBe  PiSse BT b bYgu RLFAHE Pt
supply that information to the software application. The DSS then uses

t hat stiategieapPipaido thestpaiionot the aythering sypet hdhis meaps ddags Bital can
expect a particular outcone or may be dealing with a certain type of
evenmeceesaiy meetlibe strategicinpeds and iexpattatinoswf thHeeplodessiorals avit wassdbaes
before they begin inputting information into the DSS. That nekes the use
of thpeRSysterhrite exercise. Then when the DSS is needed for support on
nore conplex issues, the professional finds the DSS fails to account for

many of thg RIFHPE Sarl\ P dtges!tBdhe exper syt fbflect alternative models,
unaccounted circumstances, and just general evolution of knowledge about the event, are
very labor intensive and expensive to perform leaving the expert system essentially static
once it has been implemented. Over time, the expert system is also increasingly imited in
utility. The user/professional has determined that expert systems lack important flexibility
and are lacking from a conceptual standpoint. As a result, expert systems have failed.

Having recognized the shortcomings of expert systems, the software industry

introduced Decision Support Software (DSS). In DSS, the user is asked to gather facts and
supply that information to the software application. The DSS then uses that information to
determine the likelihood that the professional can expect a particular outcome or may be
dealing with a certain type of event. However, the wizened professional knows the factors
and ottcomes before they begin inputting information into the DSS. That makes the use of
the DSS a trite exercise. Then when the DSS is needed for support on more complex

issues, the professional finds the DSS fails to account for many of the possible factors that



contribute to that particular situation. It also comes up short in 27 JAN 2004
recogni zing the many pernutations that the situation entails, The DSS
strategy, nuch like the expert system is expensive and costly to maintain
and upgrade. DSS al so does not provide the required necessary flexibility
because it too is rule bound in determning likely answers to a problem

or outcones of events. So it, too, is a conceptual failure except in

cases where a DSS is required because expertise is rare and/or the

financi al. bhacking is.strong allow ng the DSS k owl. edge base i nt enance
and optue e petesiS Eontalon: Trep S pi ShoRd (Ehgongrio BF BBk
systens and deci sion support software is specialty report witing

sof t Weraustsnsdahet theagitugticergitaitso al | evi ate the administrative and
bureaucratic burden faced by professionals. The strategy behind these

sof twar e TapDEGadtrategy | muthike theeppart egsteondd eapsvives and sestier whintain
questions after which the software generates a narrative report. However,
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approach ‘and have therefore inherited their technol ogi cal shortcom ngs,
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text to puI | in or merge into the final docupnent, The strateg{y here is a
sophiagdferdhedinaybial basifingds atrpmg)a&@yln@gth@lﬁsaﬂmowm@ Bt maintenargeyand
t echnol ogi es. These strategi es work best when the resulting docunents are
st andpgdadecyees éo cantinuedustry. Legal, financial, and insurance
di sci plines have benefited nost fromthis software category. 3 2 7 JAN
2004 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.
Specialty report writers introduce a new problem. The narrative generation
capability is usually built around standard or stock paragraphs or sentences where the
answers to the questions determined the text to pull in or merge into the final document.
The strategy here is a sophisticated hybrid of word-processing cut and paste and mail
merge technologies. These strategies work best when the resulting documents are

standard forms for an industry. Legal, financial, and insurance disciplines have benefited

most from this software category.



To make this strategy work, programers nust build an infrastructure 7®rJAN 2004
docunent generation including the construction of databases, user
interfaces including forms which display all the questions, and the

buil ding of the nerge functions which drive the docunment generation. Mich
| i ke expert systens and deci sion support, devel opnent, nmaintenance, and
upgrade cycles are very expensive. The resulting software is, once again,
relatively static and limts the creative approach of the

user/ professional . And .t hey produce rigid, ratified final docuynents
Uhat 1 mi t1 4 REKAiser aipon Wik, frPH@SMPErsunuehbu il an e BIcysI 0t PR MEhds
applicability. Wth no other solution in sight, nost professionals are

| ef t GO T inghding Heceysdrustipn of getidrases, perduiesiachgincludiog serars/which
communi cations. Unfortunately, comunication skills vary across any given

pr of efisplayall shg yogstiorts)ahbehe bailpingaditha@endrye fusctivhsiwhithative 1he dgeomieht
must interpret the content of a report because different

Wit eHePARIrESHIUCAakE expeR ysfBthd bRl idelisorPEudSartiRiedRbpfhditerRiMtenance,

appr oaches when witing a report - even if the facts are the sane.
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fully docunent a situation or event is an increasingly wunrealistic and
expesdiatiied fipgedocyments thaklinit thendmber efidisciodpesdmwhiakethis bpd ef gefution
recipients, in reviewing a conpiled report, to potentially catch the full

undeffistigrapiptigalsifityt he situation. This probl em has therefore becone one of
managi ng i nformati on and knowl edge, The first attenpts at managi ng

he"rof A ST TR S0 B (hoausoRastren i Bhagvis ol gty
order to produce their necessary communications. Unfortunately, communication skills
vary across any given professionals group. Further complicating the issue is that
management must interpret the content of a report because different writers/professionals
use a multiplicity of terms and different approaches when writing a report — even if the facts
are the same. Comparison of reports across different situations is therefore extremely
laborious. As well, each professional, depending on training, experience, and speciaity,
may focus on different aspects of a situation leaving gaps in coverage. In fact, in many
cases the time and effort necessary to fully document a situation or event is an increasingly
unrealistic and expensive burden. It is therefore difficult for management or other
recipients, in reviewing a compiled report, to potentially catch the full understanding of the
situation.

This problem has therefore become one of managing information and kKnowledge.

The first attempts at managing knowledge can be referred to as disaggregation strategies.

By breaking the professional process into its components, in essence the facts or
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2 7 JAN 2004 information the professional was gathering, and perhaps_the
concl usi ons they were drawi ng, organizations have turned the profesdi oWl
process into information that can be readily accessed and shared. Put

nore sinply, organi zations devel op checklists for their professionals to
conplete. This strategy has serious downsides. First, to conputerize the
checklists still requires the expense of programrers to build the data
structures and the interfaces. Again, changes are time consum ng and

cost | Funthgénnre t he L&gort witing sid thqurocess is usually
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repercussions: 1) The professional has to conplete the checklist but
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a doubling of the work; 2) or only checklist conpletion is required for

t ask readiy attessedTdmns shatedatfgymontet simplelorgamidalies dédvelse ahecldints mbhwit  of
i nformati on gathered and produces |ess knowl edge about events as opposed

to npretestitinaIstd ab@@wktéor managi ng know edge therefore falls short. Mre
recently, know edge nanagenent has cone into existence as a software

category WSRUBAPRS, Lot GaRkLEEE! £iaN OLIANAALRRRIL YO share

its know e nor ective are’'three’maj or areas o ocus in
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prof essionals. I n managi ng resources, the assunption is that every

docuigRin, ghanaasaareidne sapgeuming aRbCesthp, e-mail, etc. produced by an

organi zati on contains valuable information that may be useful to soneone

el sewher e Hurthdrenaveghnei repoitowritingnsice déthe prdoead ipesmlly ¢loninated because of
its inherent complexity. This has two repercussions: 1) The professional has to complete
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 knowiedge about events as opposed to more.

This strategy for managing knowledge therefore falls short.

More recently, knowledge management has come into existence as a software
category whose purpose is to facilitate an organization’s ability to share its knowledge more
effectively.

There are three major areas of focus in knowledge management: 1) management of
information sources or resources; 2) management of expertise; 3) management of
collaboration among professionals.

In managing resources, the assumption is that every document, picture, web page,

video clip, e-mail, etc. produced by an organization contains valuable information that may

be useful to someone elsewhere in the organization  In order to lead peopie to the
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5 2 7 JAN 2004 resource, the item nust be discoverable and retrievabllel JAN 2004
Knowl edge Managenent software automates the categorization of these
resources by key words, type, phrases, elenents, etc. The person
searching for the informati on can navigate or search the 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 nmay help in discovery and
retrieval but it offers no guarantee of utility, In nmanagi ng experti se,
know r@&ﬁﬁr%ﬁﬂfq@ﬁ%‘d?“?fel&%ﬁiﬁ%%%rapﬁ?a?”‘ﬁ spigevablgarineuieder Managemenyr eat

deal of hidden know edge and experience, i.e., people with skills that are
not Saftharg aviomatesihecateoerizatieassibes&rasniuethiseb Ve genis) ttype| phegsemon a
dat abase of people's expertise to allow those in need to search out

r equiglethedis, ldts. Thehiatséheeaehirior #eé Miforimiiionn@sh RevigletortsepOmtid bute to
a solution to a problem This allows the know edge seeker to know whomto
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expert has the time to conmt to the seeker, is notiva
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Wth resqeét to coll abgrati ﬁn, know edge mana%emant attenpts to reduce
di sp BS9€ MANRISHeinya% a'pt'nr%sqsxyegw 80 arthigval it ofiars nodIuaTABige Hat
all ows menbers of a group to conmunicate despite differences in geography

or tiutlitzones. Overall, know edge management has yet to crack the barrier
of direct capture of expertise and thus perpetuates the |ack of direct
support fdn rmaeagngfexpertizeaknpwizdgesmanidemenieregbysizesitisati Iptgenerganizations

have a great deal of hidden knowledge and experience, i.e., people with skills that are not
widely known for various reasons. Knowledge Management relies upon 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 know whom to contact within the organization. However, this
paradigm expects that the expert has the time to commit to the seeker, is motivated to offer
advisement, and is able to communicate his skill set. Disparities in geography and time
zones can limit the effectiveness of this strategy.

With respect to collaboration, knowledge management attempts to reduce disparities
in geography and time by providing a software solution that allows members of a group to
communicate despite differences in geography or time zones.

Overall, knowledge management has yet to crack the barrier of direct capture of
expertise and thus perpetuates the lack of direct support for the professional process within

a given discipline.



6 1 7 | AN 7004 SUMVARY OF THE INVENTION It is an object of the present ‘AN 7004
i nvention to provide an inproved nethod for the capture, organization,
storage, and presentation of expert know edge. It is a further object of

the present invention to provide an inproved systemfor the facilitation

of the interaction with expert know edge by other professionals. It is

anot her object of the present invention to generate narratives and ot her

el enents such as graphics and tables, to provide the necessary

end- products that the prof jonal r i T rt of his ongoing
activities. Thus, in shar pSmMﬁi& Q%%ﬁé@f@?@ﬂt, t he present
invention is based on the practice of Know edge Architecture. Know edge
Architecture is focused on the capture and use of an expert's know edge

in any profession without Iimtation. In order to capture an expert's

know edge,it graresbject obthe [gesem ihbentikof topstiddea thepranet meethod dsr the
specific subject matter that they wish to capture. For instance, a speech

and 1:3peyaIsr g ARH, Qf&ﬁ‘é?ég?é/nd"bﬁé&_eht)at%ﬂif@x%ehilﬁwd&ﬂ@&@é‘.dge of the
assessnent process for autistic children. By capturing this know edge, he

will be a - ual ' LS€, ment
brocess ad! anitREGHSER ot PAisBal IiheiRTIQ PRy 9 dn diBRRE Sy ferd 1o00ET
di sci_pljne. After. deciding.the supject tter of the expertise, the
experfg‘%'gt)a%fa@@fﬁﬁe t"ge@‘gﬁﬂi t e’é?ﬁfpk‘é?‘i"lﬁggﬁitbéf %ﬁSD\P IOR3S s requires
translating his know edge into a series_of topics and questions that
defi ne hi dt israrfathei obiart giitbe xesentinyerdiopdpigancsatediareatiyesandribeasi ngl y
organi zes his understandings into a hierarchical set of topics that becone
a guietemgntseguct as ghiphitshend) hdbles dogssede th®necesdary epdepradudtsihatibe
hi erarchy, the professional has a

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 expert's knowledge
in any profession without limitation. In order to capture an expert's knowledge, an expert or
group thereof must decide on the focus or specific subject matter that they wish to capture.
For instance, a speech and language professional may wish to capture his knowledge of
the assessment process for autistic children. By capturing this knowledge, he will be able
to eventually share his expertise and support the assessment process as conducted by
other professionals in the speech and language discipline.

After deciding the subject matter of the expertise, the expert(s) begins to organize
and define his knowledge. This requires transiating his knowledge into a series of topics
and questions that define his professional process. With experience, an expert increasingly

organizes his understandings into a hierarchical set of topics that become a guiding map

for his thought processes. For each topic within the hierarchy, the professional has a
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7 2 7 JAN 7004 series of questions he will ask hinself, should the topi%cJAN 2004
be relevant to the situation. These questions cover the facts he
observes, the information he needs to gather, choices that he nust make,
j udgenents that he nust consider, or relationships between factors that
m ght exist. For instance, the speech and | anguage professional |ooks at
a nunber of different subdiscipline areas when assessing a child (e.g.,
hearing, voice, fluency, |anguage). He gat hers i nformation on physical
factors rformance, behavior, and capabi l . He also makes jud enents
as t @W@tﬁ&“eﬁﬂ‘é“%ﬁﬁvﬂ” a8k B&F?@f rﬁhr%j” @eéQB@cQ%EQ%Yﬁmé@ e §'§Jﬁttt§’”pe
groups. Selection of whether to anal yze a subdiscipline area is at the

di scrasteistians coverethefaotsdys pbsrives dhaonfoahhtiemhedeedsdo gatisresieides thadlhe
areas each tine. These questions and the discretion in application

repr enesttmbke, jadgéiehaaihat Apahidti donsidehnadr relRiopXpipstbdive 88 Fadtorst that might
situation. This anal ytical capability is the single nbst inportant asset

the expgrt brings to a situation. The conbination of hierarchically
organi zed topi cs and associ ated questions can be called "structured
content". I [ i nvention all ows th ernt 1.0 record hi s uct.ur ed
content ad FA0RETEr Y SPEFR SRR B s pfeSy oAt bvel gt
stored in a data structure. Structured content (as conprised of topics

and a%r@gﬁcmt@)? PEARMWNED FRepskige il (8- heREne s Jlugscy vippowader Tine
prof essional . Professionals usually comunicate their findings and

opi nig@tersdnfosmation oheptysical factersp aeratrnance, bshagior nend capahiily. tspalse and

guestions, the present invention offers the opportunity to script

tngr r ahakesssjugigethemts aspamhietiterghahiid npetdvating to ehpéctdtianrelptve tdhgee@mswer s
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,

These questions and the discretion in application represent the analytical capability
that the expert brings to the situatien. This analytical capability is the single most important
asset the expert brings to a situation.

The combination of hierarchically organized topics and associated questions can be
called “structured content”. The present invention allows the expert to record his structured
content as raw material. This raw material structured content is then stored in a data
structure.

Structured content (as comprised of topics and questions) often is only che part of
the ongoing activities of the professional. Professionals usually communicate their findings
and opinions, often in the form of a narrative.

Following from the topics and questions, the present invention offers the opporntunity

to script narratives (and accompanying graphs and charts) that draw upon the answers to



8 2 7 JAN 2004 the questions. The expert can therefore design an 27 JAN 2004
end- product that communicates his findings and opinions. Mich |like the
structured content of the topics and questions, the end-product can be
organi zed as structured content, this tinme in the formof the hierarchy
used when witing a docunent. The breakdown reflects the infrastructure
of a docunent consisting of sections, subsections, paragraphs, sentences,
phrases, and snippets (the witten word). All levels above the snippet
are ani zj.n vel s t hat present a hierarchy for the witten rd.

Agali Ahe e ﬁ?%«fseﬁbe.wsﬁtq agr{Pgreigresces aB PRGIS -BRAUCH A SPBIBIRgtes IS
end-product and storing this as raw structured content. The end-product
met hduelingp/and cpiensy focuses on a narrative generating capability that
of fers very sophisticated control over the way narrative is brought

t oget her rNgdit likewe souttheedtenitent eﬁ/mb.tofms%ndrq whitions| thedsdoghodott can be
narrative generation results in a very fluid and dynam c system for
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prior generations of specialty report wit ers raw nateria

for ur,e nt iSaptuL e W, t h resent |nv nt i re not
Lo apety el THEFEAREBNEREIEAR I Rtk e SR copSiite b apelians.
them he c tured raw materi al st be pre ared resente in the form
of a SbSRETAIN. FEPUGP R TGREFY. GVAHRP. CBLATPPRip S BuaTy worfberl GiieRas a

met hodol og K for conversion of the raw material into a presentable format.
The rahevedbesnigpet srecegrnidngtevelstint repwsent pliigrazety for M wridguivwasdent s
of this present invention's proprietary interface, which is the core of

the SSA, fAgaiprbegnreatnioinvehtiandffésteemattiodoiogy fdr davelopingiah @ndebrodottent .
Wth respect to topics and questions, the proprietary interface has two

di splaiy stbRAYHRIEHRVES sthibtORRY EGHERN Pk ERG-pFEEEE Méthodolodh)| RinPariig AaRRES
representing the topic
on a narrative generating capability that offers very sophisticated control over the way
narrative is brought together right down to the micro-level. This unique methodology of
narrative generation results in a very fiuid and dynamic system for pulling together text that
sounds more natural than that produced by prior generations of specialty report writers.

As raw material, the two forms of structured content captured within the present
invention are not usable by other professionals in that industry. To make it available to
them, the captured raw material must be prepared and presented in the form of a
specialized software application (SSA). This present invention has a methodology for
conversion of the raw material into a presentable format. The raw material is prepared to
meet the display and 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 guestions, the proprietary interface has two display

requirements. In one region on the screen is a table of contents representing the topic



9 2 7 JAN 2004 hierarchy (also referred to as the dialog tree). A seg.omiANm4
region on the screen is used to display the questions for a selecte

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 determ ne question positions and results are

stored along with other key question information. Wen a

user/ prof essjonal sel ects topi.c inside the SSA, . the processed question
| nf o TR {2t o gndne CLAPY U58Y1 & SHHITETELEROT, BT ERE 1§ 4554 e
user. Since questions are presented to the user to be answered, this

pr eséhgplan e guestions 1o angiented éepic falsp kepuinag e tepicaredpr age structure
to hold the answers to the user/professional questions. Wth respect to
t he pot entTtad reandtrpetoded tenteht enth83Apicshe cpnogntecinge the hieearchy ef tdfdies that

t he user/ professional an opportunity to select end-products (or parts

t her eRtd aeheMaNe Bf LBnteBBNRIT ARE us NSRRI NheldBpaAMONRIBEES uSds thie
end- product, the various end-products available to the SSA are stored in

a datrg'wS Jéé?iBHrrﬁa%?%ngSg&:eﬁn% &%ﬁtﬁﬁﬁ‘;osﬂb seé}ﬂf @s?:ﬂé'%% g%@%ﬁ%g}nﬂ@c\gitﬁ ogi ¢

is also tonverte or rmat at i's usable wthin tored
in an appropriate structure cessible by the SSA. Havjn rocess |1
the EhEREER SRR Rlo AR ReR & s brbsrenal St ine Sy bt PSRBT T An s
proprietary interface, the user/professional opens the SSA and is

pr esdhg rocgssed questipnotfersation s uraditicedynasnicalit byildhand ergresd orestins to
interface. Wien the user/professional is presented with questions and

i nf otmausen, the user/professional interacts with those questions. Any
answers he provides are stored in a data structure.

Since questions are presented to the user to be answered, this present invention
also automates the preparation of a storage structure to hold the answers to the
user/professional questions.

With respect to the potential end-products of an SSA, the proprietary interface offers
the user/professional an opportunity to select end-products (or parts thereof) he wishes to
generate. When preparing the raw material of the end-product, the various end-products
available to the SSA are stored in a data structure accessible 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.

10



10 2 7 JAN 2004 Once the user/professional is satisfied he has answdredAN 2004
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 wi shes to generate. Having sel ected the end-products, or
portions thereof, the SSA then proceeds to draw upon the answers to the
guestions and dynam cally build narrative and other el enents of an

end- product. The end-product, once conpl et el enerated, is saved as
File ext erage iN VIRI/AEEIRSSIONR SBiiSEN NeNARH e B A S0BS SR ieupRbie the
application and open the generated end- product into that external

appl istidigcdinder gonsideratiopr theesssuiyofeasionahtequeists thetgrneratien phantodsi onal
can make any free-form changes to the end-product he so desires. The

pr es@ibdiidty 65 pan diiéise ttaedard atafieathe asofpaldwidmyg id belede ettt die the-
structured content to be developed with no or mninmal intervention by

sof t WRKG, @5 QY RIEABS %% gleﬁei%ntt@.ei-lav ééec@egh@m@rﬁrbahc@aer Bshioqstm@rgﬁgf%pﬁgd

its end-products wthout the assistance o sof tware programmers.

The. gt Hisg<BRE Bl bR BRSSP Fle AuRR Atk Mellise PRI *©

PRI OR ART Know edge Architecture, relatjve to the prior art, brings
togeﬂﬁ’éﬁat‘b’ﬁ@"\t‘g‘e@ggfﬁ gMe of aniesid-BoduUphs of fered, overcomes its serious

shortcom ngs, and establishes new practices in software devel opnent. For
i nst ance, 'Ig)m@md-psq@cénwca cempietely geneegiedr is sexpdras «fievideagal buthe SSA.
considered expert know edge the application of rules related to a
pr of 3’ H8AIl camr laaesh anl appfopridtedgeerhal application and open the generated end-
product into that external application (e.g., word-processor). At that point, the
user/professional can make any free-form changes to the end-product he so desires.
The present invention has the unique feature of allowing the design of the structured
content to be developed with no or minimal intervention by software programmers. In other
words, the expert(s) can build the SSA and its end-products without the assistance of

software programmers. And the expert has full and simplified control over the evolution of

changes to the product and the timing of release of those changes.
COMPARISON TO PRIOR ART

Knowledge Architecture, relative to the prior art, brings together the best that the
prior art has offered, overcomes its serious shortcomings, and establishes new practices in
software development.

For instance, expert systems attempted to capture expert knowledge but considered

expert knowledge the application of rules related to a professional process. In Knowledge

"



2 7 JAN 2004 Architecture, the rules of the professional process ar?7JAE2W4
assuned known by the professional and are therefore not considered to
appropriate for inclusion. Instead, it is assumed the expert requires
support, not specific guidance, for his observational and judgnental

acts. These observational and judgnental acts are expressed within

Know edge Architecture as questions, inportantly, wthout rules as to how
or when in the professional process they should be asked or applied.

Having freed Know edge Architecture fromthe requirenment of having to

est alﬁfFB'ﬁECtk'[ﬂ dke l"é'?ﬁtoééhﬁﬁ prafagsipnRgliRfaceTharsr asyenehnowa by dhe proféssional
conceptually the expert nust focus in on the theoretical organization and

subs enaeare thaeafoiconst cdmsidered toaedppropitietedonialitsiaof. t he  pr of essi onal
endeavor. This theoretical organization, or hierarchy of topics, and their

rel ated quesfebdni.is bSsumed 'tisd éu,@érwrr@ﬂ'isresomwam hoakpdd eﬂgacé\rf@hhtsecture
attenpts to capture and use. By allow ng the expert to |rectly i nput

this fforts
asso AP ntonel iy fudtihe el fote HhlcsE <ot 4 nggﬁﬁéf%aﬁev% oprrent
IS si |f|c nt | duce LNng consi tentvvltht

nowl B A B egaﬁ?ﬁ R0 S oo cm@@mntf}wﬁb Lieties io b
SSA user, he can navi gate anywhere within the hierarchy and answer any
questarshemindhe RpEessIoNdl PFPGRSS tigshewdie askRd enrPRYEEsent ation  of

know edge (i.e., structured content) via Know edge Architecture achieves
t he st andadlaving freend Kmpevedge Wrchkitecivre fiom tke oed witkreentmdfi i vatatedestablisthar p

contrast to the expert systenms wherein rul es decide, based on one set of

answe(pshigldtee tolges h@mgémbomlappuhaﬁommtclaﬁm&ushmbdpmmuam@@winm t he
same user/professional. Problems arise when the sequence of questions and

32:‘;‘;%@ thébretidd Béﬁ‘é’éﬁ@n ﬁﬂd %%séh'uéM cﬂfé'%%ﬁs tatldhe Lkl YRtHLBondUe of the
pr of essi ona required t
professional endeavor. This theoretical organization, or hierarchy of topics, and their
related questions, is the "structured” content that Knowledge Architecture attempts to
capture and use. By allowing the expert to directly input this content into a software
application, 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 presented 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

12



12 27 JAN 2004 provide an answer he does not necessarily feel fits the jan 2004
situation. Wthin Know edge Architecture, should exceptions to the rules
occur, the user/professional sinply noves on and/or makes free-form
changes to the end-product that account for the exception. This Know edge
Archi tecture phil osophy lends to the user/professional, great flexibility
in the use and application of the know edge contained with the SSA.

Mor eover, given that no rules of usage need to be inplenented and the
expert inputs the structured content hinself, as_know edge evol ves, the
expePrOVgR afl nRimafees Bobnecesspalvydeal e thg situatigiowy dhgeKapwiidagct ur e

all ows the knowl edge base within the SSA to growin an efficient and

cost Aethitattiunee shanldeexceytivhs tefgentes ocdeciis wserGupfessionsdy singry mavesyon el y
upon rules to determ ne possible outcones or the likelihood-of an event.

As Wignli/dorpgkés fgelfens chihpés & (Hd @YY préfict iR sciBhifoe fiegeeptipdl aMds and
usage burden. Once again, Know edge Architecture bypasses all the

i nher}ﬁ%ﬁg‘?%%‘éhifé@&rﬁ all g%ﬁyﬁ@%_tbw %@ﬁbﬁ‘ﬁéﬁbﬁélhgre{?ggréiigﬂgfﬁﬂhe use

system er nore, hitecture assunes t essi onal

knows at .. deci st ons, need .t o be nade, .t he f ors that go into decision
it F5CgRERE6h Bh B BER bR PR 1th e SSACT on of maki ng or not

maki ng t hgse deci sions, Know edge Architecture  understands that the
seasoned (M4@EO¥RLIEEN BIRANCHHES] qfl&@la?ed@%ji ladienriementrand g 8¥RE™ and
come to his conclusions prior to ever explicitly answering any questions
wi t hiimpus phe stuctored oontrat bimseik es Knawledge gvalees, Hbe @xperttcani sit down and

aut henti cati on and credence to his credentials. Know edge Architecture
suppeivbivetthessSalaemeint Knollddye Anchitesisirenbidws thankebwiedgealasprwites she BB Aot

maki ng judgenments on behal f of the professional, thereby overconing an
I "Pokd Rdw in an efficient and cost-effective manner.

With respect to Decision Support Systems, they rely upon rules to determine
possible outcomes or the likelihood of an event. As with Expert Systems, this strategy
carries a maintenance, upgrade, and usage burden. Once again, Knowledge Architecture
bypasses all the inherent burdens that come with the implementation of a rules based
system. Furthermore, Knowledge Architecture assumes the user/professional knows what
decisions need to be made, the factors that go into 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 factors,
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.

13



psychol ogi cal barrier. 13 2 7 JAN 2004 Specialty report witing sonJaM§ZM4
shares with Know edge Architecture a purpose of produci ng an end- product
(a narrative report). Like Know edge Architecture, specialty report
writing software noves beyond the word-processor as a know edge resource.
Both strategies produce a consistent infrastructure in terns of the
sequence of presentation of information via a narrative report. This

makes t he managenent task of searching for relevant nmaterial and

conpari son_ bet ween end- roduc S nmuch nore nageabl e. Both strate |es
also try t ecaal%reww /9 5§ watea$har95av't{@m@ﬁdsstmsnlte%maprqc%eso
where the simlarities end. Know edge Architecture in the present

i nvemrpdnciay mecend-pregiali(@ sasative repast). dokr Bnowlddgenichdeetuprrspecialtye.

t he knowl edge capture phase does not require programming teanms. In the

pr esegport Muitingi suftwdceanbesky bedrhineasbrd-pro¢eesords akaowhiota fegoltee Both
the presentation of know edge wherein access to structured content is

fr eefs@refgd prdicd é%%ns:si\é?ﬁﬁnﬂéstrndéiuréhh tér*ﬂﬁ‘s beRerdeqiehtd Y P?éé‘ie‘h%‘f&m of
avai |l abl e di rect the path of questioning that the user/protessional sees

SPSpiﬁr‘@ﬁ*bﬁgﬁﬁ%casn%f%ﬁi?g%ﬁﬁ o Pl ERGs Bt e BbEnteRs B R0 for snea

product as ared to the. avajlable re ort itin sof t war e
P equitEYADLARETA! FiEamRmiRaD PeWesH TWE OTEP BN PR ?nllg?ﬁéd
software product. In the present |nvent|on the detail ed control over the
nar r &liategies also tnp taraise §ng leyebiof eurlitygheomeunigation: Jioweyrirthisi ipwhere the
capability. Many report witers suffer fromnarrative generation that is
very sghidariteesagred.ri gid, followi ng fromreliance upon preset paragraphs or

Knowledge Architecture in the present invention directly captures structured content
from the expert — i.e., the knowledge capture phase does not require programming teams,

In the present invention, 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 systems 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 whose communications are less rigid and an inherent part of

14



sentences. As such, it has worked for legal, financial, and insurancg:ZJANZM4
docunent ati on. However, for the professional whose comuni cations are

|l ess rigid and an inherent part of 14 2 7 JAN 2004 their professional
identity, the stilted, rigid witing approach offered by these specialty
report witers has not offered the right solution. The process within the
present invention goes well beyond a sophisticated mail nerge or cut and
paste strategy. The present invention includes detailed control over the
narrative, allow the sentence to, be nmanipul ated down to the
puncﬁflam%ﬁ% Ess0R! Rientlly. Zanpiilno. G0t WOHES APPLaasH s ad by|tange wpetialtiyeeport
suppl ementary tools for narrative generation, produces an excellent

wr i t tveitershaanpt effems! therriigddisplutione present invention produces a fluid,
natural style of narrative that closely reflects the professionally

written dotheprdces¥itithiathdpagsent mvahiidy gobs malirsdyiond,a sepitistitRéessdional s
w ll welconme and adopt the adm nistrative support that Know edge

Ar chirhefgeldecrfdry ﬁastgf%%a%ggéeme FF&‘&.‘%‘M irﬁ%{wgggrsir;ﬁf@@e @&'&ilé@%an%roi ovetréhe

di saggregati on strategy of signing a wth an interface

capt f | i tjan. egt gst rdle faced 14 this

i a5 EBhe; BROLFRThe PRI G ¥E oA R R P RS T o ST ng 1
programrng teans to build the software system Onc gai n, since content
i s digoate 3\!6—’5&6\%@% &’Hég-c%ﬂ'f‘g éﬂ‘l't}’etggwpf%’é”%'ﬁﬁﬁfr tools o8 nerative @gnern
problemis resolved, the scope of O‘Eotenti al questioning is extended, and
bar r irspdueRean exreleivirittaresrestives oAs Baeaunhdhe poeserit ivantieni padutes a daid;
be gathered- In addition, the present invention includes the narrative

genemrattueh stydgpabhbirbivd trait cloaebeflesdht profeseiopblie etritteal docvamminivuat @ t he
results of the information gathering process, all the while relieving the

user Ihgidregisdiinef ndirafits méerprbieskiotaly/ &l RBMe 73 aliSpt Ak ddrfflstativy
avai l abl e within the di saggregation strategy.
support that 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 10 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.

With respect to Knowiedge Management, iKnowledge Architecture is an entirely

different domain. First, Knowledge Management organizes previously existing knowledge

stored in various structured and unstructured forms such as documents, web pages, etc.
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Wth respect to Know edge Managenent, Know edge Architecture is an 77 JAN 2004
entirely different domain. First, Know edge Managenent organi zes

previ ously existing know edge stored in various structured and
unstructured forns such as docunents, web pages, etc. 15 2 7 JAN 2004
Know edge Architecture of the present invention does not categorize or
organi zing existing information resources. Know edge Architecture
attenpts to capture the organization structure of the tacit, inplicit,
and hj dden kn%“é{"l eggcz thaﬁ resi des within experts. Second, Know edge ..
Mana £488 A GRLEANS P e PrEFEIIRKE QY HAARIOT S HRAYBEIZEIY GHANNG
person' s know edge enconpasses. This m ght include pointers to docunents
wr i t tRierpptionsesqyees. KRowisdae Architeghrraisiemnioin aaplurk awigégizatiabout
their expertise”, it does not necessarily contain "detail ed know edge of
t hei rstreicpaetafdiee tadip implicis sadddddemenewkeidgertbahmgsidesomittihaixpartsi ndi vi dua
has expertise in building roads through a jungle however there may be no

i nf or mat | FedRRE KdWIEddd B1aPiageaftht Pharltigds i@ ritsd 9REfibfing 5B88rdhdB@ € -
whi ch he woul d have. The purpose of this type of Know edge Managenent

SO 48 00 W 8 (L6 s M d ARALA QI Ble e 1IN AIALB8 dolter e

bui | nder 'sim | ar ances coul d con cour se,
transfer of know edge, using thi,s Know edge, Managenent strategy . depends on
i RS CUBTRNE PR Y 18 et (B Ve daiatege Sonthbs KbRlstt e PERTRES
the expert. Wth Know edge Architecture, an SSA could exist that has
capt G¥OEMSEe. ik HERP dakBecetsarhecentpsy delied kowledse ¢f Hier emesist’ efary
avail abl e regardl ess of the availability of the expert. As a result,
det aiimstdncefibersafivane omayt keow dnati ateingtividus hasleapedigeoinrntildirigatosdaniirough
met hod of building a road in a jungle would be avail abl e through use of
t he prjesgi# 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 would be available through use of the present
invention. Not only that, but by using the SSA, the knowledge of road building is

disaggregated into its components coffering a massive qualitative data store on the process

of road building.
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invention. Not only that, but by using the SSA, the know edge of road27JAN 2004
building is disaggregated into its conponents offering a nassive
gqualitative data store on the process of road building. 16 2 7 JAN 2004
Final ly, Knowl edge Managenent facilitates collaboration of persons across
time and geography. It allows persons to collaborate on a problem

sol ution, docunents, etc. The present invention also facilitates

col | aboration but the primary focus of its collaborative capability is
with respect to disaggregated know edge, i.e., Know edge Architecture of
the presdhbaihferviende nagea@%rgf%@ﬁnaéﬂfo%lﬁbefﬁtm PhRergarhariosy tigre and
specific information by persons separated due to tinme or geography.

Fur t irognagshy. t hallpws pemsonsivectliaborate aduz problem, eolkitipn odhwtmants hetes The
docunent that could then be the subject of a collaborative event wthin

the gqnrasérm ipberinmhied gsciMarroesRIbor atiRoMtaHe ®rifialifbans off ies ofilabbeatieesent
i nvention supplenents and conplinments the domain of Know edge Managenent.

Over ?talgabﬁﬁfg \ﬁﬁjig?esgel%gitt(ﬁe Q%tggg;f?epq%?e& Hﬂ&ﬁ%ﬁg%teﬁe.\,’ KAoWEd g RRGMECIMY 8PtHON

sel e appr o actices o e prior art, pushing beyond
any previous limtations in, strate nd _qgvercom ng the rt. 1.Ngs in
ooc rFRs RrenEn Relies HraSiat Sh A8 ne R Rt A R R e
present invention create a whole new cat egory of business,  progcess and

t echriREreQRs ABRFMET Hiee deldedpaanrgraphys pEEtaeimeE. &t PIRsea! ﬁwﬁsm%pr%ﬁ@ea
hi ghl y manageabl e and affordabl e goal for any organization. BRIEF
DESCRIrPaih i auclisECDRA NeSIMenbihat couigitber barite ssbiastichg cotlabdratiye eyent

i nvention and advant ages thereof may be acquired upon consi deration of
the fvatHiewheaoarlifiof RAodRaRd Mahagewient he invention

Knowledge Architecture of the present invention supplements and compliments the
domain of Knowledge Management.

Overall, 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

A more complete understanding of the present invention and advantages thereof
may be acquired upon consideration of the following detailed description of the invention
when considered in connection with the accompanying drawings, in which like reference

numerals indicate like features throughout the features thereof, and wherein:
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when considered in connection with the acconpanying draw ngs, in which? JAN 200
| i ke reference nunerals indicate |ike features throughout the features

t hereof, and wherein: 17 2 7 JAN 1004 FIG 1 is a flow diagram
representing a broad overvi ew of Acappella conponents according to the
system and the nethod of the invention; FIG 2 is a flow diagram
representing a broad overvi ew of Know edge Architecture and the nethod of
the invention; FIG 3 is a flow diagramrepresenting a detail ed
description of the creation of a specialized software application

accor di ng ftl&-t1ne sl ARUAM mAreeNto 3 Reeadwsiviesne! Arargela Gosnperantty
diagramrepresenting a detailed description of the creation or

nmodi faceatdion tothesygieni and teimetiadivar bedpypénteat i on according to the system
and nethod of the invention; FIG 5 is a flow diagramrepresenting the

process ofFIBu2 idianfina didpaatdpzeseripigtabroad applictast Kiloweege dirogitéduiehe
system and nethod of the invention; FIG 6 is a flow diagram descri bi ng

the RFrRC®eSMeihoddsHRE ifv&iidhal ner to a specialized software application
according to the systemand nethod of the invention, FIG 7 is a flow

Speci al 1 zeaCsdr Pua LV BT BAERP R oTREl A hBRed ERETY Ml Ahse of the
il e 2o R SR RO ST R i ©'
invention;_ FIG 9 is a flow diagramrepresenting the nethod of utilizing
t he end- pridGudtis adiiaw girgrammrepyesaidioed detailed descrptinneeh thecraaliotber of t he
invention; FIG 10 is a flow diagramrepresenting the project nanagenent
conponedificatiort biea specialized software application according to the system and method of
the invention;
FIG. & 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,
FIG. 8 is a flow diagram representing the method of utilizing the dialog designer
(111) according to the system and method of the invention;
FIG. 9 is a flow diagram representing the method of utilizing the end-product
designer (112) according to the system and method of the invention;
FiG. 10 is a flow diagram representing the project management component of the
Acappella designer according to the system and method of the invention;

FIG. 11 is a flow diagram representing the method of analyzing, reviewing, and

modifying the end-product design according to the system and method of the invention;
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Acappel | a desi gner according to the system and nmet hod of the inventiZ)rZ;mN 200k
FIG 11 is a flow diagramrepresenting the nethod of analyzing, review ng,
and nodi fying the end-product design according to the system and net hod

of the invention; 18 7 7 JAN 2004 FIG 12 is a diagramrepresenting the

met hod used to fornul ate a specialized software application based on the

di al ogs and end-products according to the systemand nethod of the
invention; FIG 13 is a flow diagramrepresenting the formulating of a

di al og accordi to the system and method of the ipvention; FIG . 14 is a
[l ow g agrdi e eaRararg e RESEamaTR Mo et usay B BRI HRsRR8Png ©o
the system and nethod of the invention; FIG 15 is a flow diagram

r epr &98mara @pplieaticyebased 0s pee dilogeand sndvrpduetppiccestind ip thecsstem@gd: o
t he system and nethod of the invention; FIG 16 is a flow di agram

r epr aaethiodngf theénagtesisnent sel ecti on conponent of the dial og manager
according to the system and nethod of the invention; FIG 17 is a flow

di agr am r eneesEesi@ol Madian RpreddHIPGARE &M QAHMP BEA WiNbg BBEordHdicOBe
manager according to the 'system and nethod of the invention;, FIG 18 is a

fl OWs&%F&?ﬁO%WdrlﬁB{heo%e@fttigEQﬁ]%ﬁi topic initiation sequence in the content

i nter n conponen i 'al og manager according to the system and
et 100 Of 0 8Kk Piasah e o st i SHA LSRR AP ©
TS the Syetem and method of the mveation; - 1c ©f the Tnvention;

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 invention;

FIG. 18 is a flow diagram representing the topic initiation sequence in the content
interaction component of the dialog manager according to the system and method of the
invention;

FIG. 19 is a flow diagram representing the topic closure sequence in the content
interaction component of the dialog manager according to the system and method of the
invention;

FIG. 20 is a flow diagram representing the process of producing the end-product
according to the system and method of the invention;

FIG. 21 is a flow diagram representing the end-product generation component

according to the system and method of the invention,
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FIG 20 is a flow diagramrepresenting the process of producing the 27 JAN 2004
end- product according to the systemand nethod of the invention; FIG 21

is a flow diagramrepresenting the end-product generation conponent

according to the system and nethod of the invention, 19 2 7 JAN 2004

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The invention may in one aspect be
described with reference to Figure 1 with respect to an overview of the
present invention, Know edge Architecture and Acappella. The purpose of

the present invention is to capture the skill, experience, understandi ngs,

wi sdom and know how t hat defines the specialized know edge that an expert

brings when assessin eval uatin review ng, _di iNng, investigating,
or analyzing a parti &%’L%MQB*PEQ’EMHF({%?K&%cumstance, or
process. This captured know edge is then converted into a Specialized
Software Application (SSA), which is a standal one personal conputer,

net wor kabl e, or Internet based software application. Until the know edge

has been Ttapinveatiodpthcianmy dsibdt bealeseribedwithhefdranoe eolGeguras withmai ned
hi dden and usable only at the disposal of the expert. Once it is

CO”V%Q@:%’%HE% Serviety m%fgthﬁt kS RHSRITAR HRGvie dRIR rAVRLL AL R dt Acavpdila.

accessi y anyone s access to the SSA"In order to build the SSA
expert,i s C it Dl I : i ) < The
xporttiesgupbpe B ihe BRI oat W Copilfy ARDRF. oxeriPhgt UiRtlertefdhos.
converted intg a format that_is presentable thrpugh the Aca |l a SSA
[t evriagemy aghowhowshakdrrings: Br SDECiakges kndufais hACad FPAL AsHeF M essA
Interface (230) defines a Specialized Software Application (200).
Acap@Sseasipgogvaluatng rrexieming, fi2gnosng. ievesigghsgear 2MalYZingfcRatfdel ty and
processes as performed and conducted by the Acappel |l a Designer (100),
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, networkabie, 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 the expert. Once it is converted into an SSA, that knowledge can be
made available to and accessible by anyone who has access to the SSA.
In order to build the SSA, expertise (1) must be captured within the Acappella
Designer (100). The expertise (1), as captured by the Acappella Designer (100), is then
converted into a format that is presentable through the Acappella SSA Interface (230). The
presentation of expertise (1) via the Acappella SSA interface (230) defines a Specialized
Software Application (200). Acappella (10), the present invention, encompasses the

functionality and processes as performed and conducted by the Acappella Designer (100),

the Acappella SSA Interface (230) and the Specialized Software Application (200).
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the Acappella SSA Interface (230) and the Specialized Software Appligatjaqron
(200). 20 27 JAN 2004 For the purpose of the present i nvention, 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. Expertise can be defined as a body of
know edge and skills that is applied against a situation or event. This
body of know edge fl ows fron1the | earni ng and experiences the expert has
undergone|9ver tinme as % have exposed t henselves to the sjituation or
event i n ffid8eiPsRPOSE QY thﬁif&e%%”dr'ﬁ\éefﬁfo"‘t erRertised 1bryyst pedianstied e AdRblse
of knomﬁedge about the facts they can observe, the information they m ght
gat h&nowrhas jsitipdunenteontenty. Strqr:wredmhetermdgmlseuimaundamam;ing ighhowend
to exist between the elenents he considers. Wen the expert enters a

Si t uaixpertisehie applieead s ditavion loreheatugh his archive of questions, i.e., the
expert determ nes the questions relevant to the situation and his answers

to those éé)8§n bEQfeﬂhEata%“& Bodf of Rﬁ&ﬁféd?@%r’oam%a&%t ReA Pl gHingtho

is assessin a chil is having difficul produci ng speech sounds may

ask hi cl to tr und
pat t & agen or pEf ﬁﬁa%ﬁvﬁ?gﬁ oo BRI B S FQH% i @%es

t he chi Iﬁ have diffi cuIt W|th’7" "Does the 8h| | d undersﬁand (%

act ug¥P§" A% sen?we timees they haygigigosed theraselvpete h%s'&%ﬂ Wé‘r‘?rr‘?@’e&éta
on the situation. In answering these questions, the appropriate data
aboutin gHEsten.| Oves theecolysg&f Hae dhe Expeit biudds pavarehores Oflknowiedgn abore
efficiency of the data gathering process. To effectively nove through the
ar chithve faxfts thiestamopbsetvbethexiptorindtias, thé p nogigthgdther, ¢os fiigenients ithey, could
devel oped a powerful cognitive map that they proceed through to the

appr eRakétahd Masldtienshipsthat tBRA thedishbeWrddh HeOAEmAeaRe @bnSRBS. d@/HRini On

or topics. Topics break
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 and his answers to those
questions. For instance, a speech and language pathotlogist who is assessing a child who
is having difficulty producing speech sounds may ask himself, “Are the muscles of the
tongue strong enough to form sound patterns?”, “Is the mouth misshapen?”, "What sounds
in particular does the child have difficuity with?”, “Does the child understand how to actually
pronounce the sound?”. In doing so, the expert is gathering data on the situation. In
answering these questions, the appropriate data about the chiid is being gathered.

Expertise is further defined by the efficiency of the data gathering process. To

gffectively move through the archive of questions, the expert has, 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
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: : : : . 727 JAN 2004
down into nore finely honed topics, noving frombroad to specific. At

appropriate points in this hierarchical map, the expert organizes
appropriate questions that define the topic- The 21 7 7 JAN 2004 purpose
of this hierarchy is to efficiently navigate down to topics and associ at ed
guestions that are relevant to the event under consideration. For the
speech and | anguage professional, the broadest topics are areas such as
Hearing, Voice, Fluency, Phonology, and Language. Wthin |anguage, there

o 595 BLFSREFTETK Fo R SRR "5 SRUsAPAE) O R Sragmanr ety oesEhe

use of Ianguage) Each of these areas, in turn, break down into further
t opi dBat @ktIeHVeaSs tithenevans Wlge CansigRiatios. t hat require mastery. The
expert is able to quickly identify where the differences from norm exi st
and qui cklor the apeesie ahbdamgeage plojedsitralf theswoadestdop@ndrassers suadas
questions that are inportant to the child being assessed. A secondary

aspetieHnE xR IRGend, Wﬁﬁ@[ﬁgﬁﬂbhﬁmaﬂbuég@dWMﬁn |FPRIdeS thsre vk tivee
cal | ed upon to produce sone end-product, usually a narrative report that

%Qgéébemp%é@hat Fm g\eéﬁst&g%{@ﬁ%%gﬁg Jife rﬁﬁer&ﬁaﬁ@éﬁ W dbhgrt |y from

the or mat1on ere uring the eval ve process. The

o SURSERISING LRI o bRyt tbégﬁc%HaEro‘?ia%%bﬁﬁﬂEek” F St
I nvention, an end-product can be script ccordin , ed o ?
hi er BIERS, da|turrprbé%@h@fawnmocﬁmhﬁ'f GPias: Pﬁﬁn%aemnt EHV%Pgék'{'%Qla ERYIr%e

produced. So the second function of this invention is to provide a

f aci ImastenheFodexpas inabledosiuickly engfiewhewnthe differangesdramn oarmexist and

eval uative process can be converted into an end-product that includes

nar r ajuickdy granersatthemierarchy into those topics and associated questions that are important
to the child being assessed.

A secondary aspect of expertise is communication of findings. Experts are often
called upon to produce some end-product, usually a narrative report that may contain
graphs or charts of results. The reports follow directly from the information that has been
gathered during the evaluative process. The reports usually have a structure or pattern of
presentation. In essence, the pattern of presentation can be scripted. That is, within the
present invention, an end-product can be scripted accordingly, based on a hierarchical
presentation of information and written words that must be produced. So the second
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
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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 22 2 7 JAN 2004
and acconpanyi ng graphi cs and charts- Acappella (10) effectively and
efficiently converts structured content into SSAs (200). And the
Acappel l a SSA Interface (230) presents expert knomﬁedge to the SSA user
as deflned t he structured, content

(L00Pnd S eompamens araRTicRALS 6hars nécarpela i deelye aRiceamecones
devel opnent of the end- product and the SSA (200) via the Acappella

Desi @N@ptt(rgo@pntanienwc%%el (2Q0)DeAndytier Aczpmoip $SAdotesiager(880) mreaentsaxpert
devel opnment environnent. The expert hinself or a facilitator working with
the éxpeiédgentathe SEAUGENRsHefiDRY &yithEetictUred Acatgre budt (eag dneAcabiOl) .
Note that anyone with basic conputer conpetency is able to use the
AcappsddignelR@gbgner (100), i.e., there is no need for the person to be a
sof tware progranner At any point during the devel opnent cycle, the expert

ncappel | 5 'Bi0e AR IO oy e R ey Safs AR o fRe Rl Hp Bhapy '
rcapgEpdidia %nﬁY‘ (55R 42BbPy3she AeRbrelE bei e 1Dn R Rrpee e ot | nen

interact wth the SSA (200), thereby becom ng an SSA user. The SSA user
ent e300l is comsisierad ite ast a&ﬁdqu@ugéwﬁt@va@nm\kenget%pﬁﬁéﬂaiﬁsﬁtqr &ns and

can choose to produce an end-product, such as a report, that follows from
t he daciiater workingewibhdbe ieapsrt ifhds SSAc’(tQ&ﬂ))cpntamd:mto (ywé«lcapgdja Designer

st andal one, networkable, or world wi de web based software application that
i ncox woa(}j)at K6t thet Aagene With Basfe tohplicreon(ptit@)cy By &5 usé thiensamsia at el y

from an
Designer {(100), i.e., there is no need for the person to be a software programmer.

At any point during the development cycle, the expert can formulate an SSA (200)
from the structured content as captured by the Acappella Designer (100). Within a matter
of moments, the structured content is converted into a format that can be displayed through
the Acappella SSA Interface (230). The expert or another professional can then interact
with the SSA (200), thereby becoming an SSA user. The SSA user enters his observations
and 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 Acappeila 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.

23




Wi t hout any further support fromthe Acappella Designer (100). Knova'27 SAN 1004
Architecture, as per Figure 1, is enconpassed wthin the steps requi red

to nove from expertise through the production of an SSA via Acappella. 23

2 7 JAN 2004 Figure 2 indicates the process of the capture (80) and usage
(90) of structured content via Acappella (10) that define the steps of
Know edge Architecture, The capture (80) of structured content occurs
entirely within the dorrai n of the Acappel | a Desi gner (100). Capture

quest | ons. e Sitsioatsn ek PlaRSE R T eaelity (&) e%gép?%vewed

Application (200). The structured content is |n ut (30) throug
st r uGonten V@ﬁ@éﬁﬂe%aa&ﬁ]rtbaﬁdﬁfmef@@@t%ﬁﬁwf fﬁeewﬁﬁieﬁtﬂryhgww@j Theragiwéin a

data structure that is within the domain of the Acappella Designer (100).
Br i dg8apotstpicined &hHteanccaissagetifedOjthintbestoroainof dide éoappella Besignender go
preparation (50) by a process that is contained within the Acappella

Desi gneo). (¢8Pure féé@Fes MapBRIGAR0P the BAipasbaret stHiureabopmstaRipies i n a
format that Is accessible w thin an SSA (200) Wthln t he SSA, there is a

st an ) r t he
ot Ut BE R Y pREGSAT bR el %ﬂy ﬁ“@EPe ARl 200
user. . lnpter act 7 S vvhen he, SSA user naV| h t he
op B ER RS i ke RO DR s UFu e pt Bhr BOPEISREF 8E Lt on
under consideration. Upon answering the questions, the result |s
per meétmawnﬂwt@uegdﬂﬂ whhipe Apiai Ftiusdurgtthat sayitin ﬁheﬂomaétw@wlﬁen
results in the commnication (75) of results, be it the information
car r iBebigryert(1€0).answers to the questions or a docunent generated by the
SSA (200), that is used to support the ongoing activities of the SSA
user. Bridging capture (80) and usage (90}, the structured content must undergo
preparation (50) by a process that is contained within the Acappella Designer (100). After
preparation (50) the structured content is in a format that is accessible within an SSA (200).
Within the SSA, there is a standard format for presentation (60) through an interface that
makes the structured content (expert knowledge) available and accessible to an SSA user.
Interaction (70) occurs when the SSA user navigates through the topic 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 Acappelia Designer (100) to run, even though the Acappella Designer (100)

was used to build the SSA (200).
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Figure 2 further indicates that the SSA (200) is a conplete software 77 JAN 2004
entity that does not require the Acappella Designer (100) to run, even

t hough the Acappella Designer (100) was used to build the SSA (200). 24 2

7 JAN 7004 A detailed description of the creation of a SSA (200) according

to the Acappella system and nethod 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 desjgnher interfagce (11 h t inputs the structured
content 1 b EiRsdREseln oF % Barbp sl agro K Rt anehod 1o & AoetiRelf ed by
t he designer interface (110). The first is the hierarchy of topics and
questSYSHEN angdapelias eftthe meeggitdnygntionds éngieater da Figiier3- consi der ati on and
is captured via the dialog designer (111). The second form of structured

cont ent i SAmapperedesitbe tloceppeith Pesguet (1dB1o gapturé Bhd)prapdre orusedhe o
desi gn an end-product, usually a narrative report, that supports the

ongoighGich@rel\dont@® thht déiheBINe BBA (208 mrou@mw@aéggﬁé; indreddendia Of khE) i s
controlled by rules that reside as data within the designer definition

dat a : , k S () bt
the GaEerpUR et iBbonlerh 16, AP SE CTRBtesE WodRrASEY SEURRESY chig
inside the, . designer definitio ta.structure (.120), wh edge, I npyt
thr ogrt e BEDERots b RE8 T 1 TR Rl I ok fidrhy BLBGAT e lors
data structure (130). The designer r|or 0oj ect data structure (130) contains
t he B, arsrat iR Ho6R 85 NEexrRarteR HOHRC AAton gpdds Crrieed yiRehggliglogyr ki ng
with the Acappella Designer (100) requires the opening of at |east one
desi giesignardjl ¢t Hae acsendifaror ef gtngdyred ceuntentdp eaptiireid giagtherenst-pijosisict dat a
structure (130) is also known as a project. The open
designer (112) and is used to design an end-product, usually a narrative repon, that
supports the ongoing activities of the SSA user.

Use of the designer interface (110) is controlled by rules that reside as data within
the designer definition data structure (120). Many of the objects, properties and methods
that the designer interface (110) displays are based on data elements found inside the
designer definition data structure (120).

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 alsc 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.
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project provides a feedback |oop to the expert by displaying the 77 JAN 2004
previously captured raw structured content data to the dial og designer

(111) and the end-product designer (112). Once displayed, the structured
content can be nodified. Each project can hold the raw structured content
for one or nore SSAs. 2D 2 7 JAN 2004 Use of the Acappella Designer (100)
can occur in a networked environnent or on a standal one personal

conput er. The designer project data structure (130) al so stores other

o boeear ndJes O W hiarelindoesibatr OB EhF Sthuonia netwarkRa ahuamaghs! o a

format. Upon demand fromthe expert, the raw structured content for an
SSA ﬁﬁamwoa@gegamafp@mp@w data structure (130) is conbined with
information residing in the designer definition data structure (120) and
prepar ed fite pesigret ptajent daya shectSRA(13Wrasd stooss ¢thé0)nfoiobkorn bad oations
equi val ency of function would occur if the designer definition data

str ucauau@tr(elgﬂieanwd%ﬁsqlfé%bggmg 1B HeSsrocEadiag Bt fHEC Strid3fd WentenMPitead

into one a'structure. The SSA fornul ator 7140) prepares the content
and f
popull it REAGERBY R, Lpdh 2t % 34 f@@i Eﬁ%ﬁﬁ“ P%Vﬂ‘“fﬂ%@%%é SR opi o
t abl es, estion | ayo an a, and end uct .scriptin
oo &1 SHARhS Sealhenerast ik SR 114805 sofftined FaiioiEaudR e fbingn
interaction dat a_structure (220) and est abl i shes the data i nfrastructure
necedk@dgsigsen gefindingwWata straciure ( tRID sandaprepateshior Presesdaliors by the BRA
provi de. The SSA definition data structure (210) and the SSA interaction
dat a fetrmulatarr(¢40228pte that ankemuvivalentyt ofdondarawstlduataur éfithe ltesigher gefintien
SSA (200). Once raw structured content is
data structure (120) and the designer project data structure (130) were merged into one
data structure.

The SSA formulator (140) prepares the content and data underpinnings 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.
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converted into these two data structures, the Acappella SSA Interface 7 JAN 2004
(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 froman external data source (400) for presentation

to and interaction with the SSA user. 26 2 7 JAN 2004 The processes that
establish the functionality of the Acappella SSA Interface (230) and the
manner of structured content access and display of this interface are

uni que to the resent invention. Structured content begj | t

present at i OIf PHYLRECY h}qhe@faqglsggpg géncgtpna@tgpﬂfgge &98%%@8533 1‘&9%?&([298 hs
that are to be answered by the user. The interaction with the topics and
questanehnibei manaerdfsirusjurgdanntentancess anddligpay peihiaintsiagaae gnigee (2819
known as the dial og manager (231). The di al og nanager (231) draws

i nf opresemtineddidn. $thecttfAl comteatbedine mithhereS&atatiohiimitie mmdaftasateuct ur e
(210) and presents it to the SSA user as a topic hierarchy and questions.

The gh@keGnimadRlatéd 3ListidirtrRna fsbé BRsWEAIDBY tHeelgdredr Reintaract @ouiAt
fromthe SSA user, insuring that the SSA interaction data structure (220)

IS u ] : ' LAVI i

saa TS GBS pY RS IBHS IhTndign BYEPLARGRET ARY AYER 8 PN AR/ Y .
a request for, an. ,end-produ (2 .hrough t he < pr.odu e 32).
A’ oGBS Bl maReanr (ke Mg iraedd ERTLREA o )R HaAE T,
but can be an e-nmail or other form of document and can incl ude rgrgg s and
char tke S can@npireruthe Fafdpiniiorstagiivetyedd 19hane RSOt iR iNg 226 by
initiating a process that works its way through the end-product script.

Thi s usies aa sstopipbierdrahy lzad qestioos edhedlialogmamegeas{d3 py hendiargess ialog
(112) and processed into the SSA definition data structure (210) by the
SSA frerated atoon (ddidsts AbremelSsadser adsingthat itie SISA ietetapiiaddata sardtye,

t he end- product manager (232) refers to the answers stored in
(220) is updated with the answers to questions as provided or modified by the SSA user.
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,
graphic, 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 (500) such as a word-processor so the end-product can be modified. The SSA

user can distribute an end-product (240) to third parties.
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the SSA interaction data structure (220) and pulls together and/or sengAsz‘
the appropriate text, graphic, and charting elenents to conplete the
generation of the end-product (240). The end-product (240) is saved into

an external file (500) and/or |aunched into an external application (500)
such as a word-processor so the end-product can be nodified. The SSA user
can distribute an end-product (240) to third parties. 27 2 7 JAN 2004

Thr oughout this process t here are ot her conponents managed via the

Acappel | a n 2 h n rol othe nct he SSA
such as seTcrﬁrgl Ougthhso ré’gg %% ?{73 8@? H$W8% H{?JP% E')?ptg?t’&cgtp@e %he
conp ts o ella SS eri to the content and are
stri éﬁ “E"ﬁégraée qg@ﬁ@ﬁ&@ﬂkfﬂ'@ﬁ%ﬂﬂ%ﬁ eoggf\r%wégﬁ REUIPh & N9eS neet s
the requirenments of ever%day use requi red by the SSA user, The SSA (200)
can daeibtyi atdhiyariatperieandexeort stf t e soppogeaissof(tBeHcappelim&Srearet o handl e
or manage functions that fall out of the scope of the SSA (200). External

sof t yariphpraldo dne cOBR0Y) aaddredaicalyIhenctolsrasancéQne fumtionbétyi ofithé &34/ so
declared to the SSA via the designer interface (110) so they can be

I eCOgRAZie Fhattd hﬁé‘rédlﬁ’refnhé}ﬁé Iof %@e@@éyﬁ:%@%quﬂeﬂ BO YR SR SRb. (BROBSA ( ZOOI)]e

|ncorp|o|rat es the Acappella SSA Interface I It does not require t

A

g‘iiﬁ%%co%%?ﬁfd AP6iate %%@A“%%of%@a‘*%ﬁ@’aapa ﬁ@?riﬁé@%@ aff’ﬁ{] o b it o
= o el il o faRtin Soeneof b SPautbL T Frsthal Sohber spsipms (B0 BRdr
(100). The detail ed description of the creation of an SSA enconpassed in

the dagavstraiures EHRMystRe mitially dleglatad &0 tr PESpIRdhagerBnat interétfet! 10

the steps of the flow charts indicated in Figure 1 and Figure 2 as
f ol | sastheFicgorte ecagdizEdguitlen 3he finalireid S8At(2PBLy are the

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 without 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 corresponding 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).

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) referred to in
Figure 2. Figure 3 further indicates the components of the Acappella Designer (110) known

as the dialog designer (111) and end-product designer (112). As noted in Figure 2, these

Il

2




present invention of Know edge Architecture and Acappel | a respectivel § JANJ004
are indicated in Figure 1 as Acappella (10). Al three Figures refer to

t he Acappella Designer (100) and the resulting SSA (200). The designer
interface (110) of Figure 3 corresponds to the mapping (20) referred to in
Figure 2. Figure 3 further indicates the conponents of the Acappella

Desi gner (110) known as the dial og designer (111) and end- product

designer (112). As noted in Fi gure 2, these 29 27 JAN 2004 two conponents

arethelnterfaethrou ctured caontent.
The JVBIETRPQUBYS AL e Fver\ﬁ%ee STt DB éaﬁdéﬁ | steirEesiRr
project data structure (130) _indicated in Fi (%ure . The SSA forrrul at or
(140)Thst strrags 6403 faeiliverqied iR Fidyre Recqsraspands te the gesioseeproiert dafgure 2.
Preparation (50) consists of the creation of the two foundation data

st r ustucasedf 30} imelic®ad r2BQure Bhe first, as noted in Figure 3, is the SSA
definition data structure (210) that contains the fornmul ated structured

content. WiRnSERefoneRIRREH | 1@0PAFIgulre 3f @sifedpdBds to Bhe Ft@arr@ne% B skegir e 1

is opened, it accesses the |nforrrat|on within the definition data

str qu e 2 2%%@&199 é@rgarfs.gtg §re%¥.8Htof?r9é f@w@%uaﬁ dtalf?sf:?&%& &

presen atl on Cc ure con e conponents o

(2aue oA st B gis neisa) PUBRE Danirh Sopda Bt o e Re T e

handl e the interaction (70) W|th t he SSA user as discussed in Fi gur%%
The ﬁﬁ%@wa@mﬁ@rﬁ@m@lat%%%trmqwr@fdn%qnt%w bAbRN 2he Acgprallaeeh Intrrfassy230)

interaction data structure (220), and when called upon, store the

i nf orafdtigure 3 bad RidnereSSik m;wreqoitcadcdesesiﬂna intprmationvathiothe dgnition data he

A (s%r?J%iLire (210) and digplays it. This event corresponds to the Figure 2 presentation (60) of
structured content.

It is the components of the Acappella 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) of Figure 3,
which is part of the Acappella SSA Interface (230), processes through the end-product
script, which is stored in the SSA definition data structure (210). As the end-product
manager (232) processes through the end-product script, it uses the information provided
by the SSA user and stored in the SSA interaction data structure (220) to determine which

logical paths to proceed through to produce the end-product (240). Communication (75) as

indisated in Figure 2 ensompasses the end-product (240) referred te in Figure 3,
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Finally, upon request by the SSA user, the end-product manager (2327 7afAN 2004
Figure 3, which is part of the Acappella SSA Interface (230), processes

t hrough the end-product script, which is stored in the SSA definition

data structure (210). As the end-product manager (232) processes through

t he end-product script, it uses the information provided by the SSA user
and stored in the SSA interaction data structure (220) to determ ne which

| ogi cal paths to proceed through to produce the end-product (240).

Comuni cat jon (7 s, ,indicated in Figyre 2 enconmpasses }he epnd-prqgduct
(240) 't of b PRiE Btp B eRioie S5anIa oF i piRsRSsenOr caap et RGBS pt i ve
exanpl e of the processes, represented by figures 4 through 21, within the
f 1 ow tBfuah 2 havithin ke flawrshait isdgatrsvnt blBLEsd novnkoHowh. expert | aunches
(401) the Acappella program he is opening the Acappella Designer (100),

as represenhed an ¢xpert faugehes 440 \WWtha Adaippeli® guegbm, Hemadpeningehsdampeklla
Desi gner (100) | aunches (402) a security layer that either identifies the

expermeéigﬁ@a {10®), KPRIESAHed WthTTHOS 2 WhdrehitefdgtiebNR B%ae! thel AtRipplefiy
hinself directly to the system OnCe the expert is identified, he gains

appodre e R AERRRER) £ ER T IR s i teRR e cREOH P WITCRY
f the A | |.a Desi 100),, det ai | in fi 10. i I

def i RRETSETGE 45 BEL I0LT P Ea SIS dor Py CUTS- B AEE R Pers it: Cfea
structure (130) that contains the raw, or unprocessed, structured content

for dhelexpeft ipidertifind, he gelsraccess kbed toHha AsapreiaDesigner §700)ard ap geRD
the content of each SSA is standardi zed and tightly integrated. The open
pr oj qurbjest miltow 20P&ars @Gd) midch isghexierface to tha prejed axnage vy qona aresnt
(1002) or continue working with an existing project (1003). To create a
new FUTQh@@IcapPBFPa OeRejrieri( $0@skadidPin Qi 1de As pasdoddly defieed enpiiajtécthe

(1010). When the request is confirmed, the Acappella
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 SSAin 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 expert is asked to
provide a name for the new project (1010). When the request is confirmed, the Acappella
Designer (100) proceeds to create and initialize (1011) a new designer project data
structure (130).

A new project requires the expert to initiate the process for adding a new SSA to the

project (1021). The expert is asked to provide a unique name (1022) for the new SSA.
Once this name is provided and confirmed as unique, records are created (1023, 1024) in

the designer project data structure (130) keyed on a new unique identifying number (UIN)

for the SSA. The new UIN and the data in the designer project data structure (130) for this
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Desi gner (100) proceeds to create and initialize (1011) a new desi gadrJAN 2004
project data structure (130). A new project requires the expert to
initiate the process for adding a new SSAto the project (1021). The
expert is asked to provide a unique nanme (1022) for the new SSA. Once

this nanme is provided and confirnmed as uni que, records are created (1023,
1024) in the designer project data structure (130) keyed on a new uni que
identifying nunber (UN) for the SSA. The new U N and the data in the

desi gner oj ect .data structure (130 t hi 0,2 7 JAN,2004 n BSA is
ot r e Rl e RN rebey T tferlente CuitPie POt tbe i
The expert then proceeds to work with the SSA, figure 5, as if it is an
exi st@ARGNSBAN ProceRiktowerk with 8@ SSMmdidprofers If itiB@NePENg 88ects from a
|ist of projects (1003) in |I|ocations known to the Acappella Designer
(100). Thelmewrowitbxarséxinting pajject; thesexperhselepsrfesmiankisi df peojdetsi (4668) in
interface (110) where the Acappella Designer (100) accesses the designer
def 't Ebéatmhsda{cﬁv@td H'fétNéﬂ)dell%%eéignéaeﬁ@o%vBr’hé%v@bﬁ@kigﬁn%E;ﬂﬁé&t i§ frernanes

of e SSAs within the project. The expert chooses whether 'they want to
wor k. wi thi s . ) _ )
sel ecat%égn@dggﬁih%%lqrg%éy%%%g (t1 heﬁ ﬁ E%é:{l 3e§%‘?&é$|?\r%é%$§%e%§ ?ﬁg?ééﬁt&g qé%A,
such as.a unjque.identifyi LN), are. retai 1007) t
i Ridhatdeifiost A sl e & Togtericer S s B UBREL I S Rs Kl e
working with the two forns of raw structured content: dial o,gE(504 .and
end- proaadithimthe progaty Thernent ehrosgswhgiber theyavanide V(‘H(W' BAN EXERING
structured content be added as represented in figure 6 or nodified as
r epr d4605e8SAor dregte a new OI0RNO§ A r lidhey seleciom enisting (3006)e53A cthgndhe
topi cs and associ ated questions. 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.

Dialog structured content is a hierarchy of topics and associated guestions. The
dialog form of structured content is designed via the dialog designer (111) as represented
in figure 8. The topic hierarchy is organized into increasingly detailed levels that include
sections, subsections, topic groups, topics, and question groups (803). At the question
level, questions take the form of true/false, yes/no, multiple-choice, date, time, text, numeric
response, etc. Information about each of these levels are captured as raw material via the

dialog designer (111) within the designer interface (110) and stored in the designer project

data structure (130).
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dialog formof structured content is designed via the dialog dESigz@ﬂMNZM4
(111) as represented in figure 8 The topic hierarchy is organized into
increasingly detailed | evels that include sections, subsections, topic
groups, topics, and question groups (803) At the question |evel,
guestions take the formof true/false, yes/no, nultiple-choice, date,

time, text, nuneric response, etc. Information about each of these |evels
are captured as raw material via the dialog designer (111) within the
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expert has provided that nust be followed to generate an end-product from

t he dzaexperdascprioyideskihal mustibie fellayd tagersratehan endtpraguetsronainel sy

t he nmet hodol ogy of the end- product designer (112), the narrative portion
of t Adessariphtcainsinbludkeegraphital dr draat elenesadts.y Guideghby fredmietived dogwohthasend-
sections, subsections, paragraphs, sentences, and phrases (903). The

fi nalprbgy@!de didveersnppake nafratiGe poacH oﬂhe%i?histtﬁékeﬁ mteeieaadeskignd
output. Al the higher levels pull text together to build up the

d- i | Sod
ot ey SrTor 1P SIER AN, SERSBCing PESSraplE: SerlncaE i ARed B
110 d,,i he desi [ 30) . SA
bpenddid g ‘Y. essringet finglpuelal vihey el def ot And abialh) e fither
content for nultiple dialogs and end-products. The expert chooses (405)
whet fyels pell texdpgether o bHild He the gnegpradstlgner (111) or end- product

designer (112). The expert can toggle between the two designer entities
at any ti refodmatiog aboet @éash ghthesedessls is captured as raw material via the end-

product designer (112) within the designer interface (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 designer (112). The expert can toggle
between the two designer entities at any time during the design process.

The levels that comprise the hierarchies of both the dialog and end-product are the
raw material of the SSA. The expert uniquely names each level in the dialog (710, 721).
This name is stored as a data element (730) within the designer project data structure
{130). Besides the name, there are other data elements, referred to as propertics (710 -
715, 720 - 725) associated and stored with each level. There are properties that control
features of display within the SSA (200) such as a caption (710) by which the SSA user can
refer to the level (if different from the unique name). Some properties determine aspects of

behavior {(711) of the level within the SSA (200) such as
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The |l evel s that conprise the hierarchies of both the dialog and 27 JAN 2004
end-product are the raw material of the SSA. The expert uniquely nanes
each level in the dialog (710, 721). This nane is stored as a data

el ement (730) within the designer project data structure (130). Besides
the nane, there are other data elenents, referred to as properties (714 -
715, 720 - 725) associated and stored with each level. There are
properties that control features of display mﬁthin t he SSA (200) such as

a capt| t he SA user can fer toth

G £ ovasiDef fsclevAts R e STERES (SaReVG R BV E SR In DiRepbiane s
behavior (711) of the | evel V\Athl n the SSA (200) such as 32 2 7 JAN 2004
whet HsNttohéhe prosiessingubdebeorshvetg by (heSpéntorvglator Q3A).wh as/whewer tti her
properties control the processing to be conducted by the SSA fornmul ator

(140)leveluhouls baiped tessetdfeom Irewehatehiatingo BSHroctest ebtidargpropeesakeatyi al
into SSA content. Other properties carry information that is indirectly

Changﬁfé)rﬂ%nbh@h@t&@%&.réd?w%hgéa%tygpﬁé@}b@ﬁlmﬁﬁ;@%ﬁhb@h@ﬁ}c@ﬂ‘cédé%nm@@%fwr

interface such as which™con is the parent of the current

f ﬁQty%@%”*ﬁ}%ﬁgpbiﬁhéi’w%ﬂ?%%Ec%r%%ﬁ?%ﬁfﬁ%@@%gaiﬁf‘%ﬁsfégﬁ%ﬁ%éﬁ%ﬁ%f”‘iﬁ’yd
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Ievel as defined by |ts properties, is referred to as a Container. The
pr opéh@i ava haen generated intarnadyttyi therAcappelleResignes (300) ed and retri eved
fromthe designer definition data structure (120). The contai ner

i nf or mat i deadtslelel Has its thuresetsd pasperties abbesis the taldationhaftprbpédies that
properties that are common across all containers (container table), a

t abl qrfidiadly iy tHY RREI - Al  Anlefid Hjﬂﬁtglpb?oﬁé}ﬂéélqg réRinieal toefs 4 evel
(container properties table), and a tab
Container. The properties that define each container and level are stored and retrieved
from the designer definition data structure (120).

The container information is held in three separate tables; a table that holds
properties that are common across all containers {container table), a table that holds
properties that are unigue to each container level (container properties table), and a table
that holds information about the relationships between containers (container hierarchy
table). Both the dialog and end-product have their own versions of each of these tables.

Container information from the three dialog tables in the designer project data
structure (130) is used to populate the dialog designer (111). The dialog designer (111)
incorporates a diatog designer treg that displays the higrarchical relaticnships between the
levels of the dialog for the SSA. With a new SSA, only the topmost levels exist and are
vigible, These topmest containers indicate the namge of tne SEA and the name of the

dialog. If the SSA were further along in development, the expert could open a container to
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that holds information about the relationships between containers 27 JAN 2004
(container hierarchy table). Both the dial og and end-product have their
own versions of each of these tables. Container information fromthe three
dialog tables in the designer project data structure (130) is used to
popul ate the dial og designer (111). The dial og designer (111)

i ncorporates a dial og designer tree that displays the hierarchical

rel ati onshi ps between the levels of the dialog for the SSA. Wth a new

SSA, onl he t opnost vel s exi,st and ar visi ble. These tapnost , .

cont APHERhE e Ealne s et Aiau gL Baahiaien To M nekelet St sl THA peiginer
the SSA were further along in devel opnent, the expert could open a

cont dhakwas @rigmally oRERRAZIB Cansideesd a preeidnthe seberdingie centairedSor di nat e or
children to the selected |evel. The container that was originally opened

i s consi ddnédbe aiglageodntbmerheusabity davasevaokival types indindd Halcl, aeaton,
containers currently have seven |evel types include dialog, section,

subsegibsabiion ABbR @b@ﬂptop‘i@?ﬂdilpgf% duRBLIES grélis bhaudsyRs Ea-Rd

question. Each successive Tevel in this list is a child of the |evel that

preced@Re V\#lye NG s TiQHRL &S rﬁl?erﬁh iPea;él?%ﬂ p‘??bécﬂas i Pi%e'v%Y%chQ%%H%sé he

section questi ons can

grou tlons ar west cont lner | evel in the dj he rul es
Gov ol agnine! AN e idleh 1B 3er G IS hepiuecabhe & Huldet s \O8rs thel o
within a single data table in the de5|gner definition data structure

( 120)queshen ATPrRs.a Questipns gresigdawesbeyntaines jgved in Weedialag: Ths Bées 805) ,

the hierarchical rules table is consulted to see if, prior to conpletion
of t lgovacmingnhe Wierarehicad refatibesteps batwden sottardire @3 dre held pdathiana sofgle he
target level. Adding a container, figure 7, to the dialog designer tree

( 503)datatase ingss dasigreetefifition aata @tM(ﬁhfdJFfQ@l) e@)a@a Ninenk 1&Vetis aooed (8D,

this SSA requires the initiation of an add (803

copied (806), or moved (805), the hierarchical rules table is consulted to see if, prior to
completion of the action, what type of level can be subordinated to or parent of the target
level.

Adding a container, figure 7, to the dialog designer tree (503), which adds a level to
the raw structured content that comprises this SSA, requires the initiation of an add (803)
child {(subordinate) or sibling (peer or equal) process against a target container (802}.
Upon initiation of this process, the current level is processed against the rules of the
hierarchical rules table to determine which level(s) can be added as a child or sibling (603).
The user can then select from the allowable levels to add a container (606). Upon
selection by the expert, two events occur. First, the appropriate container 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 the parent/child relationship of the

container to the target container, and multiple records in the container properties table

34



child (subordinate) or sibling (peer or equal) process against a targety 2004
container (802). Upon initiation of this process, the current level Is
processed against the rules of the hierarchical rules table to determ ne
whi ch [ evel (s) can be added as a child or sibling (603). The user can
then select fromthe allowable |evels to add a container (606). Upon

sel ection by the expert, tw events occur. First, the appropriate

contai ner records, keyed on a UN, are created in the three dial og tables

of th signer project data structure (130). A single record is
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in the container hierarchy table (609) that indicates the parent/child
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records in the container properties table 34 2 7 JAN 2004 (608). The

nul t i theecreetmy dbtref cdmainee M tien®dsigiaNRbidce datadth ot 1B0PW AERGodE dh the
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tree ds eated (610). The newy a contai.ner information. is retrieved
tr om Tore e Belaete? sroject o Rty B30 80 \SurPlannd S ViR sisvely i 8 dingd
expert via tgﬁ di %I og. desi gner_(ll(l%) where it can be nodified (611) by

t he ner (Adhnderad ceps Modilesc© 1170 theaexpetent | y exi sting cont ai ner,
the container information is |ikew se retrieved (702) fromthe designer
proj ect dabhowdrtbeexpert(SESE) (A0t a surrdhiypexising apntainert the cirdadiogr desi gner
(111). Once displayed, the expert can nodify any property that is

di splinfeechaticA3y likéWwiserretridved (Z02nesh, thbft%sﬁb?ﬁr?ﬂ@jécpﬂéﬂa%ﬁudﬁla’eaﬂsw a6d W e
(130) is updated with the new property values (730). If the expert chooses
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visually represented onthe dialog "designer tree, the
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(130) is updated with the new property values (730). If the expert chooses to modify the
name of the container (710), or any other property that is visually represented on the dialog
designer tree, then the dialog designer tree is automatically updated at the same time as
the designer project data structure (130) to reflect the change.

As previously noted, container properties control features of disptay within the SSA
(200). The "tip" property is one such property (712). The expert uses the tip property to
explain the context or purpose of the container. So as 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 propenrty that is unique to the multiple choice, or pick from a
list type of question. This property is referred to as the "choice tist" 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
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7 JAN 2004
t he designer project data structure (130) to reflect the change. As2
previously noted, container properties control features of display within
the SSA (200). The "tip" property is one such property (712). The expert
uses the tip property to explain the context or purpose of the container.
So as 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 | 4.5 R1.e ehoi.ce....0L R from. ' y i
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question. For instance, a choice list 35 2 7 JAN 2004 naned "Basic Yes/ No"
m ghtdatastudtirag18@s Whemshelvbolcsl lisé premgeriot? 14p s accassed. Mesexpenethds. The
named list and its itens are stored in a choice list table in the designer
proj geitks daatned chisitanist d30he eMftimgtdee of haireel listsbr preaes b ynefwddneddist.
accessed, the expert either picks a nanmed choice list fromthe existing
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declared within the dialog designer (111). For instance, there is a
mat hergstioal that ibecSSAUser vateliwesealomhe SSA (200) is used referred to as

Rol lup (713). Rollup is a process handled by the dialog nanager (231)
t hat t akesPrabestigsatpat cbntrblethiibeharchiof dhe B8Aat200hahe plsbalacardovtiimihter s,

dialog designer (111). For instance, there is a mathematical process that occurs as the
SSA (200) is used referred to as Rollup (713). Rollup is a process handled by the dialog
manager (231) that takes advantage of the hierarchical relationship between containers,
represented by figure 18. Rollup begins with the premise that each container in the
hierarchy is well served to have information on the activity of the containers that are
subordinate to it (1803). With this goal in mind, each time questions in a topic are
answered such that they deviate from the default answer (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).
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represented by figure 19. Rollup begins with the prem se that each27~mN 2004
container in the hierarchy is well served to have information on the
activity of the containers that are subordinate to it (1903). Wth this
goal in mnd, each tine questions in a topic are answered such that they
deviate fromthe default answer (1905), a chain reaction event is set
off. For every question that is answered, its parent has a data el enent
that is set to true (1907) if that parents rollup flag is set to true
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bel ow) beddls itragiciasy (digeussORtis iestersaese (ERfapgd 8isCHEepRACFUEHREEN s set
wi thin the dialog designer (111). The rollup property is an on/off swtch
t hat dikfussinigiee diblegreanade (261) beloey éercassetheiratioptaventist corpradpddat@ t o
t he parent above the current container (1904). The SSA fornul ator (140)

passgsob&ey (i lidBePRRINAthY dvAby eesihendl 119. tTve [S8dp gedperty iscm dako# switch
str uct ure (210). This flag determ nes the behavior of the
that determines whether the rollup event should continue to propagate to the parent above
the current container (1904). The SSA formulator {140) passes the rollup property value
along to the SSA definition data structure (210). This flag determines the behavior of the
rollup event for any given container when the SSA (200) is in use.

Containers, and their position in the hierarchy as represented in the 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 performed 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. Aninstance of a container

includes not only the container itself, but any corresponding children. Visually, or in the
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rol lup event for any given container when the SSA (200) is in use.27 JAN 2004
Containers, and their position in the hierarchy as represented in the

di al og designer tree, can be noved (805, 905) or duplicated (806, 906)
within the dialog designer tree. Duplication of a container neans that
the container appears in nore than one position in the dial og designer
tree. Moving or copying an itemonly requires that the nove conply wth
the rules for container relationships as they exist within the
hierarchical rules table. A nove or copy.is usyally perfornmed via the

(i 2 SRR AR SRRARTS 95 TR 0e8 20Ut BeaPliE ot irBGhateRE o hhat i ng
system There are also keyboard or other e%uivalents that replicate this
f uncinséantd ofa ceatdinereple iounediately taflesterkin the qterdppiances chd WA3IAGE ance.
An instance of a container includes not only the container itself, but
any vithiaghendsimer brdjdcedata\dtacalre )1 30), cbohtimeaBde 2oiTespindaiod teopd ay,
an i nstance appears as many tines as it is replicated. Any changes to one

i NSt gRe oRtaireriRBiAEMElabie hdwBRA i ebinic testhpripfopdrecobhdrcontfibances
of a container. Wthin the designer project data structure (130), each

| nst @gfﬁ%@%@%ﬁ%ﬁg (I)éstom%irrtgﬁ:lgérrgkbEginﬁg%oﬁﬁgﬁﬁgﬁcgit@'iﬁ’é EMalR! That is,

howe nt al ner erties an ner uni que properties
tables maintain only a single source reference to the, c | ner IS,
{ her 18 Moot a ccsiasbeRdiia dulaatn cLtecornens RSPt Meree s o
the three tables in the designer project data structure (130). For the
expethe depignanpreigctdatawdruchireddd®lai ners, and nost inportantly questions,
to appear in nultiple contexts, i.e., a given container can be

subor di natFerttioe expeitpinstgrairenaliows ncentainers] anddnositmporantly ALeHNsSEN
(200), the container will appear in tw locations. If the container is a
questippBar ANGIRIDIS Gohittgliestd gRennoptai®encar bakubaldieate o stdtpld.pafests.

Once translated into the finished SSA (200), the container will appear in two locations. If
the container is a question, answering the question once means that value is stored. The
next time the question is displayed, regardiess 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 designer tree,
questions and other container levels can be recontextualized (806, 906) so the container

can add its information to multiple parent containers without prejudice. Recontextualization
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next tinme the question is displayed, regardl ess of whether the SSAZ\ fjﬂmﬂf
now accessing the original |ocation where they answered the questsoft,

in a new | ocation where the question appears, the value of the answer is
retrieved fromthe database and the answer as originally provided will be
di spl ayed. Therefore answering a question in one instance results in that
answer being carried forward into all instances. O course, the answer can
be changed fromw thin any instance and the new answer w || appear
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to as recontextualization (806, 906). Via the dialog designer tree,

ques thenstugaldhougbt prOSassEH et thecxdest eathehusinassiresesadl tgé@'@@@é?“%@ o)
the container can add its information to nultiple parent containers

wi t hout piFeir utitarce Respedaxangldrmabgempadidolagist hay @DBHer 80ehildxeje thacedy
adds a nmulti-dinensional quality to the dialog that nore closely reflects

the Qékﬂrréé td BRYHYr rEaRcets e SMilld BEa BKIES pelfs. t HowRVE! pesrSapiabgesttrolisé he
organfi zation. For instance, a speech and | anguage pat hol ogi st may consi der

a ChiH.ln% %%ﬁgarﬁﬁ%ffu?ﬂ ﬁnle cohie tlﬁf%%FFééleLE{‘eugglghgg%%{/é’tﬁciélcﬁiﬂlgﬁoﬁ%‘Hith?pnﬂrhg

chil wever poor ftacia e neani ng

context of overal] use of. |language in social sjtuatjons. W r erall

coc vertl saisadils 3k e s e Seit i Benikhveieh §08ALHHE D Bignalte o

| anguage was perforned at an appropriate level. In the dialog d(ﬁfsi%\er

t r ee WasrReriied ahanRPREYRT B leyel sk the dialogigsignegdsey thaguasiipn W& 6f e

appear in two contexts; 1) the first context is in a topic on facial

gest of sRiy) is kadialbgeArind enaaeiheraforap@sar in dwo leentesxds,dl)ithe dicgtiontgd inmh a

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

I n apgbibein REAMBESIuriRgSIMRE R) aldsédtauagfetas ted ogesll swelal ee ah famguage,
part of which is determined by the skills of facial gesturing.

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 peripherai
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 problem
across the functional areas. From there, the supervisor can decide whether they want to
explore the detail that has led to the particular severity ratings for each functional area. In

real-time, the supervisor has the information he needs to make decisions. And

recontextualization (806, 906) has allowed the business process to be mirrored. As the
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guestions on each of the six functional areas of the assessnent (eZ@JAN2m4
oral peripheral nechanisns, hearing, phonol ogy, voice, fluency, and

| anguage) culmnating in an overall severity of problemanswer for each
of those areas. An admi nistrator may want to begin a review of the client
anal ysis 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 t t hey under one ,topic.allow.ng the supervisor,..to see at a
gl an@é?g%%%ag%\‘ﬁ é{KFBtI‘”?%EO%@EPF% %gAt"Hﬁq"&%%B@rLﬂg £7'gas" @H‘ésf unct i onal
areas. Fromthere, the supervisor can decide whether they want to explore
t he treatextunhzations(808d 906) beeorpas g rawelfuldediatinis disapsalgs for each
functional area. In real-tine, the supervisor has the information he
needs to imdktanded conintersAad be exinstaexed 807,807 us(r@Dhe GQtbillties chthewed

t he business process to be mrrored. As the 39 2 7 JAN 2004 expert builds
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reconte Izati o becones a powerful tool at his disposal.

I nstanced cont ai I nst - ugj - il Lid-es
Y R e o Gl AT M i
recontextualized (806, 906) . question can instead,k he converted i .];o a

uni qREOES%HERhEP go'fl?t'%%y.therﬁépsﬂi gIvES B NEVEPMPPBLR DI ?“ﬂefﬁw
initiation by the expert, gives the new container a unique identifying
nunbaumbertiméhe three dinlap sgnteonerdichiss indbe designet pecjedslaiastrupiuse 6830)dat a
structure (130). The process updates the container hierarchy table with

t he mew procese updetesithgicogtaingrteerarcioy ttle svith the cemdunique hiderddymg mumber,
contai ner property table for the new container, and copies the values for

al | theatbt ahethi®m Pk ddMemehicintihet Pipenyasbledot fieedw icbhrihdre analcapiesof
the new container. Al |inkages that exiSted due to instancing are

ther ’ﬁpé'vglru%%r erﬂﬂwecﬁfbrb%lhies 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 8, 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 governéd 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 about
an end-product container and populate the display that is the end-product designer (112).
The set of end-product containers is the structured content that comprises the raw material

of the end-product (240) for an SSA (200). A container can be added (203), moved (903),
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be recovered and the recontextualization (806, 906) factor is no | ondérJAN 2004
being utilized. Fundanmentally, the end-product designer (112) shares nmany
functional features, represented by figure 9, with the dial og designer
(111). There is an end-product designer tree that displays the hierarchy

of relationships between containers. The rel ationships between the
containers are governed by rules (603) that exist in the hierarchy rules
table in the designer definition data structure (120). Each contai ner

Ve bt IS4 95 S o PLORR LeBareeth Rlle SRR Pomibarehangedtanle t he

expePt AFR ree end- product tables in the designer

project data structure (130) that .hqld all th : mati on about an
end- MQ@HOQQEF@HE&‘”%%WOEQB%? Qf'énsﬁﬂac%lPLmea%dt%&?F'i s the end-product

desi gner (1112). The set of end-product cont ai ners.is the S rtl%tuur ed
content t e ewdrprocies debignenll TRthewayer, isSeRd0 €88!95 3 §0RR b% V' for an
SSA (20D). A container can be added (903), noved (905), 40 2 7 JAN 2004 or

dupl ig%re%qe(a?p@ad.gfbdm (240} fporacuitttin BneBSAapead request fam@n BPA Uske Via
hi erarchy rules table. Duplication of a container produces an instance of

the Bﬁg%ﬁggﬁé\ﬁd\.]gﬂ%ﬁ R gd)idn SRsbERRIct 6333 is lewkyned thasaals e the padsign a

scri an end-product (240) fromw thin an SSA upon

request, froman SSA user . -0roduct designer (112), an
end-g‘reof@heweg e ?%d?a'reqﬂughgdt@)%tn%g%tmg{as the path to be followed
during end-product (240) generatjon. Scr i ' ] i of
nodel ~docuhsatpicisfsit Eal %Feﬂ%‘{'j@f ”ngefg??%%‘sgﬁpéﬁ#eioﬁ ﬁg)tﬂb m@ﬁéét;\%zrt
conceptual ly creates. The nodel docunent is used to bui ltd' theCI tﬁremmgrﬂqguct
hi er aseshynods thet tHecexprrttoneantaalinerestas: cHe T odebdgryRER! BHSE A Ra
conposite parts, i.e. into phrases and snippets that need to be broug.q\t
t 0getdiy-pidiiucOhBrarchyniitiecthe mbselmdrtative senternas arapupkem imgo tilr composite
end- product designer (112).

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
shippet (803). There is also one special container referred to as an action confainer (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 are being generated) carried by the containers that are subordinate to it.

The snippet level is the "written word", that is the actual text or display element
which is passed into the script durihg end-product generation. There are two types of
snippets: 1) snippets that are literal text to be used in sentence assembly; 2) snippets

whose text is dependent on the answers to questions the SSA user has provided.
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As such, the script is a hierarchical path that, in its visual displa?]#@NZWA
simlar to the hierarchy of the dial og designer tree. However, the

end- product designer tree is conprised of |evels such as end-product,
section, subsection, paragraph, sentence, phrase, and snippet (903).

There is al so one special container referred to as an action contai ner

(903). Al but the snippet |evels are grouping and categorizing |levels

that structure the end- product (240) and assenble or gather the words (or

ot her di spl el emepts i harts and raph ' ed
by ‘Che' cott Miners® Phipeis aoaihoermare SR r%'f#ﬁg?{%ﬂ&g%ﬁ’gf@iﬁfg? ke
"witten word", that is the actual text or disp I nﬁ{@r 3
passéidsa,then ﬁmﬁat@@ﬁhﬁitis nseney 'émhﬁr%@'to%‘@hﬁr%t '%ﬁyt‘i’ %dé{?ﬁt 'f‘% & pes
of snippets: 1) snippets that are literal text to be used in sentence
asseti yho2dn answpet mistedthdee seswer seeqlirgeraitransiation fndo dns text §724) thakwtli ons
the SSA user has provided. 41 2 7 JAN 2004 In the case of type 2 above,

SOMe Hugsdd Pnpeldldp@duehe choice list for their answers. [f so, then the
text that Is |nserted into the end-product is not likely to be a direct

insert of rd ggio?agfs%ﬁﬁﬁ\@%f(pér@ﬂgﬁg% a}tﬁ%{sﬂ% trfélqﬂh'erc%%l(% figtams| ation

into the tex be use product To acconplish
this, ert creates a . translati n | i st

L andrARRI RS f SoResBPRABRGRIPRG! S J‘é%'aS%&FBx{] B JsiobbTor eden
translations, for each answer_in the original choice |ist. ascf ?n t he
answaNSWer N Hireetigingl choies ligh Rasashon e asevelcioa JUasiYE 16 Based 8MING he
appropriate text replacenent is passed to the end-product generation

pr oc estectdthichoicediss itatr, tie bpstopciatemtsxt replatemant ismassed de e ead-Progid

repl acenents. The insertion text can be as sophisticated as necessary to

ac corgE s forhp fEREAC tThedrhslation igciapabiity s mg resticert silple sapsacaments.
| ist can ther ef ore be quite |long and sophisticated
The insertion text can be as sophisticated as necessary to accommodate a syntactically
correct resulting sentence. A translation list can therefore be quite long and sophisticated
itself. In many cases, a choice list has only one translation list. However, there can be
multiple transiation 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
assembly of the sentence.
Phrases are intermediary steps within sentences that assemble and/or format the
shippets that are subordinate to them. Phrases can also be subordinate to other phrases.
Sentences assemble and format the phrases and snippets that are subordinate to them

then combine to produce paragraphs. Similarly, paragraphs are the main components of

sections and/or subsections.
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itself. In many cases, a choice list has only one translation |ist.

However, there can be nmnultiple translation lists for any one given choice
list. Each translation list is identified by a nanme. Wen the end-product
(240) is generated, the named translation list for the choice Ilist is
identified as part of the script, the appropriate replacenent is accessed,
and the designated text insertion is retrieved. That retrieved text is
the snippet that is used in the assenbly of the sentence. Phrases are
intermedi gry steps w thin. sentences that as I : r o
sni ppet s ﬁ-rrl?&tacé'loé' QNP8 ﬁa?'?eof@r‘tlﬂ@%evlgm‘éagzﬂ%%cngon&g s?g)ratgéeﬂsu o?%lleﬁ%?'gcto
ot her phrases. Sentences assenble and format the phrases ancg. sni ppets

t hat seberdinater ddaignecardaingesntan AeMSed s haatent ip sRHIQNS, SHRRFAINAS
Simlarly, paragraphs are the main conponents of sections and/or

subs gatagraphs 48 senfeddds 2004 fFleeefant achild tmeadeedue containg@nBeEiRNS: evel
that has no direct parent and no specific subordinate- Action containers

can RehUsQhRS aAdRAEGaphS. Sefd LABGUNE §EaIRY of Hisactigracargamensesults in the
sentences and is therefore a child to end-product containers, sections,

> oou fitigkiRe of B BRLAHARASI0IIF e ROt URad Esarthe 96 b EoMaRels!

€ groupli ng capa of the container that
is its parent. So action cgontainers .are a free-far |her
gr ouFT ECTERFRIM Sopteiia’ USRS 1o SEP YR PERIRNS. § aé%rjwﬁﬂgn@%@%%@ﬁ%ﬁg%ﬁg%@s
assunme that a group of four topics, and thejr sul%)sec]ue t answgr sS are. o
scri pted thorpagance assumathai@ graepwl fawiepigseand ¢ t&?ﬁ(“'@ﬂ BUSWEIS.
scripted fromeach topic). These twelve sentences, regardl ess of how many
of t herpaittoyrotmas el ptaef twelve dentgnoehdtruseseptenche agSACTipleddram egeh
grouped together to forma single paragraph. The efficient route for
genenghicNIThBES twalvageatdhdes, feyaudies of hewtrwahy ef tremh ene eBimately dJenerated
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 paragraph then, the hierarchy
would indicate four action containers. Within each of the four action containers would be
three sentences (making the total of twelve sentences). Each action container corresponds
to a topic. Eash santence is based on the answers to specific questions within the topic.
Ueing this methodology, the hierarshy gains an impornant layer pf flexibility that simplifies,
and makes more efficient, the end-product script.
The key to processing through the hierarchy is the presence, at every level except

for the snippet, a condition property (720) that is used to indicate the circumstance under

which that level and its subordinates should be processed. The circumstance, or condition,
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groups of three, reflective of the fact that the paragraph is conprised of

the four topics, each topic |leads to the scripting of three sentences.
The grouping of the sentences into threes is acconplished via the action
container, which acts as a grouping internediary between the paragraph
and these sentences. Under the one paragraph then, the hierarchy would
indicate four action containers. Wthin each of the four action containers
woul d be three sentences (making the total of twelve sentences). Each

action contai ner correspopds, t tol ?in_ Each sentence is_b S, ON e
Anowis Ked Bagklx e erepestnanbe s S Aiser AeSpapridec” Bt e anaritbistl sy
the hierarchy 08lr an inportant |ayer of flexibility that sinpl iFi es, and
ek e bertmsedadri wbiethver, art tresveerdiasy berm chedados tryaor pdipthey thedeber [N
through the hierarchy is the presence, at every |evel except for the

sni pRRilog doARIMEthaybeswpegded &9 2Qk. thiete that thisekietarchical setpgingtpgocess
ci rcunstance under which that |level and its subordi nates should be

pr OC?é?eesdextEHﬁggiard% he QBIIGPEAhALIRY within the’ SEANIZAREUSSed predidiabk to

t he answers t the SSA user has provided- For instance, a condition may
be b on et her an an [ - - - ; h

rol | O et drey Fod O Rinetha. Bt RR SR S pdE P8 ARt PR 2
hi erarchi cal scripting process, takes extensive advantage .of the I
CapaBnPIGeyish Diath e 2ok e, Sy LSSt HPEss b arnecked fTRE shifled oty
hi nge on whether a particular choice is nmade in a question that u';%i‘ a
choi walus isticabagean answer hasbeerx pravided, YumaricEHSWRE ML Por

the presence of any value indicating an answer has been provided. Nuneric

answWees iNAYparedikm alae thetechrosidedi Tre @ad-praducadesighae( ) hasenfacility
provi ded. The end-product designer (112) has a facility that allows these

and ?ﬁﬁ\%llo%@ﬁ%g@{ag‘&ﬁé}ﬁbl? iﬁ%@ljof%ﬁeiﬂ@nhpcl’é&k@ublbte tslulit Gllckyeamel withboaut

requiring a nee erstand programnm ng | anguages. Wen the SSA user

' eq“erééﬁiri%*g‘%t 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.

Every level has further properties that can be used to format (722), or prepare the
text that it assembles, 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 it. Sentences therefore, have properties that include ending
punctuation, capitalization of the initial letter in the sentence, and the number of spaces it
should have in front of it. Paragraphs are identified by the double spacing that precedes it
or the indenting in front of it. Sections and subsections usually begin with headings. These
display features of each container level have been converted into properties that are

controlled by the expert.

44



an end-product (240) be generated, then the conditions refer to t%ngNZMﬂ
answers held in the SSA interaction data structure (220) to process
through the conditions in the hierarchical script Every |evel has further
properties that can be used to format (722), or prepare the text that it
assenbl es, for display in the end-product (240). For instance, a sentence
I's 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 it. Sentences

t herefore, have properties that include ending. punctuation
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spaces it should have in front of it. Paragraphs are identified by the
doubldesigree i h12) haeniercscaralysis faciitytthat ¢aneausag to genew@ie althe possiBigt | ons
and subsections usually begin with headings. These display features of

each pepilgEtioes dfeeatertreat Reyreimeerdpeesanieo byrfigoues ti e adhateramutation can
controlled by the expert. 44 2 7 JAN 7004 For purposes of quality control,

the E‘r‘i@r%ﬁgtbei Nl T8y |o|@tfdfl‘t‘éﬁa syhtaciibsr &rsdhaduat 0ggleshanentdnkbanalgsis

sent ence anal ysis faci at “can be used to generate all the possible

per myt ati ons of  sentences at desi | 1, res | 11 h
Per miadiiydh Tudieneausas o, e ERe b es 1% oL GRS e nerfilifics of e
correctness (1109). The sentence analysis, facility. is |launched when the
ox peREniansEddibd) 1 hae dealty deadihe gy ynby SBRIA Al sl EngE Hiehce
(1101). The facility begins the analysis by finding all the dial og

cont areessd fhatonditiensiwabinftoe sestefias anbitssuberdinaies sed@dibe degit s
subordinates and all the dialog containers that contribute to snippets

Wi t hicantdieesaRbEBEEribhENR)snifhets eathin tHeuséntgnce & 1), dowt eintebsting @iatdgen
di spl ayed to the expert in a list (1105) wherein the container nane is

![ ihzt gﬁg%ﬁ&%?nrgggéﬂ%iﬁﬂﬂéﬂ ethelokPRMEAG Bt $ B LI ehPh bt ii@ingr Mahieast or
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 contribute to the
sentence. The expert manipulates the question list indicating which values should be
permuted and those values that should be kept constant (1106). In the next step, the
indicated answer values are permuted with each permutation applied against the
hierarchical script, producing the potential sentence permutations (1107). All generated
permutations of sentences are then shown to the expert (1108). Should any generated
sentence not be logically or syntactically correct (1108), then the script can be adjusted to
account for that sentence and its associated permutation of answers (1110).

At any point during SSA development, the expert can call upon the SSA formulator
(140) 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 resuliting data passed along or used {o build
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i ndi cated. The expert then | ooks to generate the pernutations of sentences
based on the pernutations of possible answers or values to the questions
that contribute to the sentence. The expert nanipul ates the question |i st
i ndi cating which val ues should be pernuted and those val ues that shoul d
be kept constant (1106). In the next step, the indicated answer val ues
are pernmuted with each pernutation applied against the hierarchical
script, producing the potential sentence permnutations (1107). All

dnouk ey BeHeY bl esrRATERnRD dia FBYFIAr 15 Orong e A TRRr e aalet

(1109), then the script can be adjusted to account for that sentence and
its atuctirat(@a0peinranrae icaae%fthal&,%f@rr(uiatpoﬂ40&tpa§ﬁ§es gt direelh igmasa

devel opnent, the expert can call upon the SSA fornulator (140) to prepare
t he dapigieegrdieat dgtaasicictured-(080licthec®BA elefinfion datestotatre ¢p1@)s Ewe &3kns
(200), represented by figure 12. Preparation of the content requires

Pr ocegghingd &nBuild §RQPRblLIY HkeQlvoS@am FRIRIAEEORsisYbE thelfBfolRgldventy dat a
passed ‘along or used to build 45 2 7 JAN 2004 data structures within the

structufe (eopyee Reosi® i Odgs eddBramts MTEEEH 1180 a o

directly fromthe designer project data structure (130) to the SSA
definiti oﬁod‘éi‘téz't%?ﬂﬁﬁg%(]?)zm). The actions required to build and
popul ate these two data structures consist of the follow ng events: The
expert »nditenB84 fehinalatai (AK6Ybeaind prodeswmingltrrosghvthe disdogiEeid4( 1@aBihendhe
constitute an SSA (200). The SSA formul ator (140) begi ns processing
through t fE?m\?\E@Jd@@t (1%4) by Rzt defeeminiRg wtd con@igs hal@dha, thby detivet

determ ni ng ich containers have had their active property nmaintained as

true (130153402 mailfdes SOHLBI(TSHS WMdDd). GHRSERAtdiRe8uill continue to be
processed for inclusion in the SSA (200).

» The hierarchy of the dialog content (1302), from SSA container down to topic, as
stored in the designer project data structure (130) is converted into a single data
source that will be used to populate the SSA dialog tree (table of contents). This
data source contains the names of the sections, subsections, topic groups, and
topics as well as their respective relationships. The data source is stored in a table
in the SSA definition data structure (210).

« The display properties of each question of the dialog, necessary for the presentation
of the questions when a topic is selected in the SSA (200), 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
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processed for inclusion in the SSA (200). The hierarchy of the dialog

content (1302), from SSA container down to topic, as stored in the

desi gner project data structure (130) is converted into a single data
source that will be used to populate the SSA dialog tree (table of
contents). This data source contains the nanes of the sections,
subsections, topic groups, and topics as well as their respective

rel ati onshi ps. The data source is stored in a table in the SSA definition

data structure (210 The roperties of e t on of th

i ol og, | nOCURTHRS Traein b eSBREtpRist ot ShutE ity e P TR €
selected in the SSA (200), are determ ned (1303). For instance, the

hei ght andumher sHRiemERieTEh basiadreredi valuepoeaassaANngr d1e dsslay ofdbat i on
on the screen are mathematically cal cul ated for each topic that contains
quest i ons québtdopthatamgstofed imethgudesigren dedintt@ketath sooctune (t2(it i Gre
property, and if no caption was provided, fromthe nanme property. Qher

di spl ay el-griéte Hidf aadof E9PR BLEMR 1056 PSRN ItBe\S SA B0 )ESd
enabl ed properties. Tﬁg?e A?mi JAN 2804 propertl es reside in th 2 A

desi gner Wange%edeﬁltt@tI% N fﬁut(cﬁrﬁg%ta s-mﬁ?l?rep(bqefrnttb ?%oﬁﬁ%eflwlomgﬁ

suppl enent ed asi c prop er necessar t'he

t hat t he d f t t t 1 0)
The: conpiTdR rasiries Uapa LS BRe e gl 'Qibvin\e% Do baianl @) o

the SSA (200) is transferred into the SSA def| ni tion data structure (210)
into a fom@sitelitable isthe 8SA definitipn gatpeirutase (B84 in the dial og are
collated (1304) by the SSA formulator (140) into a single table in the
SSA defd niMheopSAabanslaterqti d0pcd@&0) 1305 he SHAicearstahdtteimns(:tib)tabegifesn

(1305) the choice list and translation tables from
the designer project data structure (130) into the SSA definition data structure (210).

* Any other properties that are generated through the use of the dialog designer (111},
including external database links (400) and references to executable programs
(300), are passed (13086) 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 default value property is added (1307) indicating an
initialization value for each container that appears in the SSA (200).

s 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 (112), are passed

directly (1403) from the designer project data structure (130) to a table within the

SSA definition data structure (210) by the SSA formulator (140).
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the designer project data structure (130) into the SSA definition data

structure (210). Any ot her properties that are generated through the use
of the dialog designer (111), including external database |inks (400) and
references to executable prograns (300), are passed (1306) to the SSA
definition data structure (210) for use wthin the SSA (200). This

I ncludes the rollup flags and the fast key topic properties. For al

di al og containers, a default value property is added (1307) indicating an

initialization, value for each contajnet t i

The | st~ GPEniRedTacres ot STUPBIE ind 5, AR E B b 2% SRty 1
the SSA definition data structure (210). mes of the end-pr s.(240)

are dRERMPIANJIRTAHE OF IRRINGAIOERTS @rhlés%@?-ﬁﬁ duthe gaseap! adbgﬁ% (%gﬁih‘(%iﬂsghest
| evel of container) in the end- product scripts. The end-product scripts,
as creangclbgsedmtemallpoogublicldesi gner (112), are passed directly (1403)

fromthe designer project data structure (130) to a table within the SSA

defini ti onvHaharsSSACRO0EIs(IdlAghdy ( 150d ) SEprdsented bY digulel48) on 4 pe2sanal AN
2004 Once these processes are conpleted, the SSA (200) is ready to be

revi ?gg,gp%gr ghs é%ié’?% 6%%“%%&%&%% acA ﬁértni Ao AGRIHOA oSRL tﬁéwlémd in

t he n . eing released internally or publicly.
per e Weg Ttk SAbpe b RE {neloty oines R SEFRAm b L8 acherP3dys,
network or over the World Wde Wb, the SSA securit r c onent of
the dnvekadst FRe SoeUnity iR reayites ajvalid usgHg @pd Pﬁ?éwé’é%&mqf%egggéﬁﬁf Fes
a valid userid and password (1502) if the SSA user is to access (1508)

t he $SAactesd)150the 9GA (20D, MNatarthahthe speuritysayersis alsredsedlaigeierming
which topics in the hierarchy the SSA user has the right to access. An SSA administrator
manages this security layer. They have access to an administrative facility wherein they
can establish valid userids, set access rights and privileges to specific assessments, and
set access control for users to the topics within the SSA dialog. All these administrative
settings are stored in the SSA definition data structure (210).

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 (referred to as the
subject of the assessment). Identity is usually determined by a name, a descriptor, a
geographic location, or a unigue identifying number (e.g., a social security number, a
contract number, an identification number, etc.). Regardless, there is a unique way to

identify the subject (1610) of the assessment. The second element is a date or date/time

combination for the asaessmeant (16713). which allows the subject 1o be assessed multiple
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which topics in the hierarchy the SSA user has the right to access.zkHA§£E4
adm ni strator nmanages this security layer. They have access to an

adm nistrative facility wherein they can establish valid userids, set
access rights and privileges to specific assessnents, and set access
control for users to the topics within the SSA dialog. Al these
admnistrative settings are stored in the SSA definition data structure
(210). Once the SSA user has gained access to the SSA (200), he is asked

to sel ect 1503 n essie rk with. This pro s is h

e Gats ptsinacr B SSR Delins suhiets eadFsarsTut e Ui ardeaiey i them
represented by figure 16. The assessnent sel ection conponent assunes

t her é1&1t 164d)key el enents that nake each assessment uni que. The first
elenment is the identity of the thing being assessed (referred to as the

subj ect ofif theeS 843888 abiuseditie prodyct ipsevisusily | hedeisessmpeeatisdgctomane, a
descriptor, a geographic location, or a unique identifying nunber (e.g.,

a SO%bﬁEoﬁ%ﬁ%b@éxﬂHEﬁWf’rorﬁ a N Pk Seahseradtion (8 tstlliciaé (2P0 HMBEted
etc egardl ess, there Is a unique way to identify the subj ect (1610)

?2?5‘% ﬁ%i%%@%ﬁﬂ%%’i%ﬁ‘é%&#@% %ﬁ?@‘*‘?&ﬁ@@?ﬂaméi'%ﬁ pEQZREET 2

[ ti 8 2 7 JAN 2004 t t t he SSA b d
et s uieran UpRe e hspab Baiceb bl dhp rEeeitHssEagent) ”ﬁe f LRSS

used the ﬁroduct DFEVIOUS|¥ t he assessnent sel ectjon nponent  has

ext r aseeahoosss i@ caminge working with a piesiensl @mdysies %%Smémﬂné(‘(@%) theguser

limted |ist of the assessnments he has recently conducted (1603, 1604).

Thi s sklezts ap gesessmeat(16d4)t fbe 3B88ecaswent seleelar semphnenidbbes dx syvider in

a recent assessment interface. If the SSA user chooses to continue

wor Kigpgl ddseBsmePt ENNG Lpldys O fHlif e thers g SEpdihterd 60 he coiectssbiect and
assessment (1615). The content interaction component of the dialog manager (231),
represented by figure 17, is invoked {1504) and the 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 agssessment 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, 1.e., all the

data from the previous evaiuation is used as a template for the re-evaluation. For the S5A

user, re-evaluation only requires him to answer questions that are different from the prior
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sel ects an assessnent (1614). The assessnent sel ection conponent taﬁSJATNhB[]l,
subject and assessnent U Ns and sets themin nenory as pointers to the
correct subject and assessnent (1615). The content interaction conmponent
of the dialog nmanager (231), represented by figure 17, is invoked (1504)
and the 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 selects a previously conducted assessnent (1612) and then
indicates a re-gevaluyation is being conducted. In this se, . the assessment
el edepERTEDimSbAiC cesseRum e oieryearsunetubM it BBt er -1
mem):cé& but then it creates a new assessnent (1613) in the SSA

i nt edatetige apd iNvpdisatingawrgie aswesssenti he new assessnent id as the
pointer in menory. In nost cases, a re-evaluation is done to determne if
any di f f enethesSSAxIsEr Wisltes 0 wprkewitlvas esvstingassensmeat that isonot ihitbeiprecad s,
t he assessnent sel ection conponent uses the data fromthe previous

assegsNBit exastsviiehiR Ase STreirtidiaetid® Hatdari@uey @204t thep procedd, toddr exibing dat a
fromthe previous evaluation is used as a tenplate for the re-eval uation.

For Sneptiifrfade it ' N BWsQha R s LRSS RBR
t hat tagrgg I ?Pgﬁg%{{alfereo%m?Egggbggrsg%%é@qy%@& assessnent S Sti %éf , the
re-asses t. s new assessnent, Wt h different, dat I [t and
u N T Erine SArnat B S Ao fhiE wissRlgBs ety pd MiBhE i e
exi sting assessnent that is naot in their recent |ist but g)){(ﬁi sts within
the SSIEN niled 5&H BReIRRIECS @ StiFtaandhg)asseraeptoei e o) thal subier are
assessnent interface. The existing assessnent interface allows the SSA
user displawst.chhe (S8A iudenthienysalects ehassessoent and sassabpes caareither conbRYe t he
subjects in identifying information
working with that assessment (1604) or re-evaluate (1603). 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 subject 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 now determines the first topic in the tree
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order. The SSA user selects a subject and the assessments conduct ed7 fIaN 2004
that subject are displayed. The SSA user then selects an assessnent and,
as above, can either continue working with that assessnent (1604) or
re-evaluate (1603). The assessnent sel ection conmponent conducts the
appropriate processes and sets in nenory the UNs for the subject and
assessnent. Finally, the SSA user can be conducting an assessnent on a
subject for the first tinme (1602). If that is the case, then the SSA user

procea‘?ﬂ?bé@n& e § iz?'iniiﬁ%lﬁ;é{é’é%%%%’lﬁe% gﬁst‘@{c?;@%hrg}%s%ﬂ%@lta??%F‘e‘l’f{a_ KPS SSA

user answers quest'li ons uniquely i subj ec 10) ter
providing the information, the assessnen el ecti gn conponen r eat es
161 19padoiRfie SefiEncs BPus T ARG Bor 00 hahe Lisdan ERperies kv Bhem t n t he
SSA interaction data structure (220), and retains those U Ns as pointers
i n maestginem et spmpsisedbs fissttopiadrase die fatendefiniden tatie inessS frslgfinition

sel ection conponent is closed (1616) and the content interaction

conpaixtatstratiurb¢? thal ldgvingnegiened A3$)informpties eheelialby rhagager (237) renders
i nvoked (1504). Upon invocation the content interaction conponent

ret Ir tRY Qﬁulegﬁ&ﬁ% H%ﬁjéﬁ{% 183(d ekl ?l%)f?ﬁﬂbﬁt %&Hi%ﬁlév,%sﬁrg%lg)d,ynbhﬁc fi@fdrimt

wi Il populate the dialog tree { . Havi ng access the dial og tree,

L1 e (9808 TTHREAEHE M Bl MBI (BB o= el e R O rorhf

(1703),. represented by figure 18. The  tqpi¢ initiation sequence, begins by
xt 1 BTG BBESaT R caraidy eiapeing e el refty CoblhRrRE AL Prc BORr o
the first topic fromthe formdefinition table_in the SSA definition data
st r udb@varipps guesieng.nds the guestians aiesendemd@t’Odn, thefialag A papindd by
(231) renders the questions inside the topic area, preparing it for
di spluses theidefadt dylnanropétptapdmulate the answer (1804) to the question. 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 (18086}, 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 tree. 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 manager (231) populates the

tip box with a corresponding question tip. The SSA user can otherwise answer any of the

questions (1704) that appear in the topic area. Once they have completed answering any
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(1802). This dynamic formis a tenplate fromwhich all topics that @arfeJAN 2004
defined in the form definition table can be created by instancing the
third party controls that are used to render the various questions. As

the questions are rendered (1704), the dial og manager (231) uses the
default value property to popul ate the answer (1804) to the question. The
content interaction conponent then uses the UNTto retrieve, fromthe SSA
interaction data structure (220), any previously provided answers (1805)

for the questions being rendered. |f any data .need to be retriev from
oo o0 ediettanac e Base e srrs vsenoaihie G508 EE bty o EabFohp Ty TherE
the content interaction conponent retrieves fromthe tip table (1808) in
t he agSowWerays o vavigetedhettepiesure (210) the tip for the topic to be

di splayed in the tip box |ocated below the dialog tree. Upon display to
t he SSA usigr, tihe dinkgttress aser Wheretyoa topie itsdmlected alrgctip frolmathedraed t h
val ues, the topic tip is populated, and the dialog tree is opened to the

fi rsh-}twi_c (1809). This conpletes the topic initiation sequence. The SSA
user can now interact with the SSA (200). If he so chooses, the SSA user

can request th he: tip 4ot 0 I j b
questions. I f ?gja\}'é]ge“h%de@f%ﬂjs ?%eéﬁogg%ﬁﬁp ?ﬁ%ﬁgﬂg&%tﬂﬁ%???%gﬁ%gﬁo#g
di al og, manager .(23 pul ates the tip box with a correspondi ng question
tip. OTHPIGS tﬁé'é?e a;rp%gt herw se answer any of the questions (1704) that

appear in the topic area. Once they have conpl eted answering any 61 2 7
JAN 2004 & thé? Eu@éaqﬂamaﬂdle g arch {¢{OBISA anseqUeIRNA BYi KO ¢ hei r
way to a new topic. There are four ways to navigate the topics. 1) The
di al #ghém edopis arspestiberisyura, thepfacilitg wilbjuetp the S8AasEr yo thetapicthe 707 e
(1706). 2) Navigation buttons are provided that can be used to nove one
topic or @)oup 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 design 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 that
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 wants to jump. When the fast key up or down
button is selected, the fast key system looks at the fast key topic table, determines which
topic is the next stop point in the selected direction, and jumps to that topic. The fast key

system offers the option of guiding the direction of the assessment on behalf of the SSA

user.
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of topics at a tinme (1705). 3) Afind facility can be used to searct?%‘%”mt'

topi cs and questions by keyword. When a topic or question is found, the
facility will junmp 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 require their attention. The fast
key systemis a set of pre-set topic "stop points” in the dialog tree.
The expert sets these stop point topics during the design phase of SSA
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fast key top| cs property that indicates the topics that shoul d be set as
f ast lORIE\C@SHeSRASEDRR poRMERISAEOBHoEME, Grestarted by fignssdPed hesasivests he
SSA, when that question is answered, the fast key system sets those

desi gnatest theptwwremly atiop tppiicrtbs:lo%hbuhbbrhdtecétasttefk@/the;tspier'minietimss ed for
navi gation, Access to the fast key systemof topics in the SSA (200) is
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direction on the tree that t e SSA user wants to junp. Wien the fast
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sel ected rectl on s to that The y ffers
Uhe opti ol 6 SSRATM ST wé*@o Ssitigh Bihe Eféﬁias%@gea%ﬁ@déﬁ ASETEGE TPie. Ssa
user. 52 27 JAN 1004 As soon as a nethod of navigation is used to select a
new tNopidefaitigaswes §1994d0 anyof thesiuesiorssiy H‘%@%&e‘#ﬁ% causey dr olivpfagiity
.occur, represented by figure 19. These events process the currently
act i te seepf thetmrehbsentaineo uf tratdjueston shetldrhe sétdottng or falsiet (1&80bpnSo any
sequence (1703) of the newly selected topic. The first significant closure
eventguestisAhah = 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).

The final process launched is related to the Fast Key system that has been
described in detail above. When the answers are being saved, the Fast Key system
determines if any of the questions (1910) are associated with fast key topic stop points

(1911). if they are, then the identified fast key topic is saved as a record (1912) in a fast

key stop table in the SSA interaction data structure (220).
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the answers to questions (1902) back to the SSA interaction data stﬂﬂﬁnﬂ&yzm4
(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 contai ner of that
qguestion 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 corfPBFRdresinrep Piegasses Havalcospleted, theecyarehintegpticl MANEIEH t he
questions of this topic, or any of this parent containers siblings are

t r ue, campletdsthepstepaneotsidrg tpalozetthe il todid e Conguidiar ehtheaopicanitietiom s set
to true and so on up through the hierarchy (1908). This process is one of

| nvergueneBq 908 P Hhe NaliieseletiditBSichiigsiays hat tdhe. rol lup val ue for each
container is saved in the SSA interaction data structure (220). The final
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topic is saved as a record (1912) in a fast Kkey stop table in the SSA
i nt erthedizagdaanager(@ésur bIOEE'LBZ@)S. awgsgeq by sRledion fae she mewistaitbe notes
processes have conpleted, the content interaction manager conpletes the

st epdcorec éparselectiar], andntemacel appieaps that Gfferd at icppodiinihh® gemerate eitheérat i on
sequence (1903) for the newy selected topic displays that topic. Wile

wor Kigihlichdt@ethet &l e otd fhat 85A beSieni\p aRFERSWith Gcdeds REtHaP EMRMAIrStopic,

facility that can associate a note to any topic. This facility is handled

by thg BlESeGHRWIN iPbnly 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 selection by choosing only certain sections (2005) of a report to generate.
After selection, the end-product manager (232) invokes the end-product generation
component (2006) to generate the end-product (240), represented by figure 21. The end-
product manager (232) passes to the end-product generation component each section as a
target container. The end-product generation component begins at the target container
(2101) and works down 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
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t he di al og manager (233). Notes are accessed by selection fromthe nenus

or the notes icon. Upon selection, an interface appears that offerk’adAN 2004
opportunity to generate either a public note, that is a note that can be
seen by anyone with access to that client and topic, or a private note
which is only for the eyes of the witer. 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,

repr esent by figure 20. Upon. jpnvocation, the |jst of end- products is
[ orr R hsotntafics s anavais (2l Fh ohS e ogelobu: sracps1afbsorlEnSsa
user selects fromthe list (2003) the end-product (240) they wish to
geneparagraphe, Ssnenees, angrphrepehareanalyzetia theanscpioghchgereigdsinng onl y
certain sections (2005) of a report to generate. After selection, the

end- goattientantoee (rddeys icachke shd beipeet- Bniphets pgeier theitext thadbispuassed
(2006) to generate the end-product (240), represented by figure 21. The

end- ypredHE B ePh i3 2)anBsiisets %éré}ﬁeﬁﬁﬂf pagliclp geseitahtod senrpaest
each section as a target container. The end-product generation conmponent

begi | r r h

part %i%%%?&g@ﬁ. 8%%?%%%%‘?{”&ngrégegfrh%ﬁatdﬂglﬁ%%gﬂgﬁggée Srgg I eg's' g?\ t he SSA
user's an rs t uestions to analyze the conditipns (2103) ,and

ot ePRPRBLA Aah YR b\ BB LR B T aliiof et BFen GRAbZE BNl tex

end- product (240). Each tine a condition is found to be true, any initial
f or miteMsavesbeen Papsrd back tixif, thanRdhe lrve! ismlormatted 12 108). JdtuPwsers thirebye
contai ner is analyzed (2106). Via this nethodol ogy, sections, subsections,
par agraakdits veandewo és theasdippat asdback eutittathezarigivally tatgetet goptainrid2 109).
generation conponent until the process reaches the snippet. Snippets
provi de t hmhid exfiptt rocBsPasaRds alHunifert dfaadvanasrs. foPhn B8 (200 @1l ppet s

t oget her are passed up to sentences. Sentences
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. they are separate activities.
Most report writing software applications generate their narrative text as questions
are answered. This means that answering questions is directly linked to generating
narrative. This requirement forces the user to answer a series of questions in the
same order as the writing needs to occur — a requirement that imposes an artificial
structure upon the evaluative process. The present invention, having unlinked the
two processes, 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 multipte end-products to be easily and effectively produced

from one set of answers,

55



are assenbl ed i nto paragraphs, and paragraphs into subsections and 27 JAN 2004
sections. As assenbly at each level is conpleted, i.e., all its children
have been anal yzed and all text itenms have been passed back to it, then
the level is formatted (2108). The process thereby works its way down to

t he sni ppet and back out to the originally targeted container (2109). This
scripting process confers a nunber of advantages for an SSA (200) and
correspondi ng end- product generation (240): 1) Separation of information

gt et | 0 AP SANEERUKELS IS AP S ORNEILcRl gehRPate AAHetivk S

unl i nke romthe anSwering process, | are sSepardate activities.

Most report writi sof tware | i Lons nerate . their narrative text as
quest ] ons thals it fedeRy. SrieReRbien JNith PSR e NeHat yn sEopids 1he PSRt y

i nked to generating narrative. This requirenment forces the user to
answer a $eeprotanbesmadmeo be sensitive intheonerd fogdransBioRri R8s A€eds to
occur - a requirenent that inposes an artificial structure upon the

eval uat i veopiuratieas (Jibeh ps Gstndrmione emoreover hiverefgre) rds wede cete.héhat i
processes, allows the evaluative dinmension to occur without restrictions

as to Or dehtH e ARG iRPrbS tHe R a4B /Aty of HaBeNieRt OTBE power ofHis i pl e
end- product generation. Having unlinked the ‘end-product generation from

the data_S8HIBID fe el QUi doh Bl ing s BEARNELS 1l 1D8 e93Ri ety writien,

ef fectivel’y produced one Set of "answers. Better
that 1o SEBt POCQURBRyOr BB iG PRI TR PGB BT s 2] e & RKE g
the present invention can be nade to be sensitive to the need for

transi ti ofepdingsydhe inagrative @ppeat mosa duidsand nai!rdlur t her nore, nor eover,
therefore, as well, etc.) that link

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 they are not, a unique branch in the
scripting process can be created to specifically account for such problems. There is
therefore an opportunity to eliminate awkward or stiff syntactical structure from the
end-product (240). This leads to high quality in the writing.

5) Random selection between altematives. The facility incorporates a random
selection function that can be applied to paragraphs, sentences, phrases, and
snippets insuring that two reports 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 100 static and contains some variability.

B) Speed of narrative generation. End-product (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 children is tested and
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sentences. These links inprove the readability of a document. The poRer JAN 7004
this capability lies in ability to determ ne the sentences that have been
previously witten. By accounting for previous witing, appropriate
transitions can be set up to nmake the reading of the narrative appear

nore fluid and natural. 4) Syntactically accurate witing. The sentence

anal ysis capability that is available in the end-product designer (112)
allows the expert to check that all pernutations of sentences generated

are syntacticall [rec [ f the e ot .. a uni qu anch inp the

seri ot 1 ng Goroined B3 A compbiRl HehBRiatedh BratE lobig pals et lead to
problens. There is therefore an opportunity to elimnate awkward or stiff
synt act i caeniencgcgenaration andrberedsyepy bilgavasted gpmprting gf@ads to high
quality in the witing. 5 Random sel ecti on between alternatives. The
facility iAtdbepodatfdbe genaratmm preetss tthe nesuiting eod-prodiictda40bis sapplli(200T)o
par agraphs, sentences, phrases, and snippets insuring that two reports

geneligiefle bham alisiabiRaedriv thansopdredi2008) Rid 8akosl priccassikylor dfiert he
sanme. This random zation capability, when inplenented, Insures Vlai the

_ ! | TP el Ve e
text aﬁp%ﬁnd”{@soﬁ%‘? | gﬁﬁ%?%@%?%uﬁ%? e%@%?rhg@ﬁgggir‘(@lﬁésﬂﬂ! ity. 6) Spee

of narrative genera ion1s a rapid and
efficient rocess. This js because a bra of t.he hierarchy is only..
ot ocessed AER 1a1E oncBradTBRIARLE Sodhati (EaX BUREPBIRD BRE Aoyt hideiity
subsequent children is tested and 56 2 7 JAN 2004 confirned as true. All
conpl®f eYaBIsTURY apddraskincethestaiysaf the premssieanssits rRROMNSHE t assessAtetice
generation and there is very little wasted conputing effort. At the end of
t he gemplatedor Mtccsydetethepwtodt dvajabledemepddcvajlaiie) etes). s@tatas ( 2007)
inafile on an available hard drive then opened (2008) into a
wor d-definitess igxgstavithat trer SSA definition data structure (210) and status for a given

assessment is kept with the assessment data in the SSA interaction data structure (220).

The Acappella SSA Interface (230), by nature of the way the components function
and are written, can be displayed and accessed through different media. Those media
include personal computers as a software application, via the World Wide Web as a web

page, or on a personal digital assistant. Future iterations wili be tailored to any medium as

necessary.

EXAMPLE
A representative example of how a SSA is built and used follows. The tables
represent various states, 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 include a diagnosed hearing problem, any rehabilitative technology
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appropriate software so the SSA user may edit or manipul ate the resul? 7 JAN 2004
final note on the adm nistrative manager (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 conpleted, report not
avai l abl e or report available, etc.). Status definitions exist within the
SSA definition data structure (210) and status for a given assessnent is
kept with the assessnent data in the SSA interaction data structure (220).

Func (VO AGsLPEI g b Arto oidhe asenREI N shep bl AR e GRERTGT BDA. cn

medi a. Those nedi a, i nclude personal_conputers as a software application,
vi a reeditaef afuliatiglepical examinatioga for rowpesesoljbissoramplg gn osl nesiphetaint .
Future iterations will be tailored to any nedium as necessary. EXAMPLE A
r epr exent atrefaresktnipl tbedafialbgwub n8Saxpandad. | t and used fol l ows. The tabl es
represent various states, or nonents in the devel opnent or use of an SSA.

Thi s exampigo UpBE créftetitis aliorad pbAgIng erdl-pRRIGENs @ 1 2BYLBGR RRELES NBits
and nore specifically the evaluation of a child' s hearing and a

i ol G5 PRSI S0PT BSIRT sioa) BREDF Hearfl FRsltnt PO BARRIES IR ERAARISY °

di agnosed .hear | r em, any . .rehabjlitative technology 57 7 7 JAN 2004
(hoatfe SCaamBgidly Feloll iRty 33l oiEhadt PEERAEES  ecult < of
hearing screening, and results ?f g full auo\i ol ogi.cal,  exam nation. For
pur poses JVNEIS 2PRICRABIS: thig exgmple pErse REF dpbleg herein il sefer tatha Heph t he

di al og but not expanded. Also to be created is a correspondi ng end- pr oduct
scri pakarnoindbearsetdfdhe suernt wiventipn es detailed in figures 4 through 20. Steps are

numbered such that the digits that prefix the last two digits represent the figure while the
last two digits represent the step within the figure. Step numbers are in bold.
Table 1A below is a dialog that the expert has outlined and must input into the
current invention.
Table 1A — 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
1.221.1. Style of System Question (Not Applicable; Behind-the-
Ear (BTE),; Personal, Educational; Sound Field)
1.2.2.1.2 Is an FM System Used in the Classroom Question

(Yes/No)
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. . . . 27 J{lN 2004
considered by a professional during a hearing assessnent. For purposes 0

this exanple, the script conpletely follows through on only one nodel
sentence. \Were appropriate, this exanple of use and tables herein wll
refer to the steps taken in the use of the current invention as detailed
in figures 4 through 20- Steps are nunbered such that the digits that
prefix the last two digits represent the figure while the last tw digits
represent the step within the figure. Step nunbers are in bold. Table 1A

belowis a dialog th t expert tllneda nt
current invention. ﬁaélz P%A q@ﬁ@fe’ﬁsséﬁ ‘Ei”gl(éﬁesr} @}p?éé@ and
Language Assessnent 1. 1. Oral Peripheral Exam Section 2. Hearin
Section 1. 2. 1 . Diag@eobdd Hé&ﬁﬂr@ﬁlﬁ}@bﬂ?@rﬁ’WCTheﬁf@szQuﬁﬁbﬂq fg@) ve
Technol ogy Topic 1.2-2.1. FM Wrel ess Listening Devices Question Goup 1.

2. 2. 1. 1 Style of Sy8rehbQuedsiaan-NNstepdlsexbinl FheraBeliuedtioh¢Ye&@o)( B
TE),' Personal; Educational; Sound Field) 1.2.2.1.2. Is an FM System Used

in the C assroom Quespizong (Yayhh é&::%%n&e?«%amwoﬁh&véuéeaode%rfan (¥Y¥6/No)
System Used at Honme Question (Yes/No) .2.2.1.4. Is an FM System Used in

Theatres Questi ( an FM System Used in Therapy
Quest i on (Yos/ @?3 YG{ MO bt Hhafing Lbs8: Top7°’c

1.2.4. Hearing Screening Topic

1.2.5. Audiological Exam Resulls Topic

To begin, the expert needs to launch the current invention, create a project to hold
this SSA, and design an SSA; 401 - 404, 1001, 1002, 1010, 1011, 1021 - 1024, 1007,
1008, 405, 501.
Table 1B indicates the steps necessary to create the containers of the hierarchy
according to Table 1A.
Table 1B — Steps Required to Produce the Speech and Language Dialog
1. Speech and Language Assessment, 501, 502, 5603, 601 - 611, 701, 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
1.2.1. Diagnosed Hearing Froblem Topic; 802, 803, 601 - 611, 701, 702, 703,

710, 730, 703, 701, 802
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1.2.2.1.6. Is an Environnmental M crophone Used Question (Yes/No) 1. 3.73“,,AN 2004
Hi story of Hearing Loss Topic 1.2.4. Hearing Screening Topic 1.2.5.

Audi ol ogi cal Exam Results Topic To begin, the expert needs to |aunch the
current invention, create a project to hold this SSA and design an SSA,
401 - 404, 1001, 1002, 1010, 1011, 1021 - 1024, 1007, 1008, 405, 501.

Table | B indicates the steps necessary to create the containers of the

hi erarchy according to Table 1A Table 1B - Steps Required to Produce the

Speech and Lan i al o . ch, and- Lan g S t, ,
503, 601 - 611%2’%;!%@%’9{‘?&? %%6‘?’0% ,op%%,iﬁ?ggf@tgﬁ: BE b 7or el
Peri pheral Exam Section; 801, 802, 803, 601 - 611, 701, 702, 703, 710,
730, 703, 701, 802 77, 730arP3x7&b&02n: 802, 803, 601 - 611, 701, 702,
703, 710, 730, 703, 701, 802 1,2.1. Diagnosed Hearing Problem Topic; 802,
803, 601 - 611, 701.2702,FM08jrele3sl steéBbg DO3ces Questir2 BOuR 8IRH\8030601 -
1.2.2. Rehabilitative Technol ogy Topic: 802, 803, 601 - 611, 701, 702,

703, 710, 730, 703, 701,004, 202 103 FMMoN730! @63 Li stening 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.  Isan 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 af 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 (Yes/No),
802, 803, 601 - 611, 701, 702, 703, 710, 730, 703, 701,
802
1.2.2.1.6. is an Environmental Microphone Used Question

(Yes/No); 802, 803, 801 - 611, 701, 702, 703, 710, 730,

703, 701, 802
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: : _ 27 JAN 2004
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 C assroom 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,

, A 730, 7 2 2 1
System Used i n et 3514 eﬁ%@ﬁm@%&éﬁ%n 8030801 5571:781, 702,383 70,
703, 710, 730, 703, 701, 802 1. 6. |Is an Environnent al Mcrophone
Used Question (Yes/ 7389703 86%1 ffét?l - 611, 701, 702, 703, 710, 730,
703, 701, 802 60 2 7 JAN 2004 1.2.3. History of Hearing Loss Topic; 802,
803, 601 - 611,7.204, H&ang 3omenind 0opit3802,78X8, 60041 6 BNF01, 202, 70&&1‘10;9
Screening Topic; 802, 803, 601 - 611, 701, 702, 703, 710, 730, 703, 701,
802 730, 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 develop a model end-product. At the
highest level of organization that mode!, 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
2.2.1. Diagnosed Hearing Problem Paragraph
2.2.2. Rehabilitative Technology Paragraph
2221 Uses FM Wireless Hearing Devices Sentence
2.2.2.2. Uses Hardwire Hearing Devices Sentence
2.2.3. History of Hearing Loss Paragraph
2.2.4. Hearing Screening Paragraph

2.2.5. Audiological Exam Results Paragraph
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_ _ _ 27 JAN 2004
1.2.5. Audiological Exam Results Topic; 802, 803, 601 - 611, 701, 702

703, 710, 730, 703, 701, 802 Wth a dialog in place, the expert begi ns to
devel op a nodel end-product. At the highest |evel of organization that
nodel, following fromthe structure of the dialog, could take the

(i ncompl ete) shape of Table 2A below. Table 2A - Hi gh Level Mdel of a
Speech and Language End-Product 2. Speech and Language Report 2.1. Oral
Peri pheral Exam Narrative 2.2. Hearing Narrative 2.2.1. D agnosed Hearing

Pr obl em P h 2.2 2 Rehabilit Techpol P h 2,2
(cos FM w T OPEal sesia gnete pRaust heweriaonons e elfed Tndrble 76 ear i ng

Devi ces Sentence 2.2.3. History of Hearing Loss Paragraph 2.2.4. Hearing
Scr edtiPAYCPEAR captrinen nshe,bmfaml‘o'gﬂeialle@(a'ﬁamgs’m t Sh@seqyengshpieis 2p7 JAN
2004 To begin scripting an end-product, the expert follows the steps in

Tabl ewviz&et Tablpri@letteofEach container in the hierarchy detailed in Table 2A
The sequence picks up where Table 1 B left off. Table 2B - Steps Required

e Lo ML g R rsag e SRR SoRgtt o RGeS
End-Product
2. Speech and Language Report, 802, 901, 511, 512, 513, 601 - 611, 701, 702,
703, 721,730, 703, 701, 514, 901
2.1.  Oral Peripheral Exam Narrative; 901, 902, 903, 601 - 611, 701, 702, 703,
721,730, 703, 720, 730, 703, 701, 722, 730, 703, 701, 902
2.2.  Hearing Narrative; 802, 903, 601 - 611, 701, 702, 703, 721, 730, 703, 720,
730, 703, 701, 722, 730, 703, 701, 902
2.2.1. Diagnosed Hearing Problem Paragraph; 902, 903, 601 - 611, 701, 702,
703, 721,730,703, 720, 730, 703, 701, 722, 730, 703, 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
2.2.2.1. Uses FM Wireless Hearing Devices Senterice; 802, 903, 601 -
611,701, 702, 703, 721, 730, 703, 720, 730, 703, 701, 722,
730, 703, 701, 902
2.2.2.2. Uses Hardwire 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
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7 7 JAN 2004
703, 721, 730, 703, 701, 514, 901 2.1. Oral Peripheral Exam Narrative;
901, 902, 903, 601 - 611, 701, 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, 701, 722, 730, 703, 701, 902
2.2.1. D agnosed Hearing Probl em Paragraph; 902, 903, 601 - 611, 701, 702,
703, 721, 730,.703, 720, 730, 703, 701, 722, 730, 703, 701, 902 2.2.2.
Rehabilitative Technol ogy Paragraph; 902, 903, 601 - 611, 701, 702, 703,

721, 730, 703, 720, 730 703, 701, 722, 73 7 , 2 . Uses
FM W r el ess Hea%*% g 1SS/ E ISR Oﬂﬂﬁq"%goég}Gfiq ;6§ ?UI%EB:SYOS
721, 730, 703, 720 730 703, 701, 722 730, 703, 701, 902 2 2.2.2 Uses
Har dwi re Hearing DeviZded38ef03nt20, 7862 7080801,5122, 7381103, 7h 90202, 703,
721, 730, 703, 720, 730, 703, 701, 722, 730, 703, 701, 902 2.2.3. History
of Heari ng Los<x. P& a@cﬁo’ogicﬁa@ExaBﬂBesﬁtﬁPer@t&ph;m, 9%2601 7631, 71, 70230,
703, 720, 730, 703, 701, 722, 730, 703, 701, 902 62 2 7 JAN 2004 2.2.4.

Hearing Screening Pan 7Q9h73@0?03 999, 7801703,6704, 7§Ql7360m3 703, 90221,
730, 703, 720, 730, 703, 701 722, 73b. 703, '701. 902 2.72.5. Audlologlcal

Exam Resul ts Par agr aph; 902 903, 601 - 611, 701, 702, 703, 721, 730,
703, 720, 730, 703, 701, 722, 730, 703, 701 902 The disclosure of the

steps 10 Tabl §8Bsld ofrthte()stgpssltnepable%’B MR 4 8 Step %ﬂl(‘?ﬂlﬁ;[léf?ls a conditional

statement (an optional step for a container). The conditions in Table 2B use the rollup
value carried by the corresponding section, topic, or question group container that will
result during the use of the SSA. This factor will be revisited in detail below when
discussion turns to the use of the SSA and generation of the end-product.

With a model infrastructure in place, the expert develops model sentences that must
now be input. Based on the questions thi;lt comprise the FM Wireless Listening Devices
Question Group in Table 1A, the expert perhaps decides upon a model narrative sentence
for the Uses FM Wireless Devices Sentence in Table 2A as follows:

{first name) uses {a/n) {behind the ear (BTE), educational, sound field,

personal} FM system {with an environmental microphone}{{at home}, {in

the classroom), {in theatres}).

The model narrative indicates the partions of text that need to be brought together 1o
form a sentence. This mogel sentence is broken inte its composite parts, i.e. into phrases
and snippets, and input into the 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
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statement (an optional step for a container). The conditions in Ta0l SN0
use the rollup value carried by the correspondi ng section, topic, or
guestion group container that will result during the use of the SSA. This
factor will be revisited in detail bel ow when discussion turns to the use
of the SSA and generation of the end-product. Wth a nodel infrastructure
in place, the expert devel ops nodel sentences that must now be input.
Based on the questions that conprise the FM Wrel ess Listening Devices
Question Goup in Table 1A, the expert perhaps_deci des uypon a

_npdel
narrative sént eWdRPEt splriene angdacinge tés Qﬁﬁtwgﬁt‘@%@@”gm 'el'abl e 2A

as follows: (first nane) uses (a/n) (behind the ear (BTE), educational,
sound fieldy. perippetlinc/eie tydt'esag'with an environnental m crophone) ((at
hone), (in the classroon), (in theatres)). The nodel narrative indicates

the porti @8 ofPhexsk: tbrmiret thetdye tHut dolibws tergarekenciisionfadiam 'a” seridehce.
This nodel sentence is br(ken into its conposite parts, L. into phrases

and sni ppet sg and SR LRt 1@6@5?&@%?%:7@9%&Bﬁgwéﬂ%?athéﬁtr%nsmd% pt. A
rocess s s I [

description of the scripted own in Table 3A as foll ows.
Tabl e 3A - Anal ysi,s ﬂf@é}g% FM Wrel ess Devices Sentence 3. Sentence:
Determne if FM V\ﬂpé”é L7 eni ng Devices Question Goup is true 63 2 7

il d) 32 Sl Anel: SRR BERIte Stk O DI ETmIEe! QBDB I TIP ARG
text that follows requires inclusion of an "a" or "an" 3.3. 1. Phrase:
retrieve (Style oﬁ.asgsh. ém drahswerihBeamsnie-Ear 6t Hor thatarciugle "bREHIG-bgDb| e
then: ear (BTE)"
3.3.1.1.2 if answer is Personal, then include "personal”
3.3.1.1.3.  if answer is Educational, then inciude "educational”
3.3.1.1.4, if answer is Sound Field, then include "sound field”
3.3.2. Snippet: include text "FM system”
3.4. Phrase: is {Is an Environmental Microphone Used} true
3.4.1. Snippet. include "with an environmental microphone”
3.5. Phrase: defermine if one or two items follows; if two, include between the
items text "and”
3.5.1. Phrase: is {Is an FM System Used at Home} true
3.5.1.1.  Snippet include "at home”
3.5.2. Phrase: is {Is an FM Sysiem Used in the Classroom) true
3.5.2.1. Phrase: Randomly select one of the following
35211  Snippet include "in class”

3.521.2 Snippet: include "in the classroom”

3.5.3. Phrase. is {Is an FM System Used in Theatres} true
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3.3.1.1. Snippet: Translate Style of System answer to one of the 27 JAN 2004
followng: 3.3.1.1.1. if answer is Behind-the-Ear (BTE), then include
"behi nd-the- ear (BTE)" 3.3.1.1.2. if answer is Personal, then include
"personal™ 3.3.1.1.3. if answer is Educational, then include

"educational” 3.3.1.1.4. if answer is Sound Field, then include "sound
field" 3.3.2. Snippet: include text "FM system' 3.4. Phrase: is fls an

Envi ronnental M crophone Used} true 3.4. 1. Snippet: include "with an

environmental nj ¢rpphone” 3.5. Phrase; determne if one or two itens

follows; if t\/\g},'giigl u%&’WV\@@E’JFh@ Hietazfﬁé text "and" 3.5.1. Phrase: is
fls an FM System Used at Hone) true 3.5.1.7. Snippet: include "at hone"
3.5.2. Phrase: is (Is an FM System Used in the C assroom) true 3.5.2.1.

Phrase: Randomly select one of the following 3.5.2.1.9. Snippet: include
"in cl ass'"TaBscripk.the 2enfemceat presaniedda Table BAethd steps adaditated.ib . TabicPBE ase.
Is (Is an FM System Used in Theatres) true 64 2 7 JAN 2004 3.5.3. 1.

Sni ppegairédicl ude "in theatres"™ To script the sentence as presented in
Table 3A, the steps indicated in Table 3B are required-. Table 3B - Steps

Required @6 HE! sksS RYuWdd o 8EriPE UseEFMWHENES Devices Sentence
3. Sentence: Determine 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 2.2.2.1)
3.1.  Snippet: retrieve and include {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 requires 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. 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
3.3.1.1. Snippet: Transiate Style of System (1.2.2.1.1) answer; 902, 903,
601 -611, 701, 702, 703, 721, 730, 703, 724, 730, 703, 725,
730, 703, 701, 902 (Note: 725 indicates a transiation table for

the choice list that incorporates 3.3.1.1.1-3.3.1.1.4)
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3. Sentence.- Determne if FM Wrel ess Listening Devices Question &J&Hﬁ‘@g
true,- 901, 902, 903, 601 - 611, 701, 702, 703, 721, 730, 703, 720, 730,
703, 701, 722, 730, 703, 701, 902 (as noted in 2.2.2. 1) 3.1. Snippet-
retrieve and include fWhat is the First Nanme 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: deternine if the text that follows requires inclusion of an "a" or

795,730, 703, HOE. %@peharfcé%aaz%a?%%ge%i]ﬂ%%@aeﬁﬁi Fderod e

precedes the text that it receives with "a" 'an') 3.3. 1. Phrase. -
retrieve (Style of &tLddP, 4R, 791t answer i s ot her t han Not
Applicabl e; 902, 903, 601 - 611, 701, 702, 703, 721, 730, 703, 720,

730, 703, 701, 80R 3F’£rraSe: 14 {Is Smi Epdronﬂemsmmpﬁmyé ¢/setl} Byet 802,(903,503~ 1 -
1) answer; 902, 903, 601 - 611, 701, 702, 703, 721, 730, 703, 724, 730,

703, 725, 730, 7634, 704, 760Z068N\e2 ¢, 730,703, vcioca.?.@a@s t7pansbat i on table
for the choice list that incorporates 3.3.1. 3.3.1.1.4) 66 27 JAN

280¢ 33 ious b g et Bl ap TP
M crophone Used) trtgeis 4 788%708 %23, 7301703 %01, B 703 721 730 703,
3.5. Phrase: determine if one or two items follows; if two, include between the
items text “and"; 902, 803, 601 - 611, 701, 702, 703, 721, 730, 703, 720,
730,703,722, 730, 703, 701, 902 (Note: 722 refers to a property 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, 903,
601 - 611, 701, 702, 703, 721, 730, 703, 720, 730, 703, 701, 802
3.5.2.1. Phrase: Randomly select one of the folfowing; 902, 903, 601 -
611, 701, 702, 703, 720, 730, 703, 722, 730, 703, 701, 902
(Note: 722 refers to a property 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).
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3.4.1. Snippet: include "with an environnmental nicrophone ; 902, 9@3 JAbN0
- 611,701, 702, 703, 723, 730, 703, 701,902 3.5. Phrase: determne if one or

two itens follows; if two, include between the itens text "and" 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 takes lists of itens and
wraps themin selected conjunctions such as and" [i.e., it determ nes,
based on the nunber of itens in the list, the conbination of "comras"”

andl or when to use "apd']) 3.5.1. Phrase: s (I|S,. mlJsed. at
Hore) true; 902, 9033,-gg70]i-7= 61%?’999@@7‘#@2,’”?2?39,9 '%M?%?’b%o?%vg@%,
703, 701, 902 3.5.1.1. Snippet: include "at hone"- 902, 903, 601 - 611,
701, 702, 703, 723, 730, 703,7083723p@303703,701pRP4se: is fis an FM System
Used in the O assroon) true; 902, 903, 601 - 611, 701, 702, 703, 721,

730, 703, 720, 730, J3783.1.7201, SippeBirkiiZde In thhclaserodRah @02 §03,dkkct 60he
of the follow ng; 902, 903, 601 611, 701, 702, 703, 720, 730, 703, 722,

730, 703, 701, 902 (Note: 72Zgefrenrs7be, r2Rrraerydy, vhetoor || randomy
sel ect between the use of 3.5.2/1.1'and 3.5.2.1.2 each tinme an

R e e
3.5.2.1.2. Snippet. dnchydessh g0 355" 96517207 %20, 983; 760902 611

3.5.3.1. Snippet: include "in theatres”; 902, 903, 601 - 611, 701, 702,

703, 723, 730, 703, 701, 902

Based on the possible combinations of answers to the questions, this sentence
script can generate 159 different sentences. For quality control, the expert would invoke
the end-product analysis component (see Figure 11) of the end-product designer (112).
Stepwise, the expert would move through 902, 908, 1101, 1102, 1103, 1104, 1105. At this
point, a list of dialog containers that contribute to the sentence are displayed. The fist
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
answers to each container; therefore the true/false questions display a trueffalse choice,
while guestions that use choice lists display a drop-down list with the choice list in it, etc.

Note that in this example, there are five possible answers to the choice list question
and two possible answers to each of the five true/false questions. This creates 5 x 2 x 2 x
2 x 2 x 2 = 160 possible answer combinations. Since a not applicable and all false
combination would result in no sentence being written, there are 160 - 1 = 159 permutations

of sentences as referred to at the beginning of the prior paragraph. Include the random
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701, 702, 703, 723) 730, 7037701; 902 3.5.3. Phrase: is {1s an FM Syst e Usdfi00¢
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, 701, 702, 703, 723, 730, 703, 701, 902 Based on the possible

conmbi nations of answers to the questions, this sentence script can
generate 159 different sentences. For quality control, the expert would

i nvoke the end-product analysis conponent (see Figure 11) of the

03, ek beu6en UG demeiin2 H3TBAR ook B EBE 1Y P aZ 8o N g S

containers that contribute to the sentence are displayed. The list would
i ncl I8 persitisispntesiceseebigabignthg Devi ces Question Group cont ai ner
(1.2.2.1) as well as all its child question containers (1.2.2.1.1 -

1. 2. 2. 1. 6)indrd6j tiéi exters caheegrassthbl reimbersoigpes mutatesshbyclookingnemn answer
therefore the true/false questions display a true/false choice, while

quesiyh @Ry driRé coRirdri(ffhddns kEledlisPtabing s RzkEOW. | SS1f thé BRsivbetethel ce
list 1tnit, etc. Note that in this exanple, there are five possible

£ he MEhBidesh AReSBN RElokked dBURHES Aburield'PRASHER] Sreddiiy a5 §300 2%

the five tru uesti ons. IS creates’

il nbi ' s |.i I d,all fal
Do eP e SPEbeh P SRl S e Ebldlifigpee , -
159 pernutations_ of sentences as referred to at the begi nni ng of the

pri othisengPiitn. Stars 1HY and 1188 @secempieted pliwimier JP8de asstineld t wo
items (3.5.2.1 selecting between 3.5.2.1.1 and 3.5.2.1.2) and there are
318 pestintecdeEmnetreadoveihithaekperd cahmetl10 6 ndelydhe end-pradueteenmtentysng
nunber of pernutations by |ocking in an answer
a combination of the following steps, eventually leaving the end-product analysis
component when he is satisfied with the script; 1110, 901, 902, 904/905/806/907, 701, 702,
703, 720/72217231724/725, 730, 703, 701, 802, 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, 1615, 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 in bold and
underlined):

Table 1C — An SSA Users Answers to the Speech and Language Dialog

1. Speech and | anguage Assessment
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to any of the containers (random sel ection cannot be | ocked in). S@%JAMZNy
answer to the choice list question is |ocked down as "Sound Field", then
there are only 1 x 2 x 2 x 2 x 2 x 2 = 32 possible answer permnutations
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- product content using a conbination of the foll ow ng steps,
eventual ly | eaving t end- product_anal ysis conponent when he is
satisfied V\A?H-thg)rgtfrg?’fﬂ?’? %ﬁ%ﬁ?mg%ﬂ_f{ffogoz, 904190519061907, 701, 702,

703, 720/722172317241725, 730, 703, 701, 902, 1109, 1111. At the expert's
di scretion, Re.| atiealieg JaadioBSA fornul at or (407, 1201, 1202), indicates

t he di al ogs and end-products to appear in the SSA (1203), and prepares the
SSA for use (1204, DBghosedBaringFroblebdUbpic 1403, 1206). Fol | ow ng
preparation, the SSA user (a speech pathol ogist) opens the SSA (1501,

1502, 1503) in pQQ_ergéﬁamﬁ@,@tugqeahf,g@gptmgﬁé er having assessed a client
(1601, 1602, 1610, 1611, 1613, 1615, "1616, 1504, 1701, 1703). The SSA

moves 1o the Rehali7 Prat iVl iERss HgS A RN P TR RG AR 1 ° " 1010,
SSA user i ght pr ovi B8 4 b1 ol Tk PooERER et AN AnalcBhe, HER MRl fe-' "

underlined): Table 1C -- An SSA Users Answers to the Speech Ed nguage
Dialog 1. Speech and LanguageEdsdEnERrswrlEqucatong M Fieidh|

Peri pheral Exam Section 1.2. Hearing Section _
1.2.2.1.2.  Is an FM System Used in the Classroom Question

(Yes/No)
1.2.2.1.3. Is an FM System Used at Home Question (Yes/No)
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 Environmental Microphone Used Question
(Yes/No)
1.2.3. History of Hearing Loss 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 stores)
the rollup values for the non-snippet level containers in the topic hierarchy. Table ID

indicates the containers whose roliup values are true (in bold and underlined):
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1.2.1. Di agnosed Hearing Problem Topic 1.2.2. Rehabilitative Tech%o?I JOA&,ZU[M

Topic 1.2.2.1. FM Wreless Listening Devices Question Goup 1.2.2.1.1.
Style of System Question (Not Applicable; Behind-the- Ear (BTE); Personal;
Educational; Sound Fieid) 1.2.2.1.2. Is an FM System Used in the

Cl assroom Question (Yes/No) 1.2.2.1.3. Is an FM System Used at Hone
Question (Yes/No) 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 ()Ls/No)

1.2.2.1.6._1s Epviro ntal M crophone e estion (\Yes/ 1.2. 3.
i story oiTakle hgRous Hepuls BAsHiin tha SSi USEre dasiera g e SheasH and
Audi ol ogi cal Exam Results Topi c Having noved to the next topic (1705,

1708, 190l1angnesge Dislog, 1703, 1801 - 1809), the SSA user has | aunched
the rollup event (1903 - 1908), which generates (and stores) the rallup

val ues for1.t ispeeoh-asmi priuagevedsesonicat (iBiue)i n the topic hierarchy. Table
ID indicates the containers whose rollup values are true (in bold and

Users Ansver & to CRE o La R e e D 1 Speech and Language
: ge
Assessment ( -Jl-.réfe Hearing Section (True)
1.2.1. Diagnosed Hearing Problem Topic (False)
1.2.2. Rehabilitative Technology Topic (True)
1.2.2.1. FM Wireless Listening Devices Question Group (True)
1.2.2.1.1. Style of System Question (Not Applicable; Behind-the-
Ear (BTE); Personal;, Educational; Sound Field)
1.2.2.1.2. Is an FM System Used in the Classroom Question
(Yes/No)
1.2.21.3 Is an FM System Used at Home Question (Yes/No)
1.2.2.1.4. s an FM System Used in Theatres Question (Yes/No)
1.22.1.5 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 Tepic (False)
1.2.4, Hearing Sereening Tople (Fafse)

1.2.5 Audioclogical Exam Results Topie (False)

As indicated in Table 1D, a non-default answer (default being Not Applicable for the

choice list question and False for the trueffalse questions) te any questienin 1.2.2.1.1 -

0



1. 1. Oral Peripheral Exam Section (False) 1.2. Hearing Section (Z7uéN 2004
1.2.1. Diagnosed Hearing Problem Topic (False) 1.2.2. Rehabilitative
Technol ogy Topic (True 1.2.2.1. FM Wrel ess Listening Devices Question
Goup (True 1.2.2.1.1. Style of System Question (Not Applicable;

Behi nd-the- Ear (BTE); Personal; Educational; Sound Field) 1.2.2.1.2. Is
an FM System Used in the C assroom Question (Yes/No) 1.2.2.1.3. is an FM
System Used at Honme Question (Yes/ No) 1.2.2.1.4. Is an FM System Used in
Theat r§§ Qéest i on (Yes/ N? s an_FM System Used in Therapy
Quest] SEtng) a ghan fventsugh%rﬁbm@m drimerls ol isrtbprerentie &l tegiest i on
(Yes/ No) 1 2.3 H| story of Hearing Loss Topic (F6116) 7. W 4, Hearing

i Vr QQuiestjon® phde( fansidiration, 5 seAtltrokeoditenl itsSpanenResy |1t 2 2To@, anfFalase all As
indicated in Table 1 D, a non-default answer (default being Not Applicable

for tseeto bhel Motbitedt thees ciredmanthdes!Beuh® all thesklilehd RS ﬁwéwﬁ%pwéberﬁp
any question in 1.2.2.1.1 70 2 7 JAN 2004 1.2.2.1.6 sets off a chain of

evenisgt WRLERYhdWiER ghezro:ﬁuf.) seW@ubF\E'e %&%ﬁaf’?g% Oit%é ltEH?\ﬁwhg:W}%sZ&nz d

under consideration, 1s se true
1, ar @d sef t r Not e that t hese circunstances assune all these
|tem>[8|Il1 ID'EOrP&Wy Sreglt U%S%roperty

Upon request, the SSA user generates an end-product (1505, 2000 - 2008). 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 results of conditional processing at the levels of the hierarchy based on
the answers to questions and rollup values shown in Table 1D. Conditions that would pass
are in bold and underlined. The corresponding rollup item from Table 1D contributing to the
condition is in the parentheses.

Table 2C - Conditions That Pass in the High Level Model Due to the Rollup

Capability

2. Speech and Language Report (passed, 1)

2.1.  Oral Peripheral Exam Narrative (did not pass, 1.1)
2.2.  Heanng Narrative (passed 1.2)
2.2.1. Diagnosed Hearing Problem Faragraph (did not pass, 1.2.1)
2.2.2. Rehabilitative Technology Paragraph (passed, 1.2.2)
2.2.2.1. Uses FM Wireless Hearing Devices Sentence (passed, 1.2.2.1)
2.2.2.2. Uses Hardwire Hearing Devices Sentence (did not pass,

1.2.2.2)
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set to true otherwi se the rollup sequence woul d have stopped at the 7 §ammy
which has its rollup property 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 exanple is highly dependent on the results

of rollup activity with a tight relationship naintained between the

di al og and end- product hierarchy. TabIe ZC beIOM/indicates the results of

ggg?\%ﬁisotngl qgtrag ?Z%%;%é@lyrol I%i;::oé:r g ? ﬁd@gfgfésggﬁfgérd, E |hgns ]Ehat
wou pass areyin L 198 CZ‘Q 55’5? f-lB dfaoﬁaﬁrrﬁaosn ing, rollup itemfrom
{19 Farhd

Table 1 D contri bu i'ng arent eses. Table 2C -

?”%Lte'eﬁﬂsalﬂaiaﬁgﬁifak%’%@ ?%ﬂ'ff*%&”%%@@ﬁ%&% MG Bom

Narrative (did not pass, 2.2. Hearing Narrative (passed. 1.2) 2.2.1.
D agnosed Hear| ng Probl em Paragraph (did not pass, 1.2.1) 2.2. 2.

Rehabi lit Wi p d L&ﬁg

Wrel ess [ n'g \r)lfgcngg ' bﬁgg p“a%gééi@ aq&?@%@a %p%ﬁ %V % tEand

Har dVHsr@Qr"c'ﬁﬁcFr‘I 'W |PﬁYé | ngdsﬁ% vgafﬂeda ?;(?Q 8§ with lf'erﬁ12:n2|)ab7%1g)7to]§‘5552004

2.2.3. Hstory o aragr ap not pass
Hear 'Wc§%@@é§.”@hgﬁéwhﬁm&ew HeRP iRARD:.1 th Palfle 2C, is then considered. Its

condition is dependent upon item 1.1 in Table 1D. 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 true. Given the condition is true, end-
product generation moves on to the subordinates below 2.2.

The first subordinate level container is 2.2.1 whose condition relies on 1.2.1. In this
case, the rollup value is false. The sentences that would be subordinate to this paragraph
would therefore be bypassed. Instead, the process moves 1o the next subordinate of 2.2,
which is 2.2.2. Once again, a roliup is referred to in this condition and it corresponds to
1.2.2. This time, the value that is returned produces a true condition. The subordinates
that comprise 2.2.2 are then analyzed.

The subordinates to 2.2.2 are sentences, the first of which is the Uses FM Wireless
Devices Sentence (2.2.2.1). This sentence generates narrative on the use of wireless
devices when item 1.2.2.1 (FM Wireless Listening Devices 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 1C. Affected containers are underlined.
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_ _ _ 27 JAN 2004
2.2.5. A udiological Exam Results Paragraph (did not pass, 1.2.5)
Beginning at item2 in Table 2C, the speech and | anguage report was
selected and its condition, which required the rollup value associ at ed
with iteml1l in Table 1 D, to pass, which it does. The first child bel ow
item2, item2.1 in Table 2C, is then considered. Its condition is
dependent upon item 1.1 in Table 1 D. Since the rollup value in 1.1 is
false, the condition for 2.1 does not pass. Upon reaching item 2.2, the
correspondi condition check indicates item 1. has a rollup val ue t hat
s truo.Aakln e Restik of BRaaIng Gencinans gh sline: F Bk HoMARss on 1o
t he subordinates below 2.2. The first subordinate |evel container is 2.2.1
whose condientenced¢rét on 1.2.1. In this case, the rollup value is fal se.
The sentences that woul d be subordinate to this paragraph would therefore

be bypassesl. Sensdrerd FM Wirdless ERfenIDY ERvice stQBe sttt Gralpoisdhat e of 2. 2,

which is 2.2.2. Once again, arollup is referred to in this condition and

It correspongs toSanﬁégl; cﬁ&\}esaﬁ& %Iuc?é‘@/mé} Ié%é%t Ny @e@hxfbg‘)duces a

true condition. The nates that rirse are t en anal yzed.

The subordi natpes tSo é Are s tences the first of which is the Uses FM
Wrel ess Devi‘ces “SHH%nEE™ f 5 This sentence generates narrative on
the use of wireless devi ces"vvhen |tem 1.2.2.1 t(FM Wrel ess Ljstening

Devi ces Ques$i D/ gnnmethed{athe g ClUmMgg sentence is

processed. Table 3C i nd| cat es the resul ti ng narrat| ve ener ation events
that will occurd.divdihnase. {Stuletcfi 3y ol ; i dhere 34K
based on the answers to the d| al og questl ons as noted in Table 1C

Affected contai neBs3 arfe uswippki: Imednside Styfe dABY&BAA Table 3C - Result of
Anal yzing Conditions in Uses FM Wrel ess Devi ces

3.3.2. Snippet: include text "FM system”

3.4. __Phrase: {Is an Environmental Microphone Used} is true
3.4.1. Snippet: include "with an environmental microphone”

3.5.  Phrase: Apply "comma, comma, and" wrap list method

3.5.1. Phrase. {Is an FM Systermn Used at Home}l is true

3.5.1.1.  Snippet: include "at home"

3.5.2. Phrase. {ls an FM System {Used in the Classroom} is true

3.5.2.1. Phrase: Randomly select one of the following
35211 Snippet: include "“in class”
35212 Snippet: include "in the classroom”
Jd.8.4. Pharase: {Ia an EM System Used in Theatrest 15 true

3.5.3.1.  Snippet: include "in theatres”

The first subordinate of item 3 in Table 3C, item 3.1, is a snippet that refers to the

first name of the assessed child (question is not shown) which is retrieved from the SSA
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Sentence Script 3. Sentence: FM Wrel ess Listening Devices QJestiO%7éAHL?BM
Is true 3.1. Snippet: retrieve and include (What is the First Nanme of the
Child) 3.2. Snippet: include text "uses" 3.3. Phrase: Apply "a" or "an"
method to the text that is returned 3.3. 1. Phrase: {St |Ye_ of-System is
Sound Field therefore it is true 3.3.1.1. Snippet: Translate Style of
System 3.3.2. Snippet: include text "FM systent 3.4. Phrase: {ls an
Environnmental M crophone Used} is true 3.4.1. Snippet: include "with an
envi ronrrent al m craophone” Phrase; Apply "comm, conma, and” ?%rs

i st 108 (#28; assurve | %éohm)lsT%smr@wWw&j item By aiseinnelghat
1.1. Snippet: include "at honme" 3.5.2. Phrase: {ls an FM System Used in
t he Qpatheriterd) téx "usesd. So far2the. sepiermseis dRamohisddyofdbe soippete " bofhnt ded
following 3.5.2.1.1. Snippet: include "in class" 3.5.2.1.2. Snippet:

I ncl uggesi n the classroont 3.5.3. Phrase, {!s an FM Sot= Used in
Theatresl is true 3.5.3.1. Snippet: include "in theatres" The first

Pheor i 12 teBls i Hphrade AR AR Tor RSBy s SuBorhate naq,lgg td GE@HBirke”

assessed c uestion 1s not s

LY %@a@%@ it DA PR B OEB
preceded by an "a” or “an”. The sequence returns to this step once the subordinates are
analyzed. Item 3.3.1 retrieves the answer to item 1.2.2.1.1. Since the answer 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 moving on to 3.3.2. According to item 3.3.1 1
(which has no condition), the translation list for the choice list of this question must be
accessed and the transiation for “Sound Field” retrieved. The translation text is “sound
field” which is the text result of 3.3.1.1.

The text of 3.3.1.1 is passed back to the phrase at 3.3.1. Item 3.3.1 has no further
subordinates to analyze so it passes its text back to 3.3. Item 3.3 recognizes another
subordinate at 3.3.2 and begins to analyze that container. Item 3.3.2 is comprised of the
text snippet “FM system” which it also returns to 3.3. Now 3.3.1 and 3.3.2 have combined
to provide the snippets “sound field” and “FM system” to the phrase at 3.3. item 3.3 is
completed when the “precede by a or an” method determines that an “an” should be
applied to the first word delivered to it by recognizing the initial consenant in “sound”. liem
3.3 has assembled and will pass up the phrase “a sound field FM system” to item 3. items
3.1, 3.2, and 3.3 have respectively contributed "John”, “uses”, “a sound field FM system” to

the sentence through this point.
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up the literal text "uses". So far, the sentence is conprised of tI‘l?e7 JAN 2004
sni ppets "John" and "uses". Step 3.3 is a phrase that waits for the
result of its subordinate analysis to determne whether to apply a nethod
agai nst the assenbled text to choose whether it should be preceded by an
"a" or "an". The sequence returns to this step once the subordinates are
analyzed. Item3.3.1 retrieves the answer to item11.2.2.1.1. Since the
answer is other than "Not Applicable" (i.e., it is "Sound Field"), the
condition for item3.3.1 is true and subordinate 3.3.1.1 will be, anal %/zed
prior to rﬁﬂﬂ'ﬁ@d&"?t generadion is h@%‘éﬁﬁ!t‘ﬁ@ Q,G’VW'F@W@E@JZES@”QIWH’ sypordnatga
condition), the translation list for the choice list of this question nust
be #eoeddedSiand théeonditinnlaaBidis pagsedStheniterfiad |34 . 1rietanakyeced rediritng in the
translation text is "sound field" which is the text result of 3.3.1.1.

The epgpedfwith anlenViropniafaledichastored ey phsaarhadk rdudgh 3l4@nd.3. 3. 1 has
no further subordinates to analyze so it passes its text back to 3. 3.

e S, AR FORASOghe BB ARy BRIl

s conprise ext sni ppet

which it. al refurns, to 3.3 3. a . 3. onbi ne t.o.

bt ov Rutetiche Thaeh g2 e 18 i i Rthetn s e a gl B4 o R PPl up B i 5.
Item 3.3 is conpleted when_ the "precede by a or an” nethod determ nes

t hat bgfpredmpleyrsilirg e Weaiplistdangton: h@'\'ﬁﬂﬂéﬁs‘%\é\d'@l‘)r@éﬁt@@P@tﬁ”ﬂ‘?fsi"ta‘fwfue
recogni zing the initial consonant in "sound". Item 3.3 has assenbled and
wi | | cpaditionp, &8el phd s 3'recsivea mudf padsdupg-Misxtsbehdmed froreh331. 1lareh'in 3. 1,
3.2, and 3.3 have respectively contributed "John", "uses", "a sound field

FM syisd tfds” tiiom B 3serispeeRvdif REEN3 BIR hdisités a rAAd@miy dhbLisiDrkature of the

End- product generation is back at item 3, which recogni zes anot her

SUboEAHNHAuBE 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 hierarchy from 3.5.2.1.2 to 3.5.

As such, the three text items “at home”, “in the classroom”, and “in theatres” are now
in the possession of phrase 3.5. As such, the wrap list function determines how many text
items there are and begins inserting commas and “and” conjunctions. Note that other
answer combinations could result in a different combination of these three snippets to be in
the possession of phrage 3.9, If only ene text item had been passed back, no insertion of
commas or the "and” would take plase. With twe text items, an “and” would ba insarned
between them. With three or more, the leading text items have commas inserted after
them and the last item has an "and” placed between it and the prior text item. The wrap list

function has iterations that use “or” instead of “and”, semi-colons instead of commas, etc.

in this casc. the method assembles the three text itama into the phrase “at homeg, in the
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item3.4. Since the condition at 3.4 is passed, the itemat 3.4.1 ig7JANZM4
anal yzed resulting in the snippet "with an environnmental m crophone”

bei ng passed back through 3.4 to 3. Item 3.5 indicates another phrase
formatting property referred to as the wap list function. Item3.5 waits
for the text of Item3.5.1, 3.5.2, and 3.5.3 to be passed up to it before

i npl ementing the wap list function. G ven these subordi nate 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 "i,n.. theatres r ectively. lte

35, Slassipe S3dAn AR y 168 Sabrbpassed Brck bt femel Sa0 Braested Intd the
generator. In this case, the phrase sel ects between equival ent but

 di f f eestenNcever sions of two text snippets; the first being "in class" (item
3.5.2.1), the second being "in the classroont (item3.5.2.2). Either text
sni ppet, iThd Sentendé exdt i9itein® poeﬁéﬂgsadxﬁim‘lhenté‘.lohm‘/\ﬁ‘1ulse$’tbaisdanaﬁeld FM
accept abl e syntactical structure. Assune that "in the classroont is

sel e%E@Qam’a“ﬂltﬁ%%s&%mb‘hnﬁé?ﬁaﬂnﬁfr@ﬁ%”féﬁcﬂnéﬁ ome Jmahé QladsrooriSaridfn, the

three'text itens " in the classroon, and "in theatres" are now
Int

ot eR P REES Z@%ﬁ%ﬁgpgéfsﬁﬁi@%% %ﬁ"a‘ghéﬂ%ﬂ%ﬁaﬂ?ﬁéﬁ?ﬁ%?‘%‘féféﬁ"ﬁamt

and' unctions, Note that other nations could resu

i 11 GGy SRR ) AP RS S Ras ST I N 6 Be Setiendte &deﬁe
Wage 3& I T onlg one text item h2d Iecn asted back, no_insertion, of
comeshas assrmblesd” Jaboluges akaounddisid FN systemawite,an gnviseamentakiseerhan® d
be inserted between them Wth three or nore, the |eading text itens have
conmed hiomse it d¢oe afaseroont heerd enttietitres’l. aEablétBQTSthmmaiize"sahel'temflaw@abet ween

it and the prior text-item The wap list function has iterations that
use 'cohtribnNst erthedfentanée thaa6dritegog ons i nstead of conmmas, etc. In this

case, the nethod assenbles the three text itens into the phrase "at hone,
in the 76 gpie BN #8Q¢Returned by Each Container From the Uses FM Wireless
Devices Sentence Script
3. John uses a sound field FM system with an environmental microphone at home,
in the classroom, and in theatres
3.1. John
3.2. uses
3.3 a sound field FM system
3.3.1. sound field
3.3.1.1. sound field
3.3.2. FM system
3.4.  with an environmental microphone
3.4.1. with an environmental microphone

3.5. at home, in the classroom, and in theatres

3 5. 1. af home
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classroom and in theatres". This is then passed back to item 3 andi7sjay 2004
incorporated into the sentence. The sentence that is item 3 possesses
text itens of "John", "uses", "a sound field FM systeni, "with an

envi ronmental m crophone”, and "at hone, in the classroom and in
theatres". The sentence contai ner has nmethods that capitalize the first
letter (if it is not already capitalized) and appends two spaces at the
front of the sentence. As a result, item 3 has assenbled " John uses a
sound field FM sy tingith an _environnmental mcrophone at hone, in the
classroom and in thédtr d0M&pl e 3D summarizes the text flow that
contributes to the sentence that is item3. Table 3D - Text Returned by
Each Cont ai ner ¥P@niptibe 0ss/qam W r el ess Devi ces Sentence Script 3. John
uses a sound field FM systemw th an environnental m crophone at hone, in
t he cl assroom and. 5 8 1t heattheslad3sdoordohn 3.2. uses 3.3. a sound field FM
system 3.3.1. sound field 3.3.1.1. sound field 3.3.2. FMsystem 3. 4.

w th an environnent at 5 €10phgR ask 4. 1. With an environnmental m crophone

3.5. at hone, in the classroom and in theatres 3 5.1 of hone 76
35212 in the classroom

3.5.3. in thealres

3.5.3.1. in theatres

ltem 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 fashion 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 detail, 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.

77



2 7 JAN 2004 3.5.1.1. at hone 3.5.2. in the classroom 3.5.2. 1. i
classroom3.5.2.1.1. inclass 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 fashion until
t he ent WHAJCS GLARMEDD&en navi gat ed and a conpl et ed end- product
generated. Upon conpl etion, steps 2007 and 2008 are conducted putting the
SSA user back at the dialog nanager (232) and at step 1504. Fromthere,
the SSA user is likely to exit the SSA via step 1509. Although the
present qi AnesHd-prodiks desigRerarg gehBFation siRtéh for plodu@mg ehdre under st ood
t hat various changes, substitutions and alterations can be nade hereto
W t hout depandt i i nmthe spirit and scope of the invention as defined
by the &ppen egag\pé'%r © 77 27 JAN 7004 WHAT IS CLAIMED 1S 1. An
end- product designer apnd generation_system for produycing,end- products
compr 1 st means TeiohRBRngRARReT RuSitReiiLeg B AT Pistie Means of an
interface

comprising a series of topics and questions in order to define a knowledge

27 JAN 1004
nt he

base;

B) a means for organizing the information inputted into topics in a hierarchy

set to produce a guiding map;

C) a means for combining the hierarchically organized topics and associated
gquestions into structured content and storing the content in a data structure;
and

D) a means for forming a narrative end-product basede upon the data

structure that communicates findings and opinions of expert knowledge.

2. The end-product designer and generation system of claim 1, wherein said

narrative end-product comprises text, graphics and charts.

3. The end-product designer and generation system of claim 1, wherein said

narrative end-product is divided into multiple levels of text.

4. The end-product designer and generation system of claim 2, wherein said
narrative end-product comprises sections, subsections, paragraphs,

sentences, phrases and snippets.
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conprising a series of topics and questions in order to define a kno&ﬂe gNemm
base; B) a neans for organizing the information inputted into topics in a

hi erarchy set to produce a guiding map; C) a neans for conbining the

hi erarchi cal ly organi zed topi cs and associ ated questions into structured

cont ent Sathesng-proguchdesignerand paneratignsystanyof glaém 1, wherein saideans f or

formng a narrative end-product basede upon the data structure that
comuni carrativé endiprgductris fomned bpa sfecialized tsokiman agglication fhlaé end- pr oduct
desi gner and generation systemof claim1l, wherein said narrative

end- pr o¢gateP Y haeativeeshd-pasdudtins ap@sehtible formatThe end- product
desi gner and generation systemof claiml1l, wherein said narrative

end-product is divided into multiple levels of text. 4. The end-product
desi gner and generation systemof claim2, wherein said narrative

end- pr odu C [is ction ection atagraphs, ntences,

ot abes Sat e EneBpsEDEt SEShST Sna 808 YyiterE AL BRI AL e BE AT 2
generation systemof claiml1l, wherein said narrative end-product is

f or med Weaa%§€m”§2§(§r%tcﬁm“é’"5rfﬂ$ﬁ”é&tf e@tramants, aidfEst AIsPIRY narrative
end-product into a presentable format. 6. The end-product designer and
gener at irequigrsertitanprising @ secondgegion representing gpuiestiens ofprsiedasted i r st and
second di splay requirenments, said first display requirenent conprising a
second tggcon representing questions of a selected

7. The end-product designer and generation system of claim 1, herein said
narrative end-product includes a variety of end-products selectable by the

user,

8. The end-product designer and generation system of claim 1, wherein said

narrative end-product is editable in an external software application.

9. The system of knowledge architecture providing an open architecture for
knowledge, comprising:

A) interactively inputting knowledge of an expert in a particular field of
knowledge into a computer

B) transforming the knowledge into structured content, wherein the structured
content is composed of a hierarchy of topics and questions or a hierarchically
scripted end-product which is used to generate a document; and

C) utilizing the knowledge as structured content.

79



. . . _ 17 JAN 2004
topic. 7. The end-product designer and generation systemof claim1,

herein said narrative end-product includes a variety of end-products

sel ectable by the wuser. 8. The end-product designer and generation system
of claim1, wherein said narrative end-product is editable in an external
sof t war d0afpeisystens of knowisdgesrshitesture pioviingige opeprarcbitectbee #9rovi di ng an
open architecture for know edge, conprising: A) interactively inputting
know ediaowledge, erpyrisings a particular field of know edge into a conputer
B) transform ng the know edge into structured content, wherein the

st r uct upgapffitgektiowled§e RaIREAbd Tohterit aWhBILIP thd SPIGErétBofteatt i ons or
a hierarchically scripted end-product which is used to generate a

docunentg b IHiZy : : 9 2 7 JAN
2004 10 FEP2;Y 81 2 Hiéiahhy SGobRAMRFGledtons ' LhIIENEAN EBipred
architecture for npw e ri.sing: A capturing know edge as
structuP@g'QBHP%trWﬁcaM%ngﬁt? ﬁgﬁgW%@tcg}cé#%ﬁngéit is conposed of a
hi erarc(k% of topics and questions or a hierarchically scripted
end- pr o dsinghtherstiuctyred cantentdn soivare by arepaing thegirystuied eantente
structured content in software by preparing the structured content for
use as S$ufuseoas softwessmresentingsthetstuctureddontenténta useran sefiwaren sof t war e,
interacting the structured content with the user in software, and
interacting the structured content with the user in software, and
communicating results of the user interaction with the structured content in the

software.

11. The system of knowledge architecture of claim 10 wherein capturing
knowledge as structured content includes:

1) mapping the knowledge into structured content;

2) inputting said structured content; and

3) storing said structured content.

12. The system of knowledge architecture of claim 11 wherein the structured

content is stored as data in a data structure.
13. The system of knowledge architecture of claim 12 wherein the structured

content is stored as data in a data structure and is preaented to user as

software via a specialized software application shell or interface.
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communi cating results of the user interaction with the structured c@r{]tmml'
in the software. 11. The system of know edge architecture of claim 10
wherein capturing know edge as structured content includes: 1) mapping

t he know edge into structured content; 2) inputting said structured
content; and 3) storing said structured content. 12. The system of

know edge architecture of claim 1l wherein the structured content is

stored d4, Theasystena ofl khewkkidgecirohibecti@ of diains 13 wdrerein themufidye

architecture of claim12 wherein the structured content is stored as data

in a dadaesinodhbdd %o detdmpiiesented to user as software via a
speci ali zed software application shell or interface. 80 2 7 JAN 2004 14,

The system of knowl edge architecture of claim 13 wherein the software does
not need to be conpiled. 15. The system of know edge architecture of claim

10 whereginpsing the.  structured content. in software. includes: 1)

orepar 1 g THE avetamof kidledlsr, e T o et S g W eoehe i ng sai d
structured content to user in software; 3) interacting said structured
cont ent StiHekred epnient ibsefiwae inglwded) conmuni cating results of user
interaction with structured content in said software. 16. The system of
know eddé pesparingeseid struofured gbntehd forhesecas softwasnf t ware i s

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.

16. The system of knowledge architecture of claim 10 wherein the software is

a specialized software application.

17. The system of knowledge architecture of claim 10 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.
18. The system of knowledge architecture of claim 17 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 generation.

19. A software system which utilizes knowledge architecture to provide an

open architecture for knowledge:
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L . . 77 JAN 2004
a specialized software application. 17. The system of know edge

architecture of claim 10 wherein naned choice |lists are created to
represent a set of possible answers to a multiple choice or pick froma
list type of question. 18. The system of know edge architecture of claim
17 wherein each choice list has one or nore nanmed translations which
indicate text which is used to replace an answer froma choice |ist

duri ng é&)dymapduring steuetucad contedin a\desijnendevelgpment ehvicdnment,i zes

know edge architecture to provide an open architecture for know edge: 81 2

7 JAN 2Q@heréih the sttiptured ROntdnt is tompes6d bf 8Hicrafcty sRtebiReindievel opment
environment, wherein the structured content is conposed of a hierarchy of

topi cs %Gﬂsn&%eéFé‘ﬁi%aRfm@al 's%”n Bédé?ﬁ@k)h?/ QuRE WHid %%M% htei ch T's

used to generate a docunen 1 ZI ng t e struct content via
a specialized software appli cat| on environnent, including preparing the
struct u%@& r&?ﬁ'fe"’fﬂ&,\?or use as software, presentl ng the structured content

to a user in software, éleractl ng the structured content with the user
in softmr‘-’é'"Z‘Bﬁdh%ﬁfHﬁmr% Ppﬂ@ﬁtélﬁﬁ sregiplizedosoftare applicatieRi on with the
structured content in the software. 20. The software system of claim 19

wher ei n eniizoniaent)rcludieggirepasing theesivictoredecnntent for epe As saftwareses: 1) a
designer interface conprising: a) a dialog designer, and

presenting the structured content to a user in software, interacting the

structured content with the user in software, and communicating results of the

user interaction with the structured content in the software.

20. The software system of claim 19 wherein the designer development
environment of step A) comprises:

1) a designer interface comprising:

a) a dialog designer, and

b) an end-product designer;

2) a designer definition data structure,

3) a designer project data structure; and

4) a specialized software application formulator.
21. The software system of claim 19 wherein the designer development

environment includes a designer interface having a dialog designer and an

end-product designer.
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b) an end-product designer; 2) a designer definition data structure;zzﬁAwgma
desi gner project data structure; and 4) a specialized software application
formul ator. 21. The software system of claim 19 wherein the designer

devel opment environnent includes a designer interface having a dial og
desi gner and an end-product designer. 82 2 7 JAN 2004 22, The software
system of claim 21 wherein the dial og designer builds a dialog. 23. The
sof t war @2s¥be eoftefare systenpof olain &1rwhéreirdthal diglogedesigreer luiids @ es:  a)
topi cs and questions organized in a hierarchy; and b) questions and

pot enti gialegswers associated with said questions. 24. The software system
of claim 22 wherein the dialog designer visually displays topics and
guestions organized in a hierarchy and questions and potential answers
associated with said questions in a hierarchical format. 25. The software

system [ erel . -product desianer .buil ds.an _end-product.
26 The 23of PRPeyE SEHEDT of PairT 2 el Eine FRlo8 g st e e
captures; a), docunent .infrastructure orgapized into a hierarchy; and b)
| ogi cal a&ﬁ?ﬁ'%?ﬁgﬂé’ﬁﬁ'?%gmwe@e‘f‘\ﬁe@ﬁrgﬁgylp@%uct and dial og. 27. The
sof wara system of claim 26 wherein the end-product designer;

b) questions and potential answers associated with said questions.

24. The software system of claim 22 wherein the dialog designer visually
displays topics and questions organized in a hierarchy and questions and

potential answers associated with said questions in a hierarchical format.

25. The software system of claim 21 wherein the end-product designer builds

an end-product.

28. The software system of claim 25 wherein the end-product designer
captures;
a) document infrastructure organized into a hierarchy; and

b) logical and data relationships between end-product and dialog.

27. Tha software system of claim 26 wharain the end-product designen
(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
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77 JAN 2004
(1) is used to construct a narrative from conponents necessary to produce
such a narrative; (2) links said narrative back to topics and questions of
dialog; and 83 2 7 JAN 2004 (3) constructs graphs and tables fromthe data
associated with the use of a specialized software application., 28. The

sof t war é3kSNsEvcts @Pis Ansttabies fepm the daja pesegiated With haauss AGApr operti es

whi ch determ ne the display of the text that is assenbled into it. 29. The
sof t war epegistizerd softwaee applgatiher ei n t he docunment conprises text, charts,
graphs or tables. 30. The software system of claim 26 wherein the docunent
infrastructure conprises |levels of sections, subsections, paragraphs,
sentences, phrases and snippets. 31. The software system of claim 30

wher i 1 28°¢hb wahé 3966 B Blaim DI REANIEverd 48] BeRJorBdipghr ases of the

docunent infrastructufe are organizing levels. 32. The software system of

Chor o i ordpaiEa e SRR SRIERRY ok I lnrdlnd I aoFRMORRS, 20 27 g

| evel and its children are processed. 33. The software system of claim 31
wherein an action container is an organizing |level that has no direct
parent or subordinate and is used to mmc the grouping capability of the
or gani zi28g Theseftwane system otclpim @6twhaegin the document comprises text,

charts, graphs or tables.

30. The software system of claim 26 wherein the document infrastructure
comprises levels of sections, subsections, paragraphs, sentences, phrases

and snippets.

31. The software system of claim 30 wherein sections, subsections,
paragraphs, sentences, and phrases of the document infrastructure are

organizing levels.

32. The software system of claim 31 wherein at every organizing level of the
end-product designer there is a condition property which determines whether

that organizing level and its children are processed.
33. The software system of claim 31 wherein an action container is an

organizing level that has no direct parent or subordinate and is used to mimic

the grouping capability of the organizing level that is its parent.
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2 7 .1 AN 7004 34. The software system of claim 30 wherein snippets %?JANZW4
used to generate witten words. 35. The software system of claim 30

wherein snippets are assenbled into phrases and sentences which in turn

are then assenbl ed into paragraphs and then further assenbled into

subsect i3¢nThaseftweace sysiem gbclaimS0swhergin snippetsaaredssed tgiganesatgher ei n an
end- product analysis facility processes any selected |evel of an

end- pr oswrittenhwendsr chy and its children and produces all pernutations of

any potential resulting narrative. 37. The software system of claim 36
wherein the end-product analysis facility processes through a selected

| evel of the end-product hierarchy and its children to determne the

topi cs ardTAHRYWARS sg@ﬂteﬁ%ﬁelﬂrﬁ imﬁ%ﬁem gmggets%begés%ﬁ]meamtﬁn of

end- product script an en all possible cohbination o results for those

topi cs and guestion n_be.us o_pr ce i r.out ati on of
narr ot | POrasih and: S5%enBs RRiotE vl ot (e sBhRide PaF Halr et A o1 ar .
38. The software syst mé)]‘ cl aj m 36 wherei n the end-product anal ysis
facili t)}he'?:ﬁ-lﬁm’ﬁ?%”&ﬁ inte sHbsestions@andsactionsa starting level in the
end- product hierarchy; (b) the facility to determne all children of the
starting level; (c) the facility to determ ne all dialog containers which
exist in the starting level and its children; 85 2 7 JAN 2004

36. The software system of claim 25 wherein an end-product analysis facility

processes any selected level of an end-product hierarchy and its children and

produces all permutations of any potential resulting narrative.

37. The software system of claim 36 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.

38. The software system of claim 36 wherein the end-product analysis facility
comprises:

(a) the ability to select a starting level in the end-product hierarchy;

(b) the facility to determine all children of the starting level;

(c) the facility to determine all dialog containers which exist in the starting

level and its children;
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(d) the facility to determ ne possible answers for each dial og con% Zlijr%grzpm
(e) the ability to display a list of dialog containers; (f) the ability to
all ow the user to select and | ock down possible answers; (g) the ability
to process through all possible pernmutations of answers; (h) the ability
to display all resulting narratives for each conmbi nation of answers. 39.

The software system of claim 21 wherein each |evel of a dialog or an end-

pr oduct (diathe fasititydoatedempinepossibds ankwets fooeacbididlegcontsnerf di spl ay,

det erm ne aspects of behavior, and control processing into a specialized

sof t war ge iRl Aty t® Aispldy a Tiseofdlh ohtaipgisem of claim 21 wherein raw
structured content of the dialog designer and the end-product designer

conpris tﬂgégisiﬁ,ptomio%tﬂéﬁusm js@%iaﬂﬂ wzaowﬁ LibieandwaRsi at ed

t herew t contalners. 41 e software system of claim 19 wherein

t he desi r vel opnent viron el . desi finition data
structu @n‘%&fﬁ’m éo 5 6?%‘36"%& %ﬁﬁg‘%ﬁs@gﬁ%ﬁ&hﬁwﬁgrgﬁ%&fﬁgdesi gner

devel opnent environnment includes a desi %r]fer defi ni tbi_on, data structure
havi ng tmethetility to dispiay a¥ Ng:RarTayesTar 8ach 6PMPIAIR ¢fy di al ogs and
end- products. 86 27 JAN 2004 43. The software system of claim42 wherein
t he desiagseerslefinition data structure conprises: (a) a table that

uni quely defines each | evel of dialog or end-product as a collection of
properties and default values for those properties; and

39. The software system of claim 21 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.

40. The software system of claim 21 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.

41. The software system of claim 19 wherein the designer development

environment includes a designer definition data structure.
42 The software system of claim 41 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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(b) a hierarchical rules data table which determ nes relationsm;n;%éﬁQﬁ§W4
| evel s within dialogs and wthin end-products. 44. The software system of
claim19 wherein the designer devel opnent environnent includes a designer
project data structure. 45. The software system of claim 44 wherein a

desi gner project data structure contains unprocessed structured content.
46. The software system of claim45 wherein the designer project data

st ruct ur4g, Thesdftvere siyader of olaimid2ewheren thecdesignai definitoredatani que

i dentifying nunber, and other properties that are comon to each

cont ai NeknRARBEHtidede designer project data structure; (b) a container
properties table containing properties that are unique to each contai ner

L2VeL adrd Big tharufiGaLERINNGE Yokh o R dRiIGH BF BhE. 0B 2 CO" T eSPondi NG

val ue f property as provi by an expe a contai ner

hi erarchy table that holds infor L,Lon r lLonshins between each
cont ai ne‘%‘/’"P O{WOQG&%?@A 38%“@[3}&"?%%@2%%9? @10%%(%%%61@4 47. The
software system of claim 19 wherein the designer devel opnent environnment
i ncl udes(bhamrﬂmf'&‘ﬁir".-"eﬁfﬂ.atﬁﬁ%b@d'm'%F’@t%'W%?ﬁ%?t'Qf\sg'mﬁ betWREEr ci n a
formul ator prepares structured content for presentation and use through
an i nt erlévals withih didhogssarid within @ydpeadusts.cl ai m 48 wherein the fornul ator:
(a) conbines data froma designer definition data structure and desi gner

44. The software system of claim 18 wherein the designer development

environment includes a designer project data structure.

45. The software system of claim 44 wherein a designer project data structure

contains unprocessed structured content.

46. The software system of claim 45 wherein the designer project data
structure comprises:

(a) a container table comprising name, unique identifying number, and other
properties that are common to each container added via the designer project
data structure;

(b) a container properties table containing properties that are unique to each
container level added via the designer 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.
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project data structure and prepares di al og and end- product structurzagl JAN 2004
content froma designer project data structure, placing resulting data in
a specialized software application definition data structure; (b)

initiali a specialized software application interaction data structure
and est@ﬁlsri f&ﬁé&'ﬂ@? Qiﬁ'mufq WBE"Q"@)%"%I?’%'SQQ'E deyelapmeat quest i ons.

50. The software system of claim48 wherein the fornul ator prepares dial og
and end-@ivdanment indides adoreydetdit for utilization by: (a) offering a

sel ection of which dialogs and end-products within a raw specialized

software application are to constitute a finished specialized software
application; (b) determ ning which containers are active and therefore

const i t Wge The sufediraldyain DPLIEIA4T RRBILIS alfbRfulateprapans & Jiiet
hi erarchy fromdialogsS to populate a hierarchical toplic ta [e In a

SDter ot \chRfbria0 YRisenien 4t LODuRELOR ph iRk Str Ui ures (D

determ ning display properties o stions and popul ating a form
definition table in a specialized software application definition data
structure; 88 2 7 JAN 2004 (e) copying choice list tables froma designer
project data structure to the specialized software application definition

data st A¥ctThesofiware sypiam gf elgim £&whersinthe toreilatesm t he desi gner proj ect
data structure into the specialized software application definition data
st r uct ur(@) cgbineaddatadrose ai designerdefindiohadata strupturd wridsddsigmert he desi gner
project data structure into the specialized software application
def i ni tippojedbdatasdtructiiverid prepares dialog and end-product structured content

from a designer project data structure, placing resulting data in a specialized

software application definition data structure;

(b) initializes a specialized software application interaction data structure and

establishes a data infrastructure for dialog topics and questions.

50. The software system of claim 48 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;
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27 JAN 2004
(h) initializing a specialized software application interaction data
structure; and (i) establishing data infrastructure fromdial og topics
and questions. 51. The software system of claim 19 wherein the specialized
software application environnment conprises: 1) at |east one specialized
software application definition data structure; 2) at |east one
speci alized software application interaction data structure; 3) a
speci al i{epdopying ahoicedisptahles from a desighec prdject duta sénuchiredo tlend
interaction wth structured content which conprises: a) a dial og nanager;

b) an erspepiatided softwargapplicatidn defintibredhithdtrichiakl ve nanager; and
producex An end-product. 52. The software system of claim 19 wherein the

spect a I(nbpyiic! eiHitAine BRIDETES ABNPING dEUGR prblRet HERPsHlictlRARo ONC

speci al i zed sngtvvare application de structure. 2 7 JAN

2004 53. Of: { £ i rej.n the specialized software
appl i cattpggsg(?a’% F'%ATQ?%W%%{ %%@PH&@F@@%%?@S&”C €a topi c hierarchy
t abl e; a formtable containi di spl gy properties of questions; c) a
Cont ai ndb) Baesied BHGRINGERE Bs AnarPHASEo s deneneppisicstiaasa. &) an
end- product scripting table; and e) a choice list and translation table.
structure into the specialized software application definition data structure:
(h) initializing a specialized software application interaction data structure; and

(i) establishing data infrastructure from dialog topics and questions.

51. The software system of claim 19 wherein the specialized software
application environment comprises:

1) at least one specialized software application definition data structure;

2) at least one specialized software application interaction data structure;

3) a specialized software application interface for presentation and interaction
with structured content which comprises:

a) a dialog manager,;

b) an end-product manager; and

¢) an administrative manager;

and produces an end-product.
52. The software system of claim 19 wherein the specialized software

application environment includes at least one specialized software application

definition data structure.
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: 7 JAN 2004
54. The software system of claim19 wherein the specialized softwazre !

application environnment includes a specialized application interaction
data structure used to store answers to questions and information from

use of % ecialized software application, 55. The software system of
claim1 %ﬁg\ee? e syptem of claim abwhargin theyppesialiaadoseftwarer onnent
includes a specialized software application interface having a dialog
manager .appcatonedelimition data stuetnretompeses:55 wherein the di al og manager
conprises: a) an assessnent selection conponent; and b) a content

i nt er acta)@topimierarohy table; The software system of clai m55 wherein the
di al og manager conprises: a) an assessnent sel ection conponent which

conpf i sa5;a formaBbRPEARAINIMY 8 BpeRid. fighd. and new subject; 90 2 7
JAN ZOOPi i. an option to@reags sslr g sugjech ,%§usi ng information from an

exi stin ASHHRS] - eGL. _or 1l ion to continue work
on an e%)satl ngg'ggggéosaﬁeg{ﬁ?é; &?&5 Egﬁ%@ﬁ{w%ﬁﬁ cPhtdé?%@Pgﬁh@%rrponent whi ch
conprisesg;_ . topic initiation sequence; ii. answering of questions by a
speci al id§€6I1 %’Bﬁp\ﬁﬂa’ggéﬁ'ﬁ?@%%bg?\ r: iii. a choice of nethods for noving
to another topic in a topic hierarchy; and iv. a topic closure sequence

of event&d 2 gwicerligt anst trapglatierytabden of cl ai m 57 wherein the topic
initiation sequence

54. The software system of claim 19 wherein the specialized software
application environment includes a specialized application interaction data
structure used to store answers o questions and information from use of a

specialized software application.

55. The software system of claim 19 wherein the specialized software
application environment includes a specialized software application interface

having a dialog manager.

56. The software system of claim 55 wherein the dialog manager comprises:
a) an assessment selection component; and

b) a content interaction component.
57. The software system of c¢laim 55 wherein the dialog manager comprises:

a) an assessment selection component which comprises;

I. an option to create a new assessment and new subject;
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conprises: a) retrieval of display properties for a topic froma for2n71 JAN 20k

definition table in a specialized software application definition data
structure; b) dynam c generation of the topic fromthe display properties;
c) setting of default values for each question of the topic; d) setting of
pr evi oudt pnApiiRartedeaseens »adbieh Msigsipirmationdeprs @nt euistng appl i cati on

I nteraction data structure; e) accessing external data structures to

ret ri eveaassessroent tor thatesithjestsoon the topic; f) execution of any

addi tional user progranms; ) retrieval of a tip for the topic; and h)

i ndi cat iiibrarpbptidretocenitinie woiki sh aﬁe&mng%ﬁé@éméﬁ@ sof tware application
user. 59. The software systemof claim>57 wherein the topic closure

SeqUeNCe PERHIbAEierAdich dorPRngAnEh son of external prograns; b)

savi ng answers to questions to a speciallzed software application
I nt er act;i ; u t to an external data structure; c) rollup
processi"n%;gbéai%hﬁ"a@:t;d}}%%qu%@% processing. 60. The software systemof claim
59 wherein the rol ku rocessing includes an inverse propagation event
whi ch- odcBPSWERAQ of gheStiany by 8 SRecilized sefware-applisabionsiserup t hr ough a
hi erarchi cal | ayout of topics and sets all parent

iii. a choice of methods for moving to another topic in a topic hierarchy; and

iv. a topic closure sequence of events.

58. The software system of claim §7 wherein the topic initiation sequence
comprises:

a) retrieval of display properties for a topic from a form definition table in a
specialized software application definition data structure;

b) dynamic generation of the topic from the display properties;

¢) setting of default values for each question of the topic;

d) setting of previously answered questions from a specialized software
application interaction data structure;

e) accessing external data structures to retrieve values for questions on the
topic;

f} execution of any additional user programs;

g) retrieval of a tip for the topic; and

h) indication of the current topic to the specialized software application user.

59. The software system of claim 57 wherein the topic closure sequence

comprises:

91



containers to true if an answer exists within any child container. 2671.JAM'I‘|U«Q4
software system of claim®60 wherein the rollup processing conprises: a)
each container in a dialog carrying information regarding activity within
subordi nate containers; b) for every question that is answered, a parent
data elenent is set to true; c¢) corresponding parent containers having a
data elenent set to true when a child container is set to true; and d)
cont i nuex exeodivrsphexiernglpregnasng;n a topi c hi erarchy setting subsequent
parent data elenments to true if necessary. 62. The software system of

cl ai m 6()whaeing answidrk 4 questiessback tcsa epsatializddsofovaresappslication pr operty
associ ated with each container and set when building a dialog using the

di al 0g geRr4LIRN dalg s?ru?:tu’réh:r%@% e@&em’éhga@éﬂ;d’&tﬁr@; system of clai m60 where

true flags are supplenented by weighted scores which carry numeric

pr opagat,j . opic and question hierarchy during rollup
IO prtk gAY

pr ocessi ware system of claim57 wherein during the fast

key procgssi sto oints on a dialog tree have been set by an expert
wi t hin ;53?%1”%@( RIQFE@é)'”Q-he di al og designer, and a user utilizing the fast

key processing is automatically junped to all set stop points in a dialog
tree. 65. The software system of claim 19 wherein the specialized software
application environnment includes a specialized software application

i nt er f ad®. Thesafiyvare systenpoddlairh S8whegrin the rollup processing includes

an inverse propagation event which occurs that carries information from the
questions up through a hierarchical layout of topics and sets all parent

containers to true if an answer exists within any child container.

61. The software system of claim 60 wherein the rollup processing comprises:
a) each container in a dialog carrying information regarding activity within
subordinate containers;

b) for every question that is answered, a parent data element is set to true;

c¢) 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.
62. The software system of claim 60 wherein rollup processing is controlled by

a rollup property associated with each container and set when building a

dialog using the dialog designer.
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66. The software system of claim 65 wherein the end-product managek’ JAN 7004
conprises: a) selection of any nunber of end-products froma |ist of
end- products; b) selection of sections of end-products to be generated,

and c) at i of end- product n end- product generation conmponent.
67. The%gﬁjﬂﬁasrqu’wgtsé'ﬁ?%ﬁogp I B @r@?ﬁ%ﬂﬂ%a@‘ﬁ&gBP'@mﬁﬂm%@Meration
conponent includes a wwap list function which formats text that is
assenbl aeighiedscerepwhishearmppumesiciarepagajion wrethisugh@ tepieanrd or ot her
text delimters, and the placenent of conjunctions between incom ng

sni ppet Quastiopwerasshy AABirg MIAPNr@GS6iIGB. The software system of cl aim 66
wherei n the end-product generation conponent determ nes capitalization,

spaci ng and positioning of blank lines. 69. The software system of claim
66 wherein a wap list function is controlled by a wap list property set

when buiddi s%?hnféf - ﬁﬁh - The
sof t war eddsj;r@tgem 0 glsglg%ﬁg%tfc er;?n‘;vpﬁ%e?@ﬁbff'ﬂé%ﬁ‘“g‘ggy%ﬁ conponent
noves t hy, . d. hi erarchi cal script, as, .devel oped b an
end- pr o%ﬁ%ﬁlgg'@gﬁﬁéd&m@% hgye 8gni8ﬁf§yﬂqee)§%rg ‘ﬁﬁh'Qé g'égc% Eﬂﬁéi tion for
a script is determned to be true, the end-product generation conponent
gat heri ﬁéegl'ﬁlﬁ)gﬁ'gﬁﬁﬁ ek ayasr uilizing tha fast kay PEACeBsNgds i nt o par agr aphs,
and paragraphs into subsections and sections to produce a witten
nar r at i Bitorpaticatlyduawedtarall satsteppointsinea diabeg treer ei n t he end- product
generation conponent conprises:

65. The software system of claim 19 wherein the specialized software

application environment includes a specialized software application interface

having an end-product manager.

66. The software system of claim 65 wherein the end-product manager
comprises:

a) selection of any number of end-products from a list of end-products;
b) selection of sections of end-products to be generated; and

c) generation of end-product by an end-product generation component.

67. The software system of claim 66 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 snippets and phrases.
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a) a script hierarchy; b) a target container as a starting point i%7HﬁQZM4
script hierarchy; c) using answers to specialized software application
guestions to determne if a condition for the target container resolves
to true; d) initial formatting of text belonging to the target container;
e) analysis of conditions for child containers of a target container to
determne _if that child container conditions are found to be true; 94 27
JAN 20048 Thegiftwaresyatem pf clainf6Gwheteie the and@redudt gemeratioter s whose
condition are true until snippets containers are reached; g) gathering of

t ext prowimizzheny deterppees capitalizationsspacing ardpesitiening dHblahk Ases gat her ed
I nto sentences; i) sentences gathered into paragraphs; j) paragraphs
gathered into subsections or sections; k) subsections gathered into
sections; and |I) formatting at each |l evel as gathering is conpleted. 72.

The sof tG@We%%ysgéﬁ?@%Wﬁé%iﬁ Q%@pql's%ﬂfﬂfi% iQ%Bﬁ{rSﬁéan

conponent can tween ternati ve versions of Séctions,

subsecti ’ h ntences,.. phrases, and sni ts. 73. The
zof t war $508 Lr BRI Srb BBety BE MR B S B s S R e 1 n '3 74, The
software system of claim66 wherein the end-product is placed in an

ext er nalPTe@ytinoanaQR_l. 75. The software system of claim 74 wherein the
external application is a

70. The software system of claim 66 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.

71. The software system of claim 66 wherein the end-product generation
component comprises:

a) a script hierarchy;

b) a target container as a starting point in the script hierarchy;

¢) using answers to specialized software application questions to determine if
a condition for the target container resolves to true;

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;
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word processor. 76. The software system of claim 19, wherein the 27 JAN 7004
speci ali zed software application environnent includes a designer
interface having an adm nistrative manager. 95 2 7 JAN 2004 77. The

sof t war e s%?tem of claim76 wherein the adm nistrative manager passes

i nf or matf 6eNed-analysia of gbild spntainers of ceatainerp phase: sandlition ares ace and

the specialized software application interaction data structure. 78. The
sof t war drusysntd nigfpets abmaimseratace eeachdetk adni ni strati ve manager stores
information that the specialized software application provides to a user

during ig)tgatieerinigof teXxOproivedby tnippetsint phiasks r dehtetzegherein the
adm ni strati ve manager establishes and tracks the status of assessnents.

80. The H{@hhraedsLgathatednin®d sehdingedd Wherein the specialized software
application envitonnent permts a user to navigate topics. 81. The

sof t war ﬁ)e%%(’ﬁ?ﬁg%sﬁé%@'egé&;}fﬁ{}g‘gﬁpﬁééﬂ?f he specialized software application

environ rom whi ch a user may select a topic.

82. The software system of clajm 80 whereip the specialized software
appl i catt BH 3SR ﬁfe‘f%‘? ﬁ%%ecgpnﬁé’éﬁcgwésinavi gation button. 83. The

sof tware system of claim 80 wherein the specialized software application
envi r onrtg SUPseRtianggatheradintg sestionsyande

) formatting at each level as gathering is completed.

72. The software system of claim 66 wherein the end-product generation
component can randomly select between alternative versions of sections,

subsections, paragraphs, sentences, phrases, and snippets.

73. The software system of claim 66 wherein the end-product is placed in a

file.

74. The software system of claim 66 wherein the end-product is placed in an

external application.

75. The software syciem of claim 74 wherein the external application is a

Word processor.
76. The software system of claim 19, wherein the specialized software

application environment includes a designer interface having an

administrative manager.
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27 JAN 20114 84. The software system of claim 80 wherein the speci%FP%QJM4
software application environnent includes a fast key system 85. The

sof tware system of claim 19 wherein the designer devel opnent environnent
and a software application interface are accessed via personal conputers
as a software application. 86. The software system of claim 19 wherein the
desi gner_ devel opnent environnent and a software application interface are

accessed fviThetsndtwape systepm ¢é clagh 7dswhersin theagdmirdstrativeemaosigenr e syst em of

claim 19 wherein the designer devel opnment environnent and a software
appl i catpasses irfferhaticn betverrcibespiéoiiized geftdarahpplitagiondhterfatesdmnt . 88.
The software system of claim 19 wherein the structured content includes

cont ai neké spadidliAAPSfwaR appIRatibh MteRRtioAMa CRALRFAe OF Ot herwi se
duplicated wthin a hierarchy of topics and questions has been instanced

and given nultiple contexts; and upon use of a correspondi ng specialized
software application, answers provided for containers associated with a
gi ven cant gl ner . instance ate, i diately reflected . in all other container
Pnst ancd®: 156 Sofal spplath 8F Elpi I wheiain, e admiigrvG MANRGSE anced

contai ner can be uninstanced causing an instanced container to be treated
as a unistRres inferatior thatiibe speciglized sofjvarg aprlicrtige prodder tmaaisebnt ai ner
and its instances. 97 2 7 JAN 2004 90. A dial og designer which builds

di al og fderingdrtergetsm. end- pr oduct desi gner

79. The software system of claim 76 wherein the administrative manager

establishes and tracks the status of assessments.

80. The software system of claim 19 wherein the specialized software

application environment permits a user to navigate topics.
81. The software system of claim 80 wherein the specialized software
application environment includes a dialog tree from which a user may select a

topic.

82. The software system of claim 80 wherein the specialized software

application environment includes at least one navigation button.

83. The software system of claim 80 wherein the specialized software

application environment includes a find facility.
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within a software systemutilizing know edge architecture by capturd hgAN 7004
structured content in a designer devel opnent environnment and utili zing

said structured content via a specialized software application

environnment, the dialog designer conprising: a) means for capturing

t opi cs &dd Theesfware sys Pi@g'mrﬁoowbeﬂﬁ"'eﬂ'@r%ﬂﬁﬁ'aﬁﬁdrﬁhﬂ@fﬁor bui 1 ding a

di al og of structured content based upon the captured topics and questions
or gani z epplicatmreemvienrmnemtyinclades afastheay sygtelasi gner of clai m 90 furt her

i ncl udi ng nmeans for capturing questions and potential answers associ ated

wi th said questions. 92. The dial og designer of claim90 wherein the

hi erarchy of topics is organized into increasingly detailed | evel s of

or gani Zaf5 Ple hwaFd%ySieih BACARA \FheRin HedRigHeiSiatomblie det i | od

| evel s organi zati1on 1 nclude sections, subsections, topic groups, topics

G al o anutandERY Rl o orb Aisfcglor TR aflafodsR e bAFAE) o0 Snshi p.

95. The di al og desi gner of C|F\i m 92 wherein each | evel has its own set of
pr operti%’ﬁ"‘%ﬁrsﬁﬁea%@a@ﬂarﬂﬁf’ﬁ IG3tONassoci at ed set of properties makes up a
container. 98 Z 7 JAN 2004 96. The di al og designer of claim95 wherein the
container is displayed on a dialog designer tree in a manner show ng the
hi erarchy of containers. 97. The dial og designer of claim 95 wherein each
cont ai ng6. Mhel sofedare @yetem oy plaimi 18cvheiey thé désigneseevelopmenatibsect i on,
topi c group, topic, question group

environment and a software application interface are accessed via the World

Wide Web as a web page.

87. The software system of claim 19 wherein the designer development
environment and a software application interface are accessed on a personal

digital assistant,

88. The software system of claim 19 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 of a corresponding specialized software
application, anewers provided for containers associated with a given container

instance are immediately reflected in all other container instances.
89. The software system of claim 88 wherein an instanced container can be

uninstanced causing an instanced container to be treated as a unique

sontainer thereby breaking all linkages between a container and its instances.
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and question. 98. The dial og designer of claim97 wherein the contai?\«ngANm4
may be added, nodified, copied or noved. 99. The dial og designer of claim
90 wherein the questions take the formof true/fal se, yes/no,

mul ti pl e-choice, date, tinme, text, or nuneric response. 100. The dial og
designer of claim90 further including neans for visually displaying

topi cs and questions organized into a hierarchy and questions and

pot ent i 0. Andiaagsdesigoe whieh buiildl dialpg foussst by as end-prodiuet desigherml f or mat .
101. The end- product designer which designs a docunment within a software

syst em witHin ai suftwarewlyetige utilizihg kaciedyearchaddturd by capfudidgur ed content as
a hierarchically scripted end-product, in a designer devel opnent

envi r onmgeiicturdd Eopteritiin h%%&p@g&%@%%ﬁ%t%ﬁ Lﬁﬂéiﬁ%%é’i‘&' z¢€

software application, the end- sl gner conpri si ng; means for

end pr oat Dbyl SpPae ShARad BonRangn dsfirBhengdal, . P

rel ati OQJSW 83 bet ween hierarchically scripted end-product and dial og; and
¢) meandi?8P dESKINGF GOMRNSNcunent i nfrastructure and the rel ationships to
create a _docunent generated froma hierarchically scripted end-product.
102. The)d&neans todgapturing tgpias amd questionsergamaedintotehbieparshy; f or appl yi ng
i ncludes: (1) neans for constructing a narrative from conponents necessary
t o pr odigeneans for building a dialog of structured content based upon the captured

topics and questions organized into a hierarchy.

91. The dialog designer of claim 90 further including means for capturing

questions and potential answers associated with said questions.

92. The dialog designer of claim 90 wherein the hierarchy of topics is

organized into increasingly detailed levels of organization.

93. The dialog designer of claim 92 wherein the detailed levels of organization

include sections, subsections, topic groups, topics and question groups.

94. The dialog designer of claim 82 including a dialog designer tree which

displays levels in a hierarchical relationship.
95. The dialog designer of claim 92 wherein each level has its own set of

properties and the level with its associated set of properties makes up a

container.
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such a narrative; (2) means for linking said narrative back to topfds anii
questions of dialog; and (3) neans for constructing graphs and tabl es
fromthe data associated with the use of a specialized software
application. 103. The end-product designer of claim 102 wherein every

| evel has formatting properties which determ ne the display of the text
that is assenbled into it. 104. The end-product designer of claim101
wher ei n ¥hdheodialagrmesigngrafsdaim 8k whesdiartbe coptaandrsis alisplayedeen al05. The
end- product designer of claim 101 wherein the docunent infrastructure

conpr i sedalbg\desigre teecihi Dnmnnenbhewingane higarery efdsntainggdt ences, phrases
and sni ppets. 100 2 7 JAN 2004 106. The end-product designer of claim 105
wherei n sections, subsections, paragraphs, sentences, and phrases of the
docunent infrastructure are organizing levels. 107. The end-product

desi gner | 8 ; rei . rY.0r | Z] f._the
end-gro u@:rh e@?'é’hi‘?%‘ ereoericih'g]t%%%eﬁ'gr‘f%%ﬂo%@%i)gm%megé?é]m nes

whet her ,that. o nizing level and its children are processed. 108. The
end- pr odtRES ﬁ'&@ﬁ@?ﬁbé%‘?@-ae&ﬁﬂhﬁg)%ﬁﬁ?féﬂﬂp&&rgfaepi '(99?‘236}'1‘@&'%9“?@ an
organi zing |l evel that has no direct parent or subordinate and is used to

mimc 38 @askieNng capability of the organizing level that is its parent.
109. The end- product designer of claim 106 wherein snippets are used to

98. The dialog designer of claim 97 wherein the container may be added,

modified, copied or moved.

99. The dialog designer of claim 90 wherein the questions take the form of

true/false, yes/no, multiple-choice, date, time, text, or numeric response.

100. The dialog designer of claim 90 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.

101. The end-product designer which designs a document within a software
system utilizing knowtedge architecture by capturing structured content as a
hierarchically scripted end-product, in a designer development environment
and utilizing said structured content via a specialized software application, the
end-product designer comprising:

a) means for designing document infrastructure organized as a hierarchically

scripted end-product;
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_ _ _ 27 JAN 2004
generate a witten word. 110. The end-product designer of claim 105

wherein snippets are assenbled into phrases and sentences which in turn
are then assenbled into paragraphs and then further assenbled into
subsections and sections. 111. Th6 6nd- pr6du6t &-isigher of rleilrn 101
whecrtin nn end-product Anoly!m~ facility processes any selected | evel of
t he end-product hierarchy and its children and produces all pernutations
of any dﬁt@ﬁ@m%forr@mrmg@gm apdidata relationsttigs belivegrrokigrarctisallgner of
claim 111 wherein the end-product analysis facility processes through a
sel ect edsdriptas] end-productmododialbge andi er archy and its 101 2 7 JAN 2004
children to determ ne the topics and questions which contribute to that

sel ect ect)preanfordppiintly HedoGimeat infrasRictuldIand #hé ré1gfishdiss (i nat i on
of results for those topics and questions can be used to produce every

i bl | | : | ' f
Gnd produei L HpBumalt SendBiddroiy M iBIR SRS RIS, of crai m

111 wherein the end-product analysis facility conprises: (a) neans for
selecting a starting level in the end-product hierarchy; (b) means for
determ nj J’%H children of the sta_rting | evel ; (c) nmeans for determ ning
all di adp?g’g- Rrefideradugh denigagr of clapn (1Rd wheretn the eaas foranplying chil dren;
(d) means for determ ning the possible answers for each dial og container;
(e) mearnBclgdes:di splaying a |ist of dialog containers;

(1) means for constructing a narrative from components necessary to produce
such a narrative:

(2) means for linking said narrative back to topics and questions of dialog; and
(3) means for constructing graphs and tables from the data associated with

the use of a specialized software application.

103. The end-product designer of claim 102 wherein every level has
formatting properties which determine the display of the text that is assembled

into it.

104. The end-product designer of claim 101 wherein the document comprises

text, charts, graphs or tables.
105. The end-product designer of claim 101 wherein the document

infrastructure comprises levels of sections, subsections, paragraphs,

sentences, phrases and snippets.
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(f) nmeans for allowing the user to select and | ock down possi bl e angwensy 2004
(g) neans for processing through all possible pernutations of answers; and
(h) means for displaying all resulting narratives for each conbi nation of
answers. 114. A nethod for providing a user comunity with expert

know edgtd®. Thergnd-prodyict Hesoser ehwiagn 05pxherejn seatiamsngubsegtionsal i zed

sof tware application capable of making expert know edge available to the
user conparagaphsbsenténngs,tare phesealdf tresldscimeat imfraspptiuwcatar®n i ncl udes
the steps of capturing structured content in a designer devel opnment

envi r onnghnizidgeleeed. t he structured content is conposed of a 102 2 7 JAN
2004 hierarchy of topics and questions or a hierarchically scripted

end- product, and utilizing the structured content via a specialized
software application, the step of utilizing including preparing the

structur t [ resenting the structyred content
o & uselSh i et ateiuct RBsBhel Bt bR g ooy RBAL A LR S 2R R e user
in softv&re arE]d cgm‘runi cati r} results of the wuser interaction with the
st r uct urddNe EAARTPANE desianesrtices is asondition preRarty Wik daterminesm t he
hi erarchically scripted end-product; 2) receiving a request froma user
for expavhetheothateiganizing Ieyel gndiitsathilgrarx pesr proceeseéddge to the user via
the specialized software application. 115. The nethod according to claim
114, wherein the end-product is a narrative which comuni cates findings
and opi ni ons based upon the expert
108. The end-product designer of claim 106 wherein an action container is an
organizing level that has no direct parent or subordinate and is used to mimic

the grouping capability of the organizing level that is its parent.

109. The end-product designer of claim 105 wherein snippets are used to

generate a written word.

110. The end-product designer of claim 105 wherein snippets are assembled
into phrases and sentences which in turn are then assembled into paragraphs

and then further assembled into subsections and sections.
111. The and-product designer of claim 101 wherein an endsproduct analysis
facility processes any selected level of the end-product hierarchy and its

children and produces all permutations of any potential resuiting narrative.

112. The end-product designer of claim 111 wherein the end-product analysis

facility processes through a selected level of the end-product hierarchy and its
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know edge provided via the specialized software application. 116. THel JAN 7004
nmet hod according to claim 114, wherein the docunent is conposed of a
selection fromthe group consisting of narratives, charts, graphs and

conbi nations thereof. 117. The method according to claim 114, wherein the
end- pr odiidrenter detegminethetapics angrqusastions whichreentibuteole thator ding to

claim 114, wherein the step of providing expert know edge includes

comuni celéaied postian ohepdppaduct satpl m’dig'g'lelnmﬂmsaibiercombinaﬁmmof ative. 103

2 7 JAN 7004 119. The nmethod according to claim 114, wherein an expert

di rect | yrebuitd fis thése topiecand gnestiornaf cambe uspd td peddue evist9 posbiblesyst em
according to claim9, wherein the docunent is conposed of a selection

from t he)eirRURidiPOEhStrative Bt I Sabt8DorORbE End Prodite sRpt c&9mbi nati ons
t hereof. 121. The system according to claim 10, erein the docunment is

corrposeg;neq.'feratg selection fromthe group consisting of narratives, charts,
gr aphs d ~ conbi nations thereof. 122. The software system according to
claim 19, wherein the docunent is conposed of a selection fromthe group
consisting of narratives, charts, graphs and conbinations thereof. 123.
The end- product designer according to claim 101, wherein the docunent is
conmposed 6k TRewnd=praduet designenef %amﬂ 1d ovharetn the esid-peadugt pDalsischart s,

facility comprises:

(a) means for selecting a starting level in the end-product hierarchy;

(b) means for determining all children of the starting level,

(c) means for determining all dialog containers which exist in the starting level
and its chiidren;

(d) means for determining the possible answers for each dialog container;

(e) means for displaying a list of dialog containers;

(f) means for allowing the user to select and lock down possible answers;

(g) means for processing through all possible permutations of answers; and
(h) means for displaying all resulting narratives for each combination of

ANsSwers.

114. A method for providing a user community with expert knowledge,
comprising the following steps:

1) building a specialized software application capable of making expert
knowledge available to the user community, building the specialized software
application includes the steps of capturing structured content in a designer

development environment, wherein the structured content is composed of a
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graphs and conbi nati ons thereof. 124. A software system having an Zog)éﬁN 104

know edge architecture conprising: A) a designer devel opnent environnent
that captures structured content and prepares the structured content for

subseque structured content rising (i) a hierarc

topi cs a ﬁ@tj@ﬁgp Equ% @P Lgs ‘Ef‘sac’%%@&rﬁf %M;%&pte%md@rodmmr&)

end- product script, wherein the structured content has been 104 27JAN2004
devel opeRliZiNg hegrciuedsonientaia erspesialicad softyare applicationhthesstepi f i

subject matter, and wherein properties of the structured content are

det er m n@fwtﬁvlngtlneludumpnepandgmbedtrhgturérecembhwwseyﬁ Softwgrecapt ure and
prepare the structured content; and B) a software appli cati on environnent

that utipresestingthesstrustlrsReoment R uber ini SoftwirB ARkt %erese”“ ng a

di al og of the topics and questions to a user having Information related

to the sffgdtiired cImeSGLitRid ﬁ erdh Stolﬂﬁlaq'?%ﬁ?ﬁ'ﬂql&lfgﬁ“ Or%gu%étﬁ ®ns to

provi di ng for navigation by e user within opics
provi de t e eSS|n he answers through
t he d“iisl El\iﬁgﬁq&@gr\p& Hiéogté'é(ﬁgfééi{ ﬁ'('fe' C}P‘ﬁ are é‘@gaeé?“éﬁ"?'ﬁtom the group
consi Stl ne% % es charts, graphs, and conbl nations thereof. 105
erated e ierarchically scripted end-product;
2) receiving a request from a user for expert knowledge; and

3) providing expert knowledge to the user via the specialized software

application.

115. The method according to claim 114, wherein the end-product is a
narrative which communicates findings and opinions based upon the expert

knowledge provided via the specialized software application.

116. The method according to claim 114, wherein the document is composed
of a selection from the group consisting of narratives, charts, graphs and

combinations thereof.

117. The method according to claim 114, wherein the end-product includes

charts and graphs.
118. The method according to claim 114, wherein the step of providing expert
knowledge inciudes communicating resuiting expert knowledge to the user in

a narrative,
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119. The method according to claim 114, wherein an expert directly builds the

specialized software application.

120. The system according to claim 9, wherein the document is composed of
a selection from the group consisting of narratives, charts, graphs and

combinations thereof.

121. The system according to claim 10, wherein the document is composed of
a selection from the group consisting of narratives, charts, graphs and

combinations thereof.

122. The software system according to claim 19, wherein the document is
composed of a selection from the group consisting of narratives, charts,

graphs and combinations thereof.

123. The end-product designer according to claim 101, wherein the document
Is composed of a selection from the group consisting of narratives, charts,

graphs and combinations thereof.

124. A software system having an open knowledge architecture comprising:
A) a designer development environment that captures structured content and
prepares the structured content for subsequent use, the structured content
comprising (i) a hierarchy of topics and questions related to a specific subject

matter, and (ii) an end-product script, wherein the structured content has been
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27 JAN 2004

developed and organized by an expert having expertise in the specific subject
matter, and wherein properties of the structured content are determined by
the expert and used by the software system to capture and prepare the
structured content; and

B} a software application environment that utilizes the structured content by (j)
dynamically presenting a dialog of the topics and questions to a user having
information related to the specific subject matter of the topics and questions,
(ii) providing for navigation by the user within the topics and questions to
provide answers to the questions, and (iii) processing the answers through the
end-product script to generate an end-product selected from the group

consisting of. narratives charts, graphs, and combinations thereof.
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