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BACKGROUND OF THE INVENTION
30 Mcdern business enterprises must address issues
surrounding the business in a systematic, often time-
driven, manner. Such business enterprises typically have
an organizational structure, often of a hierarchical or
matrix form, to define the wvarious groups of individuals
35 responsible for a particular area of the business. Often a
particular issue evokes different concerns from different
groups, resulting in differing definitions of a problem to
be addressed. Further, individuals within the groups may

not have the knowledge, or expertise, to effectively



such as inexperience or |lack of longevity in a particular role. Lines of
communi cati on can becone blurred when 5 individuals assune they share a

common understanding of a problem The notion of a problem surrounding a
conpl ex ¥NQUAR2IHn can have different neanings to differenPCusapssosor

i ndi viduals within the business enterprisse. The term "problent is often

used indiscrimnately to define factors 10 such as a conplex situation

requi ring aeldm@ss aan@Jafrltaeule@ plro&rernorort ke ceause , of i mMabf upedd pns or
error, a difficult .choice, or fut urec% ou Ile%Each of these concerns

requires difter&nt THEFPShielet 8FI L& JEPE- ot tRAEELGHEAT cul ar

situation. rlicor to |rrpl enenting action, such a 15 situation must be broken

doun o & menagealy e set. obulssuss M chreauLenaet| gn, a0d wych can

be verified as orrect Fsstes which WTT Fes
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However, as |indicated above, different groups and ave
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00/ 02137 PQI@H%%Q“%%Q&? réguire action, and which can be verified as
the correct set of issues which will resolve the situation.

Effectively addressing the issues presented by such a
complex situation, therefore, requires clarification of the

20 exact issues to be acted upon. However, as indicated
above, different groups and/or individuals have different
needs, and each may have a different definition of the
problem, depending on how the complex situation affects the
responsibilities of that group and/or individual. Further,

25 employment terminations, transfers, and organizational
changes can result in a lack of individuals with expertise
and experience concerning such a complex situation. Such
factors can cause a business enterprise to implement
ineffective actions, perform duplicative acts, or even to

30 implement actions which exacerbate the situation.

It would be beneficial to provide a computer software
program adapted to provide an interactive interface to
receive information surrounding such a complex situation,
display such information in a format which allows the user

35 to refine issues 1in a stepwise manner, and store such

information, including both the solution or resolution and



t he thought processes that created them for subsequent query and
retrieval by nmultiple users for addressing future such conplex situations.
5 BRI EF SUMVARY OF THE | NVENTI ON A conputer software application, graphical
user int#¥GeMB1’CUI ), and nethod for entering informti onPCTMSEVISONNG a
conpl ex business situation, refining such information in a stepw se nanner
through such an interface, 10 generating a list of effective actions for

addr essi ng tsch thaubusi Nesscssdaiat ir@Rr abdeSLOK 1 NG lch e nf Oéﬁ@éé@ﬁeﬁﬂ‘ a
know edge base adapted for future query and reporting use for su conpl ex

busi ness si¥4fdtY Jf%tlb]r%‘(ﬁldé%’ 1 lgfekp 1 eoru%eercﬁje‘?&re Hdppotiass Sereen
structures saidkov«mnqﬂlew sdftubTigpeci fic aspects of such a situation to
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concerns should be addressed first, and whether these concerns present a
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action list. Such process screen sequences provide a
systematic method to gather and organize information
effectively in order to resolve a complex situation, and to
store such information in a knowledge base for later query

20 and retrieval for the same or similar situations, thereby
preserving enterprisewide knowledge and expertise. An
action tracker interface is also provided which provides
task management and monitoring of the various actions
determined by the process screen sequences. The user has

25 the ability to access the process screens in a non-linear
mode and can toggle between interview and worksheet modes
described further below.

A situation appraisal process screen sequence provides
a starting point 1in assessing a complex or ill-defined

30 business situation. An interface for entering concerns
presented by such a situation is presented to a user, and
allows prioritization and categorization of such concerns.
In this manner a user determines which concerns should be
addressed first, and whether these concerns present a

35 problem to be resolved, a decision to be made, or a

potential problem which could result from a present plan or



decision. Alist of actions to be undertaken by groups or individuals is
defined through the action tracker interface to address the prioritized
concerns, and includes an indication of which of the other process screen
sequencesWO &B137d be undertaken: problem anal ysis, decisi @aTAISaY1PH#%S,
and/ or potential problen opportunity anmatysis. A problem anal ysis process
screen sequence provides an interface for entering information surrounding
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cause. Actions and tasks needed to be undertaken to verify
the most probable cause are assigned and monitored through
the action tracker interface.

20 A decision analysis process screen sequence provides
an interface to allow entry of a PURPOSE OF A DECISION
based on specific lists of results sought, and entering
alternatives which might satisfy each result. Alternatives
are then considered with respect to each result. Various

25 risks associated with each alternative are entered, and are
ranked based on magnitude and probability. A decision
choice is then determined by scrolling through and
balancing the alternatives and risks. A decision analysis
may be undertaken based on a situation appraisal, may be

30 used to assess several possible causes resulting from a
problem analysis, or may be undertaken independently.
Actions needed to implement the decision are then entered
and tracked using the action tracker interface.

A potential problem/opportunity analysis process

35 screen sequence provides an interface to assess and

determine actions to mitigate or eliminate future possible



-5 problens and capitalize on opportunities which may arise during

i npl ementati on of decisions and plans. This process screen sequence nmay be
undertaken as indicated by a situation appraisal, may be used to eval uate
a deci si oW@00/02tH7cat ed by a deci sion analysis, or may be URABUSHKEN49

i ndependent|ly. Possible future problensSor opportunities are identified
and entered, and |ikely causes of each future problemare identified.

Preventati yeoddkm@nsamdli cpisanveet o edpgerthigi tike! naes ohapceuriience of
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implement the preventative actions and contingent actions
15 are then entered and tracked using the action tracker

interface.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The invention as defined herein will be more fully
20 understood by reference to the following drawings and
detailed description of the drawings, of which:
Fig. 1 shows a top level functional block diagram;
Fig. 2 shows a system architecture block diagram;
Fig. 3 shows a flowchart of the situation appraisal
25 process sScreen sequence;
Fig. 4 shows a flowchart of the problem analysis
process screen sequence;
Fig. 5 shows a flowchart of the decision analysis
process screen sequence;
30 Fig. 6 shows a flowchart of the potential problem
analysis process screen sequence;
Fig. 7 shows the LIST THREATS AND OPPORTUNITIES screen
of the Situation Appraisal screen sequence;
Fig. 8 shows the SEPARATE AND CLARIFY CONCERNS screen
35 of the Situation Appraisal screen sequence;



Fig. 9 shows the CONSI DER SERI OQUSNESS, URCENCY AND GROWMH screen of the
Si tuation Appraisal screen sequence; Fig. 10 shows the DETERM NE ANALYSI S
NEEDED screen of the Situation Appraisal screen sequence; 5 Fig. 11 shows
t he DETERWOBY/GEP NEEDED screen of the Situation Apprai S®CTAENE3049
sequence; Fig. 12 shows the STATE THE PRGBLEM screen of the Problem

Anal ysi s screen sequence Fig. 13 shows the SPECI FY THE PROBLEM screen of
the 10 Probl emmnal ysi SSW§th%GQ@|@Iﬁ|§?DEIF| serMbUShews , t her&Bfcy anD

DI STI NCTI NCES sc Flen %d\ %he Probl em Apal ysi S screen sequence;
Fig. 15 sh SSFRTE SOoS] 6L BEARSESD APRER T ( HEC Pt GTEHRTGRA yi §
screen sequence;Fith Fi@.sHéwshos DREERESTE POSSELBEES CAEUSBESDAGAINSH of
SPECI FI CATI t Pr. screen sequence, Fig. 17
shows the %E%ﬁ/ltﬁi%%% @@faﬁ%&AgEéQ%&U%%S S¢F%en of the Probl em Anal ysi s
screen sequence;Fiz0 Fily. sh@vshobhe PREERATHERIEDCTSETDENVERCE¥eTHE fTRUE

CAUSE scr een (Qfa ik Riphl.em.Analysks §g&§§1rllcéequence Fig. 19 shows the
THI NK BEYOND THE FI X screen of the Problem Anal ysis screen sequence; Fig.

20 shows the STARS THE? DI?(E}(BYSO\It§€r e%“hmb?f LHE Bl siseweamal 95i shscr een
sequence; Fr@pbldh mews stike sBEVELOR-EBIEE} VES screen of the Decision

Anal ysi s screen quence; Fig. 22 s e ASS| E ECTI VES II\FI'O MUSTS
AND WANTS screeFrS‘ll ?g E'gsit Aﬁ’g&ﬁtg Eg}:eﬁﬁ e ey Pifg.th
shows ltthe \ﬂ@%mTHElaMNIS screen etqtuhecebPeci si on Anal ysis screen
sequence; Fig h QEB%]% he. Deci sion
Anal ysi s screen%@éu%eéﬁﬁdg Rﬁ%}%\/\/@&g?‘%ﬁé&ﬁﬁl %EIEP W S SEROUGH THE
35 MUSTS s&fedimeofPnohd epedingilysiAnaryses segeemcerquence; WO 00/ 02137

PCTI US99/ 15049 pif. 15 shows the STATE POSSIBLE CAUSES screen of the

Problem Analysis screen sequence;

15 Fig. 16 shows the TEST POSSIBLE CAUSES AGAINST
SPECIFICATION screen of the Problem Analysis screen
sequence;

Fig. 17 shows the DETERMINE THE MOST PROBABLE CAUSE
screen of the Problem Analysis screen sequence;
20 Fig. 18 shows the GATHER FACTS TO VERIFY THE TRUE
CAUSE screen of the Problem Analysis screen sequence;
Fig. 19 shows the THINK BEYOND THE FIX screen of the
Problem Analysis screen sequence;
Fig. 20 shows the STATE THE DECISION screen of the
25 Decision Analysis screen sequence;
Fig. 21 shows the DEVELOP OBJECTIVES screen of the
Decision Analysis screen sequence;
Fig. 22 shows the CLASSIFY OBJECTIVES INTO MUSTS AND
WANTS screen of the Decision Analysis screen segquence;
30 Fig. 23 shows the WEIGHT THE WANTS screen of the
Decision Analysis screen sequence;
Fig. 24 shows the GERNERATE ALTNERATIVES screen of the
Decision Analysis screen sequence;
Fig. 25 shows the SCREEN ALTERNATIVES THROUGH THE

35 MUSTS screen of the Decision Analysis screen sequence;



Fig. 26 shows the COVMPARE ALTERNATI VES AGAI NST THE WANTS screen of the
Deci si on Anal ysis screen sequence; Fig. 27 shows the | DENTI FY ADVERSE
CONSEQUENCES screen of the Decision Analysis screen sequence; 5 Fig. 28
shows t heW@NNA2IBAE BEST BALANCED CHO CE screen of the Decper@sosNsadysi s
screen sequence; Fig. 29 shows the | MPLEMENT DECI SI ON screen of the

Deci si on Anal ysis screen sequence; Fig. 30 shows the DEVELOP A PLAN screen

of the 10 Potential E%Obél%aﬁn%h)é&éo@ﬁz(z@@nAi‘ﬁ‘R%%VE@ IpGRLINSTPOUS;
LI ST PO‘I’EI\IQA@LP53f LENS scr%en of . the Potential Problem Analysis screen

sequence; : CIENs Ctth &N RSBESES FRIREATS. ¥Et 2 eFCEICR heed M@t i al  Probl em
Anal ysi s screen Reguatteshcds Rirgs BFaows ADverRSENIINERJUHERYS GAUSES,

screen of t 0 I em. Anal SI S screen sequence; Fig. 34 shows
the TAKI NG ggé\?ﬁ\h%‘%\?%o&c%\?‘ YEET edh %?n tHEPot®ehti al Probl em Anal ysi s
screen sequence;Fifi.g.283 5 hshieng heh MAREKITNG GENTI NEENNCACT IOV INE eatr<efh 20

the POtentk%lt%%owé@TsAB%lﬁﬁhi S¢ eSEré@HU§Q endd §- 36 shows the MODIFY
PLAN screen of the Potential B | em n(?@%I S screen sequence; Fig. 37

shows the ACTI ONYERACKER %W@enth‘ifl FMEIEMERGWSDERES EON umciresnappf aitdal

knowl edge ;e s 26 ARadyageastrELd. ségushoup the probl em anal ysi's know edge
base ER diagra Fig e Ci Sion ana i s know edge base ER
di agram 30 Fi grp #r sﬁgvvs ﬁ@spoggﬁtl FVELQbI e a‘%‘aﬂl\ilm%c%ﬂiw é&dge thsase ER

di agr am® F!P@tem:aaslhmmlam potepstial sopper tsmign@nal ysis base ER
diagram Fig. 4%sfiove) tREACHTAN U AEKCROERMMEAISLRAIER (3 0l agam YO
the Potential Problem Analysis screen sequence;
Fig. 32 shows the ASSESS THREATS screen of the
Potential Problem Analysis screen sequence;
15 Fig. 33 shows the CONSIDER LIKELY CAUSES screen of the
Potential Problem Analysis screen sequence;
Fig. 34 shows the TAKING PREVENTATIVE ACTION screen of
the Potential Problem Analysis screen sequence;
Fig. 35 shows the TAKING CONTINGENT ACTION screen of
20 the Potential Problem Analysis screen sequence;
Fig. 36 shows the MODIFY PLAN screen of the Potential
Problem Analysis screen sequence;
Fig. 37 shows the ACTION TRACKER screen;
Fig. 38 shows the situation appraisal knowledge base
25 ER diagram;
Fig. 39 shows the problem analysis knowledge base ER
diagram;
Fig. 40 shows the decision analysis knowledge base ER
diagram;
30 Fig. 41 shows the potential problem analysis knowledge
base ER diagram;
Fig. 4la shows the potential opportunity analysis base
ER diagram;
Fig. 42 shows the action tracker knowledge base ER
35 diagram;



Fig. 43 shows the general process screen sequence class inheritance graph;
Fi gs. 44a-44c show the situation appraisal class inheritance graph; 5

Fi gs. 45a-45d show t he probl em anal ysis class inheritance graph; Fig. 46
shows t heVd260/8213h anal ysis class inheritance graph; Fig. p&T/iseows049 he
potential problemanalysis class 10 intferitance graph; Fig. 47a shows the
potential opportunity analysis class inheritance graph; Fig. 48 shows the

action tracker crags igheshbascerhdr aplhertd Fb@ocd2sShouwseLhe £§¥§5§EEA

PLAN screen of the Potenti al ortunity Analysis screen sequente; Fig. 50
shows the LG'SEPCFEGHACAGSPERPORF TI ES screen of the Potential Opportunity
Anal ysi s screen BisgpienceaH4r Shehownd hes ASSHESS BENEAS sor eed £fs t he
20 Potenti al Qrtuynit al ysis screen sequence; Fig. 52 shows the

CONSI DER ﬁfﬁ%‘%%&a Elén of the Potential Qpportunity Anal ysis screen
sequence; Fig. 53ig&hows 4bhedFAKI NGPROVETENG ACKHI@N sceeehyels t helass
Potential Qopidinidde Aalrsi s screen sequence; 25 Fig. 54 shows the TAKING
CAPI TALI ZI NG ACT] ON screen of the Potential Opportunity Analysis screen

sequence; Fig. 55:%hot® PREVROBPRYJPCARLSEr &R loBithePRtsentikgritance
Opportuni t yyrAnalysi s screen sequence;, Fig. 56 shows a GUI screen indicative

2l ternati ve onbdiidiont of SLRE' GU'C SEPRERE S (ROAFLARIBRY abpr .S
procesls scriggresigguerccgraghi;gs. 74-84 show a first alternative embodi nent
of ‘the QU scregns of fhe pighlemAnal K5t PLoPess,SEIaen: « 75 Semuance: and
class inheritance graph;
Fig. 48 shows the action tracker class inheritance
graph;
15 Fig. 49 shows the DEVELOP A PLAN screen of the
Potential Opportunity Analysis screen sequence;
Fig. 50 shows the LIST POTENTIAL OPPORTUNITIES screen
of the Potential Opportunity Analysis screen sequence;
Fig. 51 shows the ASSESS BENEFITS screen of the
20 Potential Opportunity Analysis screen sequence;
Fig. 52 shows the CONSIDER LIKELY CAUSES screen of the
Potential Opportunity Analysis screen sequence;
Fig. 53 shows the TAKING PROMOTING ACTION screen of
the Potential Opportunity Analysis screen sequence;
25 Fig. 54 shows the TAKING CAPITALIZING ACTION screen of
the Potential Opportunity Analysis screen sequence;
Fig. 55 shows the MODIFY PLAN screen of the Potential
Opportunity Analysis screen sequence;
Fig. 56 shows a GUI screen indicative of the top-level
30 menu as illustrated in Fig. 1;
Figs. 57-73 show an alternative embodiment of the GUI
screens of the situation appraisal process screen sequence;
Figs. 74-84 show a first alternative embodiment of the
GUI screens of the problem analysis process screen

35 sequence; and



Fi gs. 85-137 show a second alternative enbodi mrent of the GU screens of
the probl em anal ysis process screen sequence. 5 DETAILED DESCRI PTI ON OF
THE | NVENTI ON The top |l evel functional block diagram of the conplex

si tuati onW@8K®IFent process screen sequences 10 as def i nedCTNESOLI13049 S
shown in Fig. 1. Situation appraisal 12%s typically nost applicable to an
initial assessnment and 10 enuneration of concerns surrounding a situation.
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sequ s Si s i Si p [
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concern. Eaelkjuehcehe three 15 anal ysi s process screen sequences 14, 16, 18
may al so be invoked independently irrespective of a corresponding
situation analysis. Action tracker interface 20 is available from al
proces® screen sequencEsIAAP MBPCAISE I10Ne OFnVokedNVENEPENdent | y. 20 Fig. 2

shows an archit eglurdlp bl aedy di @gs@nm of1 tkkt@bd@Y&I c&STiérﬁ' Bhi ¢het gz tr@@'lte'}'{at' on

assessment process screen sequences are invoked ftware arc ture 23
as i ncl udédFUPEH OBx ARSES SR WBFRSESF| 6RTO9N| REAHABSSEhA0 prociedsned

conponentsh%éewhlchscannﬂnselhheFﬁgtuatlonsgﬁnﬁﬂﬁkﬁisabprgggghenyanqu5|s
deci si on anal .S, .and ot entJ al_.probl enio portunlt anal ysis software
whi ch drivé p%%gﬁ% ocessgséﬁjé% sé%Uengéb ctt'oht %?gc ‘%ﬁﬂ%ﬁﬁen@n§6
conpr ildes somgegrsidni vohg tdrecaots osurrackeringaceessibhaecidm om amphief the
process chgggaéggqu%%%lténqwﬂ%HQQHQ9§§¥%QH?Q9§S§hEQH %%t%h%V§&OO%S%rIOr
situation assessnment activities are perforned by report witer component
28, for bPEAGSHUSTFRICRHFRE r ePEPELEN cANA K qddnt | d¢@bs bn dama lysdsd

keyword query afr opbeensear cblragléﬁvrappeﬂtuﬁﬂtyf Qha1RAROITY | Ngsspecific
entities and |tu?%|ons O her 5}3 gﬁg and administrative functions are

provi ded byPROT66PG5137° PET/ P88 CofﬁeFPcensFﬁﬁﬂhaﬁégdﬁﬁﬁtt@éﬁﬁonent
32, syst emasappelt qompeEEentscreen sequences 14, 16, 18 may also be

invoked independently irrespective of a corresponding
situation analysis. Action tracker interface 20 1is
available from all process screen sequences, and may also
be invoked independently.

20 Fig. 2 shows an architectural block diagram of the
system in which the situation assessment process screen
sequences are invoked. Software architecture 23 as
included, for example, 1in workstation 22 includes the
process components 24 which comprise the situation

25 appraisal, problem  analysis, decision analysis, and
potential problem/opportunity analysis software which drive
the process screen sequences. Action tracker component 26
comprises software driving the action tracker, accessible
from any of the process screen sequences. Knowledge base

30 access and retrieval of prior situation assessment
activities are performed by report writer component 28, for
broad queries and retrieval of large quantities of data,
and keyword query or other searching component 30, for
pinpointing specific entities and situations. Other

35 support and administrative functions are provided by



34, and adm ni strative conponent 36. Wirkstation 22 is networked to renote
users 38, for enterprisew de access at renote |ocations, and local 5
network server 40, for accessing the know edge base 42 to store and
retrieve p¥POPOBBT uati on assessment data. Archive dat abaser@ussedsebi ent
dat abase 46 are for backup functions aAa@-enterprise specific information,
respectively. 10 The software as descri bed above is executed on a device

such as worksdétd oy 2Randdeddlis esmadidmntsy, W%%Sg[é@%b@gt'éo RoSde i t

m cropr oces - based, s stem such as a PENTI and executes on a

W NDOWS( r) %8’4 ’bcg d“b])r/ SR (i &OFPPSPGBFhég operating systemas conpil ed.
16 15 bit users Wmayk:ma’dlczre Qﬁmr_sr chatwyrleadi tablremdenssons 3Bor g€ on
ol der PCs y o] nd ho ver execution y. be

possl bl 6 with TaLs Y 4 et &7 CUEE " e AL PR ARG oo el st o
sequences dé@t‘r"r‘@@kfﬁ@rﬁ@r BE) oWodr ea cCEE Jgiontt e dkod v bed g NB@&AS( rd2- type

graphi cal usesrd NteLd acest r LOPDN, O, FTBNY; GO LT %é%(}p ﬁsacreens
are scrolled through using common scroll arrow buttons - down

menus may HeFRSEE t 2 FaRpSPet dedny drliand ateahnss ndd aﬁ&rtﬁ%lmc%w een
sequence. Afmwtrldn’es/ beghfdW t h ety rp2ipEOCeS Spedigalt SeqUERESrmA SO,
through a puI - down nu, although it is expected that a situation

appr ai sal V\neﬁpecp ‘ecede one or nore of the other process screen sequences.
Each pt®cess scriBem sefjuence is demmtibedhldyvea niapuecupsdcessai dentifier
or file na I trl t?ﬂ:g kn e base entry. Entry cells
are either P#reiﬁc?%rmg %é\%%l% eg%rl p'?]?,}‘%/Sg'gliexte%D el I%/t’down nmenus to
popul at e tW#?‘@*’eﬂ@ﬁ*o@ﬁ ahdrRy ¥ |t Wcﬁqnﬁqceemwed\ smtrenmy el ect

either a wme@é, al:mmmmn@ltmvaﬁwve!@ﬁl@s &peer @Hnﬂfbwé@r g ode is
for the experlo@n r, and 35 allows unpronpted entry of talntothe
rel evant fi%f %3( 2R t Y e s SRGTAIMNY 1t & riePised- noke WO

00/ 021 PGEﬁUSQQéﬂ§Oﬂ£y utillize commercially available extensions
for use on older PCs. 32M main memory is recommended,
however execution may be possible with less memory with
lower performance.
The process screen sequences defined further below are
20 point and click WINDOWS®-type graphical user interfaces
common to many computer applications. Screens are scrolled
through using common scroll arrow buttons, and pull-down
menus may be used to jump between various screens in a
particular screen sequence. A user may begin with any
25 process screen sequence, also through a pull-down menu,
although it is expected that a situation appraisal will
precede one or more of the other process screen sequences.
Each process screen sequence 1is identified by a unique
process identifier or file name for later retrieval and
30 knowledge base entry. Entry cells are either for free form
entry of descriptive text, or pull-down menus to populate
the field from among a list of finite choices. A user may
elect either a worksheet mode or interview mode of
operation. Worksheet mode is for the experienced user, and
35 allows unprompted entry of data into the relevant fields to

expedite the assessment. Interview mode 1is a more



structured environment which pronpts the user with specific questions to
elicit the proper type of data fromthe user. Wile slightly nore tine
consum ng, this node allows a novice to produce an accurate assessnent
until thevQeep213E 5 confortable with worksheet node. Mydeseamysdastoggl ed
at any tine. Information input by theldiser during interview node is

i ncorporated into the correspondi ng worksheet and vice- versa Each of the

process sqm&%@%ﬁﬁﬁdér{w%l@p cﬁ‘ipﬁcsortg@i\;f% {f@' es
call ed Process 10 Application Kits (PA whi ch can be In ep nden

provi ded. FHTHAS eaehe T(lEaﬁh%epEﬂE?Bn#iﬁﬁ p6 saite £roparthecurser-

busi ness fricilse orslgmmpyofmuserilﬁrw odghsteng COMbY ealogar chi i egkure (per
M CROSCFT( entogb&e L. é Addi ti onal PAKz gan be devel oped to
access the ‘@li base acéuﬁuf PR RPERSPRBE pHBESSs WG dsipr 15

sequerﬁ:es,CCfITcﬁO@@ﬂ}:ﬂ ewvoh genckabecpropdet spéwidd cmayeper ttogrlddo gener at e
periodic rgpertsyabouty Lididdgalon it . r h t rocess._ screen
sequences, process checkersa rl?rrllni ng I n )E Qﬁgcgg%gu%@(ﬁgeené%ndwfe"fter
data 20 WHIR4F i §Si ApFepyrefedusierto t Hes eBYrERASAPNAGNE hato rksimsiedt eandand

correct datid-srqivi deghdly dhetHseprbheoygheout e8GR IRGILREN SRQUENGS-
These proc SS checkers anal gze t he gserpgl FFﬁgﬁrﬁva” ous i nput points, and

det ect it &t Vhi cht @ar e®TPRREFGt o1 PEGuUI §t GG edtisiesDs’
Const¥uct iAm yiqerased Kessage®PAKIse , pr axHided t@amheb@sermdépmrsglyn

pr oper coéfle&;iéghof datanentry ac%r 50 iEgnf |brmt E%Itéhze% E)ut data is

correct W th correspén Mg pronpts for resp Bné éﬁbdadl ment ,
three pr od@%tﬂcﬁhekﬁ@ér bugiaesapl i edr hpwewer oaddigdonakth86ugheckes s

coul d be ida epprLed t&&mﬁecp@uﬁé cypar tméefm@?fé%g?gg tchebtgiegt base

requires. Further, process checker nessages may b
experi encéfiRlers Vit ido WAL r BYES r £38uche aS6VELaREE. Yn BRFERNVATIIGN

M SSTATED priecessgehepkee ergptaysuradeat bagedhanalnesi spebcdssi Npudrd&, det ect

ski pped ste unsound data, _or inconplete analysis. Such nessages are
typically df‘p%p? Xyed astthe B3 5@/1521%) P@?%@?%SOE@J%‘C specific

reports or to generate periodic reports about critical
items. Throughout the process screen sequences, process
checkers running in the background screen and filter data

20 which is input by the user, thereby ensuring that complete
and correct data is provided by the user throughout each
screen seqguence. These process checkers analyze the user
input at various input points, and detect items which are
likely to require refinement or correction.

25 Constructively phrased messages are provided to the user
to assist in proper correction of data entry, or to
confirm that the input data 1is correct, along with
corresponding prompts for response. In one embodiment,
three process checkers are implemented, however additional

30 checkers could be implemented to suit particular types of
errors as the user base requires. Further, ©process
checker messages may be toggled off by experienced users
who do not require such assistance. An INFORMATION
MISSTATED process checker employs rule-based analysis of

35 input to detect skipped steps, unsound data, or incomplete

analysis. Such messages are typically displayed as the



-12 user attenpts to advance to a next screen, after conpleting entry on
the current screen, however could also be provided upon entry of a
particularly suspect cell. A COVWON Pl TFALLS process checker flags areas
where 5 i N e028¥ data will result in later difficulty, aspartus9s/csoudica
data itens. Such nessages are displayedldrior to wuser input as a rem nder,
and do not analyze data after entry. A SHARPENER process checker assists

inentry ofuseal i tic@dmbt &l dsoWhey & Jridd hego pranptidig as§&§g§n| n 1Q.refining
the response. A series of questl ons is presented to the user to assist in

edi ting t hEFEISIILY Eitleiedt ithe HeUTES Pt TRTSSPr oBeYSVEKeEREAY EAGCef or e,
gui des t he beugerotindalighpen senteg of sUQQ&&$duﬂatHyﬂgﬁyﬁécﬂuééi1OnSA in
order to p'c'&E/B/fo@\]t aggg&gi%y t he dee5| red |t§:f %i i nformation. All
process checker EAGVEr riide 1y FHECHSEr ohtd9TonfdkGhthg &Lt he
response enmm‘r@d:uﬁ i datfacti ldorrestlt Cehl slasepr esdrfitietlby,t hes pacess

screen seq d in gy t v text entry
from 20 tlégﬂ%g?aolasi(fﬂhedlmse be populqg?g%) én%/%?esg%%ﬁi%ggéi Br%y atCachi ng

an ext er nalMsE elnAfesast iq egefa%léd%lﬁor éadj rfiq heotkgo\illetkge Base ardderemai n
associ at ed ewitiry .t he ppagiA Col R bbe@é r&%’]&}r Sé'é’@létgesin”aé(mpﬁy of
MCROSG:T(()%\éﬁlrd Dog rrgnts &rR e;g files, jpegs, bitnmaps,
AUTOCAD( ) 28 ¥i%Pds, of Sbther YOREEr nat UFih apBFSBPFéP@ t REHeStPar tifcul ar
cel | . 1Ml owslesritns rigort lex enpames i t Ut $@ni @ppo i gabstpoabl el paralkysics
deci si on analy, t pr.ob | ysi s I ocess sc een _ sequences
are shown :%?1) I—ﬁégs u%@.g QE %%gﬁg Ir? gsg]f g |)Er§11 % he THQchart eﬁﬁgrégponds
to a specifthe <etéen iAhike Bé@ﬂﬁéﬁ?}%es?h@@sk@m betlheneforehergmheieas I thel OoW.

Speci fi cal e Fi GhrSughows @eﬁééjaéfo'};u%%@s%'l%ll lonchard . ‘lc:';
shows a prqoblem anal ysis flowhart 52; ows a decl Si on anapy

flowchart 52 &FdSH gt SHorsigt 33%8’?@%?#% BR6bl Efsanabysiis e oerhart
56. WDs00/ QAEPEAET/odS99/ B3Q49%rocess checkers may be overridden by

the user once confirming that the response entered is in

fact correct.

Cells as presented by the process screen sequences

defined herein may be populated via direct text entry from

20 the keyboard, or may be populated and/or supplemented by
attaching an external file. These files are stored in the
knowledge base and remain associated with the particular
cell or record. Such files may be MICROSOFT® Word
Documents, POWER POINT® files, Jjpegs, bitmaps, AUTOCAD®

25 files, or other external file appropriate to the
particular cell.

Flowcharts for exemplary situation appraisal, problem
analysis, decision analysis, and potential problem analysis
process screen sequences are shown in Figs. 3-6. Each of

30 the steps in the flowcharts corresponds to a specific
screen in the sequences described in further detail below.
Specifically, Fig. 3 shows a situation appraisal flowchart
50; Fig. 4 shows a problem analysis flowchart 52; Fig. 5
shows a decision analysis flowchart 54, and Fig. 6 shows a

35 potential problem analysis flowchart 56.



-13 Software architecture is based upon various third- party toolkits and
devel opnent platforns consistent wwth nodern industry devel opnent
standards to facilitate nodifications and extensions. Unified Mdeling
Language WQagMR}37i s enpl oyed to standardi ze the obj ect-ori potR899/15049
architecture. COM objects are provi dedlshere appropriate, to facilitate
integration and nodification. Rational Rose Modeler for software design,

ERWn(r) for da and p ent/-oer 0
facilitate fut u%gﬁg‘?l%rgﬁq?ndck{el%grﬁ S. SID'E}%JA'I‘IEI5 OSC\I% %PP%&I SA%g%ﬁghgl ﬁ@??%n

appr ai sal ReFe%n to&ditdice &M prgvrdesmgntygetat iaeis aconahistienal | eikh a
situation moddensulidiaisded, 18eivBlopmenet ofcaspesidd c egncerss; o fhat a

user may aphj caI or gani nd clarify issu o be resolved. Each
situati ongffl% 5 %yorﬁs ar‘—i‘r’ldﬁd?}\{aﬁ%%%o%?t uatlfrb]rfjfef‘% ij&lllngt raRFHRFRval
and da?% abaS@%hdexsngemAlsyedat iton staclkigraline artche hm@d@—@iﬁ@n*@é@w ded
to set the busppgs X n a reference or
aﬂ@@ff@étgpe b@ﬁ %bﬁgE%§ Er% gF%REhce t QE ?Eﬁr%ﬁl$??% is

refresher for later query retriev e Slt
created, tHe fﬁ@éé%%aﬁﬁdln§ﬁﬁéﬁﬁaﬁﬂtﬁ€§ gedédacashonn i MAipndl Res¢ hen

used to em@E1dF0adri ssHesarel abkhgnl 0 EGANBRAlE SONEAINS & £ b8 2P,
si tuati on. Rl;éiers ]gjré{er escr%gtlve text for each broad 1ssue in cohcern

cell's 100,2 Yol FAVES AR oMmisitat &0al Fachelibrbad fusues

entered. Oueacosméete, the ADVANCE SEQUENCE arrow button 102 is used to
progress to the separate and clarify concerns screen shown in Fig. 30 8.
Users then consider the broad issues entered in the previous screen, and
clarify andITEATHN tARRRAIRAS di stinct concerns in refined concer n cells

104, renoving rm@ng@a&atwﬁrrgpggglggﬂsglfkgég egs%&lea%%' S When

the nodified |list describes distinct I ne cerns rat
broad i ssu&¥eT ABVAREE2SEQUENGE a? b9 02 |%lftPsaédchb t‘@r@@'e%@b@DVlC&@d

concery consislerat igyr sayeenpWDr@e/ 02338ePRd/ USQ9/ 48849 o4 user may
graphically organize and clarify issues to be resolved.
Each situation 1is stored in an individual situation file
for later retrieval and database indexing. A situation
background and theme are also provided to set the general
20 business context and to be used as a reference or refresher
for later querying and retrieval.

Once the situation file is created, the threats and
opportunities screen, shown in Fig. 7, is then used to
enter broad issues relating to general concerns of the

25 situation. Users enter descriptive text for each broad
issue in concern cells 100, which scroll downward to
accommodate all the broad issues entered. Once complete,
the ADVANCE SEQUENCE arrow button 102 is used to progress
to the separate and clarify concerns screen shown in Fig.

30 8. Users then consider the broad issues entered in the
previous screen, and clarify and refine them into distinct
concerns in refined concern cells 104, removing redundant
items and consolidating overlapping issues. When the
modified list describes distinct refined concerns, rather

35 than broad issues, ADVANCE SEQUENCE arrow 102 is used to

progress to the concern consideration screen.



-14 The concern consideration screen shown in Fig. 9 allows a user to
enter specific information for each of the stored refined concerns 104
stemming froma particular situation, as listed on the separate and
clarify cdwzene3s screen. This provides an interface to peorhasb®isa?i ous
cells addressing the seriousness 106, tt4gency 108, and growh 110, defi ned
further below, of a particular situation, thereby all ow ng conput ati on of

a priority 112 har EQ%EeQQnC@BHS1J@§a€£&KERNn§§N§Iqg?% SC%?_ tl% used
ce

10 to refi ne details of each concern. Sone of these s are her
subdi vi ded &t Sa 3s PSET itCatNGRE F£HECdéder itpfryBatiert foangaghr é’lfattlh\ﬂ ty

field, for steakidngreelatdvecdmcather 1oc40neeémmzjhefﬂ5moratspaq@llculﬂa% i's
comput ed bas%d n the_ 15 rela %I V|t fields f seriousnes ur genc and

growth, dESEFPEEETY urtthet et hﬁr&ﬁ RfF 3T oVet aFLaFdhki g n's
concer Bs. AICtrelenatl vélhyis tprevc@ést za\Y i:xet@x/ﬁaccre dden beypuldﬂ’ee us;@rrltolmrsough

priority pukhadowgadigesihe SH %%Nﬁ%ﬁs%% '98¢) S LLhey digd dedinto a

20 specification ce darelativity e
descri ptivereekt i ntkthe spetiredat fortoerl Pedowo descr kbe pet iowdact t he

concern i nsquestion, WdHefaue a\ammrcfsesﬁg;ut@tbémafr %0?298§1t§af1€t2y,
cost, cust productl Vit atio her fac whith affect

the 25 ent gl‘)ﬁ; i@@ e CEEN ou ﬁ“@sg%tl\]é:Ing\ll &ON?I@@MT{% BSTEER 1entdefichg a

di scrawe r ankimg?im‘e niegE itlisdeo ff ed i veort@e trhe S@es | 0fISBRESe 0kl BT

concerns. atrgﬂ% L%g{@:{%@/ iﬁeredgheshle%qf(lH)at rredl ug%)g(l;/p | ow &L and

need nore e en ethroug apu imi | ar
to the 30 pexoni tayldc@l |relatd wiitlyl fheldi splayednadngelrelasivsedoi mther

cal cul ati ngoRHe@Risty. The URGENCY cell 108 al so has two conponents, a
specification cell 128 and a relativity cell 118. The urgency

speci fication céle 1PFicgityr gedédri ptrveifextoBpuipfecbadedo @at ertiieni ng

when nesol utilaniofi tyhi sicdaserfor waklrdobesere, di ffinty, EXRENS SO
InpOSSIbledegg%lbed further below, to provide an overall ranking of
concerns. Alternatively, this cell may be overridden by

the user through priority pull-down 112.
The SERIOUSNESS cell 106 is further divided into a
20 specification cell 126 and a relativity cell 116. Users
enter descriptive text in the specification cell 126 to
describe the impact the concern in question will have with
respect to human resources, safety, cost, customers,
productivity, reputation, and other factor which affect the
25 enterprise. The seriousness relativity cell 116 is for
entering a discrete ranking of magnitude relative to the
seriousness of other concerns. A ranking hierarchy such as
high (H), medium (M), low (L), and need more data (NMD) can
be entered here through a pull-down menu similar to the
30 priority cell, and will be displayed as well as used in

calculating priority.

The URGENCY cell 108 also has two components, a
specification cell 128 and a relativity cell 118. The
urgency specification cell 128 1is for descriptive text

35 directed to determining when resolution of this concern

would become difficult, expensive, or impossible. The



WO 00/ 02137 PCT/ US99/ 15049 -15 urgency relativity cell 118 is for entering
a discrete ranking of magnitude relative to the urgency of other

concerns, simlar to the priority cell pull-down. The GROMH cell also has
speci fi caWod/0a13d rel ativity 5 conponents. Specification petisdddBoios for
descriptive text directed to determ nilBg the evi dence that the seriousness

of the concern will grow. The growth relativity cell 120 is for entering a
di screte r@fngemgy r qie’oltat\ierlttgz gé@M h 1m0t Q@t | fbr Ofer&téﬁrngcoﬁce&%cré{ﬁ‘ lar
r owt

to the pr|0r| %/cell 10 pul.l R/rgiﬁé i ndi cates that the
potential T&XIHEr &Xfsi ﬁ‘kjgnﬁﬁdﬁ Sm hef cat@®s Wifat WERENGHowP R p@’ﬂ@%l al
is stabl e,camcetmw (£)mileki dat ehet Ipa’floglitn\pat bells gatleaswng. Need nore data

(NMD) nay al so e, epksfed. -nse % cerns. Jf04 rel evant to Lhe sjtuation

are 15 entered, screen sequence Sutton 07 G 188 To A ahgtetbvitve

det er nf ne WW%t%eed%@e%bf@@HQﬂ Fxégll 1030 Fos  £achde sontet ivent exed,
five claridyifig- &2l b8 @@ HQVided: hd’R-ORh e SERL PUSHNESS, o URGENCY,
on

GROMH, and_P SS. Each caqncern cell entered t he preV| OUS SCreen is
di spl ayed,®208F R GPER & IPROGESY cel Th%49rPUFheé@Ha@ér‘f@éb’n CceHROCERS  cel |
al so has smcm‘dxcaterm@rl:ﬂa@ and aisetatd VIﬂaylkqwaj’po&*@mb%lvé‘thoPr&f&/?@h

rel at|V|ty enterln the specific cess sequence
described ¥ %rLtelr Ajge%D O%E]ﬁ Y6 F?&'besﬁﬁ'@@zf %da‘gﬁsé’ré&cﬂ%té’o %:H"I and
is select efdlblrczcmrpul | Hglpwn( fﬁrbnincijdcsateﬂs pric etrheartﬁﬁcybstlhs ﬁ(ﬂﬂé&ﬂﬂ@a&l sﬂ@ul d be
Undertaker‘lrﬁéréihelrﬁj)ncrﬁé@llﬁﬁ chy 1 eEBSQCSQegh%hﬁ@u%%eo Werd L % art%f%llear

event or occurrence ened decision ~anafysis sejuen
undert aken-$ fSthHél%on%@g n¢% (B roedieptes deraty g revigh the deursasidgaction

that shoulnkdie rddkpusted NMp)address sbhBeCOAEELBg, A potential probl em
anal ysi s shoul d., be un?zrtaken if ‘the concern is directed to predicting
future occurrentts of “evétSSING possi bEeCVRRRedical thet isdhipsipa tatken. A

further sidniariad appraesabeqgsbouot dbbetundanpakien hwfed heoCcRERMR S 4 00
broad to bﬁq@iﬂ@@@ﬂ{ﬂﬁ%@' Xng‘fjgglesssr?gegé/d tshc?r ér?bir?”kig.edlﬁi. On’FoOrr aoc:,[hent ' al
concern entered, five <clarifying cells are provided:
PRIORITY, SERIOUSNESS, URGENCY, GROWTH, and PROCESS. Each
concern cell entered on the previous screen is displayed,
20 along with a PROCESS cell 140 for each concern. PROCESS
cell also has specification 144 and a relativity components
142. Process relativity cell 142 is for entering the
specific process sequences, described further below, that
should be used to address each concern, and is selected by
25 pull-down menu 146. A problem analysis sequence should be
undertaken if the concern is directed to the cause of why a
particular event or occurrence happened. A decision
analysis sequence should be undertaken if the concern is
directed to determining the course of action that should be
30 pursued to address the concern. A potential problem
analysis should be undertaken if the concern is directed to
predicting future occurrences or events and possible
remedial action to be taken. A further situation appraisal
should be undertaken if the concern is too broad to be
35 adequately addressed by the problem, decision, or potential

problem analysis sequences.



probl em anal ysi s sequences. WO 00/02137 PCT/ US99/ 15049 -16 After an
analysis is selected for each concern, the DETERM NE HELP NEEDED screen
(Fig. 11) is used to identify specific individuals or groups to execute

t he anal y®&s00/d&7er mi ned in the previous screen and to i deRCTUgIYIE04%5
specific objective of the analysis. Thel®©ETERM NE HELP NEEDED screen has a
PROCESS section 150, which echoes information fromthe DETERM NE ANALYSI S

screen, and an A&%%IrG\ﬁ\éENEnﬁﬁgswn 113525ei@éte°cpe@b§:ylé”é€b nyg ugpEnt t%f ot her
peopl e. The ASSI GNVENT section 152 is integrated with the actio

tracker, d&ECERHEYEF dEtTe NSy SSHTECh Prich des)  STheasad| ﬁ@ ﬂ@fenélllstcr een
sequences. s@@TEIl(ﬂNccehhdiﬁﬂduals used tg@o@@%ertdeséiécﬂﬁté/e drext ahern vishe task

and objecti |s genera anal ysi fromthe detérm ne

anal ysi s sc?égeeﬁm-{(p)lr ot% Rk & roeeraé%re?gFﬁﬁn PATt i Ul efg]cfé’ncéglﬁ WHO
cell 156 i spgcpdlilc- d@b\]ﬁ@@ﬂ\(ﬁ obfnartes Borlyassi gnnfhe tRETERMBEYRI WELP, and
al 5o al | ongek@EpenbEYeh Rew NATBRocKKEN ceblidnS 156l cafes,| he Gamml eti on

date of the anal ysis. cel | escrlgtlve k} whi'ch can
contain cl éPlfWF“ﬁélQF‘ sﬁé%‘i“fﬂ&a@tl WTEWN%tF%L‘Q I5f %Chlée%mal yEmds aguch as

product, assenbiMeENTNEeceropl aBh, If@@atsp@&lf§IA§U§n%%|1kzeﬁa@8t' %fU%%%et 0

describethec rrent_. st e task n own wth t
opti ons nof<°¥ §rtedpheac]$$%]né)\h@\ﬂgr%ed: Jéﬁhcjgfl’i etfS gﬁtﬁgFﬂte‘éawééh the
confi deed. aGthen statokecel |daminidsdrayubehent esellow Sonihizh pyirdovdees 164

al I ows sorti, ggdlailggy 2f the, Agglrtgﬁlp{Euseu%%%tl on cghlﬁwme&ﬁes%é of this

process screen sequénce  iS that IS provi cation of
whi ch of tkedaral y&itepréressl ddivee it esdquietic eshie ptebkeanddebijsicriyve .or

potential prekl ey sar e sostnapplicahble t0,4 concer.n i 0 I as
descri bed further %el ov?/ %R%BLEM%\NALYSI S Tir}gSlpr obl e%maztklle;)md%%%?rmég%

sequence pPBi 484 Sa STEELT /i MlertHEF W Th BT oAd95SHFoBY e PG 15 Csulbdi vi ded
into as 35ceateeh.st aiBOeREY IWL B deser ipel vaddusmasnedss Qindhe ror

assignment to the analysis, and also allows for entry of
new names. WHEN cell 158 indicates the completion date of
the analysis. NOTES cell 160 is a descriptive text cell
which can contain clarifying or specification information
20 of the analysis, such as product, assembly line, or plant
location. STATUS cell 162 is used to describe the current
state of the task, and is a pull-down with the options not
started, action assigned, cancelled, on hold, cause
confirmed. Other status cell values may be entered. Sort
25 pull-down 164 allows sorting by any of the ASSIGNMENT
section cells. The result of this process screen sequence
is that the user is provided with an indication of which of
the analysis process screen sequences, problem, decision,
or potential problem, are most applicable to the concern in
30 question, as described further below.

PROBLEM ANALYSIS
The problem analysis screen sequence provides a user
interface which allows a problem to be subdivided into a
35 set of statements which describe various aspects of the

problem and what they are and are not, creating a concise,



probl em and what they are and are not, creating a concise, WO 00/02137
PCT/ US99/ 15049 -17 accurate problem specification. These statenents are
then assigned possible causes. The possi ble causes are then evaluated to
det er m ne Wneo/em3t pr obabl e cause and verify the nost prolraiusIyairge to
determine of it is the true 5 cause. A%robl em background st at enent
concerning the context is read fromthe situation appraisal file to which

this probbe&u@aabyﬁr@mgw epRNds cathbs . St AlRIRNt s f@Yeréhedi 1ed thynt he
user or alternately red entirely biﬁt he user . 10 This problem

backgr ound §tsé98ﬁgntp(?ss“t SEBPRA- i n aRS iIRRRAHGal CRHBBFerREhal-Pels fil e
for later eetilibevall dmnd daztmabiase tm‘ﬁdemoag piRebebliengdusd-i gnd 12ertilig¢ STATE

THE PROBLE cr i to ) t of -.narnal o ratlon in the
SHOULD 15%% I—I& N?)KI&B ?F chagjg gscoﬁlactb r}l {Dﬁe ‘obj &8t 'Ot t F&YHr obl em
shoul d>be @8hA§-when perform ng properly. ACTUALLY HAPPENI NG cel | 202 is
then used to enper r%bFl%'irP%é’@Q]ronn@blseJHtéMHr&h é&qé%&rﬁ @gé %8;}%&%0” of

t he obj ect  that |s bel i eved to be, or have, er then selects
20 the appifcabiad cAuse M‘cﬁmfﬁﬁ‘ﬂﬂ%ﬁn b&PPéﬁlSPfl tﬁ?el%at‘j@e Wil Clk n i S
button 21lpisbseheahadysandcbbeessendss pTDﬂEtSdatéhéﬁtamQQOEEe€U§ﬂ63y5|5

i's not app opriate and an |.t er nat screen s nce, s deci sion
anal ysi s, %ﬁ € appli ajltfe];trhatéTEL dise ?Cserﬁéfq?ﬁtdvﬁ?lybﬂq 91B5F§-

sel ectéd, EhdSt h@rQ@lﬁbj é)@tck@frouhel ps obt @men s tmsenthaheraetcbresd OBIECEncel |
206, SUCh ﬁaﬁvgaﬁgi"’pr6€¥%%nbgﬂai$£Eﬁj'f %E’ fgr g%@gn §ggfl(%al aE

DEVI ATION cel | 208 1s used to ent e deviation from hormal operati on,
such as "cFaERbaSRoLBAAYINGr "sal es down ten percent”. 30 The user then

advances to therSPEGKEYoTHE RRGBLEM, SfceemafiorrigXappbsL@s showsni ngFig.
13, to enter aeﬁmfl Statenments of fact concerning. the problem A concise

probl em st 48&fenf 515°fr BmStRESBBECPL 288 RAY OBGFaFi6h 208theePHOULS
carri @d oveE fHARRENIAIPrevibu8lOgcreenjesndes W@t the object of the

problem should be doing when performing properly. ACTUALLY
HAPPENING cell 202 is then used to enter a perceived
problem, which is the current condition of the object that
is believed to be, or have, the problem. User then selects

20 the applicable cause known/unknown button. If the cause is
known, button 211 is selected, and the user is prompted
that a problem analysis is not appropriate and an alternate
screen sequence, such as decision analysis, may be applied.
If the cause is not known, button 210 is selected, and the

25 object of the problem is then entered in OBJECT cell 206,
such as “motor”, “assembly line five”, or “Roston office”.
The DEVIATION cell 208 is used to enter the deviation from
normal operation, such as “cracked housing” or “sales down
ten percent”.

30 The wuser then advances to the SPECIFY THE PROBLEM
screen, for example as shown in Fig. 13, to enter specific
statements of fact concerning the problem. A concise
problem statement 212 from the object 206 and deviation 208
cells is carried over from the previous screen, and is the

35 concatenation of the object and deviation cells to form a

statement such as “Boston office sales down ten percent.”



35 concatenation of the object and deviation cells to forma statenent
such as "Boston office sales down ten percent." WO 00/02137 PCT/ US99/ 15049
-18 El even descriptor question cells 214 are provided (not all shown due
to scrol | WEWM28[7spl ay), however fewer or additional statecemsIweiods coul d
al so be used. Collectively, these descriptor question cells are for 5
describing the problemin terns of four domains: what, where, when, and

extent. ThelekeMededesepkpioluadesbhore198l 128 214 arg §QIqa&nt @RLPY,11
i nformation_to address_ the oW n bl em obj ect, problem deviation,

t fo . pro
geogr aphi c&°"Dar Pfice t6r FGER #on?ogﬁca?Fﬁﬁlﬁy>thehHEQVﬁfioﬁeUﬁrth@rlo
probl em obpddifibnadt psiodbtemr{tdevicatlilen) occldr engEso MYPe I eGREL. Or
subsequent : Vi at i o] e robl em cycl during Lifecycle
history of ngj‘fg%?%égg%e%w% pggg‘%’égﬁg § ecTeET Wb rraﬁ?f{) j eBF& n&9&/ do
not have tHescdebingi de sirpblem piwbltenmenmgfi t fvler ofdenssimgl ewhst,
devi ati on) yhauaber, 1 Probh emxgdeyi-at i onge ( ny, j.ation 2ach
obj ect), aﬁd Eroblwemqt rendeq( how it i s/?ge, %ggvgﬁog?ee%%/%({)PFnggggﬁ%
descriptor CEetF, fwd At dids SAFETEREvi HekPrMat Eieh tsubkideiressf okheach of

the el evenfollzsethgt opsoblibe uselent essouteser iptivei bext gdigeabadcLe 20
what the p\rfg]t_gl. grrpci S O216 land i.S_not 218&' The 1S descrigtpr _suabfreld 1s for
accur at el y 'FetPRFRg @nd Waftdfing 1Re T 1B e t hAE HARViHel devioat i SRe The
| S NOFOdesprppien objkficel diirstf qrrdalidinc atdengi athieth) obbenr £é0s€) ymbet at ed
entities ¢ av he Lation, not .defining 25 both the IS
and 1S NOTQEE%??eI gjsrt tﬁgggéﬁ%ﬁges%ﬁ?bﬁ%&e (%%ﬁagcelsoenpve P& 85t &BFFsh

cl ear bounB&PPESMaryGAE t(feripgoblidacyadei thistalr ydestr plpi ect uestinbarcel | s

for a parbEcyrabldesPdfiais quest | Ranaynhecadded Ry 6! i gkl hasert
button 220 .if . needed tojaccusr ately reflwra\le ?hg SO_EFIOXI emrgléeopkgaegé;mt)hg, WHAT
OBJECT des@FVPEbroB22 nmiSgRE  fAfrt HRYORIGR i f yI8pREFRFR pdducd paéRageng
that 1S andevsatnoh) expetingra ngot he pdeHlah ondeangdt abse® M @Gl i nﬁlgg@t e

whi ch asseg@byakiggg 8£ee32£68%$g6t§%hggdcgggb g%iggend {how it is/is

not progressing). For each descriptor cell, two subfields

are provided. In each subfield, for each of the eleven

descriptors, the user enters descriptive text directed to

20 what the problem is 216 and is not 218. The IS descriptor

subfield is for accurately refining and narrowing the

object that has the deviation. The IS NOT descriptor

subfield is for indicating which other closely related

entities could have the deviation, but do not. By defining

25 both the IS and IS NOT subfields, the responses in these

cells serve to establish clear boundaries around the

problem. Additional descriptor question <cells for a

particular descriptor question may be added by clicking on

insert button 220 if needed to accurately refine the

30 problem. For example, WHAT OBJECT descriptor 222 might

further clarify specific product packaging that is and is

not experiencing the deviation, and also might indicate

which assembly 1lines are affected. Other comparative
designators may be used in place of “is” and “is not”.

35 Following entry of the IS/IS NOT descriptor cells, the

user advances to one of two screens. The user may advance



designators may be used in place of "is" and "is not". 35 Followi ng entry
of the 1S/1S NOT descriptor cells, the user advances to one of two
screens. The user may advance WO 00/ 02137 PCT/ US99/ 15049 -19 to the USE

DI STI NCT1 OB00ARIBTCHANGES screen shown in Fig. 14, which proriusey13odd | s for
entering distinctions between each of-X%he IS/ IS not descriptors entered
previously. These distinction fields assist in entering possible causes 5

(Fig. 15). A t@f@%BW'DYLST'INdT'I@NBS%Nmr@ﬁz%ﬁém'sbBQeEHe'sfhofo?uV‘“ K“& edge
advance direct to the STATE POSSI BLE SES

and experi t.hey
screen. EQUSE’ C%‘T W&@@%\ﬁ?@%\i&%@ SereBRY FAgStinytippesbrteeehe user
with the peawzhousfy e eredIpr m@mde&ﬁmbe@enéniéﬁe@nqa@ﬁﬁmﬁw

guestion c 2 rovid far h.descriptor question, DI STI NCTI ON
224 and Cﬁkﬁ%ﬁ §§€t§ﬂgt9 8T ese ay g?F’ | &R gﬁae%ﬁﬂﬂl O@éllhi a8 USESy
enteri hg ddgégi ptlive t exttamnatdentlivi,y ittheclth st$ect bvefeteatiaiag corder ni ng

the 'I'S' dala 34018l Wad GlfifiddelS NIV ) 83980 L ok £86D) 9F e

descrlptor questl he 1 nformation i'n these ce SaSSISSIn

i denti fyi n§!'epesaihl 801‘%5@@%@ FAUShe SeRRuent state possibl e causes

screen (Fig. 15rheUsess epterIdcstomctive feaiNgms fézrree%acfkm%/ isipet pair
i n DI STI NCTI ON c |1 35524 Mul ti pl QIEZO di stinctive features be entered

by cli cki n8reﬁ§8 Pt o958 Yo i nselt  £15VSAYNET Cﬁn(?@lrled N@troglllem
descr iipt or sk8teBeNOT €éP| sandeddeecpopubat ednehowener calldi sbiagti aagmy

t b t t |
populat ed. SRevibRar cFoboPrER SESRATELDR, oUEREIbR. Chrad IRt Py Be Nafr® o
each DI STI RBENEN a8 o2Uls desEhEpei @ésﬂéklﬂTI@ﬁn@@W@'l@mngeklarerent ered
in CHANGE gell d26 i ndlChes PN pretbh%ﬁt}laﬁty h?ﬂg G &YL F}%Qé,gg on,

around, or about each distinction, in order to identi 6SSi b
causes. O hERTERSAgESTRGF g0 Hhe used. $RTai £RO EéleéFItNGFI NS Pha, “Adltiple
changescel NoTfrayldhe ext®r efof ocackach dinst idwddamdiyr chieki Nend hey h NSERT

CHANGE but%gn 2§gformatlon in these <cells assists in identifying

possible causes in the subsequent state possible causes

screen (Fig. 15). Users enter distinctive features for
each 1is/is not pair in DISTINCTION cells 224. Multiple
20 distinctive features may Dbe entered by clicking insert
button 228 +to insert a DISTINCTION cell. Not all

descriptor IS/IS NOT cells need be populated, however a

distinction may not be entered unless the corresponding

descriptor question cells are populated. Descriptor IS/IS
25 NOT cells may be entered here as well.

For each DISTINCTION cell 224, descriptive text
concerning changes are entered in CHANGE cells 226. Such
changes may be those that have occurred in, on, around, or
about each distinction, in order to identify possible

30 causes. Other changes may also be used. As with
DISTINCTIONS 224, multiple change cells may be entered for
each distinction by clicking the INSERT CHANGE button 230.

The user next advances to the STATE POSSIBLE CAUSES

screen shown in Fig. 15. This screen has two formats
35 depending on whether the wuser has elected to enter

distinctions and changes. Fig. 15 shows the STATE POSSIBLE



The user next advances to the STATE POSSI BLE CAUSES screen shown in Fig.
15. This screen has two fornmats 35 dependi ng on whether the user has
elected to enter distinctions and changes. Fig. 15 shows the STATE POSSI BLE
WO 00/ 02130 ppRIEJS99/ 15049 - 20 CAUSES screen with the D SPCNTBION0ENI
CHANGE cel I's 224, 226 echoed. If the user has not entered distinctions and
changes, the descriptor question cells 214 and I S/I'S NOT responses 216,

218 are di splyayed. sEpLegi then e bt i text 1.s entered jn
possi bl e CAUSE cel?s b%sed upztﬁ{etehglﬁ or rr%(%blpo%}é:an %eNqﬁsS‘ﬁaﬁ\l%l %‘%/4@—{ANGE
cel |'s 224, 22226891°9%7 i sIhotthEedisoisd® 1m0t 2¢Btened agpisitéabléonFhendost

ef fective possigelse Ceusesebentptor beurisvibdeddy s CoRes-L0l rekat gngdhe
el even different desc%hgtorgg estions 10 to find conmobn denom nators and

i tens whi ch AP RTCuUarty’ usf¥e. ARRI3G podhhl eidhese @slnesnmay be
added St hr cleglcriiNSERE RESSI BLE €AUSFedUtihomR34.b 10 arREst I ¥e0f s PESSIBLE

CAUSE cel | 2, e. nges .to t i aus agai nst
speci fi cati% ﬁ)% 1?%0%%2%%%%%& (rilgFitgh.e 1@&#@?@@@?@%@%@5‘%&5p%s?sd‘i'bl e
causes oneZaf £%i#B/if POSSIBISCOMISE 264 238, The aposisididle caugde

sel ection huyktonsr238taye i scr@llsest h h e list of .previously
ent ered possi bl e causes. . The plr obl em éltsgtsen%%!t-fgﬂ gi sg_éech)oré)duhd(’aerde, %é’s wel |
as the 20 &é&éFrﬁ%FezaééwoﬁEezf&eaﬁa Fedp6ises 2EECr2PgorAqUEGNDITISONS
240 cabl and aﬁhﬂSSUhﬁﬁbﬁTﬁﬁdﬁﬂﬁin%%%r@rQUMDVQVEQ§QVﬁQRﬂMS§fe!HB%EalE?r each

ossible ¢ user,s.scan_the list_ of descriptor questions 214. For
gach desc%ggﬁgrﬁgﬁ’ést i gﬁgliéﬁﬁ?ii gﬁgsigféeurf@élrs%g%hlfﬂ@a% PR ssideed cause

woul d provéhgpudhspNEUBTt RESHERLE | PAUSE louesin aB4re entered. Conditions

are entered unde,nprefixes Stc HONLYhEer " YES BE E", .and "NO
BECAUSE" vi a co%ginti on pgl I%O\%@Zﬁgﬂ%gé%?l o%%%sértl nt 6 t H&% hasi c

condi tion &F%3PREA &Mt et TS ASSUMAI INSEAITES 66RINSD 242ciMncAOlbY | F"

assunpei onsspeehf igfouheiapaaid.i C1eCi r ouiBs aRees undere Which Lhe passi bl e
cause woul d eXplalfle at a time in POSSIBLE CAUSE cell 236.  Tn

. e

possible cause selection buttons 238 are used to scroll
through the list of previously entered possible causes.

The problem statement 212 is echoed here, as well as the

20 descriptor questions 214 and responses 2le, 218. A

CONDITIONS 240 <cell and an ASSUMPTIONS cell 242 are
provided for user input. For each possible cause 236,

users scan the list of descriptor questions 214. For each

descriptor question, conditions 240 under which the

25 possible cause would prove or disprove the descriptor

question are entered. Conditions are entered under

prefixes such as “ONLY IF”, “YES BECAUSE”, and “NO BECAUSE”

via condition pull-down 244. Assumptions pertinent to the

basic condition are then entered in ASSUMPTIONS/NOTES cell

30 242. An “ONLY IF” assumption specifies the specific

circumstances under which the possible cause would explain

the particular descriptor question 214. A “YES BECAUSE”

assumption explains why the possible cause would explain

the particular descriptor question. A “NO BECAUSE”

35 assumption explains why the ©possible cause could not

explain the particular descriptor question 214, and



the particular descriptor question 214. A "YES BECAUSE' assunption
expl ai ns why the possi ble cause would explain the particul ar descriptor
guestion. A "NO BECAUSE" 35 assunption expl ains why the possible cause

coul d not WO0ORE'n t he particul ar descriptor question 214, pPandis¥nsod/ 02137
PCT/ US99/ 15049 -21 elimnates the possilbl e cause 236 fromthe |ist.
Conditions may be limted to three options to facilitate |l|ater sorting and

processi nge0fint Re+pasSitple GASES, 110 daterm pesthe true t%%uselg%,acauses,

descri bed gel ow. ,Such 5 an elim nated possi bl e causé, however, “the
associ at ed“CRELGABEFoMaY sPRodefHEREstT ebAFARd ARt ithe kiowifedgd ibase for

subsequent lgteri esortiaser idmed pustbesihgl e wihh ;IB@&PP&IetQ:at Knew edge
base querydgggkﬁghew&ki r%l e ASSUMPTI ONS/ NOTES cel 1s, 242 needed to explain
a particul ar eScript or "quéSHi®an Gray" B St FERFEHSHgPe  NGERT Such

ASSUMPTI ONabutetlgmizvg edrgbd osiilnige t beusat r ioekveondidricdonehe agseapt L0RS,
positive cgusenpetes, and glidunatl : S f the causes, the
DETERM NE Rt PREBABL B cargésdeégs%?ieées%ni]gétc%ﬁéej‘g £ ey, o Eedge | Rrgpoi nt
the Iist of°posSibISeRgnses Ty icseen draamded duditthet i nbahow onwatht he

possi bl e cadspsctressl tiHW ko1’ BEGALISE" &@p_pli t'nqi% ]t est, . hi s
screen pre gg&@ {,?ﬁrﬁgzlﬁ assu tGiN(S@r?s entere% on tﬁile . §T PO@@?EEE USES
screen (Fi é §Ti N VPF €8F| negsledr o By ide @ hpaesirespondi ng
POSSI BDE CAESErcptbr236qud=trian | imated posSidd e Gause r npeRRabi | ri¥rrT

pul | - down t ssign a probability cell 248 from anong: MPC
(nost pro%gévgﬁ%gﬁge?lgﬁﬁg% %:%‘nsi der next), nedium (also verify) and |ow

(consi der | ater FolTaeinSSUMPE ONerlety s 242 amch@3 iREEBAI BLEsEAWSE i 68k} s 236

are sortedsgseprdin t obabi | | t ondition (244, Fig.
16) for us% in the&r?tg%te s%tee(%;'. %ﬁ% g%ﬁéég?%&s O%EE&PE?e‘QrHI?(EI'RBEeCAUSE
screen (Figause8) FEet hEAEFMENENMEST (FEWBHBeBalsiavistey ol &s caadbsdar e

30 noiscar(Fed. ouen .ontax tihSs Sgs£en, tROVRYEE HCHLAUSES 8l ces has
been narrowed due to elimination of the possible causes
resulting in a “NO BECAUSE” condition test, above. This
screen presents remaining assumptions entered on the TEST
POSSIBLE CAUSES screen (Fig. 16) in an ASSUMPTION cell 242,

20 alongside the corresponding POSSIBLE CAUSE cell 236. For a
listed possible cause, probability pull-down 247 may be
used to assign a probability cell 248 from among: MPC (most
probable cause, high (consider next), medium (also verify)
and low (consider later). The ASSUMPTION cells 242 and

25 POSSIBLE CAUSE cells 236 are sorted according to the
probability 248 and the condition (244, Fig. 16) for use in
the next screen.

The GATHER FACTS TO VERIFY THE TRUE CAUSE screen (Fig.
18) is then presented. Low probability possible causes are

30 not carried over onto this screen, however such causes and
assumptions are nonetheless stored in the knowledge base
for later query use. The remaining possible causes and
their respective assumptions are displayed in their
respective cells 236, 246. Individual possible causes are

35 considered by the user in a scrolling format which allows

the user to advance through scroll buttons 248 from most



assunptions are nonethel ess stored in the know edge base for later query
use. The remai ning possi ble causes and their respective assunptions are

di splayed in their respective cells 236, 246. |ndividual possible causes
are 35 coNeD 0#62¢3 by the user in a scrolling format whi ch &ICra®ey/130ke user
to advance through scroll buttons 248 f22m nost WD 00/ 02137 PCT/ US99/ 15049
-22 probable to the "ALSO VERI FY" possible causes. For each possible cause

236 pr eseni:adnaACTl Qb TRACKER g | vdfiar soo it { 60081 ackhons needed
to resolve the % ssi ble cause 236 and the acco anélfgg assunptions 246

ACTI ON cel POS53P5¢ S5 dete rRIRIVE SExtAG gt a eablspashf iacet est
activity, asequastiaitdio detisrderiaken i to ordes1ve €RBf bbRkighcdeny sa

parti cul ar ssib cause and the assunpti.aons ciated_therew th. WHO
cell 254 i 52%% orandnﬁclhceatal‘%c(f:]on%aenylpneqr s%??%ptdrodi?pafiéponégmgl\]f 6f1the&S4ct i on,
and WHEN célsl figr 286sicgipoiva dengl etnadicalate: MNOTERecekbe@bBial ews,entry
of descriptictevtiext CINCRIJENG Other, he_ actjon. . ACTI TRACKER
cells 250 are yﬁtggrategﬁajth t he acfﬁgﬁg%%é%ﬁ%?% %%s%%?%gdtpuffﬁggrgelomn
which is PAt edfaY ed WRHL+ Heldt hOPSHiEées sCatTeeRNdequences sagpti®ndef i ned

herein. |nakBsiBBBAChedGARGI.SE WAGNEERLT 0B 40f; ¢ %@C&heﬁéawﬂﬁi ked to
address a artlcular‘£035|ble caus§15%a?Pbe entered, stored In the
d

know edge B&SE°"ard | GtRP S8APTRHE®- Bt eV EF i ougdnd hBHEdecgléngi ne,
in additi@nétcsbediory aochrfipleet faor datacki ngoThe peesents2Q1peHabl em: rhe

guery engi ne, . | f e may. ., al so _be i nvag to search for
simlar poggigggég%hgggeigéthéogﬁéﬁﬁ%p é¥}§§éfi é%%fhfﬁ%ﬁgﬁTaFﬁéogction
items should tREAIPYcuSRARKERef ¢kl he? Yemeind ng rpesgiailesl catisds tae

determ ne theithue €aMSRer 25 RlGcri®eshows, g THI Ng%ﬁﬁxq\lDwﬂi%hFl X SCREEN
for enteanngata to enunerate ramfications of the actions "just éntered.

Thi's infor MBLEERAREY bBLERef tRei PEME pUIIRSSal SSEGEemsataleysEs pescess
screensseqdeticasd desesimhed furthes heh@wr, a concise itemization of

the actions required to address a particular possible cause
can be entered, stored in the knowledge base, and later
searched and retrieved through the query engine, in
addition to Dbeing codified for tracking the present

20 problem. The query engine, described further below, may
also be invoked to search for similar possible causes in
the knowledge base. Resolution of the action items should
then focus and refine the remaining possible causes to
determine the true cause.

25 Fig. 19 shows the THINK BEYOND THE FIX SCREEN for
entering data to enumerate ramifications of the actions
just entered. This information may be useful in the
potential problem analysis process screen sequence,
described further below.

30
DECISION ANALYSIS

A situation appraisal, as described above, may also
indicate that a decision analysis is warranted. A decision
analysis, as described further below, allows a user to

35 populate cells specifying objective aspects of the

decision, and use these cells for reporting and querying of



30 DECI SI ON ANALYSI S A situation appraisal, as described above, may al so
indicate that a decision analysis is warranted. A decision analysis, as
descri bed further below, allows a user to 35 populate cells specifying

obj ecti veW&s982133 of the decision, and use these cells forpcTepawtsisyy and
qgqueryi ng of WD 00/02137 PCT/ US99/ 15049-23-23 t he knowl edge base to provide a
graphical verification and record that all aspects concerning a particular

deci si on ﬂﬁéekﬁ@ﬂibd@ée%asgthﬁ%ﬁﬁﬁﬂ§kﬁﬁ¥5§%5§ﬁkégitb@r??fé%%fg anal ysi s
screen sequence allow a gfer to populate cells 5 focused on e %bjag tive
of the decfEFhd (HE Tal et nASPFESS WHRRIE MY eat Rraditdiscwlehi edengsibat

obj ecti ve, wersksorasistzaieat.ed WHeh eacbedsbt @rRatnved apd amselget kng,t he
Each deci si on anal ysi s _screen

final decigj m the alternatives.

sequence i%hg?%%ie% isflcrpa)le%g‘losﬁ%lil%rﬁ%efial &%0 ¥ adiSrit ate PR AtfdePhgS
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15 Referring to Fig. 20, the STATE THE DECISION screen is
shown. The DECISION BACKGROUND cell 300 is for descriptive
text concerning the context and other data about the
situation. Alternatively, this cell may be populated from
a situation appraisal or action tracker seguence which

20 raised this decision analysis. Next, a DECISION STATEMENT
is entered in the decision statement cell 302. The
decision statement should clarify the fundamental purpose
of the decision, the intended result, and should set the
scope of Dboundaries of the alternatives which will be

25 considered. An overly broad decision statement may purport
to provide a far reaching solution, but may also prove
difficult to enumerate alternatives for, as will be
described below, and may not provide informative value
during future queries of the knowledge base.

30 Once the decision statement 1is entered, the user
advances to the DEVELOP OBJECTIVE screen (Fig. 21). The
DECISION STATEMENT cell 302 is echoed here, and additional
cells for objectives 304 and notes 306 are provided. An
INSERT OBJECTIVE button 308 allows entry of additional

35 objectives. Using the DECISION STATEMENT 302 as a

reference, the user enters descriptive text in the



during future queries of the know edge base. 30 Once the decision statenent
is entered, the user advances to the DEVELOP OBJECTI VE screen (Fig. 21).
The DECI SI ON STATEMENT cell 302 is echoed here, and additional cells for
obj ecti veWa@B@®02837d notes 306 are provided. An | NSERT OBJEETTNRIB1M40ON 308
allows entry of additional 35 objectivess4-Using the DECI SI ON STATEMENT 302
as a reference, the user enters descriptive text in the WO 00/02137

PCT US09/ 158er 2 OREGY VEs, cebl 5:304at0 i calahartighlal Lesylds to

be achieved. bjectives, both short term an var
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STATEMENT %\gzhln% mend Sleuts, b et net e el 755504 CORGE NG evi ew
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The user sgaretile eblesti ¥Rseraldif ajorAsh-diStAfk obj ective enters 15 a
classification qf MJST or WANT, or other descriptive classification, in

CLASSI FI CATI ON Sdter3 1o Sdingy it | QReRFt iR 8RS, CERSEEFT v OB RS VaiSe
mandatior y, sceasur, alsheww tih &igfi it eiki Aikplanddr ealhski ¢shew d4eeei ve a

classifica h t hat esirabl e should receive
20 a cl assth cal%l on va[f Wﬁ%‘%’ %I@t’ a'rd gﬁ%%%?Fle@Eﬁ ARPIELTT¥ENn&Ed be
ent ered; aN@&Egul cevhl Bdlof YANT fios t heniewssiygnede Addirt.i onato®bjegehi ves

my al so bepadded.at thbaAs%§%§eﬂT9§N Eg$k'@90'¥§ER¥O9§éE§T'V%§&buttO“ 308.

In this manner the objectives sou decrsion areé fanke “nt o
groups repFfEssst ithg dﬁ?lﬁﬁﬁl\i"@s‘srs&ﬂ@ a%Ofun%@Ch%réhﬁéa@l ebJjandivpt icomalrs Next,

the user advaptessioi¥E G BiE MOBFS SCr&®RT, or other descriptive
classification, in CLASSIFICATION cell 310 using pull-down

menu 312. Objectives that are mandatory, measurable with a

finite limit, and realistic should receive a classification

value of MUST. Others that may be desirable should receive

20 a classification value of WANT. Not all CLASSIFICATION

cells need be entered; a default value of WANT is then

assigned. Additional objectives may also be added at this

screen by clicking INSERT OBJECTIVES button 308. In this

manner the objectives sought by the decision are ranked

25 into groups representing objectives such as uncompromisable
and optional.

Next, the user advances to WEIGHT THE WANTS screen

(Fig.23) to further classify the optional WANT objectives.

Below the DECISION STATEMENT cell, each OBJECTIVE cell 304

30 is displayed adjacent a WEIGHT cell 314. NOTES cell 306,

corresponding to each objective, is also displayed, and may

be further modified with descriptive text. Each OBJECTIVES

cell 304 is further subdivided into a descriptive portion

316 and a relative weight portion 318. The relative weight

35 portion may be implemented as a slide bar 320. For each

WANT objective, the user determines a relative priority



(Fig.23) to further classify the optional WANT objectives. Belowthe
DECI SI ON STATEMENT cel |, each OBJECTIVE cell 304 30 is displayed adjacent a
VEEI GHT cel |l 314. NOTES cell 306, corresponding to each objective, is also
di spl ayedywvoa9d2rdy be further nodified with descriptive tBRRT/USEASH9
OBJECTIVES cell 304 is further subdivi2ied into a descriptive portion 316
and a relative weight portion 318. The relative weight 35 portion may be
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previ ously entered objecti obj ectrve
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be sorted byg.relsati venyei gbtesel 1 s 328V bH@raQﬁnﬁﬁﬁlE%gﬁbﬁlb@st%%s%ﬁder
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r

al ternati vE&sg, eRLEV$Che¥e 38 VST -ALTEMNRT vERGe! W2836. The
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the MUST o t yr t ha nd tor itens_ar reflected in
t he result?ﬁg%apﬁgﬁﬁggpgés% |st%§idd| aPEQeC s6rE Ray Eﬁe??rFﬁQ by
know edge Bgsetiue WE@QbKe@ﬁddsB¢8enﬁ€neﬁ alt evanat remesinusingtheepydergi ne,

descri bed tykther bel A onal..aht.er b tere
cl i cking | REERT AL TERNATT vtlj—:l‘csg%ﬂut oIy E%E)bﬁ{@t%l vate né“yUSEJ? g dd IB)%\Qed by

clicking i REERELMIST @BJE@?PVEaEGttéﬁtSBOaéhHeﬁnseﬁﬂdVWRWteBSECThVEebutton
332. 25 maetatrhaahtzesnahl wegrRNaTenteced] 3¢ usernadyapsesal,osthescreen

alternatlv%% Lh Bu%%e jeé?f%eicﬁﬁFth§W9r e}n FIgwever, considering
the MUST objectives first ensures that mandatory items are
reflected in the resulting alternatives list.
Additionally, wusers may query the knowledge base for
20 previously entered alternatives using query engine,
described further below. Additional alternatives may be
entered by «clicking INSERT ALTERNATIVES button 328.
Objectives may also be added by <clicking insert MUST
OBJECTIVE button 330 and insert WANT OBJECTIVE button 332.
25 Once all alternatives are entered, the user advances to the
screen alternatives through the musts screen, shown in Fig.
25, to refine and narrow the entered alternatives.
On screen alternatives through the MUSTS screen (Fig.
25), the MUST OBJECTIVES 322 and the ALTERNATIVES 326 are
30 displayed in a matrix form for review and selection.
Scroll Dbars 336 and 334 can be used for horizontal
scrolling through the alternatives and vertical scrolling
through the must objectives, respectively. A FEASIBILITY
cell 338 1is therefore provided corresponding to each
35 alternative and must objective. Descriptive text to

describe how an alternative does or does not meet a must



25, to refine and narrow the entered alternatives. On screen alternatives
t hrough the MUSTS screen (Fig. 25), the MJST OBJECTI VES 322 and the
ALTERNATI VES 326 are 30 displayed in a matrix formfor review and

sel ecti on W&B¥@A37 bars 336 and 334 can be used for hori zontPSIT/USSBMEHY | ng
through the alternatives and vertical sé€felling through the nust
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cor r espondi sigr d&x BAch 135 @hterdat bye and qust Oﬂe%l%'s\é%lﬁu@%%%vg%%‘%oﬁem

to descrihb (gowg g g rnative does or _does _not neet
PCT/ US99/ 15 @1 Bc b]&? CeiveliSY eftbr edoByatRe ba6r 4 FUBKLIGDtivesborti on
340. Each REASISBI LBTY cel lpr3d8dal s0 hbsceet@® N GELt 089! 61 RiHdioR 342, t 0

provi de a i ndi I f whet her. an . alternative satisfies a
particul ar déftc{ jle‘;cgt %%tt %r%l% al Fer?E TV h MPén Eée":ﬁévﬁo" An
attributed étkt@ltnéitsivajeefn@dj ebvem natred And | go'hotatarikwed out\@ar dt Hoyever,
it wll bejdgia k g a I ery retrieval.
Fol | owi ng consi depﬁﬁﬂé{lh%% M ggeg??vggriﬁ?%d %%g(ﬂé%%P Kf_eﬁfﬁ‘ﬂATJItVES
AGAI NST THEY MANTZS sEFBRANG Ei gn EB? k@OWéﬁﬂ@fﬂeBasq’hnf@rsdra@@m |cslqmovardaes a
VWANT ALTERNASHMEewedli.der 344 to rank al ter nat| ves, such as on a 1-10 scale,
rather than a d]%.sl rete GO NO GO toaqg Vi ouslf/ entered_vvant wei ght
318 is al so displ& ;ed”frbqr r 6PBP BACET T ER e8 h WiMtT 15C8BpeEivess al tiérhati ve
conbi Nt i orCOD@PPFEEASMBI‘mRNMMS z&zmmsns mmvwxsim:lstsceleéﬁrl beqt.heg) is
alternativ WY 304 is
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en

relative to th a#ernatlve whi ch received the score o
ALTERNATI VE‘§1 ¥ stoHratsoadhePHRYed Sebrecfeseneach dbjrecaahe v@@zt i's

conputled antbidictplvayed.ccthatize vesghied s60r eai sHAwrg@sulyt b1t hesppi ght
val ue ass'%ﬂ?%movided to describe the alternative with respect to the
objective. Each WANT OBJECTIVE 304 is compared to
ALTERNATIVES 326. The alternative which best satisfies the
want objective receives a score 346 value of ten, or
20 highest, using slider 344. The other alternatives for that
WANT OBJECTIVE 324 are scored relative to the alternative
which received the score of ten.
Once the ALTERNATIVES 326 are scored, a weighted score
for each objective 324 is computed and displayed. The
25 weighted score is the result of the weight value assigned
the objective multiplied by the score value assigned to
this alternative. The total weighted scores then indicate
which alternatives best satisfy the objectives. Also
provided 1is a total alternative score 348 for each
30 alternative, which serves as an indicator of the
alternatives having a greater overall impact. A tentative
choice button 350 is clicked to indicate which alternatives
are selected by the  user, which need not be the

alternatives having the highest total alternative score
35 348.



the objective multiplied by the score value assigned to this alternative.
The total weighted scores then indicate which alternatives best satisfy
the objectives. Also provided is a total alternative score 348 for each 30
al ternati weyomizrh serves as an indicator of the alternat PCBISHEHIS4Yy a
greater overall inpact. Atentative ciice button 350 is clicked to
indicate which alternatives are selected by the user, which need not be
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adverse coRS&qngnce CSREHAFIRG: sériousneSsCel € §B 5OBUIF%&SWM

with the opfltemsakowe .20 Thediugryr anuethHeSndﬁpanvvetekttme haghi tedé of
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descriptive text concerning other information a condition or
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of the probability that the adverse consequence will occur.
“Then” cell 358 1is for descriptive text concerning the
result of the adverse consequence occurring, and
seriousness cell 360 is a pull-down with the options low,
20 medium, and high indicative of the magnitude of the result
should the adverse consequence occur. Notes cell 362 is
for descriptive text concerning other information about the
condition or result for further <clarification or later
query. Multiple consequences for an alternative may be

25 entered through INSERT adverse CONSEQUENCE button 364.
Fig. 28 shows the MAKE THE BEST BALANCED CHOICE
screen. This screen is used to select one alternative as a
decision by displaying cells for the ADVERSE CONSEQUENCES
353 carried over from the previous screen, the total
30 alternative score cell 348, and the want OBJECTIVES cell
324, entered previously. Mandatory “MUST” objectives have
already been considered by eliminating the alternatives
which do not satisfy them. Accordingly, the adverse
consequence cells 353, WANT OBJECTIVE cells 324, and
35 ALTERNATIVES cells 326, may now be scrolled through to

evaluate the elements of each available alternative 326.



Fig. 28 shows the MAKE THE BEST BALANCED CHO CE screen. This screen is
used to select one alternative as a decision by displaying cells for the
ADVERSE CONSEQUENCES 353 carried over fromthe previous screen, the total
30 al ter n¥PI%E218¢ore cell 348, and the want OBJECTI VES cel PCT/BS/15¢44t er ed
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POTENTIAL PROBLEM ANALYSIS
Once a decision is made, the implementation of that
20 decision may nonetheless encounter problems. The potential
problem analysis screen sequence is used to enter and
organize events and/or occurrences which may hinder the
implementation of action plans. This screen sequence may
be pursued following entry of ACTION TRACKER cells after a
25 decision analysis or other process screen sequence, above,
or may be undertaken alone with respect to an independent
course of action.
Referring to Fig. 30, the DEVELOP A PLAN screen is
shown. An action statement defining a specific and concise
30 purpose of the action, task, or project 1is entered in
ACTION STATEMENT cell 400. This statement may be carried
over or modified from a decision analysis, or may be
entered as free form text. A set of ACTION cells 402 is
provided, which may be populated from an action tracker
35 file or entered by the user. ACTION PLAN cell 404, NOTES
cell 406, WHO cell 408, and WHEN cell 410 are used as in



or may be undertaken alone with respect to an independent course of
action. Referring to Fig. 30, the DEVELOP A PLAN screen is shown. An
action statenent defining a specific and concise 30 purpose of the action,
task, or P0J0RE37i s entered in ACTI ON STATEMENT cel | 400. FaTRSSVEO&TENt
may be carried over or nodified froma%decision analysis, or may be _
entered as free formtext. A set of ACTION cells 402 is provided, Wmch
may be poputated drovesan astddan i&qededeB35thi batrak %{Hﬁr&g by, t gy
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the actions, the ASSESS THREATS screen (Fig. 32) is used to
identify potential problems which require the most

attention, and those which are unlikely to have a serious

20 impact. The potential problems list entered on the
previous screen therefore prioritizes the list to identify
potential problems requiring attention first. ACTION
STATEMENT cell 400 echoes the action statement. ACTION

cell 403 lists the ACTION plan 404, NOTES 406, WHO 408, and
25 when 410 cells individually, and may be scrolled using
scroll buttons 414. For each ACTION cell 403, the
potential problems associated with that action are listed
in POTENTIAL PROBLEM cells 416. For a potential problem,
the user enters a PROBABILITY cell 418, and a SERIOUSNESS
30 cell 420. PRIORITY cell 422 is computed based on the
values of the seriousness and probability cells after
potential problems have been assigned values. PROBABILITY
cell 418 is a pull-down with comparative values such as
low, medium, and high. For each potential problem the user
35 evaluates the probability of occurrence and enters a value

accordingly. Similarly, SERIOUSNESS cell 420 is a low,



scroll buttons 414. For each ACTION cell 403, the potential problens
associated wth that action are listed in POTENTI AL PROBLEM cells 416. For
a potential problem the user enters a PROBABILITY cell 418, and a

SERI QUSNESH®O 8902487 | 420. PRIORITY cell 422 is conputed basdCTaHIDMEN49 val ues
of the seriousness and probability celt%0Oafter potential problens have
been assigned val ues. PROBABILITY cell 418 is a pull-down with conparative
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be used tocaddpaddistiional apat 8aki al oRs Ob) &N, {The QONSIDER LI KELY CAUSES
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statenment of the actions, occurrences, or other ~events gﬁlnllyesult
in the pot @RETrsFSpPetieaihlalMpnabdleas| iNeslipac ausesrpamin bprenteted hagheach
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events which might result in the potential problem.
Multiple 1likely causes may be entered for each potential
problem. A CAUSE PROBABILITY cell 430 is also provided to
20 describe the probability of the cause occurring. CAUSE
PROBABILITY pull-down 432 1is used to enter a comparative
discrete low, medium, or high value, while PROBABILITY
notes portion 434 is used for descriptive text describing
the probability. Additional likely causes attributed to a
25 potential problem may be added through INSERT LIKELY CAUSE
button 436.
The TAKING PREVENTIVE ACTION screen shown in Fig.34 is
then used to enter one or more PREVENTIVE ACTION cells 438
corresponding to a particular likely cause. A preventative
30 action to serve as a barrier against the likely cause 1is
entered in this cell 438. CAUSE PROBABILITY cell 430 from
the previous screen may be used to assess more serious
likely causes first, or to accept the risk of a low
probability likely cause.
35 Despite robust preventative actions, it is may be that

the chance of a likely cause occurring cannot be reduced to
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it is avaidrable &R QLher LRLeCRSS 436! egmsequences as 20 described further
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Once a deci si of19& r¥ad%LAI‘E h&Craplenféitat i BN of St aen desddi bn ey ipnovi de
addi tisonaltheppediwi tdeiS.s Hi®ng with the preventative and contingent

actions entered in this screen sequence. Upon finalization
of the action plan, update ACTION TRACKER button 446 is
used to store the information in the knowledge base where
it is available to other process screen sequences as

20 described further below with respect to the action tracker.

POTENTIAL OPPORTUNITY ANALYSIS

Once a decision is made, the implementation of that

decision may provide additional opportunities. The

25 potential opportunity analysis screen sequence is used to
enter and organize events and/or occurrences which may
offer opportunities in the implementation of action plans.
This screen sequence may be pursued following entry of
ACTION TRACKER cells following a decision analysis or other

30 process screen sequence, above, or may be undertaken alone
with respect to an independent course of action.

Referring to Fig. 49, the DEVELOP A PLAN screen is
shown. An action statement defining a specific and concise
purpose of the action, task, or project is entered in

35 ACTION STATEMENT cell 900. This statement may be carried

over or modified from a decision analysis, or may be



25 potential opportunity analysis screen sequence is used to enter and
organi ze events and/or occurrences which may offer opportunities in the
i npl ementation of action plans. This screen sequence nmay be pursued
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otential opportunif.ies |ch off r. the
P Jy}espon ing ac f%ls sequence therefore allows entry

of specific, concise potential opportunities corresponding

to a particular action for later analysis. Scroll buttons

914 are used to advance through the ACTION cells 902 to
20 review each action.

After the user has entered the potential opportunities
for the actions, the ASSESS BENEFITS screen (Fig. 51) is
used to identify potential opportunities which offer the
greatest benefit, and those which are unlikely to have an

25 opportunistic impact. The potential opportunities 1list
entered on the previous screen therefore prioritizes the
list to identify potential opportunities requiring
attention first. ACTION STATEMENT cell 900 echoes the
action statement. ACTION cell 903 1lists the ACTION plan

30 904, NOTES 906, WHO 908, and when 910 cells individually,
and may be scrolled using scroll buttons 914. For each
ACTION cell 903, the potential opportunities associated
with that action are listed in POTENTIAL OPPORTUNITY cells
916. For each potential opportunity, the user enters a

35 PROBABILITY cell 918, and a SERIOUSNESS cell 920. PRIORITY

cell 922 is computed based on the values of the benefit and
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corresponding PRIORITY cell 922. In this manner, the user

can elect to only address potential opportunities having a

certain priority, high or medium, for example, and deem the

20 others to represent a lower priority benefit. For each

potential opportunity chosen to be addressed, a LIKELY

CAUSE cell 928 is provided for entering a concise statement

of the actions, occurrences, or other events which might

result in the potential opportunity. Multiple 1likely

25 causes may be entered for each potential problem

opportunity. A CAUSE PROBABILITY cell 930 is also provided

to describe the probability of the cause occurring. CAUSE

PROBABILITY pull-down 932 is used to enter a discrete

comparative value such as low, medium, or high, while

30 PROBABILITY notes portion 934 is used for descriptive text

describing the probability. Additional 1likely causes

attributed to a potential problem may be added through
INSERT LIKELY CAUSE button 936.

The TAKING PROMOTING ACTION screen shown in Fig. 53 is

35 then used to enter one or more PROMOTING ACTION cells 938

corresponding to a particular likely cause. A promoting



of the actions, occurrences, or other events which mght result in the
potential opportunity. Miltiple likely 25 causes nmay be entered for each
potential problem opportunity. A CAUSE PROBABILITY cell 930 is al so
provi ded WQOHEBE¥ri be the probability of the cause occurri RGT/USAIBE49
PROBABI LI TY pul | -down 932 is used to e4er a discrete conparative val ue
such as low, nedium or high, while 30 PROBABILITY notes portion 934 is
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| onger conskllder alow 5 probahility Iikely cause. Despite 1o t “"pronoting
actions, itPFsCOANFRePY Ehdt*elie A& Srg ingkelap distnereased ngocan be
i ncreased be abecarteiniay nty TARKINGOAPT AL ANCRAETOON sareen (Fig. 54)
is used t05$pt §% ﬁg%idor%% Vé/@lit%r% cantﬁnaxi m ze the effect 10 if a particul ar
potential opportunity occurs, wiethéers CRUSEY B kiAot they aéfReh or
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such actig n n [ p 1 al I ,
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particul ar gtentiglﬁagﬁg rtunity @d i tional CAPITALIZI NG ACTI cells 939
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944. Wwen péveseapi tad | zivegtactbonsnadice t rdhggeparhavalbeencapitalizing
action. The information in TRIGGER cell 940 therefore
provides an enumeration to provide a rapid response to a
particular potential opportunity. Additional CAPITALIZING
ACTION cells 939 and TRIGGER cells 940 may be added through

20 the respective buttons 942, 944.

When the capitalizing actions and triggers have been
identified, it is often necessary to take preparatory
actions that set the capitalizing actions and/or triggers
in place before the potential opportunity might occur, and

25 to remove the capitalizing actions and triggers after the
potential opportunity could no longer occur.

MODIFY PLAN screen (Fig. 55) is then used to review
the action cells along with the promoting and capitalizing
actions entered in this screen sequence. Upon finalization

30 of the action plan, update ACTION TRACKER button 946 is
used to store the information in the knowledge base where
it 1is available to other process screen sequences as

described further below with respect to the action tracker.
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enterprisewide monitoring of the various process screen

sequences being undertaken is provided. REFRESH button 503

can be used to update the action tracker master screen with

any new information entered by a user concerning a process
20 screen sequence.

CONCERN cells 502 in the ACTION FILE 504, that can
also be implemented in the other processes, 1list the
concerns stored in the ACTION FILE 504 selected. Each
concern 1s evaluated by criteria such as: urgency, growth,

25 and seriousness, and is specified along a scale through a
pull-down menu. A fourth cell, PRIORITY, is computed based
on the values of the other three. SERIOUSNESS cell 506 is
for entering a discrete ranking of magnitude relative to
the seriousness of other concerns, and has a value of High

30 (H), medium (M), 1low (L), and need more data (NMD) .
URGENCY cell 508 is rated based on a determination of when
resolution of this concern would become difficult,
expensive, or impossible, and has a value of low, medium,
or high. GROWTH cell 510 is for indicating the potential

35 that the seriousness of the concern will grow. PROCESS

cell 512 is for specifying which of the process screen
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pull-down may be added. WHEN cell 520 indicates the
expected completion date of the action. STATUS cell 524
provides a discrete indication of milestones reached
20 concerning the action, such as not started, in progress,
late, action assigned, cancelled, on hold, cause confirmed.
Additional status milestones may be added. NOTES cell 522
contains descriptive text concerning other information.
ACTION SORT pull-down 526 allows the listed actions to be
25 sorted by various fields such as ACTION, WHO, WHEN, NOTES,
or STATUS. Actions may automatically be mailed
electronically to others, including to recipients who are
not users of the system. Alternative screen formats for
the various GUI screens disclosed herein are listed in
30 Figs. 56-137.

KNOWLEDGE BASE STRUCTURE
An entity-relationship (ER) diagram of the knowledge
base accumulated through the various ©process screen
35 sequences as defined herein is shown in Figs. 38-42. In

addition, the knowledge base links process applications and
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STRUCTURE Aira@ikd ttalieledt madshol &ERyedipgrage ofpddes know edge base
accunul ated thr cg.lq:h tthe vari ous, SIpr ocggs creen 35 sequences as defined
herein is shown 3 FgS? 3RHALIH aliti G195 el knSWPEAge hakedt i més
process app@niccatomresiandc H0£60213F REHGUIAIH 15088rmaBioh I asks reRanges
made on a - er Sl s. Sltuati rai sal..ER.diagramis shown in
Fra. 33, and cont e e SRR AR BB e RERATE? et GHeR he
cells Quri FEAKECSI-t uatPVRERPpP AP salPREPBEEE s 69¢€r e tlegueROSESSONTERN
600, PRI ORKBY 6682, ugad the PROCESS 604ha 1k d rther Sae:%?ys S are
stored i nm{qétmlc%%g] uCC]\ICERN entit 506. aA I%e;l %%%\CK ﬁggéﬁl sﬂ? ,edACTI ON
610, and S StYor @i n EPVENERFKERt | 384 1L ATHE §0839 2GRS t he

probl em and@lysi anBRWdENg6AM aaadstdPedont ai e BN P nentgto the
probl em anal ysi s, D BE HAPPENI NG 616,

i%]’ OC?%S s SCree se q_ﬁe&gg S R | ;
ACTUALLY HAPPENING 618, SBRJECT 80P BEVIETH N $22Rar @1agbied igd
PROBLEN entconzagns. ¢&l1$ pertiskhs are sher godil RESRENSEs i €Nntdrior:626.
DI STI NCTI arg fIN; din I i 6 CHA are
stored i nogﬁi%%és esﬁetl tycge?;4. I%C@S[{%g %Ségpgg%tg%{e g?gr‘ed Ailgﬁ%g&%i&E
CAUSES ent Y FESIEC EANDI NESES TANS OASSUMPTRENS BN ap22 st oeedtbmedEST
RESPONSES eROBLYMOE2 iEONELBVED BRI GAUSECG44 heoskobedy i BRI X
646, ACTI ON TRAKER cel I arg shored In,, 20 CAUSE ACTIONS entity 8% Fig.
40 shows t 8 d&di SO an % ROYPagtdin 2 BACKSHAINDL B85 ® I8Fd NSTAPESENT
652 afé st enédtiyn 6BBECI SICMNGES 632 are stored in CHANGES entity 634.
POSSIBLE CAUSES 636 are stored in PROBABLE CAUSES entity

638. CONDITIONS AND ASSUMPTIONS 640 are stored in TEST
RESPONSES entity 642. CONFIRMED TRUE CAUSE 644 is stored
in BEYOND FIX 646. ACTION TRACKER cells are stored in

20 CAUSE ACTIONS entity 648.

Fig. 40 shows the decision analysis ER diagram.
BACKGROUND 650 and STATEMENT 652 are stored in DECISION
ENTITY 654. SCORES 656 for the various alternatives are
stored in ALTERN 658.

25 Potential problem analysis ER diagram is shown in Fig.
41. POTENTIAL PROBLEM 660, SERIOUSNESS 664, and
PROBABILITY 662 are stored in SPECIFICATION entity 666.
LIKELY CAUSES 668 are stored in CAUSE entity 670.
PREVENTATIVE ACTIONS 672 are stored in PREVENT ACTION

30 entity 674. CONTINGENT ACTIONS 676 are stored 1in
CONTINGENCY ACTION 678 entity, and corresponding TRIGGERS
680 are stored in TRIGGER entity 682.

Potential opportunity analysis ER diagram is shown in
Fig. 4la, and 1is similar in structure to the potential

35 problem analysis ER diagram shown in Fig. 41. Potential
opportunity 660a, benefit 664a, and probability 662a are



ENTI TY 654. SCORES 656 for the various alternatives are stored in ALTERN
658. 25 Potential problemanalysis ER diagramis shown in Fig. 41.
POTENTI AL PROBLEM 660, SERI OUSNESS 664, and PROBABILITY 662 are stored in
SPECI FI CAM@N/@h7i ty 666. LIKELY CAUSES 668 are stored i nPCAUSBYEN] ty
670. PREVENTATI VE ACTI ONS 672 are stor® in PREVENT ACTION 30 entity 674.
CONTI NGENT ACTIONS 676 are stored in CONTI NGENCY ACTION 678 entity, and
correSpondlsr&@r£|8I CﬁEREEESBQI@A@I@N oréﬁﬁlltg} TdféééGER Zif&ﬁ]det]}ﬁz 682usE91 %%%'am
opportunity _analysis [ mis sho i a,_and is simlar in
structure %5 9’ ?%ni?apa%§%[ﬁQﬁﬂvagmg@ys Ui At aAT SRR i 28 g.
41. Pot ent kake ogpmr@@nuﬂy BROMOTH e ACTITONG6at, 1 tand 6prababi ldatpy tefdaiae WO
00/ 02137 P / 9..-3 neq,i 666a kel y
Causes 6688 ara stared T CROSEIeRT [ 7a 0k PhOVBTFRE ACTPNG 6754 af o
st or ed5i n PRAMOTETAEFPONdENY| t YrBIgers Caﬁﬁqaal iazieng stagteidons n6 7GR IGGERSt or ed
in CAPI TALLALN A@@QQN 678a entity, 5 and corresponding triggers 680a are
stored in TR R tity 682a, Fig. 42 shows the action tracker ER

di agram CONCERK&Y- 63 é@ﬁﬁo@@ﬁggt{}gé COREEREYERG 88 2 9CRON HCONGERNR

PRI ORI TY 6924areSERmom$NEBsCCNmERNSUﬂuEqu(ﬁﬂ%sgxﬂﬂém@Wﬂ@ 6860, WH@nG98,

VHEN 700, %gggﬁ %94 Eﬁpd STATQS 782 are ﬁ%@%ﬁ? %ﬁFhlg entlt é%GNﬁTPﬁe

know edge scrl%ed aoovedi s po %4 ent
corr edfondicR§ pr%@@sgﬁﬁbreWHENséHanc§§TE$h|%OknomkmﬂgSThmss Mey2 bergueri ed

during 15 cgurrent ;pr9¢ess éﬁ{g@ﬂ $@guences to draw upon know edge obt ai ned
fromprior process screen sequence Such queries and reports are through

a standard SQL iTh€erFaReledyri r]?é’?e b@sbrct%ﬁfrrlé)ﬁértabgged it aviopuileakd
i nformatiogitar §@EESf|e§nté<ﬁé/cY\Dr1d1 QUBEI €Sof P PHAROI MY B ,3RRAS | GREREESS

screen 20 seguence SUChT erles are facilitatéd by the use of a
mast er keyworid“t'a6Pe. Si§Canyadf tHaY Pe queried during
15 current process screen sequences to draw wupon knowledge
obtained from prior process screen sequences. Such queries

and reports are through a standard SQL interface, and may
be broad report-based statistical information, or specific
keyword queries to pinpoint a specific process screen

20 sequence. Such keyword queries are facilitated by the use
of a master keyword table. Prior to saving any of the
process screen sequences as defined herein, process records
are parsed for occurrences of new keywords. New keywords
not previously entered are displayed to the user, who is

25 prompted to enter, categorize, and create associations for
the keywords in the master keyword table.

These queries and reports may be predetermined, to
address periodic status items such as displaying all
unresolved problem analysis, or to 1list all decisions

30 concerning a particular product line, or may be individual
point-and-click queries wusing the individual knowledge
base fields. An integrated database engine such as
ORACLE® provides initial support for the knowledge base,
however other database engines using SQL or other query

35 language could be employed in alternative implementations

or to customize an application to a particular user.



process screen sequences as defined herein, process records are parsed for
occurrences of new keywords. New keywords not previously entered are

di splayed to the user, who is 25 pronpted to enter, categorize, and create
associ at i B900{03137 t he keywords in the master keyword tabl ePCTRE%1504%r i es
and reports nay be predeterm ned, to -d88dress periodic status items such as
di splaying all unresolved problem analysis, or to list all decisions 30
concerning a particular product line, or may be individual point-and-click

queries usi § 4 ual know edge base fields. An integrated database
engi ne suc provides initial support for the know edge base,

however other dEt@abasesenghhesitshag SEkphs Otfha;lheqt@n‘ypfe%('@ﬂgﬁlé’flgforgom d

Po o harti iR A S RIS TR o 13t S W& e The
cl ass ¥ nhet3tdhce giaphe ofpphecelohpl excaginagdtiioon lasxkessr(mm- (@pplaeat i on

as definedshenei nyafle shigwn ids ki aSive 5 A348.q Wiel pli connection
l'inks (A)-( ,are shown with tshée: resvpeectlve %rcleﬁcﬁa&tagﬂeﬁers To

i ndi cate mMAtiHE IRyapisetTRE2§88er al process screen sequence cl ass
i nheritance greph 86Retsl spowbeks Ebgeeﬂ3seﬁﬂk&c@rQﬂﬁnﬂﬁfiﬁﬁéki{ﬁhcéﬂ

gener al S SS, £O ntath rogess een sequences defi ned above.
Situation (%C fnal gg i eggn‘ﬁﬂcem ﬁh@h %g sho l&n EIRN 4zdings. e uation
cl assl®02 qesneltasﬂrl vedo¢esm t héagenerammpnocess cthss, pardecdani pggkl_;laé@ﬁ
A B L e D PR AL T -
needed i s Fafipul &t S&OWYP SPECI ¥ CATEONd tass Waﬂ?ae:frerclmgst B 0Bi giss

45a- 45d, tdweripreapl g@fbﬁ\namy@l icrher i b ances gr aphds s ]ﬁ?l_ %!\IALYSI S
anal ysi s S&% cl.ass 810 i s e?!e\?gd froﬂr)n t heS generassP Qﬁ&ﬂénf E%GO Fi g.

43) .71 N TIATING ORT AT B2 atchigiisdieds iHermation.  Concerns are

15 manipulated by initial CONCERNS class 804 and REFINED
CONCERNS class 806. Analysis needed 1is manipulated by
SPECIFICATION class 808.

Referring to Figs. 45a-45d, the problem analysis
inheritance graph 1is shown. PROBLEM ANALYSIS analysis

20 class 810 is derived from the general PROCESS class 800
(Fig. 43). INITIATING DATA class 812 manipulates the
problem object and the problem deviation. Test against
SPECIFICATION class 814 manipulates is/is not information.
POSSIBLE CAUSE class 816 manipulates possible causes.

25 Changes and distinctions are handled by DISTINCTION/CHANGES
pairs class 818.

Decision analysis process screen sequence class
inheritance graph is shown in Fig. 46. DECISION ANALYSIS
class 824 is derived from the general process class (800,

30 Fig. 43). Objectives are manipulated by DECISION ANALYSIS
OBJECTIVES class 818. Alternatives are handled by DECISION
ANALYSIS ALTERNATIVES class 820. Adverse consequences are
manipulated by DECISION ALTERNATIVES RISK class 822.

Fig. 47 shows the class inheritance graph for the

35 potential problem analysis screen sequence. POTENTIAL
PROBLEM ANALYSIS class 826 is derived from the general



probl em obj ect and the probl em deviation. Test agai nst SPECI FI CATI ON cl ass
814 mani pul ates is/is not information. POSSIBLE CAUSE cl ass 816

mani pul at es possi bl e causes. 25 Changes and distinctions are handl ed by

DI STI NCTI &Q @9ANCES pairs class 818. Decision anal ysis pr 8CEZSIELI0¢EN
sequence class inheritance graph is sH®wn in Fig. 46. DECI SI ON ANALYSI S
class 824 is derived fromthe general process class (800, 30 Fig. 43).

Qbj ect i vesproers@NERHL3t 8d0by aRECLIONANAL YS! $ 1 d 18.
Alternatives are handl ed by DECISION  ANALYSI'S ALTER ﬁgﬁr\/gﬁ&%%ﬁ%

Adver se co%\%%h%nc@?s&réptﬁﬁﬁvpuI%ﬁ%WlIﬁE’CI S| &R AL TERNGTISVES SR S«Krel ass
822bI Fi g. Hanséhews btyhepamrmplmheR@BEmeA@AmBI‘BorsﬁmFI@\M@WP&M&S

pr obl em an Si s eguence, POTENTI AL, PROBLEM ANALYSI S cl ass 826 is
deri ved fr%émé/t heLég%g§aF§V\%€60?6§1§5€% 67 13048°1S 4B- PREFESSSE | B¥s 800,
and also htpell éSKERE AAWUSEHS AND eRREVENTACIVERONACESON | nﬂla@B,espr&Ebﬁbaﬂldity,
and seri ou§@§ssr@g§ecl@§(}gh9d by SAIENEAL PROBLEM ANALYS! S SPEC FL CA

class 828. Likely causes and preventative actions are\{hand?e % age
LI KELY CAUSESIFNES PF?EV‘ENWM)@@ACWGV%NE@@ENQ@O éﬁ6101832andes@©tr®we| y.

Cont i ngentTRECGOMSc Bk N3 AS 06 Ad rbkbagerseae handl ed by CONTI NGENCY
ACTI ON and ACTI TI}I cl asses 834 and 836, respectively. Fig. 47a

shows the class Jr er|7taan§%0‘6§a o ofldtie DHepéteREral Saor @A t yhe
anal ys0 s smmmmueppertMEy\WhﬁhlyéPP%UﬂbﬁYsék%éﬁ%les cl pesEREbRL i S

derived fr r 800a, ,and a ndl es t he actl on
st at ement .@@Qf?ﬁén eszgt\lrll pfl on, pro a&ﬁfqal ty "W B Gl’]e% a&é S hAFP e by
POTENTI AL KFECHEIUNF Tys ANAD ¥s) SaSQE@IlEbCNEIn@lIe@I N %8&.oﬂ5sta1keh§n‘©auses

d . | r 1 1 tl
i?:TI &nggﬁi'%é@%g%ﬁgén g J}@n%%é}yclt F&eggﬁé %%ql%zElsaané\l%% ons an\él t he

associ at e O N e sOBPQRE%ET%d AH@Lé&ﬂSﬁT CAEROBN ah@ls ACBRON. TRl GGER
cl asses 83dekelyd B3Gdes espectpndlotind0 Aetiienst raekendndneid t gpce gL aph is

shown on HiGr caAuSES AND PROMOTING ACTION classes 830a and 832a,
respectively. Capitalizing actions and the associated
triggers are handled by CAPITALIZING ACTION and ACTION
TRIGGER classes 834a and 836a, respectively.

20 Action tracker inheritance graph is shown on Fig. 48.
ACTION TRACKER CONCERNS class 838 manipulates concerns and
the related ranking cells of seriousness, urgency, growth,
and priority as defined above. Action descriptions and
associated logistic scheduling data is manipulated by

25 ACTION TRACKER ITEMS class 840.

As various extensions and modifications to the present
invention, including alternate embodiments of screen
layout, sequence, and input methods may be apparent to
those skilled in the art, the present invention is not

30 intended to be limited except by the following claims.



ACTI ON TRACKER CONCERNS cl ass 838 nmani pul ates concerns and the related
ranking cells of seriousness, urgency, growh, and priority as defined
above. Action descriptions and associated |ogistic scheduling data is

mani pul at &P 8402135 ACTI ON TRACKER | TEMS cl ass 840. As vari @a3/usRe/e3089 ons
and nodifications to the present inventlon, including alternate

enbodi nents of screen |ayout, sequence, and input nmethods may be apparent
to those skilled in the art, the presgftmgnvention is not 30 intended to
be limted except by the follow ng clainms. W 00/02137 PCT/US99/ 15049 -41
CLAIM5 1. A nethod of gathering, processing, storing, and displaying

[ Pf or mat i gd.con@er miatthadl conpl egahuléh;ne@,sf protésai hgp g@%&&ﬁbog t.he St epg
of : providi : iC interface for _enterin ta concerning sai
conpl ex bus?llr%% gggél?@huatﬁg%%geﬁ ni ng“sard datd i f a %‘P%ﬂ?%r nPHEdNeStepwi se
manner St hr dghagdeon ioMm@rastiingn tiiet Istsgisdographi cal user 10 interface;

generating, threughisaind skepytseneaner, and (?Lgit%rﬂcaeohif%al 43¢k rin
interface, a list of effective actions for addressing said co &g 9
busi ness sPPl&t CORCEERd St SRRy COBPd caPaSiiReas SAderadoand normal i zed form

15 in a knomﬁedgefb&&&gad&@m@jdetéﬂriwtu§3dp988é¥eéﬁgne8?tr%%%@hi%%
perform ng_sai drstterps of, refini r}]%écand tg%gfrati ng. 2. A conputer program

g. 4 .
product coRpristng Eonpilt eFSe520 Ydadat ot Hin S6d€ r95arPBrRh 86RBUL er

readaBle neditemfacgperable to receive, process, store, and display

i nformation con I .2 .COo Si situation _conprising: conputer
r eadabl e progrargy;\%%%éggfl gllg ! pgb?é}lﬁg aé‘&;@ gsrtaeﬁ'u"flcsaﬁ &aé&%rnté‘ c&3£6r
entering dafarkéredr nisey skhitericarml ex biustneds ssiftamtion; acotpusefor

readabl e pregramscadeshon tehbnbRgpsaidedat @ituation; and
storing said data in an indexed and normalized form
15 in a knowledge base adapted for structured query and
retrieval in performing said steps of refining and

generating.

2. A  computer program product comprising computer

20 readable program code fixed on a computer readable medium
operable to receive, process, Store, and display
information concerning a complex business situation
comprising:

computer readable program code for providing a

25 graphical user interface for entering data concerning said

complex business situation;

computer readable program code for refining said data
in a predetermined, stepwise manner through user
interaction with said graphical user interface;

30 computer readable program code for generating a list
of effective actions for addressing said complex business
situation through use of said computer readable program
code for refining said data; and

computer readable program code for storing said data
35 in an indexed and normalized form in a knowledge base

adapted for structured query and retrieval by said



in a predeterm ned, stepw se manner through user interaction with said
graphi cal user interface; 30 conputer readable program code for generating
alist of effective actions for addressing said conpl ex business

si tuati onWMMRYEH use of said conputer readabl e program cBﬂ@ﬂS&wuméflnlng
said data; and conputer readabl e progrd@®f-code for storing said data 35 in
an i ndexed and normalized formin a know edge base adapted for structured

query and ggehpheyval r@éd%@'l@ }{&&ﬁ/a%wdé%ﬁéps%ﬂﬁ%g Sha) CoIpat & éabl

readabl e progr.am code for sai d data and _sald conputer Tea

pr ogr am cota for YEHETSt | ﬁ&aglﬁ &Ie IRSRITHN 3CORR abpfar &S Hedringat ﬁéiﬁiﬂng,
processi nglistoring, and displaying information concerning a conpl ex
business situation conprising: a graphical display device operable to
provide a graphical user interface for entering data concerning said 10
conpl eX busdi nesBnsiappatriadms af @i gpebherhput devceesfay, erﬁtsm:rrgg,saadddata

a fiTst meapey1fotnst orifia Said oAt & bkohidexed, T elgiay r ocessor

for refining said data stored in said nory |n a pre Bt er i ned,
st epwi se nahheRtLAPOGERPT48&RIf nteraction with said graphical user

interface and aaI@rﬁpgiééd Idﬁhﬁléyﬂﬂdéhld% SepeRA TR Y, hﬁ%b@ﬂd% sgt of
i nstructions_opera processor to generate, through sard siepw se

20 manner andtsard gPﬁﬁﬁl g%eﬁgg P&r FAFEL R [ QtHhicRFRerive agtfons

for aﬁ@ress@mglsalUusmnpbexstBaness, situation; and a third nenory

operable to sto kgafnggggg aff% sgﬁgerezéggg%gaéa in an i ndexed

and nornallzed Ase ada tFEt ured query
and retrieval.&@ first memory for storlng sald data for indexed

retrieval;
a processor for refining said data stored in said
15 first memory in a predetermined, stepwise manner through
user interaction with said graphical user interface and
said digital input device;
a second memory having a set of instructions operable
by said processor to generate, through said stepwise
20 manner and said graphical user interface, a list of
effective actions for addressing said complex business
situation; and
a third memory operable to store said entered data
and said refined data in an indexed and normalized form in
25 a knowledge base adapted for structured query and

retrieval.



