;e3e!l <L6TT DI SPATCHI NG COVMPONENT FOR ASSCOCI ATI NG MANUFACTURI NG FACI LI TY
SERVI CE RE SERVI CE PROVI DERS FlI ELD OF THE | NVENTI ON The
present i nm-[m ,mmpes general ly to manufacturj utomati on and nore
particularly t%q%gtomat ed processes for “m‘wmm ﬂm‘ﬁconduct or devi ces.
BACKGROUND OF I NVENTI ON Sem conduct or gis an ext remely
conpl ex, MPP¥2QE%ep process that is subject tecoswrict nanffH¥
requi renents and production schedul es. These manufacturing processes are

5 ypi cal | %/ P@Slf&l"@ﬁﬂ\ld} COMPORENR MO R$SOOTAANG MmAcqummbmxgwat ing
ozens of tools invo abrication
process. Typi cal #@gﬁﬁﬁﬁﬁﬁﬁ?ﬁgyéﬁsﬁm‘hm' ng a conpl ex
procedur e, invoIV|ng, for exanpl e, nunerous OX|dat|on etching, and

phot ol i t hogr aphy processes. O@mﬁyaﬁr&l@%ﬁ, pr ocess or service plan
i s depicted % process 10 in FIG 1. step process 10 generally
R

requires a hignPessr BEegen slatss gerainty Tﬂ%@‘é&%“%ﬁﬂ%‘fn anggroreRBifppdy o

I Mpusi t i.8&makd fbaés'&ds@wpa&dﬁmﬁg)ﬂhﬁﬂﬁhdhﬁiot&%cbd’l the 15 processing materials
must be strict Fy controlled. Simlarly, control processing paraneters such
as tenperature, pressure, BACSKGROUNIDOFIHHINVENEION tine intervals and

i nput sputterg tters,
each step of Sﬁg\(g:giugwﬁgnﬁéca%gg aﬁml%ﬁlle% Sui QE’I %ﬁgsrt%’cf)%cg%qptk%r%i&n ricate
and conpiticcmpradchipiag mpwnwn%mdusm@gshe wiesy Thesevrnefhctering pERsessesrd v
dependenjpiay g%n%d X0 26kicREATRAIRE ofibrEiRSorpdrating UEBALITESIs ifdlVeA th the
photollt gra@%/ P %dure B{%rem se alignment of a wafer with respect to a
maskl®i s VBRYUSRgTs of W FOFFen B9FShy al i gnment or in the overlay of the etch
masks coul d f’IQrpmlebmbﬁduaaﬂ degib@rate nhfchied bt yw@mplee prodenseinyolpiag,kad

i nter connect B e f e

cl osely “om num%%us 8{“%8?#&9 gtirll% S cg{ogﬁﬁ# ;{}19%%&8%5 %t g)ge méﬁ’hleto?ﬁ‘l{cﬁagﬁjg?sgf ul l'y
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engi neers and facility operators to control and supervise the entire
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deci si Onfedpadt k' Pmk iPdricAS Bn SAEH dﬁﬁleg[zmgﬁmen?naita e QW ilay Iigu@ etcmssgs Wuﬁﬂﬁ?ﬁ
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of the process._ Thus, ent forrrat ar

par 1 cul B A et (R RG] Pl AN B o oR b Y e
mai nt englaemotiagas fo dutanetet provessing by amdgingted andletdlaiancobmingting ipdohassuchnast he
process f I f t r.

01 1 ot &Py iBedte SERMUEL pollll \SRRTAS ho b Gon SRHER, o, PR fhined
Cons¥quemnh¢r) there is a need for a manufacturing schene capabl e of

noni tori ng f aghitd thite gr)Qteh'QSWeﬁﬂf&sclﬁﬂﬂﬁgaﬁd doaflkratic 1Y (H¥Oh@EUs &ols a6lél friateglal
row de in ormat on regardi.ng resoqur.ce status
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partlcul ar ser a Sservice requestor re UII’II’] sane service.
35  individual action, such as matching a lot or matenal requiring a particular scrv1ce with a tool or




15 SUMVARY OF THE | NVENTI ON The present invention increases the efficiency
and productivity of a manufacturing facility by providing a system nethod
and nedium for dynam cally nmatching service requestors with service
providers that are currently capable of providing a requested service. In
parti cul av% communi cations or nmessages are initially transmitted by service
provi der s WK E&'i ng that they are capable of providing BRYUH/GHnor e
services. Each of the services capabl e,of being provided are then

det erm r}ﬁghﬁé off%@%éé ?Qﬂé)&f pfmﬂintg(a{e c@gesb&%mlg '39&! &ﬂog uﬁbweir@{ w/ ﬁlgcngg ! ders.

For instance, any he "service provi ders’ I ne es are

moni t or elgeign fna'em 'icfPé’Piébll“éfé Ae Fhf’ Paeaﬂtt?réﬁpd&rlgltwﬁé the s%?f ag@milqs!ég%cur rently
capabl e 1ﬁ§dv&eanﬂgfrﬁldh@t¢ﬂded In a manner simlar to the conmunications
received fro ser ers, Servic qrs Lk requests
requesting r (rai}d]ﬁtFr eare’se?b\% ces f%)égg resmvee lH’me ?ft%saaélgr Vi (':'Esavggﬁglls "@nd the 25
ser visc egluringieresition obtheprogess. ddus. nrgaltmf@pammemm therstanisaf a paticudas tvol wiased wit h

a corr espRRdhdGidel wu{a@vaﬁ%&e Lﬁlﬁ‘ohgau;ed%aﬁ]!fenm or ﬁ@uﬁehﬁne%ﬁ@&lé efusiftion, the
services offered and servyices requested are grouped together to form

servi ce PEEHIRNSEYR RERFRPPE OBy 6?/?8’@‘}“ greslepeky ¢vcgy f‘eq‘éF“FléEfﬁaé%‘% vlfigatelyy et ch t hat
I's pai r eddusng theqiteening failiey’ pwaf faleyidd.of et ching services is an exanpl e of

one such gr ngc)me&ﬁéngg] ﬁ%@ % & heetd Ii'or a%fa%yfa&nngg&%%§ %a&)ﬁ le ce'.l; r}{émtonrp c1h viger groups

may be ranked an n, a S|n e 30
servilce rewyges Elwhﬁ%@?’l\? mdemmr@b Fl'ereng sepvieRiplar @ce@émet@mwldamfmmucregarqn)g

sen aut agRhice shhuy and®r nfEHé aleY., slaqnﬁhwalleﬂe%aﬁtr@@d RELHLALNGpdtR dﬂﬁ@ﬁm%qm ned run
rul es bef%‘_g\e bel % di spat ched to ful q t he service demand
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f abri catduaentiyrcop@rf pidhidink parficuthe pirateswidnesesica mohatod fequrang it &t G debidee.
facility suitable for inplenmenting and utilizing various aspects and

princi ples of the present invention; WO 02J21227 PCTJUSOLJ27407 FIG 3
depiBts one exanple of a bl ockSEINMARIOF THEMNVENTON, ar i ous conmput i ng
processes | Wpi‘t@'ﬁ&@éxﬁﬂwédﬁo@m&@ﬁ%é &ﬂcx&ﬁé§ aﬂrpraa‘uctﬁh&of azrnMﬁxfalcﬂuﬁﬁéJﬂaﬁlltfy(Bgf
carrying out, various c %f“@i ft ‘ﬁ'gg[ﬂ nventl on; FIG icts one
ol o TGS e O RS PR SHHPESET Fe BB I 678 o nat or
conponentroders tha aprcesenly capable of providingd SueSediepicet , marnieulex emphuicaliona or

el | NS ALAGEAVE ik Rehc Rl AL SR By LDES IO ARG 00

facility o epl &t one exa ocess use

di spit chpranver swvisent Bach afthe wriceneapphlfof ripgprovidedes thmﬁq@a@mﬂrqr igntified |bv| ty of

FIG 2; déhitblifz th&nuﬁldaalfsérowe ﬁbﬁ@’rﬁ@oﬁﬁ&@xfeb Qhﬁ@dﬁte%%@&ﬂc@?oh@&&l ne used to
nodel , dlsgat ctgtean Xec léttefsg{ gf"ﬁ p qﬁb facturi egl ac Ili% of FIG
2, FIG g 4= ol ’c‘fﬂé"'gr‘én%“ "Bl RG °&etr’ (Y VIEP SEELY FaR R 8d i n

t he routprmdedf hﬁ@anngr s1rﬁlaGto thelcomgnuaicétionsvechigd framtictassyice bnonlgera. spvigeess used
to mat cneaﬁgtws nshiG HeGueWnk peq§ﬁ'€d‘ékr9ﬁespr89%ls At thb G foéi@d‘&% i th the

principles of the p ent i nvention,; IS a di agram
desc#i biKityicss waﬁ@? arﬁflsteﬂ @ﬁ&tse%chrfﬁa@sthdg%ﬁswteé mtéetcoaesa?r@&gﬁ%rwcww on, in
accor daneg., vichihig)t mthp ﬂismdhplaa&n mésarbﬁeesraffas@m{d sri¢steduented ard groupdStopthad bl ock

dlagramr resentati one e a_conn utin gystem u |I|zable|n
e P SR RS o Riry SRR G e FRTRY g I B SR M 3
of a rrenmrypmdpnaﬁf w;hntghewys ipgn axgple pime sich gionp). Eroophpetteerse@@ei npl enent ed
process @iuctthPseRi®peNtdet HNGPE taPbb ranked and provided as options for dispatch. Then, a single

30  service requestor/service provider group is selected automatically, semiautomatically, or manually, and

validated according to user-defined run rules before being dispatched to fulfill the service demand.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 illustrates a prior art semiconductor fabrication process;
35 FIG. 2 depicts one example of manufacturing facility suitable for implementing and utilizing

various aspects and principles of the present invention;



DETAI LED DESCRI PTION OF THE INVENTION FIG 2 illustrates one exanpl e of
manuf acturing facility suitable for inplenenting and utilizing various
principles of the present invention. Referring nowto FIG 2, an autonated
senuconductor 25 fabrication facility 200 is depicted which nay be used in
the production of sem conductor devices by executing one_or

manuf act uM AF&Evi ce plans. Facility 200 includes a nun‘BgF/US?mr"é(yource
nodes 202, connected to one anot her VI dat a bus 220, and with a nunber of
user int erfa node 202
i s associ at e gﬁémégjqu%égwt& ;Pﬁo a pégggu Oflg @&J{bu&?ﬁ}ﬁ&gﬁ service
pr OVi dermmlemslé?dﬂiﬂ@éoméltﬁ@éﬁxs@m)“%(} a|‘1§’¢4§§1§éfd Cﬁéﬂﬂlﬂ\ﬂ)ﬂ YRrioysgBRderia ol thapresensi | i ty
200. I n ig@ngspodi ments contenpl ated by the present invention, resources

nodes 202 may, enent ed, b r rocesses comput i ng
e 2 T bR S Sk bl R e Bl S5 RS STy

I nst énceompprent dslppresent poe@®nmay | ncl ude hardware or software inplenented
in, for examghg,s& f&&rBHé'E:éangleBF PEdeh % proRAdE 8d B mAUel 3R Gfn £drtheOt her

i nstances, the resource nodes may i nclude conputing processors and/ or

i nt er f acBa{peurng @Y AEFIH 2mpni t or i nformati on such as a bar coded 35 data
witten to a ATGE&-8 eﬁpwcaferekaﬁplaﬁatphee& uded to disparch ARIRNERR SerRBSAtuatiad ini t h
resourcethnrtgldrﬁl acfun %acﬁ; Oq%lé Iie various processing tools and entities or
material 10 P#2€d™i N a fypi cal sem conductor WD 02/21227 PCT/ USO

1/ 27407 4 rrarﬁlﬁa%xtsarflpwghqataamescnblnsia piochssihg noetge used ésmedey dispatehl and sicfited as

ei ther S@rCH thy MhbflehSndhiB§briees;,r equest ors dependi ng on V\/net her the
resource requires services or is abl e%H) perform services. For egé(_&
Pe ° (é‘rﬁ ng

resour ce nodedC2t4s fra§™ fEsER G PR mm?eeea]gmrlﬁ%dtlaméeﬂw

devi ces. WerFIGhH ied flbw BiggeebeaSingd fredesiis@Mb fiaeh kaigeccabquettal witk sarviees, t hey
are service,provid tchers are due for

mai nt enapﬁ%védegfmragc géliaﬁm J”En tﬁeﬁrﬁnc%%%bfs&é?%?sggqﬁggnugst ors. The sane holds true
for the nodesFIQOQ is pOgw diagrdm2¢0iibingd wuimbar of dispaiehancdeutediorstlech# Hispatahool s of

exenpl ardf:tlf)@-% AC'C(EI‘M&IIZQQH]( ﬁxegrmcnﬁpe)é'oﬂtﬂé befnt iRRtai&t i t hography, inplanting
devi ces, and the |i t he ot her hand, nodes_ 212 and 214 are ?SSOCIated

with parti culP 13# %b%?k FrRErER feResPREL P?Fgexg‘e? & PlasemEniing system WPt er ed
by the st¢ mamacpiriay fadititysof [FIG Reghdabove. | n these cases, as nentioned above,
t he mat al ke with
any | nf coat el Suclbuby B oty SR O TG Forl Ll 2 ¥

| i gh?0 pelﬁlpbfﬂc’éfﬁﬁlefﬁ’ceéﬁ ?ﬁﬂpeeareseemvereonl t should al so be noted that although
t he enbodinent of FIG 2 is dep| cted as being inplenmented in a

sem conduct or manufacturi present invention
can simlarly be utili zec}p%‘A %:grﬂés%‘%l*ﬁt}gs g)ggﬁ%w*@(anpl e, the
processes andflGohitlegtatss ofic dxireplp piawanfactding fapilisy suitatle foaimptianenting cofrptilizint | n

any ot h%arlaﬁtp%mple&fwés@,ﬁwemg R&@Ekihd Advers FRY SNarBRlondafll sdniShn@ies
aut onpbi | e factories od or beverage production facilities) furniture

fact oY i gabricgrionfpcility Pi&ls dfmct%@dﬂmlu TR bP gsefl insthe preduchiongt semiepnduntey dpYiess Pesour ces
associ at&dcutifg oW indre rEmbfabiaidgledviag plhesC Phdility 2@00chides dminftet ofd@surée fodaber of

user i ntﬁfzf %%gecteggd'dnev\aﬁltl%r vaq Qg&salg@%lliltgl %h %b@r of%ser nt rﬁce@%% 9r the .St at us
of the various conp Tty 8 during execution of The facility
service Cpmh@gml@‘m ¥%r I1390h rgsguigg fiqde B2 @P%N%@éﬂthbﬂwﬂtqmﬁoq areepicaces

224 may (@-laséithb(ea dsed pt:hwldemrsereawme@mr %@Jc&dé@elo%oﬂﬂ&icmrfacﬂfty sRefrator, to
e ect artlcu ar es tq effect certaln

ent er C

st o ST oA DA S RLIOBEEO TGt TS U BOUmPHOER SRR ¢ he

i ndi vi duralmcmqamr@meopmcesses seompwing savferd lneatddacorlin topnesdonvidethgt msyectve wel | as
operati o, Qr . pﬁ&‘i&&iw%eQJSO&r&%gﬁﬁﬁ&xauﬁﬁﬁe ﬁ‘a[r&‘w é)&rsgﬂu%@é ?rgﬁe%g@{'{i RF 25 nore
conmputing processes | enented 1 n I'n conp serve

plurali tgxamhlefwﬁwutﬂtsméoce%eﬁ?ﬂaed 2 THPER IP§théFéfb‘it?é‘F‘i§dh¢ f§squfegRodps mraaef erring

now to Fh&d&on@utm@wca@w RN ire¥REdd luke@ o e&%gﬁhﬁd\/ﬁ@mﬁﬂ% suéh dslalbhsdoét ed as
ot her .t

bei n enent ed ng, server

oS oAV e B B OB e B AR roapisd PR g 2L ude

r esponsi ¢ earfons pragssareetbolngnd entitiee grredtériablots atilized mortyhiicabsemigndiatoh of t he
services and resources required to execute or conplete the 30 facility
service plans. In the exenplary enbodi nent depicted in FIG 3, MES 310 is
conprised of a nunber of conputing conponents. For exanple) MES 310

i ncl udes a di spatchi ng conponent 320, a work managenent conponent 350, an
equi pnent managenent conponent 355, and a process director conponent 360.
Di spat chi ng conmponent 320) in turn, includes a resource coordinator
conponent 325, 35 a dispatch processing conponent 330, an event nanager
335) arun rules conponent 340 and a service nanagenent conponent 345. In
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5 Specifically, during service plan nodeling, (an exanple of which is

di scussed in conjunction with Figure 5) bel ow) process director conponent
360 serves as an editor to accept worl~lows or the preprogrammed sequence
of steps for a job. For exanple, in sone enbodi ments, an operator or
engineer utilizes process director conponent 3G0 to ente 0 1 such
nngel|ng OBe /21 ﬁ%rp|nstance process g?rector conponent %§3H§3¥é5 s the
steps whi ch control, for exanple, the gperation of a 10 particular tool

(i.e., mﬁ&ﬁfa'cﬁhné)ﬁlarﬁ Nnlif b1 QR burcesndly b@dlhs¥itied RirRk ?d?ﬁcecﬁ?W1&rsQﬁ sdlicected to

the services required for a certain lot or material (i.e., material or |ot
job). Li rﬁ‘é‘tﬁftgré)jeﬁeﬂﬁn%?’b‘b‘?&@b@? FFSQUERE [regREes SefiRestoR i jable tnpsrtPaRiserreh % or m an

i ndi vi dushmsleredotee {dde€204 niidy be psdirjated Wi mpmerbusinktantds BEetcHiigiz @SS, WHes eeOr
conpone e Las wll
be. di scu%%hif%ot%%&%ﬁ%t%@cﬁ%%{%@% SR e oo B Th bl Bl ™2 O
wor k Yran#gferrardug mmaiasnincs GuerRsit By HepAmerPerviEs regeaiiife Fr‘bman@@ﬁlssm@fpr 855 to
l'aunch thaee206.0008, 4l 21063 AMich ke hisbdidtiOwithithes BN | bf‘@cexhﬁlﬁweﬁlﬁy zdﬁqygpnent

managenent he. ot her I

oper at or ?c@&ﬂengﬁ%(gnlﬁ’gfﬁpg’{ rB‘?qa“i% rviess a@é%gg%)eadd'ftg%@l‘eﬁ}j r'tﬂ);? @ a’b‘klﬁg

parti cul ae m@namdomthmawuldelpts promagerial mqyidnetservigbsesnclt 25 doseoaffensldh ithrsdrvice n

addi ti onyoGauil R0 IR RABREERL, %m%@@&b&é%'nﬁtcﬁlals&ld&dré tygféﬂl s&{é&%fnl ne the
condi tions_or machine states under I ch each service ornmed. For
exanH e, caHisFy M ety prish any ipfgrmation wpasdiag e lofshaing seliseted Hetforueﬁmmleeﬂlgtt@ﬁn

parti culcarottetﬁxhﬁirdbﬂceprow de a certain etch servi ce the etcher nust have
at |east two rr naI ha rs ch ers are not
operat i onal , Li‘enﬁt Tat® & &hﬂ%Itt htﬁeem@% mok{q rbs %‘ftﬁ‘g BEctch service.
At run timpiemehtedin atsh!elcemuttemanaiﬂetumrmtfadﬂlty,yhe@bnceﬁshftb«emex;tempnttmiceher to,

e.g., Provigds vd ikl ﬁi dihed SitigCR wERY F&eexemgma%cm@w&mégg o?ﬁtg bRERNT
managsement conmponent 355. |n addl tion) al's run tine, pnment

nmana ne‘ﬁYe“E?Jh‘BWdF‘PISS‘S‘“%B‘“ ﬁwﬂﬁéa'ﬁtrtmttdz*@a“fe‘ftw“@6%}115%%“%% W PRfaeocess
di r ect or avtaghiéIfaLbri3H0Yd bribeverdge pﬂadmlmsﬁaaﬁﬁes,afqukfdc«amesr altadlikag to a
par t I CU| ar Seﬂt\éﬁcﬁt?ongg %@Q&rnodﬁls antg%] l'bpSn%C(‘g agggcuﬁgcﬁ tﬁgev&nq olaf Qran -'imnéiaacﬁa/ wor k

management conpone urin wever ,
i nst ead mahedeludwgt rslenbmocﬁesepm@xfmew, wmdradvmwg@mzw bemmw@s@ is

direct edstatte of & \hids E&%&ﬂ&ﬁ&ff%cﬁi@y 20 duidlekdcOtidnd tRITRHMCletice paf, 1 NSt ance)

duri eI|n enment nent 350 is used to define

attr ut g“ for a%W'g&F g}ofﬁﬁ‘fe ‘L‘]P us"dr‘m?F%f‘g&gﬁtmy 0P Dsed RXHOGTAPRIE 2at t 1 i but es
r equi r edprbdctigasmpiney baspetonduater nouding d8a andedhisefect pakulbaewniceste efféicnt 0 wor k
management,coapanent 350. As depicted in FIG 3, dispatching conponent 320
is conprised of) for exanple, five individual conponents, each responsible
for a vari et ylmafcopapeaabithepringiples of gregrosmpinvention, slisdrdividust Qeptionsenasgrrent 35
conponends tiaaeilit séiﬁi@dplilﬁ ami)dﬁls obélﬁtoh bﬁﬁro&ﬁsuﬁg@f \hle@da&tr&b'& breicg@@inatéd Kyhige Oli‘]
manufact urin rocess of do it is..envisioned that
Cho. £or vies SpRliRE Fa5 B marunf bkl oot 2h i b BB PORE 1 o
WO 02/ 21@czmple@rrwueowm<4@mn FiIGhal Refrmidzioew todil@ 3emmeruagturing exegion system
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part| cul ar product, including any required or necessary er or sequence

(i.e., aertgl)méetﬁ&'é At t"]&?fegetlte‘ra?)m?%%ﬁe@? that MRS 8 10ds W@S“tlﬁg’f §ttebemﬁay be
condi ti omalgrasﬁgemi coarqihbtirigiRgchA the Séreicds athre@rceRtquiedtoeREAIefok Coaipleddthe OF
requifye autt?/b Lar exanple, an etching service may be required to be
repeat e i ?:ertal n specifications are nmet, before allow ng the
process to cdntherrennleyy smbisivesst dopisted it . 3, MESsQiisdomnrised ofe mgibessofconponent

340 i npl &PBBiny Bmp&len@f FéréRanie, MESBn@fn@lu&eH'a@fs e cSIQpCQQMQQ@ 2§RRh service
pl an. More gartlcul arI t hese run rul es rraoy % enented to increase

D 1ot erbgBet fopgiral Hor e ISpRT E B PO RBl BB PO T 1 a6 may
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service using only a single chanber, rather than a second etcher, which
requires two chanbers. In this case, a run rule for that service would

pl ace a greater weight or ranking 15 on the first etcher. In these

enbodi ments, the rules are entered during nodeling by, for instance, an
operator or englneer V|a user |nterface 224 or the I|ke At run tlne run
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10 rul es conponent 340 for the prioritized dispatch options) dispatch
processi ng conponent 330) in a fully automati c enbodi nent of the present

i nvention, automatically selects the first or highest ranked option from
t.he dispatch list for validation and dispatch. Furthernore, as will be

di scussed_bel ow, sem automati c and manual enbodi nents are al so possible. In
t he forrnePNQ:?féZé2 a ranked list of dispatch options is prgngg%lézpf@ for
exanpl e, an operator, who in turn selegts an option for validation and 15
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o anc et ar Rl AR Ry TRP L CraB R R AT TSRS B SO AL % Pl G 3
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of resource coor di nat or, conponent rocess direct conponent 360.
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be inplenmented in a system | ocated off Simlarly, equipnent

manage rré’i‘ﬁ“aﬁfﬁ’r‘?b‘c?ﬁ’éh‘f“eg@és tdtngh rsesews fhﬁﬁ%%ﬂlfﬁ@dheaf?f"ge f98%tfr ce node.
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requests vv' t h,nl&%ﬁl\ﬁbﬁé‘ntQfaﬁé?géﬁcxm{onﬁfﬁﬂéhgbﬁgw@:k|nla§$ge9i£nt%&ﬁﬁéh&ﬁ%@i@gls@' so a |ist
of resour service providers and/or, service requesters) for each
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When serﬁ{dn'g@ngﬁtfceﬁ@m@ms@ervr ce requests are received, they are placed or
associated with an i.at e service. a service offer or re uest
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Et cher 10 can provide Service A on Lots A B, and C, then one dispatch
option on a dispatch list for Service A indicates that Etcher 10 is capable
of providing the service requested by Lots A, B, and C. Simlarly, if the
sanme service can be provided by Etcher 20 for Lots AL E, F, and G then a
second di spatch option on the sane |list indicates that Etcher 20 is capable
of providing the service 20 requested by Lots A) B, F, and G In

enbodi ments contenplated by the present invention, if a dispatch list is
selected and a run ]Ob |s Iaunched for executron these service providers
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coordi nator component 325 identifies the achial services currently capable
of being provided by an individual tool. Using this information, resource
coor di nat or conponent 325 associ ates or places each service into an
appropriate dispatch station (not shown). In other enbodinents) the
communi cation may include an indication of a dispatch station to be j oi ned.
15 As depiRE&BRRH FIG 7, after a resource is added to aPETS%WTAst ati on,
resource coordinator component 325 pubkishes a resource event (step 702).
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Referring to FTG 11) one 20 exanple of an entity/tool/service provider

wor kfl ow or job is depicted by steps 1110-1114. Mre specifically, the

wor kfl ow directs the tool to join a dispatch station to provide one or nore
services (step 1110). As will be discussed bel ow, the tool or service
provider then is matched with one or nore service requestors and provides a
service before it is ultinmately rel eased (see, steps 1120-1138). After
bei ng rel eased, the tool workflow checks whet her nmaintenance is due (step
1112) If nalntenance |s 25 not due the tool morkfIOM/returns to step 1110




11 checks whether the plan is conplete (step 1154), If the plan has been
conpl eted, processing ends. However, if the plan has not been conpl et ed)
processing for the material advances to provide the remaining services
rrequi red before conpletion. After being directed to provide a service (step
1110), a tool indicates to resource coordi nator conmponent 323 that it is
nom/availgﬂ?@”?éﬂprovide a service (step | 120). Then, a8l Yy above,
resource coordinator conponent 325 identifies which services are currently
capabl e @ralaGoNDnipbRi $58 Felfds QSN iR EE Mo ci BN RHEHE mpt Rl S8 S, thip disfhich
determ ned according to the tool status. Subsequently) the service capable
of beind“ﬂ@bvided is placed in each dispatch station associated with that
servi ce (st erhi2skhges phbliklicd Bpires@kceabirdinatheiomgor@dhtr3e§ ire thohitoréddyeeatt a

servi ce, ' e rce. r di nat or nent 325
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menory (dROkple,1BOCrvivasimpplrednped eigsaharsimilpnserlviRedMThi3 6 Buratpneftetdhisergicestaaymai n
menory of the system Disk controller 1364 interfaces one or nore disk
drives to the system bus |1356. These disk drives are, for exanple, floppy
di sk drives 1370, or CD ROM or DVD (digital video disks) drives 1366) or
internal or external hard drives 1368. These various disk drives and disk
controllers are optional devices. 15 A display interface 1372 interfaces
di splay 1348 and permts information fromthe bus 1356 to be displayed on
di splay 1348. Display 1348 is also an optional accessory. For exanple,

di splay 1348 could be substituted or omtted. Comruni cations w th external
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FIG 14 is an illustration of an exenplary conputer readable nmenory nmedi um
1484 utilizable for storing conputer readable code or instructions. As one
exanpl e, medi um 1484 nmay be used with 5 disk drives illustrated in FIG 13.
Typically, nmenory nmedia such as floppy disks) or a CD ROM or a digital
video disk will contaln for exanple) a nufti-byte locale for a single byte
| anguage HA 0¥ Ha2] progranllnfornatlon for controlling thePgﬁﬁgﬂugwgﬁen1to
enabl e the conputer to performthe fungtions described herein.
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each dispatch station 410, are entered into resource coordinator component 325 (step 514). Also, the

run rules are entered into rules component 340 (step 518). After modeling has been completed,

35  processing continues with launching of the modeled material or tool workflows (or jobs).
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det er m rredichynts & aﬁpwesmdlsz@tcp statiandest showip rimathpembodiimeits, thecommesipsiodi ng

di SpatC*}nirtlﬁctlﬁ&%mCinncﬂl%?Qﬁd@aﬁdh@Qu&?tﬁbe geyi ce requested by said service
requestors w th a correspon di spatch station, tag‘c) form ng mat ched

servie requektdpiretnfilge/, @%Mﬂ@mgf Wﬁ&t%aﬁweaé@rf PR BRAPWIEE COPHIRGR 20 by
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met hidd  FPMEPTgRing Prblichtensds syend apappges Opongeseiiingagublication; iathigexgmpls sxet h
di spat c hn@ibge B8hinvokedidigiatch plotdisifl codffonent 330 in an attempt to execute a run job (step 706).

In response to the event manager’s invocation, dispatch processing component 330 first queries

resource coordinator component 325 for a dispatch list (step 710). Subsequently, one dispatch option
(i.e., a service requestor/service provider group) is selected. As will be discussed below, the method
25  used to select an option depends on whether an automatic, semiautomatic, or manual mode is being
utilized. Whatever method is used, the selected dispatch option is next validated by run rules
component 340 (step 714). As mentioned above, run rules component 340 ensures that the selected
dispatch option complies with each of the service niles.
Referring to FIG. 8, subsequent to validating the selected dispatch option, resource coordinator
30 component 325 dispatches the selected option’s run job by calling process director component 360 (step
804). From there, process director component 360 executes provisioning of the service by, for
example, calling a material handler to move a lot or material to a machine and start execution of a run
job to fulfill the service demand. Once the service has been completed, process director component 360
informs resource coordinator component 325 (step 808). In response, resource coordinator component

35 325 releases each of the resources to return to process director component 360 (step 812). Furthermore,
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of : (g) disassociating each service of a matched service requestor/service
provider group froma correspondi ng dispatch station after dispatching. 35
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to form Gre 1@110) niokevige each ofthpruo rwesdiglized 6 the wevicepln estenteredinamiss  ( 3)

identi fy.&dﬁ%oﬁen??iﬁ&&?ﬂﬁﬁ)e A3 e aldf QNdvEl s Gh Wilids Gurd ddlto QJvQMQach( 4)

S
verifying conpliance of 'said select ed service provgﬁ)% / service reguestor
gr oup® wi ERVIGSRANGY oA RE ComPliaptedsiore Rt e g% rfe AfdiPnetovT mateial Aot el d
sel ect edjosedr\wosiElofk @éiale bAtsred (ief C040R GloRS i dlgracahl Bratich iffainthtidf irsRRE ted

"l es. 1B SRR L R R MR st g T

provi derhésebcameueredequest or group is identified by ranking said one or nore
service provi Qﬁ&/m%@élwg%@s Eegﬂ&b%ﬁ)ﬁe% 2 QB&Qﬁov@s%é}erEMquOR%}rﬁémcof LgRe run

rul es, and automati cal ‘é}/ sel ecti ng hi ghest ranked S?ﬁy &0
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to said more run rur acturl ng “Fesource ‘coordr nating
syst em cenyieeiredungiors and e ides ZieZ\qu Pl itis@titaeiygelFased (see, steps 1120-1138). After

being released, the tool workflow checks whether maintenance is due (step 1112). If maintenance is

25  not due, the tool workflow returns to step 1110 prompting the tool to again join a dispatch station to
provide service. This workflow repeats until it is terminated. However, if maintenance is due, the tool
joins a dispatch station and makes a maintenance request (step 1114). At that point, the tool or service
provider becomes a lot or service requestor, and follows a material or lot workflow rather than the tool
workflow.

30 One example of a material/lot/service requestor workflow or job is depicted by steps 1150-
1154. Initially, the lot or material queries work management component 350 for its next required
operation or service (step 1150). After identifying the next required service or operation, the material
or lot is directed to request resource coordinator component 325 for its required service (step 1152).
From there, as will be discussed below, the material or lot is matched with a service provider and

35  possibly other service requestors to receive a service before it is nltimately released (see, steps 1122-

1138). After resource coordinator component 325 releases the lot or material, the material workflow
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30 the weighted dispatch options are presented to an operator, who then selects based on the available

options (step 1224). If dispatch is automatic or fully automatic, the highest ranked option is

automatically selected by dispatch processing component 330 (step 1230). Furthermore, if a number of
options are equally ranked, dispatch processing component 330 selects an option according to a first-in,
first-out policy (FIFO) or other similar method. After an option has been selected, run rules component

35 340 validates the selected option to ensure compliance with the process rules (step 1240).
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comruni cggnh?l%afrg%ﬁ@hgmre?source servers, and a menory for inplenmenting a

plurality o i'spat ch stations, wherein each di spatch station is associ ated

wi t hldne or nnisﬂéplé)emtﬁrfe@sl37%@%%‘;18&?;36%4&@éérmtﬁ@f%ﬁtwné@ﬁummsmq Bns)
sai d pr ogLsHRyet S plaRl1 848, TAGHIhy 1SBAVISISE WD ﬁdha@c@e@d’ofﬁ%ﬂé)@inﬁl@ ddpfp ab e

station ser.vi uesters, vmt rvice row rs in each of
Said o SRR SRPARIeD AEa D A EoGarE e Syiea eIl of g R

ser Vi cesyf theuyster desbaiivediabaye onenr otilizngs or mmplh,eadnmmvatmepmew_ésmekmi«_ui ce
provi der ﬁ%‘?‘@ﬁlay ﬂeoim%éacel Rn E%%E@J&l@izo‘a%m xcmx%l;-fs‘h&h/&%lcgtrﬁaﬁ@{&@' cation

further udes an 1 ndication of one or nore IS atc tations
assoéf at wﬂ?r ppndpctarg pad/or eptisalcemmunigation(eeo dftrradatnd ﬁhedléswﬂeﬁi{ewr%ﬁpr ising: a
conput i NgnidiAEeEHqE.g¢ &Bi@b}e&leﬁéy (RBY; @hdthdTgke PR BE GRA @Jtﬁwﬂqsord R R RR

i ncl udi ng ser qes 15 currently c e, 0 r e seryvice
provi dertgl a‘r%]cfn AR RS at%lmf 'ng}r%nngengheﬁlﬁﬁ'b%&g? %é“é"grr%% ks PESEEst ed by
t he ser vi%8 andgenss 1 ¥2spermitting inpntydalartp betrasriiitertfo buel 366. Inmdd;thiutsrhatech stations

for mat céun{ﬁgne%@r s\g»stsﬁ zﬁ@gmheﬂaﬁy Wetubles SE YL EE s QAP 8 220G MldPeckReSal d

services current E/rca pabl e "of being provided by the service providers and
sai d?3er A7EeNired Hasmateraay pHenlep IZ&%W}i‘eé(&}t?é%‘B‘F%‘ sygemeis dtrd it nRFtiPRone or
nore 20 &Rk Mie@e mdrfe® thd PFocE&EinY tditpoficCAEbIB thafli Osls/re@ds data via infrared signal

transmission. Instead of utilizing an infrared transmitter or infrared receiver, the computer system may
also optionally use a low power radio transmitter 1380 and/or a Jow power radio receiver 1382, The
low power radio transmitter transmits the signal for reception by components of the production process,
30  and receives signals from the components via the low power radio receiver. The low power radio

transmitter and/or receiver are standard devices in industry.

Although system 228 in Fig. 13 is illustrated having a single processor, a single hard disk drive
and a single local memory, the system 228 is optionally suitably equipped with any multitude or
combination of processors or storage devices. For example, system 228 may be replaced by, or

35  combined with, any suitable processing system operative in accordance with the principles of the



wherein upon identifying a selected service provider/service requester
group and verifying conpliance of said selected service provider/service
requester group with one or nore run rul es said processor |aunches a
wor | d~l ow for said selected service provider/service requester group. 25
27, The caonponent of claim26, wherein said processor identifies said
selected éggg?é% prOV|de|/serV|ce requester group by ranﬁFﬁﬁJgH?%oone or
nore service provider/service requestey, groups according to said one or

nore r Urbrés%t%%)emﬁﬂdma&&x%:%m&ﬁLtla&’cafcﬁia%&t aaagm?d-tmcg ?t%%ln&@tﬂ%@qmﬂr AReramd- The
conponent of claim?2 erein said processor id i es said sel ected
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assom ating a ser uest service provi appar at us
conprd si dig: drivesiliysgated ini3q. ISCTyRistyy/ perpgymedia Wﬁfaﬁsﬂwwdl%@éﬂﬁp M, ora

comuni cagitaONddo @K vaRGheH, f@ eiadmyleah k)i te 18QAIMbICRIR DY e URizSage Qlﬁpthe

comuni cati on. i.ncl udi one or ervi ces curren able of
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each serdesaibedlfckan. edlitdpatisay, ROM 16Qland/gr RAHM $Bi2illswatet io FIG 0B gani aldode ostd tor 5
mor € di SR G0 pilgAld fdnaridh HSs b42H iRERL HeiOnil 6! éeygufg%nmmqé erforfifleeach of
a plurality of ‘Service requestors; neans for I'ng ervi ce request
to oMk otpeittens agprepad with @ﬁ H P EOCHRARS @{jwra@@@elie%ﬂféwtablﬁ é?lewmtr Feadable mdinpr e
servi ce fof ingd@kfsrntaapiRtiBdeThaghdtioVelddirbiic, SPbplicd] GHREAARIcERPME)GR g8 HdmABaNS
for matchi n tsal E seryice requestors with each service provider in said one
or nore PHRRIPLIEE e}/atl ons having associated therewith one or nore

servi ce provildgemsrataphiiléberdmpbasered thetrile webw compurest eftnbedimeceof thdyeeselsy
form N9 0fu8 calfBl FnglBGRETH BRFMICRILES u?§£o%a‘ua&5n%h&§of pﬁﬁu&ﬁdeﬂ{bo%g&ps

The asggarat us of aim?29) f her conprising neans for applying a rank to
sai d! t@ﬁ@dm‘i%cog’@?’?ﬁ“@én‘i %?j’éé@?léf"? plepepted Hr%WG@@‘&?’GB%‘Sﬂfﬁ@d’G#WQE to one
or nore fihdtiohddfeiR)praerd inveriag. Agy presaﬂ@awmmglesamdxrmeelwed BRfuter soFioRek and

t ched stor/ d t 31.
The. appaiiaris ORI SEmEFRe Fl R eBHiTar RETHER PR brBrrahtigoe
r esour c eFoe wempleaitienst same oftthafundiignaityseentiprd abtiVb esuldbe imglmgmediging VWwalvi ce
r eqLIESt ﬁégmac %ﬁ{)@#a%? as%&rﬂl;l} Qﬂguageoapﬁx%pnaw‘ﬁﬁ vﬁwmtpwéesgjr(s? %&,9 Tt Jo”]rdt her

conprising neans for attenpti dispatch a sefvice a assoclating a
ser vite dorbewrigen igea Fgﬂprﬁ'gveaﬂvg@ﬂwlﬁ éUCPéﬁ{%wdttfansaowdéwvlenle destipations 033, The
appar at uariods wsdrai m 29, wherein each dispatch station | ncl udes a list of
services 25 cprrespanding.to each s i i at e W th ach entry
in said list Clg’fs afsee%\c/lb : ag%rgclmﬁ% cEllunde’m%f"y etnemﬁy t?'gtg]&s Tl gﬂ‘gm e of tlgnt ry in
sai d | i shvefior deswibedkeseintufprdyge mersly dlivatraticte v thdgenerel PorlClpiEﬂrCé thearventéom. provi der s
or Ser Vi ggioh&AbEALabm magbe mhiEryARRAUMeM S AL arbLbifend Jith WAGHRdfeAeBRY | CE
provj der and r[% service requestor listed in a list of 30 resources

constd t CEbERr9. 0ast g portion of a matched service provider/service
request or group.




35. An apparatus for executing a manufacturing facility process plan, said
manuf acturing facility conprising a plurality of resources including
servi'ce providers for providing services and service requestors for
rrequesting services, said manufacturing facility also inplenenting one or
nore dispatch 35 stations for matching service requestors with service
provi der s, W& /H#2%ppar at us conpri si ng: WD 021 21227 PCT/ BSEUSIYHAY 21 means
for nodeling said process plan includipg generating a |ist of services
required for said process plan, resource provider information identifying
each service capable of being provid@&“@%gsaid resource providers as wel |
as conditkelsn. under which each service may be provided, dispatch station
information including a list of services associated with each di spatch
station,, and lpst.of run rules for.governin xecut Lon.of said pr.ocess
ol an: _ant mehgepi odseattitoh g i P BRUEL s G o P e A RAECT VT e
r equiy edmgtind comptisigrthesens ol an, sai d nmeans for executing including: neans
for associ ati ng(8a&hvingh bdbufiddfisEtn He SARMh&iRE, sh@tdgndMadndeduddy Sai d
service providers, as deternLnedxgg SF%Q resour ce rovi. der %Ftornatlon)
with a cor rESBERERERC POMOT SPHETHARPS O e PREYAE! PP SSEUE WYy each
service request &l apycigmg dach eerviccdfereddpy @stsavise potider integreoespenritpach di spat ch
station, nggﬂﬁmfor form ng nmatched service requestor/service provider
groups in each dispatch station by grouping service requestors requesting a
servi®e with sef)reEevigeaveraes gquey framcachiaf thsplumlith af serrige Baetiosane ser vi ce,
means for i dent 4)yispginBfhIHE A6 reed tLCRIdBSIESHOdilRRE Whakds;RR@ViI der  group

for performng ch, service accordi to said run rules) neans for

veri fyi ng. comul FARAEREE e AR SRRt it ERiHots S bR Ebe PP RRP PR BET ovi der
group w t hotsidbne ormere disgaichatatofdsaiteanef shid onaor e dispatnigstgmohhaviigc hed
service re hSEL W FE iR\ e oidi 0 i m 35)
wher ei n salgﬁg‘[q%tg{ og‘xﬂser \/f cels\ﬁgés;llgd(rgrcf%t cd \R/l?b'? ﬁmgg%%gg?cg%g%égﬂceé{hgﬁpﬁn is

user lXef i néymings matched senyige regqypspr/ARIvice IPVidsr §1°W-35, further conprising neans
for disassociating each service of a matched service requestor/service

provi der, gro frogma.carre ndi ng. di spatch_station after di tchi ng. 38.
Anappar’itus Y BE ety R SoPRis e BE DI PR Rl Wi B Sia ver o)
sai d appaqwttagse8epoTvpler gpupgrecandiagts ofioyr nroecen wile for ascowitinempaatiagsinst r om each
of 3 Pl Uhfdbdkedna FRRAN €6Re HAGRYISRAURARLA QBRI ST NG ©i Lher a servi ce

regquestor or a service provider, each comrun ion also including one of
an of% ered or requested service; nmeans for associating each resource with

each di spat chrigtnthon Bf €4imal, futtidrabmprisingfthedtep PAFBLshIG agdsalrtddyentaf&oci at ed

with a service offered or reauested by said resource. and
assoclafing a service offer or assigiling a service request to a dispatch station.

4, The method of claim 1, further comprising the step of: (6) attempting to dispatch a service after

25  associating a service offer or assigning a service request to a dispatch station.

S, The method of claim 1, wherein each dispatch station of said step (2) includes a list of services
corresponding to each service associated therewith, each entry in said list of services includes a list of
resources, and each entry in said list of resources may be associated with one or more service providers

30  or service requestors.

6. The method of claim 5, wherein a service provider and a service requestor listed in a list of

resources constitutes at least a portion of a matched service provider/service requestor group.

35 7 A method for executing a manufacturing facility process plan, said manufacturing facility

comprising a plurality of resources including service providers for providing services and service



WO 02/ 21227 PCT/USQA /27407 22 neans for matching service requesters with
service providers in each of said one or nore dispatch stations according
to said offered and said zequested services, thereby form ng one or nore
mat ched service requestor/service provider groups. 5 39. The apparatus of
claim 38, wherein said conmunication furthez includes an _indi catr on of one
or nore di¥Q8¥ERYst ations for association with sand resoBCI&SOUEFHAn
apparatus for coordinating resources iyx a manufacturing facility conprising

a pl ural fedisstork 2 edqutEifg QE\@&& QQH %a@?ﬁhﬁn@ﬁ@ﬂl@l a'lsBYmﬂéme%ﬁﬁé’én%%r ﬁx@xgldﬁﬁéta{ S,
sai d apparatus cOnpri si % means for receiving service §5g er _and

servi ce YAQLEeL B CHRESH f‘?qﬂ?ft‘ﬁf%‘ﬁ‘fhtfﬂ vitg Prowiicrscad “\s'ér?‘} ERerisng QR EIetof  bei ng
provi ded by the(l3enuiling s4id poteseyla, molddisggenerarg: r equest ed by the service
zequestors; neans I r rs with service providers
according to sai d(é)%#g?%éé%é{}??@ﬁéq’fof;%g S%Fsgﬁg? bei ng provided by the
servie provi ders (Byfesouise Eo‘élé?fwfef@@tl?”ew&@ﬂr@(}a%ffEWCWGE@FW%‘@PMeSt ers
to form onee@g proAie) bYREN ke Surdd R RBIh S BE VdramiofsREEE ShRRh egh QM ServibEafySef OF

i dentifyi ng $I ected service provider/service requester group; neans for
verifying ance of said selected service provider/service requester
group with one or (rolispatchustation infermatinndinetedingsa lisoof sbraigescissonigted witlp edch loDeaidf or

sai d sel ectgd, %ydlgp SR iA¥dndehd service requester group 20 if said selected
service provi er service requester group conplies with said one or nore run

rule®® 41 . The a{@pﬁdrsa?fﬁgmares&rarwmexwwef FRIGRIPESSAlARNANGf or | denti fyi ng
further conprises means for ranking sald one or nDre service
re ru ruI es,

pr OVI der/ SerVI c recu?rlsﬂt erd rcglélglg CCeO n rVICCSI' u edporsa!;? T SS
and means for attonati cally t g mﬁ' %Sn ranﬁ%of PSS The

appar at us efid gépaifiexet@fingshmprsing theesubstapeeins for i denti fyi ng further corrprr ses

means for ranking %aisﬁclg't'ﬂ% e8bh SBRICE citfehiyy &Eab@&\éhﬁ’fﬁrév‘i&rd\ﬁ&‘%ﬁd gee‘q&est er
grouPs accordi ng to said one or nore run rules, meanS for allowi ng a

userlfo sel ect PIOWHFS 2 S‘?ﬁ?&'@&leﬂ Pytaidgpsourgs provfes lrg?r”\%‘?“ewg]é? 9‘?"@@’0"‘““3

provi der/servi caispaeuRgser groups. 30 43. A conputer program errbodr ed on a
conput er - r eadabl e diu rr;orachassq:glrea'{lé ng,a s Srervvc ce Lequest er Wt

service provi der, alss(‘fclﬁr (%ge e’ré’brrprql sslengy corp UE S P ehaN aco"ﬁsé’fmq.r%gtr ons
for receiving adisesamsitionti on from each of a pI urality of service

providers, each cq m&%ﬁh&@d ké?ﬁ&é&%u@gorﬁerlvfcé pro@fier @RBpOAh AR URpRE! Vdti6E'S
currently capabl e of 35 Dbein formed by a correspondi ng service

proviler; WO B’ZF?HEW“F‘@?F@S@TFSZ‘?%SP“ESS%H?Fp‘ﬂ‘fbesr"“'r"éaﬂ’é’sr’*ré <3pale Pluct i ons
for associati ng peaidihg s4d sneeewicé,er ed by said plurality of service providers
into one or nore S. I [ nstructions for
receiving a servi ge) Rentnﬁbnsgt°n€%n8t§1§e§as?:rﬁg%$3&e§ ]i/sﬁrggfq?fc’&%%% & rf?/rrpgef recﬁJest ers;
5 corrputer-readaﬁ‘?heefvlﬁmclﬁ‘r}élpz@ﬁsldﬂwrm]a%s| ghi ng each service request to one

or nore di spatch gaLify@ipSoRAitheddyass o mdished sehereeyqu&srbr@&em%rorraér%ro%sr vice

prov&sders capablwethggldg \1| di 1ng sai d requested service; and

(f) dispatching each matched service requestor/service provider group.

8. The method of claim 7, wherein said list of services associated with each dispatch station is

user-defined.

30
9. The method of claim 7, wherein said step (2) further comprises the step of: (g) disassociating
each service of a matched service requestor/service provider group from a corresponding dispatch
station after dispatching.

35 10 A method for associating service requestors with service providers, said method comprising the

steps of:



conput er-readabl e instructions for matching said service requesters with
each service provider in said one or nore dispatch stations having
associated therewith one or nore service 10 providers capable of providing
sai d requested service, thereby form ng one or nore matched service
requestor/service provider groups. 44. The conputer program of claim43,
further coWPP¥ERHy conputer-readabl e instructions for apPSHREYEH*ank to
sai d mat ched service requestor/servicetprovider groups according to one or

more run 15 ril E§rec30ﬂg & SR Rt SR o a PREAHAF S QDR cdsOdaciP RERRE! NG Sai d
one or nore ranked and matched service requestor/service provider groups

agai nst on& TG gither o servieg{RINCHPRON B SHVICHPEYdsmeRsh commpnigaliay aljq jpglyfding one
conpri Si ng otampfdted br ieqackadieevicenst ruct i ons for publishing a resource event
after associati [ rQr.assiani ng. eyl e L Q. a

di spatch 20 st aplg 8§?§§%¥%#ﬁé£é%%pvvul é;'ra&lpdr%g&ra{ agr?ﬁglg °c Igl:{ljf%& Zg{cﬁ%ﬂﬁ%@?o@ns

conpri si ng2wemiped with & ssevirgi9ffered praequatadiby said feseuregt andnpt i ng to di spatch a
service after agsyamichhg bgvice SRleMbS FitRidade RdviRESh Gdh BikaR cBEEMhGEdiREmHest to

a dispatch station.. 25 47 he ¢ uter program.of clai.m43, wherein each
i spat ch SRS ACSPHINEJutelt et ep B eBru ol e et oRPR eio6 MBch ser vi ce
associ at ed ntalebedesaivich reqaartiy/savite provider gan@. | | st of services includes a |ist

of resources, and each entry in said list of resources may be associ at ed

W th one or nore service providers or service requesters. 30 48. The

conmplft erllpr oghhgrmetird ef daivn 197w hegginesais campuiieqtion efsaig sigp (1g drthariaclydesay vi ce

r equest einditdtsh 8Conk Br Motk idfspatéf st iBRAEH BRSatiAMEhiskil tesradt | east a portion of a
mat ched service provider/service requester group. 49. A conputer program
enbodi ed on a conput er-readabl e nedi um for executing a manufacturing 35
faci | ityl2pr ocessthpd fncoosdinatingnesufcacin g mangfadtaing fictlyy @oppsinga pigrabtypf ur al i ty
Of T ESOULARS ol dhdBp ity lof GrfleQufubliles ofiPheRiChiIhy EfsGEs and servi ce
requesters for requesting Services, said nanufactufing WO 02/ 21227

PCT/ US0L/ 27407 914 recgi¥ing paryicenrapder pdl servisp teavrgobiformationdiclidiae sppieeh st at i ons
for matchi e@reaty Mipsiste 6faing piovided BYi thdkeSRk pioviderd aVde ARk Srequieatdlbyth© gasa

conpri sing. conputer-readable instructions for nodeling said process plan

i ncl udi ng 6e§'r11eér i ng a list of services required for said process plan,
resource provi déd) mawhiog seatiteorquestan with servige reeviderssiesondinpsio aid sepades eurgtlpei ng
provi ded b¥ap§l§ﬂ=,gfﬂeﬁ&%%vﬁﬁdﬂfﬁ“!ké#ﬁée%r@@de%hé sa@cﬁseﬁ%&'e&de&@ébmgg}viwl _Ch each
servi ce may be provided) dispatch station information incl'uding a list of
servites a&dBetostte T ong OTaR syl A il e igeireANystos gEPuBs | i st of run rules for
governi ng execut3) alntiffing abdecpd 0GeisSprlidiserdute OiiFige@p; r eadabl e
instructions fof,executing.sald.process. plan by. .performng each service
required for sa|E481 v%n(r% Cess pl)l an ,°f %%% sg‘“csﬁ%‘r?g‘dt"é Pr-°¥'éi£a)r§5‘b'1°8 relqlrl]%fof cth v(‘)"‘r%]hsoq‘eor
execut i ng Predradinmles; 2ad conput er - r eadabl e i nstructions for associating each

service current sy 1.6l aSvoRiffoRabNGidREIAYIAEicDYrotiddlerPRE ¥hBoPLOY) @S, as
det e%ri{n ned ei%/ sai d restc,)}b;rgewgr ovi der i nformat é,ﬁg, W th a correspondi ng
di spft ch sfatTG eV iEoRBUf Sy Salayriar SR PTRLSS S48 sgidpre 2L BGHE ™R Mg each
service requested by said service requestors with a correspondi ng dispatch
station, ;515 CQURILGH of &%ﬂ%‘%l »ghelreri"t?stafd%glut&ﬁ& {c@ roLiQ%rVE&QEe Fégﬁéég?gﬁﬁsv! ce
requestor/service provider groups 1 n eac Ju_ spatch station by~groupi ng
servi ce fevifielhopakinesgideat priperascsdqepraierfiervire Suinesias eroppirgtudirgsocpar e of
provi di ng nfodd n SMI¥Pang Qi nERallCREPHz Qhigheagakldgrdupst ructions for identifying
one ﬂ?tched service requestor/service

14. The method of claim 12, wherein said selected service provider/service requestor group is

identified by allowing a user to select from a list of said one or more service provider/service requestor

groups ranked according to said one or more run rules.

35 15. A manufacturing resource coordinating system comprising;



provi der group for perform ng each service according to said run rules, 20
conput er-readabl e instructions for verifying conpliance by said one natched
service requestor/service provider group with said run rules, and
conmput er -readabl e instructions for di spatching each matched service
requestor/sel vice provider group. 25 50. The conputer pr f cl aim 49,
wherei n sAYU'%72t7 of services associated with each dlspafgﬁ[§?% " is
user-defined. 51. The computer programpf claim49, further conprising
conmput er-r ead abh BlubaBgtdf b@-@&@ﬁ&w&@éerm@ &SB ee\i@t;irmice@war S6MiMHsLomR serdicerat ched

service re tor/ser Vi C [ ovi 0 rre ondr ng 30. di spatch
Station af PR pSReHe RS R S oD P ST aE PR B0 A PR vide
conput er - r ewdalilé ® pnpiidelone bonorassdes;at i ng service requestors with service

providers, said, Bl%&ﬂ{yad?‘s&ﬁg@ﬂé&lﬁkt&%erv&ﬁ’ %Péﬁts%lcé ﬁ-ﬂ&’e@t@l &rdef‘él&ﬁlééﬁﬁé Qs for

recei ving a communi cation from each of lural it resour ces, each
resout ce c&WPFT @ﬂ%@tomnf‘ﬁ@rablaogtanweg Féﬁuesrf%rcst lc&tlleears\w&é rﬁﬂrwbérérl each
conmuni cat bfidseplicd@cquestdridi ng one of an of fered or requested servi ce; WO

02| 21227 PC-rl Usgll(%]ré07 rﬁﬁlat%p{rpﬁsgo% at1 %IQI%Q t!:sp 8 Wl Ct I %)f'OVl £rs aﬁg.l[%OCI at I ng

each resource WI eh eac I Spa on O a plrura
st ati ons asseHFeopdingior Fpna)rlglez @/Pre%esm foereeeiving cqn@qm@sttoeafrbly e@arservwes our ce;

and conput gfovideaeaby lecmcnﬁg Jrue&ﬂswﬁesf&ﬁemEMwab%ﬁ@\sr:@&mecemeﬁtservﬁe with
servjce provi i.n each o i atch Staa# ons accordi ng

ers
to sald of Perg'ar a&ﬂ@%%fi‘*‘d“ﬁéﬂﬂé%’?‘é‘ﬁ“%%?‘k} i §°’V‘f°rf8‘il‘gﬂ9‘ PO BHE  or nore
mat ched secatrdigatsreto eshmisingameoey fprriapleshenting bugy snoréxdispatthh @atibasqapabde ofpr ogr am
of claim52,. [ [ t t . n indication of
oneor. mor £t Skl Rl e GO D ABL Qb kb Bl BSWHBESRE] | 1010754 A
conput er progr afthesaih sl Brecesser assecdrigs Gradserviaeffiddy wedbisenvice tsAuesiob Wik Mat i ng

resour ces ufapﬁchrmm @ﬁ& éh(:lh r&guefse@gelruléemf ERARS ragleﬁormlwaﬁIdrsba\fchosftanaﬁsr vice
pr ovi ders servi ¢ reguesters,  sal ram conpri Si ng

compliter-r B%rd‘hgoﬁsgm‘iaﬁgf g‘i‘ SHYCE BpVIQeEap er‘?ﬁp@e‘ﬂ?g gad rﬁﬂ‘ﬂf\?‘g%leef“%?nﬁe@@r vi ce
request er orfndigoat dranore nalchidisergics enuestiogsrvine progided gropapabl e of bei ng
provided by the service providers and 15 services requested by the service
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including services requested by the service requestors;

a memory implementing one or more dispatch stations for matching service requestors with
service providers according to said services currently capable of being provided by the service
providers and said services requested by the service requestors, thereby forming one or more

20 service provider/service requestor groups; and

wherein upon identifying a selected service provider/service requestor group and verifying

compliancc of said selected service provider/service requestor group with one or more run rules

said processor launches a workflow for said selected service provider/service requestor group.

25 27 The component of claim 26, wherein said processor identifies said selected service
providet/service requestor group by ranking said one or more service provider/service requestor groups

according to said one or more run rules, and automatically selecting a highest ranked group.
28. The component of claim 26, wherein said processor identifies said selected service
30 provider/service requestor group by allowing a user to select from a list of said one or more service

provider/service requestor groups ranked according to said one or more run rules.

29. An apparatus for associating a service requestor with a service provider, said apparatus

comprising:
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El means for receiving a service request from each of a plurality of service requestors;

means for assigning each service request to one or more dispatch stations having associated
therewith one or more service providers capable of providing said requested service; and
means for matching said service requestors with each service provider in said one or more
10 dispatch stations having associated therewith one or more service providers capable of providing
said requested service, thereby forming one or more matched service requestor/service provider

groups.

30. The apparatus of claim 29, further comprising means for applying a rank to said matched
15  service requestor/service provider groups according to one or more run rules, and means for comparing

said one or more ranked and matched service requestor/service provider groups against one another.

31. The apparatus of claim 29, further comprising means for publishing a resource event after
associating a service offer or assigning a service request to a dispatch station.

20
32. The apparatus of claim 29, further comprising means for attempting to dispatch a service after

associating a service offer or assigning a service request to a dispatch station.

33. The apparatus of claim 29, wherein each dispatch station includes a list of services
25  corresponding to each service associated therewith, each entry in said list of services includes a list of
resources, and each entry in said list of resources may be associated with one or more service providers

or service requestors.

34, The apparatus of claim 33, wherein a service provider and a service requestor listed in a list of

30 resources constitutes at least a portion of a matched service provider/service requestor group.

35. An apparatus for executing a manufacturing facility process plan, said manufacturing facility
comprising a plurality of resources including service providers for providing services and service
requestors for requesting services, said manufacturing facility also implementing one or more dispatch

35  stations for matching service requestors with service providers, said apparatus comprising:
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plan, said means for executing including:
means for associating each service currently capable of being provided by said service
providers, as determined by said resource provider information, with a corresponding
10 dispatch station,
means for associating each service requested by said service requestors with a
corresponding dispatch station,
means for forming matched 'service requestot/service provider groups in each dispatch
station by grouping service requestors requesting a service with service providers capable
15 of providing said same service,
means for identifying one matched service requestor/service provider group for
performing each service according to said run rules,
means for verifying compliance by said one matched service requestor/service provider
group with said run rules, and

20 means for dispatching each matched service requestor/service provider group.

36. The apparatus of claim 35, whercin said list of services associated with each dispatch station is

user-defined.

25 37 The apparatus of claim 35, further comprising means for disassociating each service of a
matched service requestor/service provider group from a corresponding dispatch station after

dispatching.

38. An apparatus for associating service requestors with service providers, said apparatus
30  comprising:
means for receiving a communication from each of a plurality of resources, each resource
comprising either a service requestor or a service provider, each communication also including one
of an offered or requested service;
means for associating each resource with each dispatch station of a plurality of dispatch

35 stations associated with a service offered or requested by said resource; and



ydESH=0! |, 1010% & ()-! 10% & () - 93
S10% & ()- MLO% & ()- @O0% & ()-3mL0% & ()-yLUr<SH=0!!:
| 3$10%(a(& ()-! C3$L0%H& ()1 10% (& ()-S 10%A& ()-sI 910% & ()-

10% & () - pda’>SH=O' 1) $10%{(&' ()--L#10% & ()-- "10% & ()-LI 10%& ()-L
"10% &' () - 3@ 100/ &' 2rdVv70! 1 310% & 10 10

90 109% & () - L, rﬂ' 10% & () QinV?O' I 39&I APU & () -- #10% & ()-10% & () -1
12‘(’)/%/?&( %; rg " 10%&:&%\2:%46@910 Ys&evicd re %Etdﬁ@ﬂ@dr%M\m Wolﬁﬁ?l)ch laps’f%d;%né Lletg?re e
élO%’SG & () - }spatéuls@g)%u(sgcc('c)r %%69}2 %& a(1§l alq rgquested services, thereby forming one'or ng()r
1098 H( &'ll(a)chtééésf’&kﬁ%ﬂbﬁ(t /-SGIWSdIEdW@EﬂOWSI "1 10L1N10% & () - @

LOlO%{ & ()-L.nmo% & ()- s-& 10% & ()-*f10% &' ()-
S), 10% & Z \] VAO! 111109 ().-! 109% & 310% & 10
(? @ 7%((10325% ( e(ﬁrezalrjwz?fﬂe%% @&Mﬁwmﬁ?mg fug %léc)&ud@ an mfﬂéai'en/effogze ey - (
10% & () mbre HOPHtR statiof@fdOoBialign withls@ilfaRowrde: Qe} [ uV4O0! 11T YUR! 10% (& ()-!Q
$10%41& ()-! $10% (t(& ()-10% & ()-!|3%10%\& ()-,L 10% & ()-@B740!!! 10(
3710% & ()-L1Z"10% & %) - LO10% & ()-L,, "10% & ()-!'L
(L$S10% (#P- () - Amarpasems for cegrdinghing resongies MQFpOU@Inring facjlityl @ugpaisipg a plprality of

109%& () - debloépfo v@efs&ﬁﬂ-@o &h( )of serfde recgestors, said apparatus comopnsmg

10(E Y7I40||||100% So1] 398100 %&' - 1'% 39$10 0%
39$10%na&’ () %‘&ec(s)"“"g‘s%‘fbﬁiﬁ‘d feﬂl“‘sz’r 1“fq“E““ aufudingyervigest 0og & (

)-11" | s$108n8y ¢apabdlé df Hetn§ pOVEed Hy-the 3ervidd PoSidéss ad3BH IO REE ) the £rB&?140
éO(l(O:y( &5?3'9%5@6 %) -@A310% & ()-'1 &OP10% (& ()-@. Y'10% & ()-L*G'10% & () - -
12)( (11" Y 10965 e forgnatopinggeruisgrequestpy witlyserpiogmygyideys acsordipg g sgiyl sarvises100g’ () -
10(( 10(( @@f@lﬁy Sa‘ibgble of being provided by the service providers and said services requested by the
15 service requestors to form one or more service provider/service requestor groups;
means for identifying a selected service provider/service requestor group;
means for verifying compliance of said selected service provider/service requestor group
with one or more run rules; and
means for launching a workflow for said selected service provider/service requestor group

20 if said selected service provider/service requestor group complies with said one or more run rules.

4l1. The apparatus of claim 40, wherein said means for identifying further comprises means for
ranking said one or more service provider/service requestor groups according to said one or more run

rules, and means for automatically selecting a highest ranked group.

25
42, The apparatus of claim 40, wherein said means for identifying further comprises means for
ranking said one or more service provider/service requestor groups according to said one or more run
rules, and means for allowing a user to select from a ranked list of said one or more service
provider/service requestor groups.

30

43, A computer program embodied on a computer-readable medium for associating a service
requestor with a service provider, said program comprising:
computer-readable instructions for receiving a communication from each of a plurality of
service providers, each communication including a list of one or more services currently capable of

35 being performed by a corresponding service provider;
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stations having associated therewith one or more service providers capable of providing said

requested service; and
computer-readable instructions for matching said service requestors with each service
provider in said one or more dispatch stations having associated therewith one or more service
10 providers capable of providing said requested service, thereby forming one or more matched

service requestor/service provider groups.

44, The computer program of claim 43, further comprising computer-readable instructions for
applying a rank to said matched service requestor/service provider groups according to one or more run
15  rules, and computer-readable instructions for comparing said one or more ranked and matched service

requestor/service provider groups against one another.

45, The computer program of claim 43, further comprising computer-readable instructions for
publishing a resource event after associating a service offer or assigning a service request to a dispatch

20 station,

46. The computer program of claim 43, furthcr comprising computer-readable instructions for
attempting to dispatch a service after associating a service offer or assigning a service request to a

dispatch station.

25
47. The computer program of claim 43, wherein each dispatch station includes a list of services
corresponding to each service associated therewith, each entry in said list of services includes a list of
resources, and each entry in said list of resources may be associated with one or more service providers
Or service requestors.

30

48. The computer program of claim 47, wherein a service provider and a service requestor listed in

a list of resources constitutes at least a portion of a matched service provider/service requestor group.

49, A computer program embodied on a computer-readable medium for executing a manufacturing
35 facility process plan, said manufacturing facility comprising a plurality of resources including service

providers for providing services and service requestors for requesting services, said manufacturing
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computer-readable instructions for modeling said process plan including generating a list of

services required for said process plan, resource provider information identifying each service
5 capable of being provided by said resource providers as well as conditions under which each
service may be provided, dispatch station information including a list of services assoctated with
each dispatch station, and a list of run rules for governing execution of said process plan; and
computer-readable instructions for executing said process plan by performing each service
required for said process plan, said computer-readable instructions for executing including:

10 computer-readable instructions for associating each service currently capable of being
provided by said service providers, as determined by said resource provider information,
with a corresponding dispatch station,

computer-readable instructions for associating each service requested by said service
requestors with a corresponding dispatch station,

15 computer-readable instructions for forming matched service requestot/service provider
groups in each dispatch station by grouping service requestors requesting a service with
service providers capable of providing said same service,

computer-readable instructions for identifying one matched service requestor/service
provider group for performing each service according to said run rules,

20 computer-readable instructions for verifying compliance by said one matched service
requestor/service provider group with said run rules, and

computer-readable instructions for dispatching each matched service requestor/service

provider group.

25  50. The computer program of claim 49, wherein said list of services associated with each dispatch

station is user-defined.

51. The computer program of claim 49, further comprising computer-readable instructions for
disassociating each service of a matched service requestor/service provider group from a corresponding

30  dispatch station after dispatching.

52. A computer program embodied on a computer-readable medium for associating service
requestors with service providers, said program comprising;
computer-readable instructions for receiving a communication from each of a plurality of
35 resources, each resource comprising either a service requestor or a service provider, each

- communication also including one of an offered or requested service;
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plurality of dispatch statlons associated w1th a servnce offered or requested by sa1d resource; and
computer-readable instructions for matching service requestors with service providers in
each of said one or more dispatch stations according to said offered and said requested services,

5 thereby forming one or more matched service requestor/service provider groups.

53. The computer program of claim 52, whetein said communication further includes an indication

of one or more dispatch stations for association with said resource.

10 54 A computer program embodied on a computer-readable medium for coordinating resources in a
manufacturing facility comprising a plurality of service providers and a plurality of service requestors,
said program comprising;:

computer-readable instructions for receiving service provider and service requestor
information including services currently capable of being provided by the service providers and

15 services requested by the service requestors;

computer-readable instructions for matching service requestors with service providers
according to said services currently capable of being provided by the service providers and said
services requested by the service requestors to form one or more service provider/service requestor
groups;

20 computer-readable instructions for identifying a selected service provider/service requestor

group;
computer-readable instructions for verifying compliance of said selected service
provider/service requestor group with one or more run rules; and
computer-readable instructions for launching a worlflow for said selected service
25 provider/service requestor group if said selected service provider/service requestor group complies

with said one or more run rules.

55. The computer program of claim 54, further comprising computer-readable instructions for
ranking said one or more service provider/service requestor groups according to said one or more run

30 rules, and computer-readable instructions for automatically selecting a highest ranked group.

56. The computer program of claim 54, further comprising computer-readable instructions for
ranking said one or more service provider/service requestor groups according to said one or more run
rules, and computer-readable instructions for allowing a user to select from a ranked list of said one or

35  more service provider/service requestor groups.
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(4) assigning each said service request to said one or more dispatch stations; and

(8) matching one of the plurality of service requestors with the service provider using one

10 of said one or more dispatch stations, said one of said one or more dispatch stations having
associated therewith the service provider capable of providing said requested service, thereby

forming a matched service requestor/service provider group.

58. The computer program of claim 57, further comprising the step of: (6) applying a rank to said
15  matched service requestor/service provider groups according to one or more run rules for use in
comparing said one or more ranked and matched service requestot/service provider groups against one

another.

59 The computer program of claim 57, further comprising the step of: (6) publishing a resource

20  event after associating a service offer or assigning a service request to a dispatch station.

60, The computer program of claim 57, further comprising the step of: (6) attempting to dispatch a

service after associating a service offer or assigning a service request to a dispatch station.

25  61. The computer program of claim 57, wherein each dispatch station includes a list of services
corresponding to each service associated therewith, each entry in said list of services includes a list of
resources, and each entry in said list of resources may be associated with one or more service providers

or service requestors.

30 62, The computer program of claim 61, wherein a service provider and a service requestor listed in

a list of resources constitutes at least a portion of a matched service provider/service requestor group.




