26 COct ober 2005 METHOD AND SYSTEM FOR CONSTRUCTI NG TECHNI CAL PLANS
BACKGROUND OF THE | NVENTI ON Thi s invention rel ates gener akéWctaber 2@&hni cal
pl ans for manufacturing- and other processes and nore particularly to
~automatically constructing such technical plans. In providing products or
services, there are typically many requirenents that nust be net to
produce products and services that neet expectations. Sonme exanples of such

requirenents include_ specification requirenents that a I¥) t o conmponent
manuf act ur e MBFHPELA] ,S¥§§MF@%GQW&TR%EW@MPBQK££E NS to a

specific design activity, and quality requirenents that apply to a

specifi(‘Bﬂeﬁ@ﬂgmagﬁ_mm%wﬂ@ﬁ\pcess. To insure that a process (be it a
manuf acturing, repair or simlar process) as practiced conforns to the
appl i cabl e requirenments, engineering specifications often require that a

‘t echni cdhipliavention nedtecsd @endriky po orelssical Aplase Hor Gednuiflclitinigs and @&’ vi ew of
a process that aets forth what the grocess Is,. howit w_ll be perforned,

what quFPeeyses 8¢ e paiticlarly do putematigally wasircking such teelpirel@lnst s from t he

drawi ngs and/or specification will be nmet. Currently, a user nust manually

devel opi@ FP@E&HHE GRO P} JePlicRaREP ﬁl%ctgﬁfg?]g)gﬂﬁ uireﬁlggtgﬁgﬂ hdtpeand

quality of information provided Is gen . st an ed anong users,
and i ndimst duptoduseproduetn dnd sermtees ko meet erpectomsmt Somd bkanplanof ekl t i n

vari abi lity wherei one techni cal .plans.,are jnconpl ete or otherw se
{Pout i Eere Rl b e el FSRlIoh EdniRirana ndibrbR Bhrgar e

t r oubl egpeEpap efandad (%Mg( Rghiéhaits tRAUHpPRERS a Ipetii @ biEE At RGO GHEeS
conponent s_ manuf actured by various suppliéers. In this case, the supplier

of a pafitaliy reguirgaeptsithatiapplydp espresifig et factirmger spaiiqdotasehni cal  pl an
that is submtted to the CEMfor review. The CEMw || "either approve the

o Gew ol AR RS PHATN R0y f B e RARERE s o RinaSF M el
pl ans, ewrdgrms to the applicable requirements, engineering specifications often require that

a technical plan be made for the Iir'dcess. A technical plan is an overview of a process

that sets forth what the process is, how it will be performed, what quality controls wiil

be used, and how various requirements from the draWings and/or specification will be

met.

Currently, a user must manually develop a technical plan for each process. However,
the quantity and quality of information provided is generally not standardized among
users, and individual users tend to develop unique formats. This can result in
variability wherein some technical plans.aré incomplete or otherwise insufficient.
Variability in technical.plans can be particularly troublesome where an OEM (original
equipment manufacturer) procures components manufactured by various suppliers. In
this case, the supplier of a particular part will typically generate a proposed technical
plan that is submitted to the OEM for review. The OEM will either approve the
technical plan as submitted or request changes until a final technical plan is
developed. - Because suppliers differ in approach to writing technical plans, many
reviews and revisions are usually needed before a final technical plan is accepted. The

current approach thus results in lost productivity and increased costs.

Accordingly, it would be desirable to have a system and method of developing

technical plans that avoid the problems of the current approach.
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reviews and revisions are usually needed before a final technical plan is
accepted. The current approach thus results in |ost prodaéiGebiey2@isd

i ncreased costs. Accordingly, it would be desirable to have a system and
nmet hod of developing technical plans that avoid the problens of the
current approach. | 26 Cctober 2005 BRI EF SUMVARY OF THE | NVENTI ON
According tg one aspect of the present invention, there is provided a

met hod of BEIHGSHMMP&RAS OFCHEE BIMPNIEON o construct a technical plan for a
specific process. The nethod i ncludes gr ovi di nJg ?_ rul te- b??‘ed I gg! ?i (r:mdel
for the s i i rocess and.nputtin ata_. relatin o] e speci _
process. ‘?‘ﬁgéoéglﬁg@? é’ﬁ%%s %ro s eﬁeﬁtl"l%%tfcﬁl’ Hstres W‘B}l‘?wtﬂ]gdiogg%?‘i ons in
the data t j | @gi : 0 3
techni cal %ﬁ%h&?ﬁcﬁ@uﬁégIqaddeaggtfuﬁg%g@é%nﬁﬁj?%%ﬁ#h%gﬁegcfﬁcﬁl@g%ﬁp?‘iéﬁ |esth°[ en
~out putted foludeymoviding Mabobaid tpgiomadeit betheapashié pRkcedshdIhfe@RE data

i nventi on, ﬁh.ere ilsj%lps)rovi ded a conputer- based system for constructing a

techni cal J5taiRertgt l%fﬁ%’_é? Pf%eﬁlr- a;é@glaa,ta §3¢cnnws¢ @fhefﬁﬁiﬁ?‘?““‘r}? ;d;aa?z r for
: i - el . al.d s | :

SOTIn0 2 ERBERRSAHL S UE ol Ghe 300 SFRREL EhE dBOSE BB o sar
data to swélthida0@im Hadalchides ideBtdebtofX %Egb@ﬁ%al ?Iaﬁafs%%{g%ﬁiﬁhﬁec[ ?{%)res In

said | ogic nodel; means for formatting sai ata into a chnical “pl an
t hat incl ugeiswsai d exceptions; and nmeans for out putting said technical
plan. According to another aspect of the present invention, there is
provi ded i um containing instructions for

- dabl . .
controlli ?@&gr 5 ta’é‘g -%a%as@ﬁgs‘ir}!setgérﬁr?sﬁm peentinnmtherendt bowidsd @ epmputect i ng a
hni cal f Lfic bro reicn said..system conprises:
brovi d ng o P e o B i e R et AT G A PP B RGBT 3R 1 ng
data rel atcongritiagSmbshssPeabiinCa AEEERT 1050 FRAE] 8 sA@ kSR SrobQsSabghs! 091 ©
nodel ;

for receiving data relating to said specific process; means for comparing said data to
said logic model to identify exceptions in said data to rules in said logic model; means
for formatting said data into a technical plan that includes said exceptions; and means

for outputting said technical plan.

~According to another aspect of the present invention, there is provided a computer-
readable medium containing instructions for controlling a computer-based system to
perform a method of constructing a technical plan for a specific process wherein said
system comprises: providing a rule-based logic model for said specific process;

- inputting data relating to said specific process; comparing said data to said logic model;
identifying exceptions in said data to rules in said logic model; formatting said data into

a technical plan that includes said exceptions; and outputting said technical plan.

The present invention and its advantages over the prior art will become apparent upon
reading the following detailed description and the appended claims with reference to

the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter that is regarded as the invention is particularly pointed out and

distinctly claimed in the concluding part of the specification. ‘The invention, however,
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identifying exceptions in said data to rules in said | ogic nodel;
formatting said data into a technical plan that includes2saicthbexzmsti ons;
and outputting said technical plan. The present invention and its

advant ages over the prior art will becone apparent upon reading the

foll owi ng detail ed description and the appended clains with reference to

t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS The subj ect
mat t er t hamay be begamderstoad biytreferemce ti therfollswingrdesariptian ltskepdh mbmjdnctish and
distinctly clainmed in the concludi ng part of the specification. The

i nvention, ¥ OmMpHYHLE CRYBISISURIAS WS be best understood by reference
to the follow ng description taken in conjunction wth the acconpanying
drawi ng fi i e o o h O IS, .3 | 8Qr. . - based
system for ﬁfgt[fe(s)]rrias& %g?{@a%ggnst raﬁ%%?}?l%erq%agé& I %%i ﬁ%lag{nyg?dfnﬁ?lgﬁ&emg&&{ng

gr aphi cal | chditalplanat es a user interface screen displaying a first input
screen. Figure 3 graphically illustrates a user interface screen displaying
a second input screen. DETAILED DESCRI PTI ON OF THE | NVENTI ON The present

i nvent i on Figeredagraphicallyibustwtespasedintpyieesareenrdisplayirga fissh inppt sateamst r uct i ng
technical plans. In one preferred enbodi ment, the conputer-based system

i ncl udes a: t r referred .t erein as,.the .l ogic processing

sof t war e, aﬁ%g{gplysﬁ é%lﬁﬁf uﬁfeﬂétrfl%saacg%eﬁtm%é £ Nenven Jian a’f‘ﬂ%%t §GCBP§H?%utuser
and then 2&r&,t ober 2005 automatically construct a technical plan that is
appropriate to the particular situation as identified by the user's
inputs. Prior to using the system the user first obtains any docunentation
that is t dPBEAUSH DESCRIPTION OF THE INVENTION

The present invention includes a computer-based system for automatically
constructing technical plans. In one preferred embodiment, the computer-based
system includes a computer program, referred to herein as the logic processing

software, that is configured to accept pertinent data inputs from a user and then
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generating the technical plan. By way of exanple, docunents such as a
part's engineering specifications and draw ngs woul d be 2sedichheanodevi si ng
a process for ~manufacturing the part. Once the appropriate documents have
been obtained, the user is ready to access the system As wll be
described in nore detail below the system can be accessed in a variety of
-manners, such as via the Internet or locally vi.a software resident on the
user's conput.er, or storage, media such as a floppy disk or CO-ROM' Upon

access fBiofRLcdlE ponsirueid tosapicali Rlap that dh erpromiiate to Hie partisrdarsiivaior scr eens.

The i NRUldcRGHEEBP R : user for information that describes the -
parti cul ar eprécess . z;ﬁ /(;Pb‘%g'rt with which the user is dealing. For

exanpl e, the information provided by the user could include part nunber,
part naRsor wesiigibe systey, ticuser firasebtaint eny ddcumenpgiohfthatas iotnsusedqui r ed by

th t d i ng, . . par affet er s, ality information and equi pnent to
beeug Zég?q?;%%m’gngﬁﬁo%{ﬁg‘g‘gifﬁgﬂes Y WA quéganl}p&% ‘Iéfmumeﬁt& IF*HCé1 a§ B?T(F:]T‘;!t !Oon by
[ of er'r | ik dpBanLiTRAs Al kB3 IR BE il hReAGEASRLNLBG Syt em  The

user directly Irnputs the required information into sel'ects the

appr opringnefactutiog despdrt. ofngatht apprpriatedosuménts hate txich @bsinaly theeuspr ovi ded t o
assi st the user in nder st andi ng, what i.nformation i s_being requested. As
the i nflg_rrﬁaayité’na_cfxéssit LA, ELtsh‘g‘q]l %%gﬁcﬁgﬁfg’é’s’?PWg‘?f‘é@f PW&W_@} ks t he

| nf or Medan@e RG@kaPin PvaribiPoNABAMk, QELCaIRE Ble ThREd: BR IRARY LHAkRG R Ocess.

The logic nodel, which may be in'the formof a decision tree or

spr eaddREdenton the sewsicaBIPPiSH cpstoragemredia sichas b Mlioppydisk at CERREM| he _

engi neering specification of the process for which the technical plan is

bei ng q@n . [ . o | can_i.nclude . predeterm ned
accent Al SeeEsd kSRR i Brestled SR o Hi%e 15 Yt bt e
- gi ven ighe speos firemph fhet ted fonidbmatioanihail Heschibgd theppatiesiar pehessf t war e

t echni cal plan and outputs_a prelimnary

f t T tted,dat i Nt 3
A N T T TN TR R W
| ogi c_mRelakerachld 90k pad nMRE hAE naSCimdifachiRRR! SR Sdsd Busgept i ons

and nodified the inputs as appropriate to address

. )

specifications required by the part drawing, process parameters, quality' information
and equipment to be used in the proposed process. The user may obtain this -
~ information by referring to the documentation obtained prior to accessing the éystem.
. The user directly inputs the required information into ﬁélds or selects the appropriate
choices from pull-down menus. IHustrations may be provided to assist the uscf in

understanding what information is being requested.

As the infqn_riation is inputted, the logic processing séﬁWme compares the
information against a rule-basediogic fnodei for the applicable process. The logic
model, which may be in the form of a decision tree or spreadsheet or a combination of
both, is an interpretation of the engineering specification of the process for which the
technical plan is being constructed. For example, the logic model can include ‘
predetermined acceptable ranges and values for processing a part to be manufactured -
given the specific inputted information. The logic processing software formats the
inputted data into a technical plan and outputs a preliminary technical plan document
where exceptions to the rules contained in the logic model are identified. Once the
user has considered the exceptions and modified the inputs as appropriate to address

- the exceptions, the system is directed to output a completed technical plan that is




* embodi nEYhmige

t he exceptions, the systemis directed to output a conpleted technical plan
that is 3 26 October 2005 submitted for review. The systems @Gclober2ioduce
technical plans in a standardized fornmat regardl ess of the individual

user. Thus, the systemis able to construct technical plans with a mninma
nunber of reviews and revisions as conpared to conventional approaches.
Referring now to the drawi ngs wherein identical reference nunerals denote

t he sanme ., €l egre;ts t_hrou%lout the various views, Figure 1 shows one
or ¢Briptit ef b axEemsyHl praduoe ttechniaak pdanshie alstmdandimedi oned

| ogi ¢ pt ' T rugting.technical plans. The system 10
i ncl udeg&gﬁﬁ Zﬁ%@g&%%ﬁ?ﬁg rméslg{d\l/]gfr) %g(%:rb rrpclf]}tu%’r the, Syt olﬁeéﬁ%? froroasied
conput eteshnitd plennedtted hinhidak aopbte bf RekeRE kaind &evisidhs.oéhec&ﬁférﬁﬂ rgd

enbodi ment, the network 16 is the World Wde Wb, although i possi ble, to
enpl oy BYNERI9NAhaRPIBRcheS put er networks such as a | ocal area network or a
wi de area network. As used herein, the "Wrld Wde Wb" (or sinply the

Vb b Refeii Ay koAbl R RinGaLIRSL 100AL MHERL Bk meRERLt et

vi ewabl e hypertext docunen commonly referre

accessi @ements athrdughbutt érenetriowss vievk nBignrd N thevardne &MbBdinfp eyt §xt
docunen STl ss?d letE]l cli e% aBd server software using standard .
I nt er et Brot oot SElien 19sthet usss ihe abeve-mentierad Iogist prosessing: wfivere Pr ot ocol

(TOP/ | Rbr candiniding ibhcal pRASPOThe BIQLACK) iddIdR)a ofhiF st Yy TP 1 the

primary protocol for allow ng applications to [ocate and acqurre web
pages, @APUWEH2padese ar monotser edmpuiershl Hypeetted by Maokimtdrarouaia 6( HTM.) .

Howevery,. ergin, the.terns: .,"\Wr.l | de N d. "Web" are intended
to encglrlrpoglgsﬂ* %%ﬁe@ rﬁ'@’ Olalllﬂf?;l 2HIF DEFREX Y\gdf %éf?/&gmﬁw '@Gra\;’}&h’t alg?ouggtlhr e
t r ans pgubsillicad empld; @herRpdsli doaRBRIREVSRAbucHBYDB MSEH hdwblhidgs of . or in

“addition,to, HTTP and HTM..

wide area network.

As used herein, the "World Wide Web" (or simply the *Web") refers to the distributed
‘collection of interlinked, computer viewable hypertext documents (commonly referred
to as web pages) that are accessible via the Internet. As is known in the art, such
. hypertext documents are accessed with client and server software using standard
_Internet protocols such as Transmission Control Protocol/Internet Protocol (TCP/IP)
; gnd Hypertext Transport Protocol (HTTP). Currenﬂy, HTTP is the primary protocol
for allowing applications to locate and acquire web pages, and web pages are notated
_with Hypertext Markup Language (HTML). However, as used hercin, the terms
"World Wide Web" and "Web" are intended to encompass not only HTTP and
HTML, but also any current or future transport protocols or markup languages 'that -
may be used in place of, or in addition to, HTTP and HTML.V )

The user computers 14 may be any type of computing devices that are capable of
transmitting requests and receiving web pages over tﬁe network 16. For example, the
- user computers 12 can be personal or work station computers having a central
processing unit (CPU), a hard disk and one or more auxiliary disk drives for
~ computer-readable storage média such as floppy disks, CD-ROMS or other optical
media, magnetic tapes and the like. As is known in the art, the user cbmpute'rs 12 will

typically include known input/output devices such as a keyboard, a pointing device, a
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The user conputers 14 may be any type of conputing devices that are capable
of transmtting requests and receiving web pages over thegoRtonef k00s6. For
exanple, the user conputers 12 can be personal or work station conputers

" having a central processing unit (CPU),, a hard disk and one or nore
auxiliary disk drives for conputer-readable storage nedia such as floppy
di sks, CD-ROVs or other optical nedia, nagneti.c tapes and the like. As is
known in the art, the user conputers 12 will typically include known

i nput / otRGRIHET gBd iacRranteric A ﬁ@ﬁ@uk@yb@laldd\flca qul s |arigt)d|@m tsdpclded f@ct ober
i s

2005 nmo cormunl 0 evice, such as dem

i ncl udeg+¢ﬁélnggg%?o hg}st ?12 e L?togP%c ’i’ﬁ t\%rl{]'ﬁ campyien et Y ]t(’a %ﬂ%ﬁ conput er
net wor k skifled Tihteeairt wki bfﬂﬁéclht@ tﬁéi@h@f)feséﬂt lihvedRBh RCAAIRnitd¥Xb Jef@nRr GSent
invention is not limted to persona wor k station conputers and can be

i mpl ere MO8t sigHoR cA@PUteypHand en %mpphemen@glmeqtber typeshofaeompiter a‘yrsm
t | t
Wb r ol couith, nERhAR GAHR KR @0 LBRL SaPPuEHD b, pRSHh SRR okt P ver

(i.e., inohidingwoeksshaghsldfdowpuers.hat serves requested HTM. pages or
files), and each user conputer 14 I ncl udes conventlonal web browser

softvvar,glét han al | ows trﬁ user mput.ers 14 to access 'the web pages stored
on the S& S8 GHBAYET znclaée%/véwe‘hgerwh@rc d8gis rrosssmeoyefavare dhater

server @Yﬁése%u%ﬂ%eﬂ?ﬁﬁzﬁgwe%” S'a? cﬁeﬂs%}aédrx ut&h% Wg&’cz& [ver

receives requests to acc romone or of t
canput esonveuticnat “pbd!mdfesr scﬁivezrwﬂhntpdalgm the ukémcdnmmstnm@ argess marrput ers
12 al so has ..the ove ti oned_ | ogi c -processing

14. Th
sof t ware‘g‘3 er%/gee% Sﬁ‘)&? ?I?ensge”t'eéc?ﬂmpb‘éqr 13} aswe f‘B offter rF]Ptz“é“tfﬁ‘é OBWEY &R0, a user

accessagnich &ybteis Ccddne&ed b e SREVYR €6. Or\GEﬁ‘e@algﬁ rye rwetF QUL SécedvesM th one
of the user conputers 14. Sgemflcally the usér. is able to access and

| aunch TEFRESISJEiaECTsP Hebasigey g@fqnﬁaqrenw of dlrriiseg cempueigurekt andoprolvideser ver
gggfg;??%%«%b%gém%hg Ofheb G 95%9 Rpufd$14. ntrﬁgg Jvmago%gu & P5aRghegt ! ng the
the above-mentioned logic processing softwarc for constructing technical p]ans
To utilize the system 10, a user accesses the logic processing software on the server
computer 12 with one of the user coﬁputers 14. Specificaily, the user is Aabl.e to
. access and launch the logic processing soﬁware .by sending a request to the server
* computer 12 by inputting the appropriate Internet address or selecting the appropriate
link on a web page. The server computer 12 responds by downloading a user interface
_screen that is displayed on the requesting user computer 14. The user enters the
| required data and submits it back to the server computer 12. The server computer 12
processes the inputs proﬁd_ed by the user, compares the iﬁputs against the logic model
resident on the server computer 12, and outputs to the user computer 14 the
preliminary technical plan. The user considers any exceptions identified in the
preliminary technical plan and submits any desired changes to the input data to the-
~ server computer 12. The server computer 12 re-processes the inputs provided l‘Jy the

i.lsgr and outputs to the user computer 14 the completed technical plan.

With this arrangement, the logic processing software can also be accessed by other
users at other locations using one of the other user computers 14. This provides a

distribuied system that is capable of uniform distribution of the logic proéessing




link on a web page- The server conputer 12 responds by downl oadi ng a user
interface screen that is displayed on the requesting useps Oetobet 20514. The
user enters the required data and submts it back to the server conputer
12. The server conputer- 12 processes the inputs provided by the user,
conpares the inputs against the logic nodel resident on the server ,
conputer 12, and outputs to the user conputer 14 the prelimnary technica
pl an. The user considers any exceptions identified in the prelimnary
t echni csuftwirano andumbbmdf sitemy Thés iembdduinn gesonfigtred donthat tietalagid o t he
e-processes the inputs

server conputer. 12. The server conputer 12 r n

o1 ovi dJRIOB RS T0 P THRECE SOPOU Iohdn Juis CopbHBEN G HasySHan O ot ed
techni cale B AdviddisbBurdhirs: tﬁéﬁ@ﬁgﬁ%@fs’%}mﬁif;hﬂ%&ﬂﬁrm% 'of*aaé%p\f@r e can
al so be accessed by .other users at other [ocations using one of the other
user cdmmsfeered ovér thehieswonkold. d€ke eentdil somtrd utfdble Biyest procedsatg dsostwanpabl e of

uni form,distribution of the logic, processi.ng 5 26 October 2005 software to
a nunbeagsoo?nsgfeﬁg@t a{}l‘llis‘%rséfﬁ)‘gng‘% € latest Ie§ P gur ed so that the logic

processing is done on the server conputer 12. In this configuration, the

syst emihOones alt@Rhtive, AhOTIOME Usros&EH SofiRE dafiehd QBvaIdHRES!tS BB%sBF Ni N zes
t he anmbunt of data that is. transferred over the network 16. The central

cont r olcontputdid 4] vgithe petveds 46 vachs bmeihe asetluses thestysien 1hailn 8li$ cassers are
tilizi .est I,Ssl.on. t] t he | ogj cessin
ot t warh abet bR B oo e FRE™1 4 B DR, ¥ A BRLE a8 5% "16 % 0o

tinme tBervesesmpisies!?2 fdspomiy byatowtloadinp 1hoil6gic phRessifhCoMERE tGHNsES a
request to use _the system 10 .to the server conputer 12 and the server

conput PRIt ddpdhadosy PeRsarnsanitgTe oot sepied fr hedurd digk bufeilgr & to the
i sk befrey e the uRoE P RAASPY 0% A Blal sk SichC AR HEFIOBR. i g
t hat seswmiessing iFhlepe onltee hsegicomppteod d sathagthis tikoweeven otnipaten $2r Wiaanput er 14
rat her ﬂ;[ehl?s%r }sr}xenighecﬁiva%% e%?t%ue} seorftw]é%é, im%gf be downloaded .once again from the

server computer 12 to establish another session. While this appfoach does not provide

the same security for the logic models as the previously described configuration, it

does ensure that the Iatest revision of the logic processing software is used. Another

alternative would be to download the logic processing software from the server

computer 12 to the user computer local disk drive memory via the network 16. From

-that point on, the user can repeatédly run the logic processing soﬂv&are on the user

computer 14 without further download, except as needed for updates.

In an alternative embodiment, the system 10 can be implemented as a standalone
-computer system rather than a web-based system. In this case, the system 10 would
esseptially comprise a single coinputer, such as one of the user computers 14
described above. As previously discussed, this could include personal or work statioﬁ
computers having a CPU, a hard disk, one or more auxiliary disk drives for co-'mputer-

readable media such as floppy disks, CD-ROMSs or other optical. media, magnetic
tapes and the like, and known input/output devices. Other types of computer systems
such as main frame computers, laptop computers and personal digital assistants
including wireless handi:eld c_ompﬁters could also be used. The logic processing
software could be accessed from a removable computer-readable mediuni, such as a

floppy disk, CD-ROM or other optical medium, magnetic tape or the like, inserted
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the user is finished and exits the software, it must be downl oaded once
again fromthe server conputer 12 to establish another §g§§kﬁmermwﬁle this
approach does not provide the sanme security for the | ogic nodels as the
previously described configuration, it does ensure that the |atest
revision of the logic processing software is used.- Another alternative
~woul d be to downl oad the |l ogic processing software fromthe server

L 1 t he. . t I |, dj drive menory via the network
To Fr ot p PO dhive c HAR Bl arpiich st edpiporsima sbmebgragbocessi ng
sof t war @c&sddngiretsIgr froﬁoméuiée%ov%ﬂ]e%érﬂﬁ%r-%%ém@rmtg.ﬁléﬂls%gﬁ(ta nﬁ%ﬁ@e% as -

needed for updates. In an alternative ‘enmbodi ment, y can be -
i mpl enefeatfered o Geantwuten'e hasbdipkined asqestedniromithere. tAsamsed herlin thsed

In thi . Lh t 0 I essentially conprise a_single
ot et dhubRE G R AT IS gttty 35 Mealin PeguvBisbvrehe

previ ougdhiy odh $6WEREs a ththut©P UITHs iRGhadei0p ShERAlovable Widia ﬁ&?‘tsﬁiﬁqﬁ?i ves for

u
conmput-ers having a U a hard disk, one or nore auxili ary _
- conput efforeraendiabed fapel disk weCRRAMoppy aldd ske-remOBbROMedor swhherthept i cal .
- medi a, gqﬁslkic tapes and the |like, and known input/output devices. O her
types of conputer systens such as nmain frame conputers, |aptop conputers
and personal digital assistants including wreless handheld conputers -

coul d ahsondmionskdbovEna hsegiudlifdsohe sybtes ]@%ﬁzta&@és@ir@%ﬁdjlalﬂﬁc}ﬁ%%@ﬁéed- from
a renovabl e conput er-readabl e nedium such as a floppy di sk, "ROM or :
ot her JBEICHEPCGTHAE SHRWARRGKIEE Pre ethe vser commutery d4 (ssreither eaetvgorkel et ober
2005 i y rive. . 1V i I C ‘processi ng
zof tvar e P ABRARE), 20Rhlyiehed W TodiC p oA Btk a5 aPef ool o
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d f t here. used. herein, the term "conputer-readabl e nedi unt
ot or o HEnePaPYGr 15 ofBe MR RGBT O S brEEP R e HNehserea by o

conput gideblthe usdd ChiddSs HOdie W HthE GOBNRA] FlalRBhArRMEN procesdeBy way
of example, a user interface screen “used in cbnnection with a holemakipg process will

be described herein. This is applicable to situations such as where, in the maﬁufacture

ofa part, the engineering drawing for the part sets forth that one or more ilGlCS__ are to

“be made in accordance with a specific holemaking specification. In which case, the

~ system 10 can used to coﬁstruc‘t- a technical plan for performing the hoiemaking
process. While the illustrated example pértains to a holemaking process, it should be

noted that the present invention is not so limited and can be used with a wiae variety

- of specifications and processes.

The interface screen 18 includes a series of tabs 20-24 along the bottom thereof. The
user can selectively éhoose among the tabs to display a variety of specific screens in
‘the user interface screen 18. Selecting the "Instructions™ tab 20 will cause an
instruction screen to be displayed. This screen provides general instructions that assist -

the user in usirig the system 10 to construct a technical plan.

Selecting the "Source" tab 21 will cause a first input screen to be displayed. As
shown in Figure 2, the first input screen includes a number of input windows that
allow the user to enter information relating to the part being manufactured and the

manufacturing source or supplier. Each of the input windows is labeled with a




aforenenti oned fl oppy disk or CO-ROM but al so non-renovabl e nedi a such as
the hard disk. As nentioned above, a user utilizes the sys0ewbd200%
accessing and launching the 1ogic processing software with one of the-user
conputers 14 (as either a networked or standal one conputer). Once

| aunched, the |ogic processing software generates a user interface screen
18, shown in Figures 2 and 3, that is displayed on the nonitor of the user
conputer, 14. The_user interface screen 18 is a graphical user interface
that - gfiesgERtiemel thectype 1of datgriothecenieregdo gnide e nese fimenteting anproperst r uct i on

process er interface screen used Ln connection
with a %%F)glnéa&\%%hg?%er gaétgs%éé \;8\? tfﬁd%ﬁvé{hdgg%trl?eﬁl@ CREr O 35 FrHyengng ‘g‘ﬁ’b‘Fq cable to
si t uat | amorskeyboad) byaeRctindidpues FBMUS pEl-db®n Ménudofitdnts of B dRBAyneeri ng.

drawing for the part sets forth that one or nore holes, are to De nade in

accor datieing pferpadigadntpitee Bipnkwindony Bhoiopet wiadpwn arel desighed to divile, the

system GRdY . r | cal. . pl for. perform ng the

hol errakj%%a pr%ézggstf’@\ﬂ%%h?ﬂgﬁﬁtﬁ%%??‘Q{Oecgmgts%cﬁﬁ e ‘EaéP%E- to a hol emaki ng
process, it should be noted that the present invention is not so limnted
and carFdreoos@denuie] theanmit dend@vs srieyarrangedsipaChifsi al deonsd pdayg@egsses. The
in_terfaz%eqﬂs{g%e 8 dncludes a series of tabs 20-24 al ong the bottom
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- vari.et inRkms kil o, : el [ ; ecting the
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Thi s s@épwien 1pquelilied faethe rallevan dtolencaking spacifidatias §ivhich i Hdentified dsn usi-ng

the . .t trdict . i cal plan. Selecting the "Source" tab 21
i1 LS EGeh P RRE ) R bR BEY R BransbimSicor Bnstmindsoei Gure 2, che

first iprpddedsior @BminiAg infdaBatior ab¥Re heQfart ARMINMHRIRNG &b &rmed! W t he user
to enter information relating to the part being manufactured and the
manuf a8t BRT RYMOE e Madeiisbl Gter A thirdrsubset o énplub pumdonrsnid previded foabel ed wi t h

a 26 %Bﬁnﬂﬁg #8%nation speéiﬁc’ to the holes, such as diameter, tolerances, hole length,

number of holes and specification class.

" The second group 28 of input windows collects information about the equipment to be
used in the holemaking process. For each piece of equipment identified in the second
" group 28, the user also indicates whether the equipment has been qualified for the

relevant specification and which source will be using the equipment.

Selecting the "Process" tab 22 will cause a second input screen, which is shown in

_ Figure 3, to be displayed in the user interface screen 18. The second input screen
contains a plurality of input windows used to oObtain information describing the
proposed procedure for performing the holemaking process. The input windows are .
‘arranged in a number of rows and columns where each row is labeled with a
description of a process parameter to be entered into the input windows of that row.
Each column corresponds to a particular step in the overall process. Thus, the usér
would enter the appropriate process parameters in the first column for the first process

- step, in the second column for the second process step, and so on. While only four
columns are shown in Figure 3, it should be noted that any number of columns could

be provided.




~description of the type of data to be entered to guide the user in entering
the proper data therein. The data 'are entered (w th inp2dOpebeydtesal s
such as a pointing device and/or keyboard). by selecting inputs froma
pul | -down nmenu of itenms or by directly entering information into the input
w ndow. The input w ndows are designed to elicit fromthe user all the

i nformation that is needed to construct the technical plan. For

conveni ence, the input windows are arranged into first and second prinmary

gr oups Odp tﬁ@q)eﬁﬁ}enﬂ uk IWiBBoWE TP eddh §RPLRiedStodhdvier &dta eakeed. Tfori nput
wi ndows in which information relating to the primary and subtier sources

of t heepanpleaifa sipanhelvedar tbradiogoperatien,dher priocess preimetere sueh angaitt
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22 w | ause seco I'nput screen IS shown in Figure 3, to be
displayed in the user interface screen 18. The second input screen
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the pr.oposed_proce for.perform t he "hol enmakin oce The |nput
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In operation, the user accesses the system 10 in the manner described above and then
g_:_ntei's all pertinent daté via the first and second inpﬁt screens. As the input data is
" being entered, the logic pro{:essing software compares the data against the appropﬁate
lbgic model and formats the information-into a techﬁical plan. The technical plan is

continually updated as data is entered.

After the information has been entered, the user can cause the 'preliminary technical
plan to be output. There are two options for achieving this: selecting the "Summary”
tab 23 or selecting an "Output” button 30 near the bottom of the second input screen.
Selectiﬁg the ‘;Summa:y" tab 23 causes an output screen showing the preliminary
technical plan to be displayed. Selecting the "(‘)utput"‘ button 30 also causes an output
screen showing the preliminary technical plan to be displayed and reformats the
technical plan into a formatted file appropriate for use with standard word processing
software. While both the "Summary" tab 23 and the "Output" button 30 are shown in
the F]gures it should be noted that the present invention could be conﬁgured to

contam only one or the other of these two output options.




step, in the second colum for the second process step, and so on. Wile
only four colums are shown in Figure.3, it should be nol&lctobat20any
nunbér of colums could .be provided. 8 26 Cctober 2005 Only the pertinent
i nput wi ndows for each step need to have data entered: For exanple, if a
step involved an abradi ng. operation, then process paraneters such as grit
si ze, abrasive concentration, bond or abrasive carrier and stroke rate, in.

addition to general parameters such as process step nunber, process,
sour ce, Tha prelimjpany techeicalaplee identifigs aie cxesptionpontbic hegie otadehrules that st ep

ool 1 ebatrerie! BT 0gR REEo SoRVBRET A o RHRTERS S e Bl Tt

scr een, refuifeddditafiakiefof RRdEsh divh tihasi eiperbd BEE BYeFedl RuABRNfAR utsi@®i nti ng
devi ce and/or keyboard) by selecting inputs froma pull-down nmenu of itens

or by difraaccrepteiie earigagriviatugrdedined byithe b giqmodalp ufongxaaple, if theiuseenphasi zed
that t e . Lnventiop is not limted to the particular. .input. screens
shown loReGE FAtioyR R8P corpls iRl A Zeb@eRBH 84 Lok 2°1 o
faci | i todt1€,000680G00 PO Dilsé BftefidasRbl spaed &TE0M00 rhin, Hantexkeptigider st ood
that the configuration of the input screens, and the data received
t her ei vould e npigdyony dseprelinunasy tedhaioel Glads sEgeeptigae cpn dgtHoged Morahi ch t he
t echni i s hei d i r accesses the
systom Ty Anh A L B e el B B o | 2ot nent data
via the first and second input screens. As the input data is being
ent er edhetbe doogidersphoeaspiion sof hakasanyappapeiatet doeredddies. doaitinsing he
appropri ate 1ogic,nodel and f ts the |j mation-intq a technjcal plan.
The' ¢ ebifmptae Guipfee s Pl Fhrss et 0 B Ok SeielePeti PR or the
i nf or Mg haN tRA3cRPRIBIE PAfesh chdleUS AiffeRNt pRlE Bt BRuiphehd MIAaLYd echni cal
plan to be output. There are two options for achieving this: selecting the
" Sumragicumstances the user can override exceptions. ane all of the exceptions have been

addressed, the user causes the system 10 to output a completed technical plan by again

selecting either the "Summary" tab 23 ‘or the "Output" button 30. The completed

technical plan provides an overview of the process that the user is proposing be used -

to meet the specification. The technical plan, which includes all information needed

- for review, can incorporate drawings, pictures and links to accessible computer files.

The user interface screen 18 further includes the "Revision History" tab 24. Selecting
the "Revision History" tab 24 will display a screen showing the history of changeé and

revisions made to the technical plan since the original issue.

As mentioned above, the logic processing software uses a logic model of rules in
" constructing a technical plan for a particular specification. Thus, logic models are .

provided _for a number of specifications. Each logic model sets forth the acceptable
 ranges and values applicable to performing the process of the corresponding

speciﬁcation. The logic models are created by one or more experts that determine the
~ acceptable process parameter ranges. The logic models thus provide consistent and

accurate interpretations of the specifications.

The foregoing has described a system and method for automatically constructing
technical plans. While specific embodiments of the present invention have been

described, it will be apparent to those skilled in the art that various modifications

- 10




tab 23 or selecting an "Qutput” button 30 near the bottom of the second

i nput screen. Selecting the "Summary" tab 23 causes an 0d Quiobers08en
showi ng the prelimnary technical plan to be displayed. Selecting the

"Qut put” button 30 al so causes an output screen showing the prelimnary
technical plan to be displayed and reformats the technical plan into a
formatted file appropriate for use with standar.d word processing software.
Wil e both the "Sunmary" tab.23 and the "Qutput" button 30 are shown in-

t he Fi dgheres, cantbesinadd svitheundtpadting)fiont the gpirgsendtscopw efi theomventidrdabe

config d to ,contain only one or the other of these two output options. 9
26 Cbtg%ngiﬁﬂge?ﬂgmﬂﬁﬁgﬁ fary technical plan i-dentifies any exceptions to
the logic nodel rules that are detected by the |ogic processing software.
As used herein, "exceptions" refer to a required data field for which no
data was entered or to entered data that falls outside of an acceptable
range or val ue defined by the logic nodel. For exanple, if the user choose
a particul ar piece of equipnent that had, an acceptable too] speed in the
range of 10, 000-40,000 rpm and al so entered a too] speed of 60,000 rpm

t hen an exception would be noted on the prelimnary technical plan.
Exceptions can be noted in any suitable manner, such as highlighting the
excepted data on the output screen. The user considers the exceptions and
makes any appropriate corrections.- Continuing the above exanple, the user
woul d change the 6.0,000 rpmtool Speed to a speed wthin ' the acceptable
range or choose a different piece of equipnent. In sone circunstances the -
user can override exceptions. Once all of the exceptions have been
addressed, the user causes the system 10 to output a-conpleted technical
pl an by again selecting either the "Summary" tab 23 or the "Qutput" button
30. The conpleted technical plan provides an overview of the process that
the user is proposing be used to neet the specification. The technical

pl an,  which includes all-information needed

11




for review, can incorporate drawi ngs, pictures and |links-to accessible
conputer files. The. user interface screen 18 further inctauOebéddd0s .
"Revision History" tab 24. Selecting the "Revision History" tab 24 wll
“display a screen showi ng the history of changes and revisions nmade to the
technical plan since the original issue. As nentioned above, the logic
processing software uses a |logic nodel of rules in constructing a _
technical plan for a particular specification. Thus, |ogic nodels are.
provi ded for a nunber of specificatigpamgach |ogic nodel sets forth the-
acceptabl e ranges and val ues applicable to performng the process of the
correspondin specification. The | ogic nodels are created by one or nore
experts thhtA gestiadwinesinga least cepeanpuergp sonsigich atentpical plamferesspetifie | ogi ¢
-model s thus_provi ﬁigmc nsi stent and accurate interpretations of the
speci fi catPIBE%S.S’ ‘th?éﬁ‘ﬂ?‘?@mﬁ’as described a system and nethod for
“automatically constructing technical plans. Wile specific enbodi nents
t he prese%romﬁfgmﬁ%&e&%@&%radd%%{d%@&tﬁclg}oeé@é-' be apparent to those
skilled in the art that various nodifications 10 26 COctober 2005 thereto
can be made without departing fromthe spirit and scope of the invention as
-defi ned i ninpiting date meletingtoshnmpedfic pHest ober 2005 CLAIMS 1. A net hod of
“using at | east one conputer to construct a technical plan for a specific
process, said net ho_g conpri.ging: providing a rul e-based |ogic nodel for

sai d speci f9PEPEEE g?tat?ﬁfﬁathgl?lﬁloé%ﬁa relating to said specific process;
conparing said data to said | ogi c nodel;

identifying exceptions in said data to rules in said logic model;

of

- formatting said data into a technical plan that includes said exceptions; and
outputting said technical plan.
2. The method of claim 1 wherein inputting data includes:

displaying a user interface screen on a computer, said user interface screen including a

plurality of input windows; and
entering data in one or more of said input windows.
3. The method of claim 1 further comprising addressing said exceptions.

4. The method of claim 3 wherein addressing said exceptions comprises inputting

modified data.
5. The method of claim 4 further comprising:
formatting said modified data into a revised technical plan; and

outputting said revised technical plan.
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identifying exceptions in said data to rules in said | ogic nodel;
formatting said data into a technical plan that includes ZR0O6:oBXCEPEI ONS;
and outputting said technical plan. 2. The nmethod of claim 1l wherein
inputting data includes: displaying a user interface screen on a conputer,
said user interface screen including a plurality of input w ndows; and
entering data in one or nore of said input windows. 3. The nethod of claim
1 further conprising addressing said exceptions. 4. The method of claim3
wher ei n adglrEgsmethod I G1LMCE RhERAS s£ @ ToYi¢ 5R¥c] RRMrkd BY a fiRdidhSflerdalda. 5.
The nethod of claim4 further conprising: formatting said nodified data
into a reviakbdathde imputiztl volttan;seamd comyptuper; sdiddirsaind scemidsemnpuehbicoa pl an.
12 26 COctober 2005 6. The mnet hoq%of claiml1l wherein said |ogic nodel is
stored on YUAFsted DY 8 SPUPEEr BeWOksaj d data is inputted with a second
conputer, said first and second conputers being connected by a conputer
network. 7 z t : i te j n for
specific pz'o@ecgg[@'r%gllrasd sas em¥%o%%'§!lhﬁg?dn%%ﬁgﬁfﬂ§% gq[roar %‘ﬂrﬁlégf ﬁaaéra]gées-él’based
| ogi ¢ nodedaid fstepdismpided:fi ¢ process; neans for receiving data relating
to said specific process; neans for conparing said data to said |ogic nodel
~to identify exceptions in said data to rules in said |ogic nodel; neans
for formatmpay fensteringe arle-hessddogiesiedeldar sal appcifisarosass| udes sai d
exceptions; and neans for outputting said technical plan.

Q

means for receiving data relating to said specific process;

means for comparing said data to said logic model to identify exceptions in said data to

rules in said logic model;
means for formatting said data into a technical plan that includes said exceptions; and
means for outputting said technical plan.

8. The computer-based system of claim 7 wherein said means for receiving data
includes means for displaying a user interface screen on a computer, said user interface

screen including at least one input window in which data can be entered.

9. The computer-based system of claim 8 wherein said user interface screen further

includes a plurality of different viewable screens.

10. The computer-based system of claim 7 wherein said means for storing a rule-based

logic model for said specific process includes logic models for other processes.

11. The computer-based system of claim 7 wherein said means for storing a rule-based
logic model resides on a first computer and said means for receiving data resides on a
‘second computer, said first and second computers being connected by a computer

network.

13




8. The conputer-based systemof claim7 wherein said nmeans for receiving
data includes neans for displaying a user interface scresnOetaba XOFpUL er
said user interface screen including at |east one input w ndow in which
data can be entered. 9. The conputer-based system of claim8 wherein said
user interface screen further includes a plurality of different viewable
screens. 10. The conputer-based systemof claim7 wherein said neans for
storing a rul e-based 1ogic nodel for said specific process includes |ogic
nodel s f or;0tARbmpuREESISTe Mddiun ROnGATRY IREruBRIRKof Yokt a Codipliel
wherein said neans for storing a rule-based |ogic nodel resides on a first
~ conput er drded aytemetanperfom pevethed nd dastEuatiegi déschoalaplagefoo rd speoifput er
said first and second conputers being connected by a conputer network. 13
26 Oct 0berProeRss Whsreinsad stk FORRIEESDI e medi um cont ai ni ng i nstructions for
controlling a conputer- based systemto performa nethod of constructing a
t echni cal . f . i £ i .d system conpri ses:
providinglgbﬁﬁFg&gggggﬁﬁgg%%ﬁ§gﬁﬂ?&ﬁ%gi%%?@ﬁ p%c?*ic process; inputting
data relating to said specific process; conparing said data to said |ogic
nodel ; i deinpitfiyig dgta exlawn focail specifiabtbed@ta to rules in said | ogi c nodel;
formatting said data into a technical plan that includes said exceptions;
and outputting said technical plan. 13. The conputer-readabl e medi um of

cl ai m 12 W9EHMENAS saifl dafede saiddagiomedelause said conputer-based systemto
receive data by displaying a user interface screen on a conputer, said

user i nt erifiéﬁlgyi%‘g%ﬁ@é}ﬁ%ﬁﬁn‘é‘é’ld”&taatto 8% s fogi ke NdOW I N which data

can be entered:

formatting said data into a technical plan that includes said exceptions; and
outputting said technical plan.

13. The computer-readable medium of claim 12 wherein said instructions cause said
computer-based system to receive data by displaying a user interface screen on a
computer, said user interface screen including at least one input window in which data

can be entered.

14. The computer-readable medium of claim 12 wherein said instructions cause said
computer-based system to compare said data to a rule-based logic model for said

.specific process and identify exceptions in said data to rules in said logic model.
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14. The conputer-readabl e nmedi um of claim 12 wherein said instructions
cause said conputer-based systemto conpare said data to2aOcwbe-Juased

| ogic nmodel for said specific process and identify exceptions in said data
torules in said logic nodel. 14 METHOD AND SYSTEM FOR CONSTRUCTI NG

TECHNI CAL PLANS ABSTRACT OF THE DI SCLOSURE ‘A system (10) and net hod of
using at | east one conputer (12,14) to construct a technical plan-for a
specific process. The invention includes providing a rul e-based |ogic

nodel for tMETHGDIAND SYSTEM FORGONTIR UCTINGaFCHRIGALTI ANSt he specific
process. The data is conpared to the logic nodel to identify exceptions in

t he daégpg B&ﬁgfs in_the logic nodel. The data are formatted into a
t echni % RE THRELIE exceptions. The technical plan is then
outputted for review. _
A system (10) -and method of using at least one computer (12,14) to construct a
technical plan for a specific process. The invention includes providing a rule-based
logic model for the specific process and inputting data relating to the specific process.
The data is compared to the lbgic model to identify exceptioné in the data to rules in
the logic model. The data are formatted into a technical plan that includes the

exceptions. The technical plan is then outputted for review.

Figure 2
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