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(57) Abstract: A system (10) for producing a process advisor application uses a process mapping program (26), a compiler (28)
and a program such as a Java serviet (30) to produce a process advisor application. The process mapping program (26) is used to
create a decision tree, and the compiler {28) compiles the decision tree into a data file. The data file is then converted into ene or

more computer viewable documents, such as web pages.




ROGRAM 30 22 20 WEB SERVER 16 -18 NETWORK 18 Abstract: s{e 0)
For produci ng a process advi sor application uses a processg%p%)éépﬁedr?g%gram
(26), a conpiler (28) and a programsuch as a Java servlet (30) to produce
a process ¥VNLBIBSapplication. The process nappi ng progr MAT(EB)/12787 used to
create a decision tree, and the conpiler (28) cogp!lfs t he de0|§£?2 tree
into a data file. The data file is then converted into one or
Icorrputer vi ewabl e docunents, such as web pages. 8 Decenber 2004 WO 01/98985
PCT/ US01/ 12727 SYSTEM VETHOD FOR PRODUCI NG VEB- BASED PROCESS ADVI SOR
APPL| CATI ONS BACKGROUND *cF EVHENDNVENAICENFOR BRODYEING 8¥EB<l at es general | y

to expert systens and mBﬁSEWﬂd@Eﬁ@AbVI&%%%&%&'g@ﬁpe” systens that

ertain to decision making processes. Int econony, many
Eusinesses operate with nunerous facilities |ocated around the world.

ite often, Sitp DI o as 5 manufacturing and repair
Srjijcgsses, aflgz‘cg%@?‘ép BQW%@S s various facilities. Many of
these operations are technically conplex, decision naking processes, and
the end result is thdfhiprineasionveslited igeherly ©XickberPCiMREN WHE haf lities

such that su Bérticularly to web-based exiiert systems that pertain to decision making processes.

In today's global economy, many businesses operate with numerous
facilities located around the world. Quite often, similar processes, such as -
5 manufacturing and repair processes, are performed at the business's various facilities.
Many of these operations are technically complex, decision making processes, and the
end result is that process variation can exist between the facilities such that sub-

optimal use of available technology occurs.

One approach to combatting such process variation is to employ

10 written communications, such as manuals, and cross-site' employee fraining,
However, it is difficult to promptly produce updated manuals and to assure that each

facility is using the most recent version. Employee training efforts are time
consuming and costly, particularly when dealing with groups of employees located
throughout the world. Thus, it has been proposed to use the Internet, and more

15 specifically the World Wide Web, to quickly distribute information on a global basis
' and reduce or eliminate process variation. Specifically, the knowledge, judgement
and experience of one or more experts in a particular process is captured in an expert

system application that a business then deploys across its internal and/or external web

sites. The expert system application can then be accessed by selected users around

20 the world. Thus, users in any location would be able to easily and quickly obtain

standardized process information.

However, web-based expert system applications can be difficult to
create and deploy. In many cases, extensive knowledge of the process that the

application is to cover as well as programming languages and web authoring is



opti mal use of available technolo occurs. One approach to.conbattj such
pPocess variation is to enpl oy 1gywwitten connun?gations,ggﬁgﬁﬁggbpgﬁuals,
and cross-site enployee training. However, it is difficult to pronptly
produce updated nmanuals and to assure that each facility is using the npst
recent version. Enployee training efforts are tinme consum ng and costly,
particul arly when dealing with groups of enployees |ocated throughout the
worl d. Thus, it has beeawﬁroposed to use the Internet, and nore 15

speci fi cal I'§auined towrsate yeidentena web-based Rrpertsystam. piheepionsss inawicdae éh a

gl obal basi d | i afon. .. Spechf | .y, the
know edge, ‘?E’&%@ﬂé‘%‘? Hgﬁjcf?%’%ge‘?%glgggolﬁﬁgggl%glrléﬁ%or? gg‘getrot gﬁﬁ]g]'%ecglgérl i cul ar
process i s exppientieldknowladgecayerthe VEytst Eiusapalduciagi 0 weblbatedaetpest st t hen
depl oys across its internal and/or external web _sites. The expert system
appl i cat i ofPEUFAHORSHUBILY ZeqUites dUossss SEpeity waTkIag i cqHabmration WitheoRgeT d.

Thus, users_d 'l?aﬁ*?x#. Wl dinke, t i uj . i n
st andar di zz%drgr%?: 1ses In go%n%@or??lngo?@ggﬁ? %gﬁga‘ls%é‘a%%%r %%9%1{%%
appl i cati orgpamivele#fodi ffi cult to create and deploy. In many cases,
extensi ve know edge of the process that the application is to cover as

wel | as programm ng | anguages and web authoring is -1 8 Decenber 2004

required to create amcﬁgﬁﬁggy%%@qg bﬁﬁaﬂdogﬁggrgipﬂgttggp th;p%ﬁﬁ@%g?%how ‘o

know edge is normally per sons ve [rttle know edge
di st ri but e knhwiladgeexpmarisemd i ddvekopowreidbasedv epplidadioll bfor THiseibutingdtiesing a
web- based ?%lgeit system application usually requires process experts
wor ki ng i n XO8<486°8%% on with one or nore people having web authoring
expertise. This is often a tinme consum ng and expensive effort.
Accordingly, there is a need for a sinple tool that would all ow know edge
experts to BRICEISApMIBRR A3 THEINVIENTIONS for distributing their know edge
base.
According to an aspect of the present invention, there is provided a
system for producing a process advisor application, the system comprising means
for creating a decision tree; means for compiling the decision tree into a data file; and
means for converting the data file into one or more computer viewable documents.
According to another aspect of the present invention, there is provided a
system for producing a web-based process advisor application, the system comprising:
a process mapping program for creating a decision tree; a compiler for compiling the
decision tree into a data file; means for converting the data file into one or more web
pages; and a memory for storing the web pages.
According to another aspect of the present invention, there is provided a
method for producing a process advisor application, the method comprising: creating a
decision tree; compiling the decision tree into a data file; and converting the data file
into one or more computer viewable documents.
According to another aspect of the present invention, there is provided a

method for producing a web-based process advisor application, the method

comprising: providing a first computer system having a process mapping program and



BRI EF SUMVARY OF THE | NVENTI ON According to an aspect of tdg, &%ﬂ%?@bmi
invention, there is provided a system for producing a process Vi SO
appllcatlon the system conprising nmeans for creating a decision tree;
means for conpiling the decision tree into a data file; and mneans for
converting the data file into one or nore conputer viewable docunents.
According to anot her aspect of the present invention, there is provided a
system for producin a web- based process advj sor applicatlon the s sten1

conpri si ng? CORPHEL PEQEINg Spterendo payulsh alemchaving & gerylel aragsan gnd agwe
conpi | er f Qe GOURhb b i pAkrh

converting trﬁe’datg }éwqre&??]t oﬁgl glp%n%?(gde%}% (%gfggg)télqrefe b ag {rir%?r:gryh%r
storing t hdao whpi;heagresdeciﬁhmdmh intp 4 datarfde;head wapetht sefvid peogramse rbnvert

i nvention, reﬁkﬁ ﬁrOV|ded ﬂethod for producing a process advisor
appllcatloﬂ“’fﬁ% PRAVCCOHINTY SFRg28€reating a decision tree; conpiling
the decision tree intifedraghnidrdien oid s GAAEIL BoerlEpHA &t Wil Becdntl 0 One
or nore conputer viewable docunents. According to anotﬁer aspect of the
present i n\appﬁtremnupdnhmaémgsthprfoihmg detaifedtdescriptom prdothecippgndedielbinbased
process advi.sor icati t he. hod conprising: providing a first
conput er sy% §ﬁ@ﬁ#ﬁ§§? ﬂﬁaﬁgﬁﬁ%§§mﬁﬂ%§Wﬁ§ Sprogram and 8 Decenmber 2004 a
conpi l er; providing a second conputer system having a servlet programand a
web server; using the process mapping programto create a decision tree;
using the &RiﬁFII&SCRETdGhMDFEHEwERMMSm tree into a data file; and
using the servlet programto convert the data file into one or nore web
pages. The present invention and its advantages over the prior art wll
become apparent upomheeadjddd nidier fidt! ©Wepadstetagi the dneiasieh | Bt papticuddre t he
appended clains wth reference to the acconpanyi ng draw ngs. BRI EF

DESCRI PTI ORo@kedTHE mwmymeumdmnethp qeatiudingt peat of she mrﬁmﬂoms"fhﬁﬂe

t t I ted d di.st tl I d t he
Icg\rll g ln u Id io 2 g qu)vg rlb:(h%%ﬁgé é‘gge}el bgegt? [ thﬁrlay relf'esrelllc%(i te fo Il%lwrlrr?g descrlptlon

taken in conjunction with the accompanying drawing figures in which:
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i nvention, however, may be best understood by reference tog e, | b@m ng
description taken in conjunction with the acconpanying drawng frgures in
whi ch: S Decenber 2004 WO 01/98985 PCT/ US01/ 12727 Figure 1 is a bl ock

di agram i | WOH885 ng one enbodi ment of the present invenPCBUSOF2ATTe 2 iS a
flow chart illustrating a nethod of devel oping a process advisor
application. 5 Figure 3 is a flow chart depicting a sanple process for

whi ch a process " advisor application can be created. Figure 4 shows an
array representation of a decision tree for the sanple process of Figure
3. DETAI LED DESCRI PTI GNg@F 1T bloklvEiigta@NIRsitating iongethboditent G eisi pagsenther ei n
I dentical re e nunerals denote 10 the sane el enents throughout the
various views, HF gure 1 shows the general architecture of one enbodi nent of
a system 10 for producing (i.e., devel oping and deploying) process advisor
appl i cations and partiFgira2 iy aflsiw bmsteitlugirating s snetiebdi sfaleveloying b padde@ns. As
used herein, .o r advisor application"” refers to an application
that is a spg%?¥9%ﬁ$§%@ﬁbf expert systemthat sinulates the know edge, 15

j udgrment_and experience in _a decision naking process of one or. nore
persons.> As will becdfiguragpss Sow chart depidting asedple peavessordich abrocess

application” a&@%ga%@ﬁgmg%@géd. application that is capable of being

depl oyed over t The system 10 i ncludes a user conputer-
system 12, a server conputer system 14, a conputer network 16 and one or
nmore client conputers Figire Fhehastsi emwarrap Geprespiatior of h8devkjorbaea®yr thepe of

conput i ng deynefSnio . pable of transmtting requests for recommended
process pl ans ve? %Eoﬁl@%?k 16 and receiving reconmended process plans

conveyed over the network 16 in reply to such requests.
"~ DETAILED DESCRIPTION OF INVENTION

Referring to the drawings wherein identical reference numerals denote

10 the same elemernts throughout the various views, Figure 1 shows the general

architecture of one embodiment of a system 10 for producing (i.e., developing and

deploying) process advisor applications and particularly web-based process advisor

applications. As used herein, a ;'processor advisor application" refers to an

' application that is a specific type of expert system that simulates the knowledge,

15 judgment and experience in a decision making process of one or more persons., As

will become apparent, a "web-based process advisor application" is a process advisor
application that is capable of being deployed over the World Wide Web,

The system 10 includes a user computer system 12, a server computer

system 14, a computer network 16 and one or more client computers 18, The client

20 computers 18 may be any type of computing devices that are capable of transmitting
requests for recommended process plans over the network 16 and receiving
recommended process plans conveyed over the network 16 in reply t6 such requests.

For example, suitable computing devices include, but are not limited to, desk top

~ computers, laptop computers, and personal digital assistants including wireless

25 handheld computers.



For exanple, suitable conputing devices include, but are nopelddet 86b4 O
desk top conputers, |aptop conputers, and personal digital assistants

i ncluding wireless 25 handheld conputers. -3 8 Decenber 2004 WO 01/98985
PCT/ USO1/ 1%P01/98485 one preferred enbodi nent, the network PETUSO¥BE™Wor | d
Wde Wb, although it possible to enploy other types of conputer networks
such as a local area network or a wide area network. As used herein, the
"Worl d-Wde Web" (or sinply the "Wb") refers to the distributed
collection of interlinked, conputer viewable 5 hypertext docunents
(comonly referred to h:sombef@-mgm:)boﬂimlt,aheenmm&slﬁiibﬂe Woid Wige Web] er net .
As is known i ch h t ext do unents are acce sed. with client
and server sSB'E‘?)\%Eé %‘R%L%%F%B P&heFHiP8$ ?ongnru JEBogksYE %%101’?%%% ssi on
Control  Protmeisvaty bnd widwireaﬁteaif@kp |As(u'EéEPhérEi)1 8 d Wiyl SWidR X WebFr (0P SRk

Pr ot ocol i TR is t ry protocol for allow ng
appl i cati ons-[]'"te> WB&trﬁ Lﬁ’y%’ﬁl-%ﬁt&l]‘r‘t% Cﬁﬁﬁg‘ﬂ%g’gs‘m" ‘% e Vig¥le ot at ed
Wi th Hypertex d&ﬁﬁmu&qa:ﬁg tRgRnonf{y-eMrled 16 1BYRYE pageRSthatsRsladielsRildlvialile terns
"Wrld Wde g‘é " and -"Web" are intended to enconpass not only HITP and

HTM., but al S¥eRfYy Agis k@AY dR e arty such hyaﬁaﬂ%ép%ml&ﬁn&%av@sw igpt
| anguages thakg H&Ver%ﬂ%ﬁﬁ:%sh@ SRR ﬁieme@ brdtftofdich 2@ Frmnfsﬁhssﬂaﬁ%nﬁaﬁ HTM..

15 The server c ut er stem 14 includes a web server nmenory 22
contai ning aP f@‘ﬂet W%’&bé@cfﬂgl aﬂﬁpﬁﬁ?ﬁéﬁlﬂ ffF?élSWb@é%tQCQidﬂiEEH)
application. cﬁﬁ@ﬁu e g{gpllgﬁ I 0 wser
software appli cat ’on thzlisft: al |§g?ﬁ8§ﬁ% ébé if@@?% lez{a%%egl{s@t he web
pages sibr ed apaniteHeeb Mrgudmetasagaelare netaigt hwith Hapta'tﬂt Mﬂkhpohangnyga)t her
server syste ngg, R'EB% e 1 n LRGSR server
recei ves requests'to &ggeggltégst }geg%lﬂ &M&Jﬁlsf ﬁ‘é%@ﬁ@d%w% ?‘)A% 5§cl [ ent
conput er s 18 izderdle to ehchapassheotvomly ﬁa@@sartdoHThﬁ, boeelse sty ©grraltice fatuconput er s
18.

transport protocols or markup languages that may be used in place of, or in addition
to, HTTP and HTML.

15 The server computer system 14 includes a web server 20 and a
memory 22 containing a number of web pages that implement the procéss advisor
application. Each client computer 18 includes a conventional web browser software
application that allows the client computers 18 to access the web pages stored in the
memory 22 as well as other data stored on any other server systems connected to the

20 network 16. Generally, the web server 20 receives requests to access the web pages
from one or more of the client computers 18 and provides the web pages to the
requesting client computers 18, |

The web pages pertaining to the process advisor application are

developed through the user computer system 12, which includes user interfaces 24

25 such as a keyboard, a mouse and a monitor. The user computer system 12 includes a
process mapping program 26 that an operator uses, via the user interfaces 24, to create

a process flow diagram or decision tree describing the decision making process for

which the process advisor application is to be developed. A compiler 28 converts the

decision tree into a file that represents the logic and visual elements of the decision



The web pages pertaining to the process advisor applicati oped
t hrough the user conputer system 12, which includes user %Pgé abceggﬁgli& 25
such as a keyboard, a nouse and a nonitor. The user conputer system 12

i ncl udes awOIM©@8®Ss nappi ng program 26 that an operator BEEAFTONRATt he user
interfaces 24, to create a process flow diagramor decision tree

descri bing the decision nmaking process for which the process advi sor
application is to be devel oped. A conpiler 28 converts the decision tree
into a file that represents the |ogic and visual elenents of the decision
-4 8 Decenbetrepthouwilianaks/ pgbe wepiavedapiicatiaR Thiv fle id thakfonied to tiakaverp t he
web- based appl.i | i | I.S, transf.erred tg the,server conputer
system 14 V\hg&r’ﬂelﬁgé rssggsrﬁ-eli? v?)hreit-)égir geﬁ]v lgt(pr%%%tyeiir%tcgn\[eﬁtg%}ei 11}18 i, b RRgss fﬂ"g‘ges wi th
enbedded | ogembedgedijvigics grapimids 4ridiloks, 1t shoul d be noted that the user :
conputer system 12 and the server 5 conputer system 14 could alternatively
conprise a single co i the web servyer the nmenory
22, the user i nterfaggggg%étzﬁéggg&g%g[ée %eﬁﬁwguteﬁfﬁﬁﬁﬁﬁa%%éaﬁﬁhpi | er
28 and the sewmpuidr spstogridrmoBid attemhativaly tornerisk eathptt @Ripated BFsteng.OMRALLET Syst em

I nstead of t raSystens. T rocess pi ng program 26 can be an
of f - t he- shel p@s‘g%% 2@ PrSEEm<u ’éssert‘?fg& %ir}g’(ﬁSe 0875 Fwpiiger
progr am avai pragtae 26, e ddmpiles?8 indGhe geviat profram B oullr MHABARE Qtides a

pal ette that c(gi S\E' a%sst a.l %gefnurrber of Fr edef i ned shape icons
representing AT LS AT O QBDBIST 86t®Sand a dynamic grid displ ay
onto which an operator may -place sel ected ones of the shape icons. The

Visio(r) 2000 programThkgmoedst aepping rprogremude chif b€ WatTRihetle1s R8RRarkCONS.

Usi ng the 15 user interfaces,.24 n operator selects _the appropriate shape
i cons a@d dr Q8- &Y% 8° zhe 3’&?‘?‘? éﬁp%rcome@f iRsPeTen avatlabje ifcprmﬂ\égr«ayﬂt o form

the desired Oepbmtion (TS proftARrbfifiiSa gallde HANIRMYSENaldd LliiheP FSENt
i nvention i nclau%e, but are not limted to:
predetined shape icons representing certain decision. tree objects and a dynamic grid
display onto which an operator may place selected ones of the shape icons. The
Visio® 2000 program also allows for the use of customized shape icons. Using the
15 user interfaces 24, an operator selects the appropriate shape icons and drags them fo a
particular location on the grid display to form the desired decision tree. Shape icons

that can be used in the presént invention include, but are not limited to:

1. a Start Block that specifies the start point for a decision making
process.
20 2, a Title Block that specifies the title of the web application to

appear at the top of a web page.

3. a Header Block that specifies various visual components to
appear at the top of a web page such as text fields and pull
down menus. HTML template files can also be specified so

25 that each web application has a common look and feel.

4, - a Results Block that specifies various visual components to

appear at the bottom of a web page such as text fields and pufl

-5-



1. a Start Block that specifies the start point for a decigj [
process. 20 25 2. a Title Block that specifies the title O%D?E%I%EU&
application to appear at the top of a web page. 3. a Header Bl ock that
speci fi es WAr1§8%Svi sual conponents to appear at the toFCEUSH/REY page
such as.text fields and pull down nenus. HTM. tenplate files can al so be
specified so that each web application has a cormmon | ook and feel. 4. a
Results Bl ock that specifies various visual conponents to appear at the
bottom of a web page such as text fields and pull -5 8 Decenber 2004 WO
01/ 98985 PCT/ US01/ 12727 dowdowremesus. AgAgain, HIML ttemplat €ildsi bes aganbal so be
specified so that each web g | catjon s a cqmmon J ook and feel. 5 a
Descri ption Bl ock that spec pgﬁggcfao #thg&?aggfwegégﬁ’r"f“&q agfonrpen logk gpe,
application to appear at thielfop of a web page. 6. Decision Blocks that
specify a decision to be made. There can be any nunber of paths from any

deci si on node. 7. Procgss Now Bl.ocks.th I spl a_process_ out put
i medi'ately. 8. Pr ocesg' Lataeﬁeﬁﬂiﬁ%lgk%gt&hagisg%% aate'S'i“@)'c&%"‘Rﬁ'Gflﬁﬁttheafter an
10 operafor clicks an appr opet apptcdnioh todpped at ihi idp J¥OMwdB Rgks that junp to a
Uni versal Resource Locator (URL) inmediately.

6. Decision Blocks that specify a decision to be made. There can

be any number of paths from any decision node.
7. Process Now Blocks that display a process output immediately. .

. 8. Process Later Blocks that display a process output after an
10 operator clicks an appropriate button,

9. Link Now Blocks that jump to a Universal Resource Locator
(URL) immediately.

10.  Link Later Blocks that jump to a URL after an operator clicks
an appropriate button, -

15 11, Annotation Blocks that link a question text to a URL.

12, Text Blocks that specify that a blank text field from the text

Block be used as a decision process result.

13. Text Move Connectors that specify that a text field from a text

Block be used as a decision process result.

20 14, Process Flow Connectors that are used to connect Decision,
Process, Link and Text Blocks together.

The process mapping program 26 can thus be used to create a decision tree that

represents the decision logic for the decision making process for which a process



10. Link Later Blocks that junp to a URL after an operatorg gL ks 2864
appropriate button. 15 11. Annotation Blocks that link a question text to a
URL. 12. Text Blocks that specify that a blank text field fromthe text

Bl ock be uW@d1@¥83 decision process result. 13. Text MvECTHRHLEINrs that
specify that a text field froma text Block be used as a decision process
result. 20 14. Process Flow Connectors that are used to connect Deci sion,
Process, Link and Text Blocks together. The process nmapping program 26 can
thus be used to create a decision tree that represents the decision |ogic
for the deci &lvisor apgiticatipnpgs unbeséevblmpedmndwisoe&npmdnseﬁgcnpgvD&er m[bgfers2d§ﬁ4l WO

01/ 98985 PCT{ dvi sor application is to be devel oped and al so

i ncl udes des@@%g‘éﬁ%&% e%e X88Fs and 1 nks applicable to the web pages.
The conpiler 28 is a programthat traverses the decision tree devel oped by
t he process mappi ng prﬁgrmm;ﬁ&ralﬁistmrpagr&ﬂmethhmmvﬁ%| the devidorhagde 5

ble.” Th ' ds _t he has nerate an a y that
'; 2pr Zsent g C‘?‘%Qf P%dé?} L ré%gsr “?P%P%Bmg]f%gg alédn 'FB}“F‘\?E T & L‘[‘Sﬁat make
up the deci siable, ﬂmeeomﬁhﬁ' ther reads the haldhetfil_ Isie ahd g?n)%ﬁ/dﬁésfhﬁt’elﬂﬂyrtﬁﬁig r&ﬂé@ﬁﬁ?L' ly,
he f f t angua I le wever e
present | nveltt i BEip e, firkent Booiiv e ERE PR RALS wribe episonens e
utilized. Therayeis \préfbrablyp gl Qof Mdtetitriiy, dnie 60K \F ah Hlkakiblech@aup0 t he

XM file e rat ed iler 28 and, produces a set of HTM. web pages
“hat are ot orangbes RN Hinoyverstdhd petkioheiion oms deied sy SHEnsTaber

shoul d be n%ﬂﬁlagés%hldtMtﬂﬁ@d p’ﬁﬁ@&rﬂé{%r@grﬁht%rdaﬁ%b %Shva &?Tl&ttﬁétergadsn the
n

f ther_ server comuter stem Figure 2 is ow chart
merory a gg @%\dg@praépél\}g}) tgﬁicp@p e a8\aap produces a set of HTML web pages

that are stored in the memory 22 of the server computer system 14. It should be noted

i |1ustri&tin

that the web pages could alternatively be stored in the memory of another server

computer system.

Figure 2 is a flow chart illustrating a method of developing the web

15 pages pertaining to the process advisor application. The method begins, as
represented at block 40, when an operator accesses the user computer system 12, In

step 42, the operator uses the user interfaces 24 fo access the process mapping
program 26 and create a decision free representing the decision making process for

which the process advisor application is to be developed. This is accomplished by

20 dragging appropriate shape icoﬁs from the process mapping program's palette to the
desired locations on the grid display. The decision tree is then annotated with process

and link information. It is contemplated that the operator is someone having a ﬁigh

| degree of knowledge regarding the decision making process and its technology. In

step 44, the decision tree is compiled by the compiler 28 into a data file that

25 . represents the logic and visual elements thereof that will make up the web-based
application. The data file is then published to a web site at step 46. As mentioned

above, one possible manner of publishing the data file to a web site is to transfer it to

the server computer system 14. At step 48, the data file is read in by the servlet

program 30 and converted into web pages with embedded logic, graphics. and links.



15 pages pertaining to the process advisor application. Thepagihird 0601 ns,
as represented at bl ock 40, when an operator accesses the user conputer
system 12. In step 42, the operator uses the user interfaces 24 to access
t he procesWOMIBAg program 26 and create a deci sion tr @ETUEPWBEENt i ng t he
deci si on meki ng process for which the process advisor application is to be
devel oped. This is acconplished by 20 draggi ng appropri ate shape icons from
t he process mappi ng programs palette to the desired |ocations on the grid
di splay. The decision tree is then annotated with process and |ink

i nf or mati on. Thé mbpﬁgwhﬁrm&raét&ediﬂm niehRrP PR bBhe kerk s DRIFRRP Sy CTF&Y!J‘& a high

degree of kno g re ardln t he deci sion nakln process ard iIts
t echnol ogy. 1 Ypayhent GQ‘E’iesin&he fyegery of sersenspmpter sl er 28

into a data fu kit bb@t tﬂégfoe&rseaaﬁaslssystgﬁ i QG ta%@ &g%%@%nféhsrﬁ?&ﬁ 6ihef eof

that will nmake up based application! eis
publ i shed to %WWQBlgsthQ pligationdgcampletad aﬁ@ﬂt%mﬁ@@tbmh‘ﬁé one possi bI e
manner of publishing the data file to a web site is to transfer it to the

server gonputer systemyhéd a Mmcté 8fRr 48shek bﬁadé@stseihé e\}llo@es's %ﬁ%l?&@ BﬁTalPan,t he

servl et progé am 30 and converted into web pages ogic,
gr aphi cs. Py Fhesutilizes g clipnt spmpiten ot anerss thOSTBS cPOPLtESasten? 12 TorThe web

pages are t hgRaistep sEdes &ﬂﬂﬁr@ﬁ%%n%ﬁm&{ thE%bsfa]ggse% 5{3&@&'{8{)@@3 §¥oc%§m 14 at

step 50, or, as nentioned above, In menor Onput er
system At tdyisor mpplieation h'dtlpﬂ@bfewmbhw Smﬂclfmﬂjt,emel dlmEa:dmputar'ab@vebt ilized

and the nmet hgd,ef &V &!x eE{gfoI- & e RRRhAS 1109433 Panfd l%%%e s(?gfgg zéd%esent ed

at block 52. 5 en a re te ‘user W|s1es 0 ac ess t sor
appl i cdli on, respomse theswieb server Edeathclapmnpnamwpupqe tdﬂ:letdueﬂlm@ﬁ@ﬁtef h& server

t t h t
bages. per & ai uef sh cxblELENRLOEE e, ROP SRR TR el Ergowely dey .
Speci fi cal | ymotile al othert outpmpmheml wh asba qmﬁeeﬁ.- sHdst@fice GuRsh if @ a

recomrend pr tQ t b server In_10 response, the web server
0 conae.t helannea o Dorettudelia Mg it & Potet Mrcrmfich Bfevans o & Tequest

for a recommended process plan with input peripherals such as a mouse and/or

15 keyboard. The user is able to both select inputs from a pull-down menu of items
contained in the input screen and to input information directly into an input window.
The recommended process plan (as determined by the embedded logic of the process

advisor application) is subsequently displayed on the interface screen.

Once all of the relevant information has been inputted, the server
20 computer system 14 determines what the recommended process plan should be, The
web server 20 then conveys the recommended process plan to the requesting client

computer 18 via the network 16,

To provide a better understanding of the present invention, the method

of producing a process advisor application will now be described as applied to a

25 sample process for inspecting train motors. A typical locomotive engine uses a
thermal prime mover to drive a generator. The generator supplies electric current to a

~ plurality of traction motors whose rotors ;are drivingly coupled to corresponding axle-

* wheel sets of the locomotive. The motors are periodically inspected for maintenance

purposes. Figure 3 is a flow chart depicting a sample process for inspecting the

8-



The web page causes an interface screen to be displayed org bh&ntld 8584
conputer's nonitor or other output peripheral such as a printer. The
interface screen is a graphical user interface that allows the user to
enter inf o885 rel evant to a request for a recomend&@8THEHAREE pl an

wi th input peripherals such as a nouse and/or 15 keyboard. The user is able
to both select inputs froma pull-down nmenu of itens contained in the

i nput screen and to input information directly into an input w ndow. - The
recommended process plan (as determ ned by the enbedded | ogic of the
process advinotars.dpghd Gt stem it bleclksid sednspattbydetirmiplea yaetharany fRmenter f ace

screen. Once T he rel evant information has, been inpuited, the server
20 conput er gt%!g«{néﬁq&ri %lg{oéf’?ﬁr%éog' ﬁﬁ&em%gre,pgeggﬂ‘@ﬁlaﬁwg PO s SerappedASshoul d
be. The web isﬂicmrl aﬂﬁlotlmﬁlaxﬂage/w&sﬁ Bdsr ﬁ:ﬂm@raelegﬁbt i‘e@é‘iﬂ,stﬁeﬂgﬂhéﬂrdgéhst he
requesting client ¢ ter vi.a_the network 16. To provide a better
undef st andi nfo¢¥ ?%@ng?%s%nt‘&‘i Hodnt é’ E]FF mﬁ??étoﬁé?tﬁ%neso‘l"g%h%é% sRekeispr ocess
advi sor sappl presdnt diking btof @perBLord eFGhicRE S preseABRhdrefle hibtét @ 3cragglal £ Process
for inspecti ical |oconptive engine uses @ thernal

ng.train nmotors.. Atyp \
prime nover {“glca?e&\?feblﬁ"l@g%%‘?‘da% proces§engs nid saoke isqeppiepens thanelbe progessur r ent
to a plural mb¥esOdn fof Bl6EK 7 whEcOhS iN¥BER& 108D 0P gﬁr q_rﬁ%bé’ bP Ha¥esCAlRAL D O

correspondi ng axl e- wheel sets of the |oconoti v e notors are

peri odi cal | yIPos pResatien. Lbsparksarn rpent thep thepoetesis heiddor furtBerieyalgatidnaw chart
depi cting a AR aPHREEES [pad ' 1

01/ 98985 PCT/ USQ1/ 12727 not o%@%g{q%bfb? oy e glﬁ%r%gf‘gg%rﬁ °§%8%%‘1\$g

i nspectlfr de%r Herre sheninenerior examined teranotar &r signe sem grintimg. nif grotdong is
operation. |y t : LL.SeS ed _as. indicated
bl ock 56 St e oRleiS BBk for i & il Bock B HE BBRSE nBien e
process novending, thenphe olotdds rembd tckertes at tudicated peblook 70.etRhignirsias

whet her any | S, Lur - r operation. If snmoke is present,
then t he. mot o spehidn BGESEH « St B5R pral2E! et Bl e elel emas,
| f snoke is tedtiugatesthe presanh&nvention. [t slwakbbe understood that the present invention
15 is not limited to use with this process but is instead applicable to 2 virtually limitless
variety of processes.

To produce a process advisor application for the motor inspection
process, an operator would utilize the process mapping program 26 of a user
computer system 12 to creﬁte a decision tree representing the process. The operator

20 would drag a Start Block onto the grid display of the process mapping program 26'to
specify the starting point for the process. The operator would then drag a Decision
Block onto the grid display to represent the decision node of block 54 from Figure 3.
The operator would enter the text of the question as it is to appear on the process
advisor web page; e.g., "Are any flames present?". Decision Blocks would similarly
25 be added for each of the decision nodes of blocks 58, 62 and 66. Text Blocks would
be used for each of the operations of blocks 56, 60, 64, 68 and 70. That is, the
operator would drag a Text Block to the appropriate location on the display grid and

enfer the corresponding text (e.g., "Scrap", "Hold", "Repair" or "Return to Service")
into the text field.



noves on to bl ock 62 where the inspector Iookf f?L thshgrﬁg?gﬁgygggg?ﬁerr
' tor operation. |If sparks are present, en
gﬂiiﬂgr gealuatfon as indicated at block 64. If sparks are@ga&ﬂgéfﬁggtihe
then the pWOddEYsFoves on to bl ock 10 66. Here, tgeninsPﬁgE proa nes
signs are grinding. If grinding is evident, Dt ¢
ggagrfgfrrebgir as ngted at block 68. If thre {Sdngtshﬁgcﬁf70gr%R?;n?}ain
then the motor is returned to service as indicate K he}e ooty ae o
' ion process is a sinplified, nock process us
gg;?r{al gnslogcit: I usltorat éthh‘éectﬁﬁ@s@n@ danvas ibenannbotatedih ouithd pRReMNAIRT $peod t hat

' i ' | to use with this process but is
10, 28723, RSO0 e By G o ©
produce a pr@&*e%’ﬂl arperson thepweh pagel oFiorf ailamplgtrg é]igar)g%gg%mg%kﬁggt hgéehrlerpt(ﬁ:lg(r:rp 5S.
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Cyet om 121 o aob SLbAS il K5F Hee EBBteR s Sl imese shewingheabpor at or
2% woul 8 dr a&jingdingt lapks keoeid mhu)al‘éMc@!tdb?: ]ghdsﬁﬂt;%geﬁgbégc ﬁggr#ﬁ%ﬁ%‘bg’agfg Pg
L iy ti oint for _ .

boutd then s 3P sk ‘g‘?e?“‘%a?%%‘w‘gﬁ‘%&’e’fﬁéggaﬁag avsHompevosicopnddbat the
deci si on nodileo vidvotie diditdl immeRo Wbtagn Suidankhe Tg%&ﬂﬁa}g{/s%l\s@@?’ G e L

. . . cess !
Tare any 1 arall 83 Lindhhde SR Mo rer e sttt URY sruhicRBelbgintided {or
"Are any flames present?™. Dec . xt. Bl ocks would be
each of the inlegd BivdewedodER Déclgﬂiﬁ??é%tl %@E‘S‘ﬁ%g%gﬁ%&{’g%é’ﬁlag qoorgectathar i s
h. of, t he erations o , ) ' e
?ﬁgd I)gder :?%Pmﬁ%fﬂc&gsdﬁ@bcamﬂeéﬂs- Bl ock to the appropri a't'g Irgcgt.l gaof)gnt he
display grid and enter the co'r'respondl ng text (e.g., g 8pDécenber 5004
"Repai r" or "Return t'méqrewrﬁay%uld a@tﬁ&ﬁ?;ﬁ&&’éﬁé ﬁﬁégﬁg%tg{g FQF (8 DEQGERR vy | Iy
e deci si

V\Pog :eL:/s 282§g a \%%({{Le{gp %‘c/agigrz t207appear at the top of the web page and a Description Block to
P include any desired textual description that would appeatr on the web page. A Results

Block is dragged onto the display grid and connected to the Text Blocks

15 corresponding to blocks 56, 60, 64, 68 and 70 with Text Move Connectors, Thus,
depending on how a user answers the questions that will appear on the web page, the

appropriate result (i.e., "Scrap”, "Hold", "Repair" or "Return to Service") will appear
on the web page,

After the operator has completed the decision tree including desired

20 web annotation, the decision tree is compiled by the compiler 28 into a data file that
répresents the logic and visual elements thereof that will make up the web-based
application. As mentioned above, the compiler 28 generates an array that represents

the logic, header fields, links and descriptive text that make up the decision tree.

Figure 4 shows an array representation for the motor example decision tree. The

25 array representation includes: (1) a node index column 72; (2) a type column 74 that
identifies the type of each node, e.g., step node or decision node; (3) a description

column 76 that provides either: (a) a description of the step associated with a step

node, or (b) a decision associated with a decision node; (4) a value column 78 that

includes a decision value for each decision node; and (5) a next node column 80 that,
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information to aid users of the process advisor applicati opkfnis et N9
the questions that wll appear on the web page. For exanple, the question
aski ng whether the notor exhibits grinding could have a hyperlink to a
digital in¥§P188N ng what 5 grinding |ooks |ike and whaPCAUSOHEEEt abl e
and unacceptable levels of grinding. Thus, if the user is unsure of howto
answer the grinding question, he or she would be able to view the digital

i mage to obtain guidance. To acconplish this, the operator would drag a
Link Block to the display grid and identify the URL at which the digital

i mge is vi efoecachTievisdac hedepidentifost tharmdxLiede Bl the ldscision tesppthatpisitattel y
connected 1 i cess Fl Connectors.. The operator would use a Title
Bl ock to spe%c%i1 %egg?pgil&ggP%Wﬁfcﬁ\ge?)'%’&gégeapa%’\%'sor application to appear at
the top of the web page and a Description Block to include any desired

textual description t e sewlel drogmpedd traverdel thevariay pegesentAtiRebagiming &l ock is
cor r aspondi niP €D B BB hinyBh s SRRREGHTE B ek i EERETE BohREE: ors.
Thus, dependlithofimsh nbdess &dentfed RmededID. tTims,Gacishoderis cdnvaitedintd a Bpadgar on
the web page e riate result (i,.e., "Scrap”, "Hgld", "Repair" or
"Return !to ogngngn%P\?\;rg r‘lf‘ﬂ}tﬁe‘ﬁra Pr(l.‘J)’ﬁf’StS %@Vﬁﬁfba@i@@?&ﬁf@?s%v@p%ﬁﬁg Ir has
conpl et ed t heongprear SIBONIH iRE 2l wishl peiengteeiecy sceékn I&Qiﬂg&ge &Bﬁ?ﬁllﬁfsﬂi&iﬁ,théthe

intog a data file_ that

decision tree is c i.led by the c i]e

represents t??é’eFR?&ﬁEg) tahﬁdig‘?}Flgﬁ EP‘?eélog %ﬁgg% %gf Fondi 401 Kigure 3 dsgizplaysd: he

web- based  agpiht 6Rdrit 0bmper, MR k@AGED BIA qubdiRn wSHR letlypdBnR &NGIERLES an
array that represents Et)he | ogi ¢, header fiqlell dsfl Igliﬁgks gﬁd descrléptive t ext

t hat e up"iaEes HeRSCETEH:  Felrspones duthe useghduritathe Ambegdadelogicsehihat i on for
the notor exggwlse adﬁé%df?dp?%aﬁbﬂ?eteﬁﬁﬁeszﬁleaiﬂ?fld{){iﬁﬁpicﬁﬁﬁ b HeBerhpcidiges: (1)

a node i ndex cql um a e colum at identifies the type of

each node, elCBAIl OIFEUE ieservIcs) andectispdays if i Sheaesultg porsion efthe interfasa screet. unm 76
that provides either: (a) a description of the step associated with a step
node, or (b) a decisi qheags@oin! a6 WMebdibad 05 ClySlAN aR@ Ifethbd) i \{aﬂwe col um
78 that inc|udes a decision value for each décision node; and (5) a next
node col unm ¥owlgdge experts to develop web-based applications for distributing their '
15 knowledge base. While specific embodiments of the present invention have been
described, it will be apparent to those skilled in the art that various modifications
thereto can be made without departing from the spirit and scope of the invention as

defined in the appended claims.
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-10 8 Decenber 2004 WO 01/98985 PCT/ US01/ 12727 for each degpstibhaa0es
identifies the next node in the decision tree that is to be traversed
dependi ng on which deci sion value applies. The servlet program 30 traverses
the array representation beginning at node 0 and proceedi ng t hrough the
array until the final node is encountered. In Figure 5 4, the final node is
identified as node 999. Thus, each node is converted into a |line of HITM
code. The gﬁigh&_is a process advisor application accessible via a client
conput er 18 %se, a web page interface screen having the four questions
that correspond to the decision nodes of blocks 54, 58, 62 and 66 of
Figure 3 is displayed, on A hesiehi &t poRiRHE &f protidss Yo BspiRhSoEagiy
guestion using the hyperlink'to dlgl¥a| 10"images If necessary. I'n response
to the usesyseimgpmprisinge enbedded | ogic of the process advisor application
determ nes the appropriat? action t& t ake gscrap, hold, repair or return
to service) and di spMaFES QT STREUNEA AP E®%or ti on of the interface screen.
The foregoing has desgdanbest nfpiEhe5RidMRRLNAS ihitpd dah fO¥ angnow edge
experts to devel op web-based applications for distributing their 15

know edge base. Whi | engspecloriconaatiing saidt dataffilehintpransent moreeotmpuiehave
been descri.be it will be apparent to those skilled in the art that
various nodity é?pgﬂgnmyﬁereto can be nmade wi t hout departing fromthe
spirit and scope of the invention as defined in the appended clains. 8
Decenber 2004 CLAIMS: 1. A systemfor producing a process advisor
application, said systemlderaypteni agelappdnwhersin saidan¢ang far deseting dhan r ee;
nmeans for c%ﬁ%ikéégggﬁ%d decision tree into a data file; and neans for

° TR BREDY nore conputer

converting %saig
3. The system of claim 1 wherein said means for compiling is a
compiler that traverses said decision treec and generates an array that represents said

decision tree.
4, The system of claim 3 wherein said array is an XML file.

5. The system of claim 1 wherein said means for converting is a

Java serviet.

6. The system of claim 1 further comprising means for storing

said computer viewable documents.

7. The system of claim 1 wherein said computer viewable

documents are web pages.

8. The system of claim 7 further comprising means for receiving

requests to access said web pages via a computer network.

9. The system of claim 8 wherein said computer network is the
World Wide Web.
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vi ewabl e docunents. 2. The systemof claim1l wherein said gpansnde®boos
creating is an off-the-shelf process mappi ng program 3. The system of
claiml1 wherein said neans for conpiling is a conpiler that traverses said
decision tree and generates an array that represents said decision tree.
4. The systemof claim3 wherein said array is an XM. file. 5. The system
of claiml wherein said neans for converting is a Java servlet. 6. The
systemof claim1 further _conprisin ans for storjn sai d compute

Vi eviabl @ documents. 30 Thaheywelem 6F L fnvhersia saidmeanti o SERTE 2 ewabl o
docunent s gig MeRs F896Smpifing HRE1cAYS smaoﬁrspkahgatzr Eyitdn'Gha SAHRALARS 19y TEANS
for receiving requests I:t)o %ccess said web pages vi‘a a conputer network. 9.
The syst emcofverting are $oadbé peasecaid dompnfpnsestenmet work is the World Wde Wb.
8 Decenber 2004 10. The systemof claim7 wherein said neans for creating

and said neans for nmpi Lin re |l.ogded,on.a first conputer stem and
sai d means for convg?ti .nglhggé&?%a%tg al%lgvglgﬁ%’haaléosﬁﬁ e&;orgg}é%/resmsgﬂ_ The
system of glchid®s 4QvebherRl Bndaidnves fRRdtERERMIS ebSyEEEEM | ncl udes a web
server and a nenory for storing sald web pages. 12.” A system for producing

a web-based process advisor application, said systemconprising: a process
mappi ng program for dPeat ingSwtegeciei anodycieg a cwhpiased Pprocessorpdiisphg sai d

decision treq.]| . file:. means for converting said data file into
oot o1 on LS s By el
a process mapping program for creating a decision tree;
a compiler for compiling said decision tree into a data file;
means for converting said data file into one or more web pages; and

a memory for storing said web pages

13.  The system of claim 12 wherein said compiler that traverses

said decision tree and generates an array that represents said decision tree.
14.  The system of claim 13 wherein said array is an XML file.

15.  The system of claim 12 wherein said means for converting is a

Java servlet.

16.  The system of claim 12 further comprising a web server for

receiving requests to access said web pages via the World Wide Web.

17.  The system of claim 12 wherein said process mapping program
and said compiler are loaded on a first computer system and said means for

converting and said memory are loaded on a second computer system.

18.  The system of claim 17 wherein said second computer system
includes a web server for receiving requests to access said web pages via the World

Wide Web.

19. A method for producing a process advisor application, said

method comprising;
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a nenory for storing said web pages 13. The system of cl ai @b%@eﬂ{%‘e?%g#‘ sai d
conpiler that traverses said decision tree and generates an array that
represents said decision tree. 14. The system of claim 13 wherein said
array is an XML file. 15. The system of claim 12 wherein said nmeans for
converting is a Java servlet. 16. The systemof claim 12 further conprising
a web server for receiving requests to access said web pages via the Wrld
Wde Web. 17. The system of cl.aim 12 wherein said process mappi hg program
and sai d conpil er ar €T4258884°HHOR P st conput er system and sai d neans for

converting and said %‘?‘@mﬁg%ﬁ egﬁ%%qrdé%rim%ascf‘a‘fé)ﬂﬁ' goyputer system 18. The

system of claim 17 wherein“sald second conputer system includes a web
server for receiving coegtsg ssaid dtrceffls dabé donelorpages vémpitere Wéwdblde W de
Web. 19. A nethod for producing a process advisor application, said method
conpri si ng:dosWBeEs.-Dacenber 2004 creating a decision tree; conpiling said
decision tree into a data file; and converting said data file into one or

mor e conput er vi ewablg dogyRBRemod20f clif Tt HAGeR cRafthdalAcklBhehBe
creating a decision tree conprises using an off-the-shelf process nmappi ng

program 2tomphiecsmsirtgoa off-thetshelfipi@esdreapiing progpinl.i ng sai d deci sion tree
into a data file conprises using a conpiler to traverses said decision tree

and generate an arr th represents.saj ecision tree...22. .The net hod
of clgai m 21 wherein ?il d g[&‘nea{?&?‘% é’ﬂ Cféﬂmaffg:ng‘?mm compiling said geczsmn trec
into a data file comprises using a compiler to traverses said decision tree and generate

an array that represents said decision tree.
22.  The method of claim 21 wherein said array is an XML file.

23.  The method of claim 19 wherein converting said data file into

one or more computer viewable documents comprises using a Java servlet.

24, The method of claim 1 further comprising storing said computer

viewable documents in a memory.

25. The method of claim 19 wherein said computer viewable

documents are web pages.

26.  The method of claim 25 further comprising receiving requests to

access said web pages via the World Wide Web.

27. A method for producing a web-based process advisor
application, said method comprising:

providing a first computer system having a process mapping program
and a compiler;

providing a second computer system having a servlet program and a
web server;

using said process mapping program to create a decision tree;

using said compiler to compile said decision tree into a data file; and
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23. The method of claim 19 wherein converting said data frgge&ﬁhgrzgme or
nore conputer viewable documents conprises using a Java servlet. 24. The
met hod of claim1 further conprising storing said conputer viewable
docunents in a nenory. 25. The method of claim 19 wherein said conputer

vi ewabl e docunments are web pages. 26. The nethod of claim25 further
conpri sing receiving requests to access said meb pages via the World Wde
Web. 27. A method for rod ng a meb-b sed o I sor | i cation,
sai i et hod compri o1 HEREGRLLTATIRG PR &7 CRRRE T CePatlenninaion HOf ocess
mappi ng prqg%%ﬁgﬂgnd a conprler; provi ding a second conput er system havi ng
a servlet programand a web server; using said process nmapping programto
create a deci sion tree using sai d conpiler to conpile said decision tree

into a data file; C 004 sai d servlet

convert said data fi gg int ‘:étﬁg‘? aém\/\%ﬁ%b@zéscomzpélsmgh%o g Kol cI ai m
27 further y %)émﬁrasﬁéﬂlgorsti@gdl@gec@gﬂgoﬁ@@ter%%s in a menory in sar d second
conput er sys
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