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WO 2006/ 055143 PCT/ US2005/ 037099 SCHEDULI NG AVHS
W #@%JP AND DEL| VERY AHEAD OF SCHEDULE BACKGROUND OF
PRVENTION 1. FIELD OF THE | NVENTI ON 5 THI(J7US2005/037099
i nven %bﬁﬁnﬂﬁfﬁ@hﬂﬁ§ﬁcﬁ%% ﬁﬁﬁ@ﬂvfﬂfﬁw OINSCHEDULE
envi ronments, and ) o schedul i ng
in an aut omat ed HFA g et . 2.
DESCRI PTI ON OF THE RELATED ART Grovm ng t echnol ogi cal

1. T efhERsndnsiB] wWor |l dwi de accept ance of
sophirstrcated electronj ¢ devices _have created an

un Séav(gbtgﬂ pg@ma @ﬁﬁtﬁ’ﬂat?wa“}l%?tb"@g §rb\%{?r§nent&, aﬁcb fnglsg particularly, io scheduling
in an duithagd at@tclitgerifosmenConpet i tion in the 10

2, Seﬂks‘iﬂﬁg’r‘ﬁfppél? REYSErEDSy res that products be

mar keted i n the nost
ef<ﬁrpmné irehnplapiPR A aRTih g theTyridwidereapiaacs of spphigipaprtiregonic devices
have brﬁatffdazbll' irfpttdderedt @EBRI Fo gited alk eﬁﬁpl&ﬁ@ﬂegﬂt&ifbxr&zhﬁ r @Ripekition in the

Semm?nh crtog‘\{n us tr%,%l}rtg; Lga\;\ﬁroguc?scg rctg n%r% nITaQu%cgltﬁdyan& IAr e egl %i the most efficient

vance
lnamqwmowhlﬁal éfhanmqlwp&)mswmgﬂsequrfqumn krtgolegygiei kdep apatd yith the rapid

:mprob&lféﬁt@%ﬁﬁ@ eleBnBURNBREy. omelezn&e;%@a&gn&lspmz; tmﬁizewgmgmaz advances in
rovement s tive util. zati

oty SRS P R0 P RO JFHER T TR L SR G s, Thee
improggpentp aitquikbeftectiva nidjzativatof Gnipyting esseugpas @ dihdraighiy septhisduated equipment
to aid %‘ 01@3'/ 343 ]gﬁ Qxﬁi ﬁ&ﬁﬁggl Uupgso tﬁ@&ilgdgﬂmg, c%ﬂtgﬂ aa% Ma’ﬂ&po@ﬂe manufacturing
he manufacturing process. furning first
plocesfgabr ication, integrated circuits, or mcr och| ps, are
rrmuﬁr@cmsw &dfaﬁﬁ@mmﬁﬂ%ffatedsafﬁhm I’Od uGdrahips) eard @@sufactured from modern
semxc%ﬁ&go? h&c@sg?oﬂt%qgé 9&%(?%021% %ﬁ@‘%g %‘%e%eé,ftﬁ)?bég{ tgé:" seizg,togg gf:%%iLereters. The
feamrig|a@d:éqgeq ip locdigeq qreap of aggesmizandpdting subgisie iy &g @i@hehﬁmductive, non-conductive,
or senﬁu&ﬁﬁdhaé ®e., B Wre@EDIRVIR HefMONLLIE tyitw@pam nT&%BﬂlU&ﬁ)ﬂl MiBcess generally

mvolvas é:{;@CﬁSélag %?uér%er o(i‘lw r%rs uglh % Sej'zés of.gg (éoog a? g%tbncaggn tQo] performs one
or mogseqfefptal Hayc onermios w@guspﬂam illp @elaw n (_Ihebé)pr brisic waefrgmgs are performed in

accorcfmliue QO o@erﬁ%rbc%@ tcpfinafl}aﬁf)dug@thé ﬂnsh&ﬂeflugond@ﬁ)? Revices.
nmore of four basic

arlcatlontoo E %{)rrs on or

o RS E e CTralt L P PTny T BT pig PP BRGTRL Lavers of
materigp &t addeg nenwed apidn frostaedhrihgiabrivetto tdameethavntefratad) electrical circuits that
make ‘SSM?J Bhibe. REOEGRS Ok st&{nml Jo%px%Esq dl%“!in@?oui b3k §§k ons:

em conduct or devices. ‘Integrated circuits a

menuf adtvaiingdorfadding thiafaes Oia‘farf@uSS@rﬁ vl duteter figm stish ¢ peaieonductor is

mat er i ghodudedyers of 25 mat eri al s are added, renoved,

and/or treated durin ?rlcatlonto createthe

i it egr FEETRET ERHOMPE eci‘? PEdAnE & afdidver$ake up the

devi ce.dodifpe of @chd:gC@demﬂ afRIBE RE iddahty inC@RPE] SRESonk RE the wafer through

foll owi ng.four erations: |ayering, or adding
thin | a%}gm Smftheag‘d%d%ﬂ P%d?erl als to a wafer from which
a e sem deattiertibmor fegtingpnd chotimathe mpertals ér produgy, desired ebigvts\ii. thg processed
sel ect gdgportions of added |ayers; 30 dopi ng, or
ing specific anounts of dopants in selec
Aim"“ﬁ% fht”ieéf?é’“ flour fesiogaralions, fHiep eagtbe corpuns mgwngryfs Pﬁ‘@ff%fﬁf’a &y, depending
upon theepa@iclar fafichtioh@adesst IS@A L.k NBster Wan haghdidghip Fdhreofds) NGrdci@l Guide to

Semxcon%%c?oi Pi%ﬁﬁsizr?ﬁgcb g%ao ?%9 gic%%%v I[I:ﬁ g)ox%pafmog En% %gngl\tI B 67 9679 S e d

ere are onl ar SI C operatl
t I’Eét‘weéhmanb@me@mﬁp rastity) fer Wem@c@a% mfdugls fucle Pfewmwmly@or chips requires

momtdﬁkﬁ@ emhmpects of H@%mﬁfk&r@@bﬁob@w ﬁfr ckakll €at w&aup HQGRKSto track the

F
amousE iy Pl 8 e D! B e B G gl A mecines and
tools atl &8 syl @rtlsmedelsk. | Ot@@ﬁ'@a priogs smpoftand de)msr(msgBNlectmg Whlch lot should run on each
0-07-067250-4). Efficient managenent of a facility for
manuf act uring products such 'as seni conduct or chi ps
requires nonitoring various aspects of the
manuf acturing process. For exanple, it is typically
desirable to track the anount of raw materials on
hand, the status of work-in-process and the status and
avai l ability of machines and 40 tools at every step in
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V\D 2006/ 055143 PCT/ US2005/ 037099 nmachi ne at any given

ime. Additionally, nost nmachines used in the
W%W@f’%‘df%rl ng process require scheduling of BGIUEI2AE/037099

machild St éi@etnl t!yr% '.X?&F&&pa && mgchPM v)sec?ﬂ%e%ﬂﬁ E pmcess requu'e scheduling

ua | I catlon roce ures, as we K
of row%ﬁrﬁ‘@gtgtiw@ n&ﬁ’éf’“‘?“é‘?:b% tap%?ﬂuwﬁwrﬁ ﬁ%’gffﬂ?lb%Qf% éﬂ’mﬁﬁﬁl%s prgwell as other
diagn@e¢ zﬁrﬂ&d’&ﬁdﬁtﬁﬂn@prﬁcﬂ@iﬂds it iDBSicPerfBtieivn b hgblattads, such that the performance of
the prﬁgg%ﬁ fd!;@ Iﬂgﬁm ede thct, xlﬂ%uf?igtgr&g gf&?egssﬁggl%ews not inpede the

acturi process It proach to this e
i s%refeapprﬁmhé @Sﬂ%ﬁw&mewm gtprajgh n W&E%CH'FIP& Yreutiop Fystgn (MES?).
Examplyss be H&'mrﬁerdxﬁg‘» availablEXVAIRP |sﬁ&m@f1n<ﬂiﬁm®EKﬁlfﬂBAI»ﬂV§lla‘l'aa:ibleeﬁom Applied

S Syst e avai

Marerleor Y ST Rt R A See] 1B Man pigmated s
enablds gtugdr tratiewo arall mBpslpinds & hmrﬁm@sﬂle $tates. of Apaclangt enietpadyl oVESities,” in a
manuBARN QRvIRNHSE! I QaNibEe \Wn M HRENsRY @E}ﬁtchﬁ\é)a@ trdcBhd §Tots or work-in-

ext e t he status (qugchlnsandtoos or
process i qnphlq rgsouscesitq.be manggied if E'PEEF W SHHAF onment . 1n

adifietifically, iaresMeES toMItH psmithe wersipatsclaiuegedaintbrtatian kegadjng work-in-
procesg ncl é-ﬁtl@ SQ{us VM gxa{ngl'e w]hgn p ﬁs@nc;%ﬁ&mts Q Pmk?ll ﬁrtt’éﬁ%%%t? % ob&ator logs the

e managed in the nost efficient manner. Specifical Rﬁ
pertoranct 850 RN ‘SvRIEST8 P MFE oo IR P FUErE B g e e MES dusbase
with réspdcob MR kiafloMgarig Allervwavdy; ifan en]ﬂrywess;mm&mreﬁay or maintenance, the

operat%xt @{Ilulg%t o{nfo?r%(a%n;pln% Wﬂ&g Bl 1Pcﬁ rtﬁe?tr l;@/elgs JTM of r&lﬁ%ﬂtlt}/ until it is

Far en fie operator 10gs t pert or manc
Subse%*ﬁﬂttyﬁ%g@maf(kaln ‘event") into an I\/ES scr een to update

t h@ytonphoxpB s ﬂeﬁnssiuﬁfc%ﬁi foﬂ hﬁ&kﬁ]gME@ At ARRKER, sdhiHstems suffer several
that e

deﬁcn?nfnesp ﬁ—th %;tloctb;love gJ E are Bltﬁr PEBixe, Q%i?,tl clec 6@!&14\%%:? %éble%ﬁillg hnd inability to
supporrhighlly ewierated factokneopi@mp ePuare IMER] sydtentsdggeshdegenid nf wernvEepiudng personnel

for mbxﬂ&‘ﬂq i@&orb/gt% qg& ﬁ\h@ﬁ@ aci¥itle€ B b @&Te&rtﬁﬂée Ntes ek’a?@leog 1ok B8es not begin
ent i ttﬁ untj | Ebse uent | ed back

procesgiig Bt gt RSty f&%‘ﬁ%“ MERENE i o’”‘PIg FREKY Y oppepda . prior o
processiBg i WE'S ,musilicshe sy BIES nemusanfi fie retiipey e adt frothethe @itengédassterial handling
systenf Qﬁﬁﬂﬁs}t bsgfnf'ggrﬁ Sa(g‘fﬁré g’fﬂr Eﬁ t &Ilg %\Q?ﬁﬁl aY ﬁle %Ehlﬁ{e%vhen the machine

I Na ort
becomg @4%1‘%‘?1%&@ BmiFe dos &ettfétfliﬂe é?‘é?qn&ﬁ@gh@ P?g(,kﬁis twggtg processing at the
carliess WailBEBime Ak lcyndLpaRdide ﬁncmmu&m IsddveRgy m@aa@m n eI 20 .

f OA:{ E;gnag%r%gchr&? fa{x?t%ten(a)agx%emen em 19 rs]gmlﬁg\}ﬂ-ﬁ m%fpgqnen IOI%G 6b0vee ??fplcally in
conjungiiqyiceisi MES. uAr AMUR twesperts ﬂflfféﬁﬁalﬁ &reh r@ilfcliwaﬁ tq( amagr iy thie @@e@sﬂow For

instandeN & QQ@R‘:&B&L{CQF ?abh@g&ncﬁm@'l@fab”mgse %p[o't QF %@rs is finished processing on a
rocessin ssue a

pastioflis PF5E 9ok il FS&%"Y#%W? e%t&‘fﬂ&ﬁ%%%ﬂ%ﬁ? apf 3F o, e g a the first
opporgnityt emsc(oh AMHSWFT wictives satififation @attthed ohviadvoeand|vaiing, g istuagd command to
the Abkﬁ@ to sQJd ah%m %ﬁcﬂe% %n?'ihetl& ® 1@9}!1 'd&ﬁna‘%‘@ nSeI/fJ?ﬁ nﬁﬁ‘fﬁp il:r]lfkﬁt ¢lapse in the.

becones aval |l abl e WFT does not retrieve
time 1q E%hes @b@ﬁ ncélﬁgﬁ}@hto bg) i;enfnaéé Feé"d‘feg f?rdhq W"{ Fodfsg: lbtiz Eﬁ’f‘%@g‘f ﬁl@i fgttthe vehicle
o a.mieh thﬂQ Bhis@ul |ndJ te&in 1y abdhainé (ﬁlaty icadd d@iteaaduiyie thb eRea®s For instance,

ina process ﬁow q"}’EH oFera?:onshaa QE3 %lthe%]%r%? %ée&a?’gn reﬁ.ﬁ%gé Elimulative delay of

nagenent
37511@?‘4 efI y rrentl oned above typically in conjunction
WiITthB prdseaentBR isAMIRd td BRF RO o & 1B ERI4iRY, Snefof ANAIARGroblems mentioned
point to another in the process flow For instance,
in a sem conductor fabrication faC|I|ty ("fab"), once
a |l ot of wafers i SUMMARY OF TH :

Paft ln%ﬁlna{ mﬂfs Q&%§§as§e@t@ Lmd chﬁ)odn'ﬁenﬂslg a lnleﬂiodjeﬁ"@ 'aﬁpﬁglu? foI' Qse in scheduling
renove the fromthe rocess t ool

in an apiggated I?f%“f’ss’oﬂﬁw 6‘t§b B’F‘t"ﬁ’ﬁ?l?sfg“ a&a‘eéﬂérﬁnsa‘gp THERBAEFoF @é‘@ucmm‘mmm of
notification that the ot is done and waiting, he
i ssues a command to the AVEAS to send an enpty vehicle
to carry the lot to its next destination. Severa
mnutes mght elapse inthe tine it takes for the
notification to be sent and received, for the WT to
i ssue the command, and for the vehicle to arrive.
VWhile this may not seem|ike nuch, the delay can add

above.
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2 WD 2006/ 055143 PCT/ US2005/ 037099 an appoi ntnent for

t he transport The nmet hod conprises scheduling a
WOHOEPISAP transport in the process flow and PCT/US2005/037099

an ap;[ogx‘ﬂﬁ'egg'ito} tﬂgtrﬁsp%;tagllle%mgﬁ c%ap\é&@ Eoﬂéd@illrg%rmaﬁegg h%{n&[ 1%1 ﬁlle process flow; and

transport a pre term ne er|o prior
TeqUEsRL élsiia%?g oftar\é_ahlglﬁ derithe oppd gmh%gzxpgt&&gedetprﬁmvglhfns Bg‘lod pnor to the material

transpaid, PEE tifparatul Gl WEAes ade@O Mplhided b capdteCONPuiphtig sgyestpedrammed to perform

the m&ﬂo(a% ﬁ%ﬁat&@pr@cﬂsfﬂ?fv% wélpag n‘poqggreédablggra% Qt%e%dmm encoded with

cess as a conputer-rea e progr
mstm@%f*latg‘éheﬁ@mj% eegted attdid 5 j nstruction that, V\,hen
execut ed, perf grIESDESCRIPTRINOE THBRIIEEWDESCRI PTI ON OF
;re}_'Eg BlerAntmn Plgy P%und?r%?ciedri)t I eren&ee g{) Ct?e fo %l}e%r %tsc%gtgon ?z}r%en in conjunction with
the aceammjririve titaemgwntvrhwhﬂlhfewﬁa@mwmqm lﬁ@tlﬁrﬂfﬁwlﬂ@ﬁs ajihinyhicks h

| e, 1 6 nSdRRNBLIHHEE haish dfdﬁﬂ;amwarletnks@duﬁénemrﬁ&sss A8l cdnflructed and
conceﬁvual |y depicts a portion of one

°pem%4;‘f‘la‘f°8‘if}?“§?w‘él}ﬂi%ﬂ?sﬁ% Wf%a process flow constructed
andG. 1@epes ate phriicnlaaecedigancd avdtiod tphretiopd @ismerrdance with the present
ipvention; FIG 2 illustrates one particular
odi mrent of a nethod practiced in accordance wt
Hng:f e ally; depjeh i W“‘aﬁlf‘@k dégré‘BﬁElé‘iﬁdtPﬁTt‘PV of @‘E) f'aé‘ﬂ“éa“" and software
architdcfired, r@pdctivel), ofile@eliputingdifamin BI6L &ct ed portions of the

h%é%ﬁcegﬂg q%ggi&svxac (B PR AGLH Gy fspect  vel . of

evices 1 n
Cdﬁ@&ﬁt patepipa uei&psé:pgs 8 EEbasRecsr mof’hiﬁbék@ﬁked appointment is changed to

accon@f@@é@é UAbAFeIMdSy lor%ﬂﬁiat'ﬂnﬁ‘or 5pr@o@dﬁ€g&f@bkéa b[}:p)ﬂmirﬂehtt.lﬁ:ﬁ rates a
CI I&ugn; ! anc dgp %’h $ e B%r@cfugaa fni})?elmgr%gﬁ))a op &'l nengranllsfof %ﬂ?q i, e in a portion

e

invent

2L EEHRD ura
of aptpvee&f@mfwgl dverokaducey fporicatigndarility. and FI G 6 concept uaI ly

d Qmuﬁtd§ u%ﬁlog ﬁrsﬁéc&)m)lafo VariRk ﬁz&ﬁfﬁa@énls £Ha aﬁémaﬁxl?@foﬁ@f%ﬁ&ﬁﬁ: WRbodiments
oce

nereof gt i i o7 5 pLP R Fp e g harg dipog e g T souta e
underdtaoy,@ntévanthhishesiagd@pb hddieoftspeciia pnignd snend ginbt igakitdom Bmiathel invention to

the pa@'ﬁc&lﬁrf&ﬂmrs Id}éa%';tzc? oBon %ﬁt&at'}l @he mﬁﬂ{] TR oSer aﬁ Iﬂlgﬁlﬁ&gon@ %\iﬁvalems and

(0] exanp e In drawi ngs an
alternghjuss Slling opithia .the ap#wscex@toéihﬁ invqngiongp defpe Yydhe aen-?af@ii §1F166 d,

however, t hat lmﬂmbm:scg;nmw oermnnviENIpeRi f i C
qﬁusgatw% emboihmen (%I the mvg;?tmn? © des dnbe%f)nlgw tIQ ﬁ'nﬁ mrkye%%tf clgr% ngt all features

orns e con
of an @cﬁl@l mn#eermtnt@n afesdepcpibesioy dlris aﬂeftlﬁ%w» i (é’d]t Pfongse he appreciated that in the

dcveloﬁﬂéﬂt %ﬁlu@r%&b acBA0emtBhitnSd: nxﬁthiex\é@ssmfpﬁhllsdtﬁﬁn \ﬁde&ﬁd Hbcfsia& must be made to

acluevg(:1 B]Iﬁ rg!ﬁ\}élggerxlsc F%F‘?}E goaEZ?,,\ssuftth:z_a?‘r /Bf!l’ nﬂ\é%g%)i‘-_‘%?ﬂ?%w d&gg Lﬂ_éess reﬁtted constraints,

which WMNMVENTF@Nbrk lithplstanatianve aretibo dMarendrsit ©ill be heprdciatged titisarh a development
effort, @&eﬁ 1&@1%1?15}4 Q@ gmp @clng.}%lngl @fochhﬁe 'r&.&lﬁé lﬁlﬁ&rtag&g Q)l' ﬁ&etoy ord1f;h‘9§ skill in the art
ures an actual | rrpl ementation are
ha"mgd’éﬁ'é’éi“ifb%f&“ﬁ %SCPPHY% specification. It will of course be
ar:m(;.en: | caficeghudili dllustratest :h@ortidevﬁ bl&pﬁm&hlalofemlaﬂiyheﬁtuﬁl‘la process flow 100

constn? %Ei EQJQtQQ In%n‘%g ofdanc t;i'lo&{g’ é)éeﬁg?nesiggrphg ti ﬂ{ge;ﬁ'gc%&l Flc{v& 100 fabricates

dev
semrcoslﬁm@r fiq‘:vecesg olpwevers @I’-@ W“’&ISFOE‘ sWpbs avbies (Rj other @?@tc’é mapt@c@p%processes
Thus, ﬁrt‘ﬂz pRJdSsk NGB $00r Bkt db 0 %t 16:a1 0B watdd 13’5’1’11@&10‘{3 éeherﬁ!zﬁ? yefened to as a

“mater g’ 1%%?:3%6;35 oggﬂa? nl%\%&)ré)gegﬁgog gg\:;rér{l 38%%?16?8 op%r]atfog P?r%omée@n élﬁreon need not
necessirfly bromipledio teerentfarhee cwmisoidngr doaags o af @mbodirggtsi Hewever, for the sake

of clatf*:'tgJ daﬁ& tt@ﬁrtﬂg 'Inolfndtt,r%}%ﬁg Q)ff 11 ﬁi&eﬂ@&n}’ tt§ktlexjnlmolo %Hﬁxnﬁﬁtm semiconductor
enef | of 1S Cl osur

fab”"ﬂé‘%‘hsé@%ied%{‘lmil%‘} i fielgeipg thy ‘é%ﬁ“té"“b‘b‘?‘f ‘?°85‘i’“8$ ““b’r%mﬁta‘} ey
enbodi nent of a process flow 100 constructed and
operated in accordance with3he present invention. The
process flow 100 fabricates 35 semni conductor devices.
However, the invention nmay be applied to other types
of manufacturing processes. Thus, in the process flow
100 di scussed above, the lots 130 of wafers 135 may
nore generically referred to as a "material" in the



10

15

20

25

30

35

40

40 fabrication shall be retained in disclosing the

invention in the context of the illustrated
WU HERt s. 3 WD 2006/ 1155143 PCT/ US2005/ 03 RITIUS24@5/037099

' | |1t111§ glfu@&:@ﬁi pcﬁ‘@cr o'f B p{%fcesg Hcﬁv MOQ&R%% t&f!: g mésOIQ)S eac slfla%on 105 including a

stations 105, each station I NC
Com%l&ﬂ%)fﬂpi’rﬁ‘bs Hﬁﬁa?"ﬁffﬂfé*‘rﬁlﬂ“bc%ﬁ‘ﬁ?ﬁﬁ edtlilhig The %“Hm&'s B)rscyeleggucafe with one

anotltep oVer ddhbnunititienssiinit FONIn ﬁﬁSllmﬁb(ﬂaﬁeﬁt Vuetchmlﬁftlﬁg apparatus 110 and the
comrﬁt%’c,tamg 1119<¥ @50 c?i_@g%@ ITS&%BA ?ﬂslar%ér con‘?ﬁu} 1}% syste rg 4 ta gtwirfd% The process

| ustrat ed
tols gfare Hiown S PreseeT e [0k it @35664’71%11 @fent@@llp brcpiointegrated cirouit

devief. EhelpBicGEiloolCONMLY beOfaSitatos Mol ﬁecgto ,fabﬁcéhe&)iﬁ@ 5&1&120'? the WaAfrs 135, i.e.,

layerpﬁaﬂgrg (%865 %I%Qt tfeat t111e &/%r%rs 1%;1 08\“ thle lpmév%ﬁf)luld?r oc%gé drﬁ\gofogy tool used to

e"aluia‘ﬁ fbé grrévrargcel V%@P&paff&jﬁme orsess TwelOpr ocess to oI 115 may
be T8 ;ﬁr&bfsl fﬁﬂtl U(Dﬂsot lﬁlﬂlde%ﬁgng & aﬁ RS 19ALE atﬁ&%gt:edntqa’ténhlg ﬂandlmg system

“ pat tern

il 05,0058 Reitaiesr 2 S oo Mol S Giaincd Ry o Forpaposes
of illystagliopewaprpeisrodugy | 15adbstusedto simwneBath thatMEStItand the AMHS 138 include
softw@z@ rbRPIHBIAC €41 0&42V %ﬂe@t% Iyp aftl SAI@E&S tlfke“hgtqd?e@e §1§ Iét% Q¥ ;'nM_:tg:lhtates their

rocess fl so | ncl udes

transpfg?fro pRe %mtf)rb H}étt%anowﬁ't @rvi'eg psothey Hga}txplﬁ;gn @9 gq_ogqqq flolx()iOO The MES 137 and
the protefivbiBlipes 1381558, 1p5H0DASIS ald@SlddGeeohRngbnal f@m\aﬁl Pr&tp@@éﬁﬁ%s)ource 150 is
a Wlllé&kerae[ﬁg 1SQ1EJTH(?J it I'Qﬁlg Q)Fsalt.’:§ getxireae‘rg\tgrgc!e 5 ogerghons Oél St%e Lﬁr%cgg t%gé éS Note that,

pur poses ust rat €s’s
in altgrgaie smbodiyents, the,prpess 'B??PWG tlﬁmeEQ 37 aawrdk-inlreosAlvHBock@8a work-in-

mngmmaﬂu&&nuﬁﬁﬁ&%@me@@onponents 141, 142, respectively.

‘Th les" th s 130 and facilitates

(g B 8B shB 551 o0 Tt 0T GH 108 g SiEm IR e fow 100 i
sometiigefs IaIS(a@feﬁﬁdnfe 1es § Gewel’ ofbs iliustrated emprdoces srefsbtamehi @ﬁhtexTclffa “move” from

one p&ﬁ%rl&?ce&ﬂ g sec&lﬁ Boilt] £2E&8iRatibE IBML e, ;-{391 30 :l'rélyr? e “rt%pﬁécp from the port 140
n conventi Onal f ashi on. e

of o3RGk B S PES B 1501 BT YW BTBRBCAert BRGS0, T s
curcun@s@ngt ibe bt Phevill ghisall BOmbret wakiprpea Gﬁaﬁceﬂﬁ@ﬂaieit @de SBcess tool 115 on

whlchttltb%eﬁ 'b%@@?o%et%t@ﬁlfﬁ‘ th’la:l'o'i ‘13 (N%l%e ;Septg’xtmed 11'& 6ene1a %6 Ig%rte fé:/ur types gf moves thai

1i[ nment Process _resource
may "W& e bﬁfétg’f%%% og 1d¢ foer first grogiest ksopige 15;9rfi7glr és 5rsrmckss raggurce 150 to
a secoadprodagtedd I lECHonsd fast@@esss rEt@ret (3R ﬁ)ﬂQEcbnd}froc@ss E@&&é’e‘ Igﬁb; from the second

proces@ reéource &5 §PQ a s%%g%pxgc{egs%o? n& 5918 ﬁ'QrE'x tlteg ?n%%egﬁ?oé glr% t%thg%eccgid process tool

process onmetinmes a
‘nove." The illustrated enbodi nents are set in the

CQidre §kc1@fy, A a"seRY&ducidr @) the® 210 RBichR! b typQTof %ﬁ%ﬁ:ﬁ %‘ansf)&ts—-mteibay
esti.nation. For ins }?ance

ond infy B RO B, 85 PRt en P trtine 51 1 e ot shown) of the
manufpchuging faplhte prdeemaetabodnsibitbtrappott ves 1pDIdifkADY 1odaﬁona within the same bay.
So, a tﬁﬁéﬁ nRaal RRspoR oga ot 130 BoR% Qgﬁoc'c%ss tc%? PlgacF % 1}\%1' epmcess togpfltg in'a different

b HB gnce the ot 130 w |
e ‘“i’ﬂ‘f’és Brat 8 MAEE riseore s ”E'rahaé!é@lfeﬂflémtsw robesyt afe st process tool
115 to 4 Bcken(not whvive) in thhigodli e Xdy; 4] Iﬁﬁﬁe@‘:‘rna&ﬂﬁ h@rtsbdi’ﬂ‘rcfnptflatfstbﬁ(eﬂ t6 hnother stocker

{(also 11133910%)' \%’1’11 Ehe&g %{n{gab%ﬁaa ﬂbgsgc%l? ]Ig]rode,?s tlgcﬁrlzs,falnﬁ élfc %’F‘ ’8‘@@@’ material

es
“a“SPCF%g? M‘sstft%ﬂéo th P8 ohihp é@sryi Fresse Uecd @151 5Wote flaprin thhse embodiments, a
materidl hﬁrﬁlﬁortﬂfeﬂ»@@ﬁ@o ﬁrﬁ&ﬁkl-técﬁﬁl 13 3ualiP codRites 3QERNGo %9&@&%&9&! transports,

o mated Bngnd WA koo BEPB532. 1P RE! D e Soprmtes Ssowe, and a maters
Wmmm¥%%ﬁUWﬂ@”I@@bﬁﬂ@mamsasmndkptﬁéess tool 115, and from
t Pgwdvier, %Ie ngfeﬁféﬁsssnott Q%tedlt%anatteﬁalt tﬁﬁsp&%cl% ]gxp%%f:b%%ss?' retsc%?ce 150 and a

p ci.sely, in sem conduct or
procesy %H&gb RGPty SR 41 FOPRASH TS PR baywmificd AMES

and |ntrabay material transports. Interbay materi al
transports transport |ots 130 between bays (not shown)
of the 30 manufacturing facility. Intrabay materi al
transports transport lots 130 to different locations
within the sane bay. So, a typical material transport
of a lot 130 fromone process tool 115 to anot her
process tool 115 in a different bay involves at |east
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However, the invention is not limted to nmateri al
transports bet ween a process resource 150 and a 40

WORBUESE3 00l 115, Sorre enbodi nent s rray enpl o;}’qm&ﬂ’Q’éﬂ?””")‘)
perml§ db%m 16@%{%§ﬂ%%ﬁef%s% I}B@Cfé@ 510{] lé% %% ou n'al%pmlg a Isome intermediate WIP

resourc. aHigH by some erodivtenty tiseetnyas &p oy @@e@sei ieléremssorqbfsvew Rrpretitoperations on
differéhl ﬁ@&bsn;golﬁt 158 @Uﬁedu@ﬁt@ r AR haf ﬁ)t W P ro&e@sﬁ@ééﬁx@@lso _EQM&:n thelbrocess tools

t
T (OO N A IR oL e p—
may bp fopadig 8 pogsd Brwhid.as Gopreaspfomt 0, t here may not be a

processﬁ({ngag,% PRResdi ) 1PEHLWeRAd R L I0LESS tool s 115 of
t he process ow 100 in alternative enmbodi ments.

gener al FoR ﬁ@rStfpé‘lcFSéW"h'dst‘%ﬂp%%“ﬁff“ﬂ‘ﬁfee‘ls? ahd f’t"l“a{]i’f’spﬁ?f?sﬁ gsggucs 150 t0 2
may be dea@udpkosess téol prspmdss flow such as the process

b ocesohn R Beb 11 80 okl cblF) 8 g e
pr ocesstFewouseead mesaﬁfaoumeowlt ﬁed ﬁ?reéf@s%coﬁféglaeﬁs%@som% 155b to a

to a S@&bﬂd{lﬁo@ﬁ;@&ﬁﬁﬁ tool 115; and from a fir st
Note EF hat %e‘?%% stc?%lgno c%an gt% %‘%&%& I:or Sé:%ngnééru?v% V{,SP% mrfge ém tt“éo procesé; é‘éosou&ces However,
in theiyseaisisenbediment, ctée mBetsl treparprid pes riehehidedstyctbepoitusatemayes.  Thus, in the
1Hustrzft§§391‘%d¥xﬁeng-5§@telt1@ tr@hspoR @B RHGE DHhAGRSHndp@Pkork15. Note that

the latter scenar I;Lﬁﬁ can be ext en&gd to scenari os

i ivol vi G RBFE PHAR P ABCFFUEREE Pesour ces. However,

i n the 4dfltysteatedcelfbodias@md prackse repatcet 3581 t ransports
are SChadybed Bk N9 GARIbidiRLs BBMES, Thus, In the
|IIustratedc nbodi nment material transport m ght be
a ‘mat ertflea%ewﬁﬁ‘ %fﬂ@ﬁé‘?sf’“r‘ferlé?ﬂ to g Bpoopdpropest topjl g%é‘?s tool 115
t0 a pricesprobRsionlr Ceo e Gscordt pkdcéss tooldNMCESS resour ce

Hovve‘&lé!l3 %% htStQS lﬁ‘i %glﬁlg qgt% r%ﬁl%? sc%t?lm%: g &Ea&gtw% 55b;  the process

process tool 115; the
s é@m rde dde. 1 aspeitde?09 55 @cwéanae witle A dropnb gagon i dflustrated.  In
general, 42 meid @ 200tH@ns by k&L AOGERS) 4:18MdriallkdBspb@(cleh € mS QL@ lots 130, in FIG.

. process tool ,115. 2 VE the list | . o
1 in REPGEE Ry s 5 it T B OF i sty s disussed more
fully BPlownihis gnancoperticolads| i@lud@s schedpigtshrbend Z@Ciniappotesot Wathe eaipiial fransport at
S0me gton@inﬁl{e%@z@t Tﬁe%%& Q(ﬁrﬂheh %eq{lés %ﬁ%@& ﬁ%m lofa veBiBI0 %’(ﬂl a., hﬁ\h@g an empty

Vehlcle?q? tg{% g%%c?e? %ttgg gar Hw alom n glgyelts#g%rré}afgr t%ei?-egterﬁdgaﬁstp%g zli S‘isetermmed time
periodipiior theetpr Dieags afid owrd & .t yehitlh @6(pwitl be displdneantichGfkcific And depend on a

numbeﬂ)tcf;acto:l's) S gﬂl Iy tﬂehl%pl%rlx% Fﬁ&r{)o%h%%l\ﬁf%@g LR mateB R tci > tﬁansF?rted

di scusse IS nore Eartl cu

i e HRess, g}c%a@rr?twgmgwbra@t flisymaterialdgyolel 1P AEHET G5 b@%éhown in FIG.
1, disp¥ekies k antlopaing PRItEd pdd (%u;s’pmmp@donshom t1nes, ihdtvbii®e 160N€a tracked,

overhcgg Het?ncfj 2[—%6&!6%( 11r1] scrme q\i,]m%stslmengs lVthe 5%131 me@’rtl%gtlo{] %star}ce ta reticle. In such an

embodswt e vihistedl 59 way lfe@rpalt e rmsls% éafdtlnaswéﬁnh?@%% Stkagvn ip Fhrmf) The material

may bk Qﬁplén{éﬁtemtsﬁﬂ ?F&r v&a‘?@ﬁl%ﬁl@ B&exaaltaﬂﬁldne&rﬁfoﬁhl@ﬁﬁ aﬁd t'ﬁ@ implementation of the
rior eeto

a
v ol v e, o Bt RO oS OT T 70 OATE peppghiessd
executoie tanspertihdbateriaf, infedtrh oase the EdmmaaSGftdw b ppbiémanticathion of
t H% ftﬁM?!Sa gk?ﬁ%r @xﬁ@st%ﬁ%g @Ih@%fe?elnt 1B&n1§b% &[e@t%t@cﬁiﬁ&a@ qetaﬂFgf‘ the illustrated

i nstance, I n [ ustra nbodi nent, the materi al

embodjingentshplfype %@Bﬁs@f KR&’F‘H}%‘) FH 1, povas nenRred ?bﬁvwihscom@tlﬁglapvamms 110
may bdpa‘ﬁtrws @thel ddmputing ORtemAPL BY N@ntkdiidn coet t@(bdmﬁulﬁdahkpzs Jinks 120. Exemplary

compu?& s&ri(e%qcf u( sugl an 1ﬁ1@¥mn£f)ntau 1;1 \Hﬂ%ﬂd ntlc %e }{)gal ‘n%!i 1?6“9’0@18 r([i:EL%l\}%‘ ), wide area networks

over

(“WANYTh Sicrreree 8stwerke“Sratsar @ﬁ%ﬂefﬁﬁ’ye@éthe ¥“@|mei ﬁ@f wpRiing gystem 125 employs

reticle. In such an enbodinent, the vehicle 160 may

be a part of a reticle handling systemsuch as is

known in the art. The material may be inplenented in

still other ways in still other alternative

enbodi ments, and the inplenmentation of the vehicle

160 will vary accordingly. In a less than fully

automated fab, a technician 165 may instead be
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may be part of a | arger conputing system 125 by a
connection over the comruni cations |inks 120

WORLHETA!Y  conputing systens in such an i npl SFEHYSAIYHT09
a neth'Héddolleér%g grcinggt@rle Bl ﬁ@reﬁ?et M\Qﬁéésc‘a ger\;e{{'\m ))ut ayt\énga%vea‘gn%dunents may

networ ks 40 ("WANs system area networks ('S

employ iy RRSFHRPEET agghitephre  Thup dn 1rome eligwstive epfhadingiiinthe PHRpPUEsEaPRARus 110 may
comuibBbatediphiysgith obe AMhE006/ 055143 PCT/ US2005/ 037099 a

ne&“ﬁ(@c{g&ﬁ&uggnbrﬁ rl‘lhéssi@(g é?f lﬁ%{ 1%!3% té%%lé’f aﬂg 1tf‘§§ro§ft\%£t§d w1§/e pair links,

i nc es a server ternat vé
for exgipip-o %C(}E@éffngt%%’e@ﬁ i prpbpdimepts elruéoyxwg ang fhe gespygunications links 120
will @&l iplemattitg s@0iHe dhd it 5o mtptbﬁwﬁ?t&ﬁ@%y REitaBP PRt WSowhl@ the art. The

COl’ﬂpI!IIIH nﬁn{f?em m C gtgl Yd&i?g ?Ctti%é/ commuBma%ons po c]tocglqcno»grbtgqr aaln e.g., Transmission

ni ca S
COﬂtfelafb‘I)t@GOVbWeb}ano‘foi GEPR/IPYr twisted wire pair links, 5

f OFIGE)Saﬂ@ cf- sef&h&l ;S‘OQ[BBSUM 38 heHd€ Hhdl gﬁwlar'e Qﬁcﬁf@%% m@gyﬁéwely, of the
comp%tlng ?%fa&'gé E(P Igf)%rfgﬂneg 6réd§?p]grgtgyu n Coa Iv:% ngt tllﬁ‘%r'eg%}ﬁ/eglaoq nT he computing
systera 30, showindh [FEG.na ireedistitneivomotitgrestan that fehaits geanfestbilitgin the situs of
mdm&)ﬁ%oﬁ%rg génﬂMtsefmlegyofqmﬁtréﬁHﬁ o0 38 n GRS B b ASe comg?nents of the

tocol known to the art e. g. Transm ssi on
proceldy (o d) JePHETE OB dt STBle QBRI @0rey | 5 it mfpaaﬂsgwatéfb rside on separate

‘compigidk eamdhs POT hiaghsne Bdpletnh@athar duwaessla BeneSaofebivar Be hardware and software

arcmt&'fu?«;q ge&lg H}rfgrguai ca@c?sptﬁeclgalsxx ﬁlgyb‘gutgltt s}sneﬁl (‘(;BJ‘IBS’S uHouapugdnvers gtc.) are not

pr ogr anmed
showiy thPFeFWéCtifF%%H@(d riperie PoTEroTNE s aHIbioiohgure dy ok in@ion. As will

be aprEtitdd blyl'tllOEd @-or(ﬂnaryl s&illd@n ﬁib ‘grt {idvaﬁ ttl@d:e&ﬁﬂ&”ﬁlé éﬂg:lél}f‘@ 1@ Mver, the software
eXxl DI

and harglwdqre a[r)c 1thtL\res o] 16\:/\%>{,n utm%?ﬁg%rﬁ%%ltlé wxllggﬁtlurclig g grg SBC?\ routme features.
i [Ingstifuatrdtesiembdingnt, e sinepriingappratis d 0 iph wedstatinareeploying a UNIX-based

operat§r@ @'ﬁ%ﬂ%b Dubthe flionN RES it d, OMle Muﬁr%%bﬂ?aﬂfs 1 gﬁma‘?} be implemented in

]? 2 utin appar at us 110 t hat pically

v e G B A BOD RGBS dp P GRE 3 droePopBHe o min-
compiitard @nieirngt domputer Conweresehytters Ahecaappiegtagpacifus i@ may even be, in some
aIterth]l% ém%ﬁlﬁle@tpq p?ogésgo\{\@rrcgnt%)a I‘%anghdéd%ﬁ 511@ I%c:egsftogl 11% t'Hl% invention also is not

I ndi vi dual ‘cards Sic i nput
limited tgPRBt-paseq psiatipeotysipon  GHIGAEFS OPe@Gleg ;ysfamé (@rﬂat Wl@Wased or disk
operatihd @§RenAl B D@S‘-‘)S—bﬁéfﬁ 1@ atsd 86 efnPlbyeiherns aken:eh 1scllcﬁrlﬂn{1t¥d bf‘lﬁ@ particular
conle emag norggjgc nscuraﬁ_‘ ggje present invention. As
e TN 15 RISV HSSe” of ordinary skill in the art
hae ngnputire dppreef il 10 absb inclndes a diogsdon3Nd cenmindang evith stdage 310 over a bus
systems.ﬂfs twag &ora%nﬁo %fcg%{cﬁld&ra@ Rbd & GhH rd§§ (ngt sht)\bt% aﬁaf PR Mess memory

“ ar at us i ncl ude many such routine teatures

Cra ot i ik C@’ap"é‘%i‘fa?fﬂ’é%‘tw TR Qe Bt £y iaspa gl removable
storagd shiéh ds3n eptim ks atdro ﬂQppEﬂ'ﬂitrﬁmmmgm axskMS}%rbmer B, such as a magnetic
tape (W‘BPs‘ﬁ&ﬁg gpengié’lﬁé(}?&h%% Tpé{: g !EPEJX %ﬁ{)ﬂ 19 mciu es 9 n1§)9340 lkeyboard 345,

conputing app
and 2 mepiechBntiieh fopethey jalops Hith (heinpyporigiqden S@ffmfetlfaé@:tscrfweéﬁ comprise a user

interf2EOTOUL THR Qi€ EMtbr€:: %ﬂqﬁl tHRSIharNal @RRGkeR QTR \¢taBhisal @ser interface (“GUI™),

ut e uter, a malnfrane
althou%ed%s IS ngt necersTsE to tLd l})raecP%E gﬂhe venppnrh e conputing appar at us

1f@°hmyp‘ém& ﬂppbr@tus liiﬁ msledve in th¢ tllpytatad envtedignisodkiofieant gentd65 residing in

the stol¥ @@1@5 S{‘HE pﬁﬁcuﬁp&hﬁmni; %par@ﬁ]pﬁ‘éQ%vﬂ il I‘f(b@ ag[) %ﬁ&e% bRQle appointment
vent i on also |g m t ed

y ed X- bas
s PR B0 aigor RPPEY haT Fhow S HS g O Spiiied moe fully below
residing én e stordfentiondFivitoaiseshitoure diesls 325 tepeAnsiSNgd shegion manager 377 may
reside &1 t@%c)ss IIQ\@?@CH %1 ott@l tﬁagl tpeecoﬁﬁmlg‘pﬁ%ﬂam Tﬂ@ 'i‘lﬁ:\éﬁﬂ:pk tﬂﬁso'ft&rare agents

parti cul ar enment at

365, the&’.‘ﬁa%% nﬁ‘délﬁri’a‘i* &@@gerﬂbare TH & Eetthiute Agctisppfabednyration dlote also that,

al so includes a processor 305 communicating with

storage 310 over a bus syst®em 315. The storage 310

typically includes at |east a hard disk (not shown)

and random access nenory ("RAM') (also not shown).

The conputing apparatus 110 may al so, in sone

enbodi nents, include renovable 30 storage such as an

opti cal disk 330, or a floppy el ectromagnetic disk
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schedul er” ("MAS") 375 and a "port manager” 377, whose

functions will be disclosed nore fully bel ow,
WQRISHY in the storage 310. Note t hat t he sdﬂrﬂéﬁr%!h/ﬂﬂ()‘)‘)
since ?ggfualé n§t61115a eﬂgel sglrn%/? %gjgt?lfgla %Q‘%éﬁ)ﬂ)l vae cr:nggn %t%?] ALG, aﬁenmgS MAS 375,
and ppih @raweerp @rt’fl nagdizgotherecnt wigle Dy, copeting |ama@tu®fi 1¢ hy sohirvpane Software
compREREAS #1423 e ctntﬁt%l Q%t % 39 a{@c&gatédh?li? 07t aniBR2AEES 36 (shown first in
mat er i 0 e actjce o inve
6. R et Shapi o it opbnaLss s i) GsA0 G6n s Fggre sesnts) 365,
the MRSI3CE abdbe sort mgnages 370 thevaltverd @mporewsd 1c iZpuryiresgle anywhere within the
proce@RR@ @t us 110 may have multiple software agents 365,
MAS 375, and port manager s 377 residing thereon while
otIFFéﬁm‘@dﬁﬂ ue ¥ HS ]aii‘ﬁaﬁlgt éhelsfﬁwﬁﬁ?geﬁ%t?’é%%\?]é regRgpuL some manufammg
domaibedtityied €, a 1608 6 p@bds ©91 1137 by a pekass dsordaa ST Ok Eaitwai® igen® 085, schedule

activil.fleg %P@f%?&%hgog ggﬁﬁr%g%f @Qg ( 1@& of‘%Mf(l? l%gﬁr&?m@mm{mauo% é:rocess In

SO reS| on a

me@wﬁtthﬂ Q"Jéﬂ@mﬁf@t B i eehAAShinterfice Hidh Bowfers eonepgesats (141) 142 of the

. MES B6%nd Stibe3sVia d%z}'i_?ocesﬁ Rdist e ’{Iﬂ@fnﬁnn&ﬂﬂ ﬂ&@l{ thi3 Infarfadeli8d integration occurs

is imp?emte?%atxﬁn {;pﬁctp ane 8I(1:dne i up?nl tﬂ'e,’ ma}‘&? a@op e%urau ngofzhoe&ﬂ%e {3?_,' !g[H% 138, and the

other@ﬁwyﬁn@’lswemshe sof tware agents 365 each represent

S QffRlectild) lﬂfeas‘éft‘ldzfré Q&nts Q@m{n&lge&ﬁér tMngs, Shebule aiRad Qe ok Ire processing
ess | ﬁ rocess reso%{r ce 150. Th

coseagl biFionig0 e & Seeie Tebidutoe bl PUTEE BRebEm Fad e,
This iadhdleCoalinpalptifibapg peaddme sish 0f rinhieg hoinsonibBB Bfchwafoppdsedld Svaiting for

approgc Hlé)ildg h%ot !111% sqt,h@clﬂfhhé; %brﬁﬂxs pQ&f@Iﬁ§e m!uﬂtexilagce &ifM»lj] %%?qtﬁflﬁcatzon tests

these objectives, vvareaens
(Qualyiy me3h e oy & h?: HITER e 340 edm’ﬁchb'ftw% ptiteEguioyp scheduled

activitis d;uoi\Mb‘lﬁt ﬁaﬁpoﬁaﬂﬁﬂ pﬂbhﬁen@i QRIS fetctb@ sated, ldppointient BB Q1 alafin states in
the fawaﬁg pat are r%{:varr&t e sc ?dﬁlncg ac&vﬁigsgr ac{ llegc@ toog:tatf ﬁgan%’% arismﬁ from scheduled

aotmt@mrfumg’eﬂdd@d%vws the MVES 137 AI\/HS 138 and the ot her

f agt Qfﬂ)&«ax@ egbtnfs aks s%ye%m@a% 1otC3Bb ke giokééﬁxhgyon tﬁetbeocgs@gaomrssand for material
ea

ot.her things, _ sche e.or
wans PG B BB TG P B ] S ST TEA LA Ot S0 BRpignens tat e
schedwqe pideéssingmapadinthiemsland move gpoinwohis-1difioush mebtedibatjments will employ other
types <§fra@ﬂ§1%& STI@:aneHlﬁlgéjbfr n%%ng‘l%l\/sb&‘@%y the Itmvérc age%l lﬂgjﬁ&nstltutes “scheduling

optim lerr}% ”eC| SI ONns SUC as runni ng
a matepﬂ(t’réxﬁ%qr@{l e pateatlovy ¢ BhptSed) i GiswaT 1(fu|laﬁ§ml:f081|ment
appe edichicngenls6S schdfle sdaud oscérahid pbgssappeiidt) Mk .StheyCdo not wait for a

currentp}é‘gf%éés% '&Lég},{ gﬁla.z{f%rgﬂﬁgs%grt o' Mx%ef&@ Eéh&%ﬁx}éﬁe %ﬁﬁL&tJn I%%EJF&PM process

Icat1 o
operat'gge Rygica

R a [2genk 307 @qhﬁdutessomp miplien pleprasegscapetalipns affead, and the
materiBGRAGIEHe sBhuled itd tne@ tl(eSdéﬁnEhd@%f ti@tscHeuMASREkSs oB&iflions. However, the

precisésj rugz%eé §? pro c%% ;ogeil}'%@%ﬁ tsatt y F %ched.ulrex ﬁ%’}ufl v}[]:g %%r}é%tgg %mg PIEF %lorg?uch as the priority
of the lots| 1 &0 Aming pooesichadweded phateesdhortt gopsideratians, aaﬁpref@amg oftbatches.
stp@lt@ppshﬁﬁ&eﬁ a@ﬁﬂe%'em cfa:'fa@ﬁh %iaﬁMe%am@gtséhmuﬁemoc% and is defined

edu
by an AERHLPL SR Mo L) 8 ﬂr“o"rppfji’tﬁ’&‘&%ii eyt b Tkﬁ Begigent is typisally
defined @this aXtdnmingnf ehddavert (ECWEl A toanspor tvindeve ddetding @indow in which the
proces?{ogll € cé’?ﬁml& tEoermgé:rt gﬁ? e%g&ﬂglerg’nde‘i’h&%y aIT ﬁ%“ﬁest gl@r‘? ﬁ’ﬁne%r%r&gssxng (“EST™)

ol ntnments

and a £%§m1@w F;y é‘g.@ilﬂg Btﬁdﬁlqﬁtqqe%*lsbeai%usmgv@rther below, not all kinds of

appoin@RR® ik W®MhiSneal ¥ihgig, hNE%ﬁEele&UBE@HchxﬁtnMﬁtJ the @rmdaawo will store both
the apﬁ%{&gl%[}t i?s,: ﬁazad 81{3 tc;%ELERm? tt gwﬁrg 8 I"@s Lgént's 1f| nghcoble and this stored
informatisn tupadyin the ﬂlus{vﬁéaqumgm Jafmtﬂetmgme btdr ansport in the

process flow' (at 203, FIG 2) in this particular

enbodi nent. The software agénts 365 schedul e ahead one

or nore process operations; i.e., they do not wait for

a current process operation or material transport to

finish before scheduling the next material transport

or process operation. Typically, the software agents

365 schedul e some nunber of process operations ahead,
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process tool 115 commits to neet the "appointnment”

defined by an Earliest Start Time for processin )
WQ Heg5(43 and a Latest Delivery Time ("LDT"). BGG¥ES2005/037099

th as. Wi | I.SC urt.her. bel. n Ll .

i Pifs 435ty P e CARRECu o it B onlng Blckesing appoiminents
for a Ie\A8 ot plafalits 8T Prpesps teodicl S ol FEF i e let 130 hsdorkad BpReEsne GROintments APP,
— APMfbelprosdsOio8is PO, re@k&ﬁ\\/fetﬁg g@;ﬁsﬂﬂﬁg%[&daﬁiggﬁnfoﬁlﬁ_}ioﬂ&dbl hd 16613% is as follows:

conm n 0 : , if applicable, an

th@%ﬁ%ghw[g’gnfor mation is used, in the

i | TadPTa8t ed C8hlvoi ment, in fornulating the bid. 7 WO

2096ABER143 PETHUSR005/ 037099 FIG 4 concept ual |y
i |l ustrates a 0@1 enﬂar 400 storing information

cohtet ity ipr Oe'ssivhg appoi ntments for a lot 130 on
Note htuevadal dfyhe ofnmupitnpoesisdotve ategapbiitnond of the kfpoindnents e | ot 130

haﬁs Q%olﬁ%ox%ﬁ QbR Sk GveBP R Bt %mtﬁwlﬁ‘e&#de{a %Bﬁiitfngr[t window.” For
] process tools T, - T4, Trespectively. Thus, the .
instangsy | b g P Fshigfed PARSAIFEEY BIAYer BPOIRENY BF mptstoltensgart fprdofign processing
appoidtmentART nptt #slude SdorniEEdt twindotvd | bub odiy : duddidhe [ tibte, hO¥ever, that alternative

T3:. T iy t 7. :
oo B by s TR 1 R gl B .
calendap AP dlsrrpiuded mevovigrosets A b fn grisriad fragsprst to and from the appointments
APT; PR} T4 ABRSpotl@nenAiS daNa& bR Alrh @RS ARAYEr stitOfmeSY Bdn¥port delivery time,

ind.o poi .nt ment .i ncl ud a ".comm tnent w ndow. "

or oty Svichly. ARBTaEEe] i R f Puser 0T MDY ARTS Phymen ez, G
move amp@ttmmmmi@eﬁmd_rﬂaivetd aalapnomamp@d ttimb-oC‘amtseﬁy_r, @move appointment {(e.g.,
the m¥e qg;%ﬁﬁhéﬁglvlz) Q&P@ﬁo@&éf? 1t ?30%:11%%311 h ey 91%06,@@{%[]1 1978 Bdfined relative to an

w ndows, but only durations. Note, however, that
appoimetd BRLENGy e enbodi ment's may enpl oy commit nent wi ndows

| NAWVRKLE fre tdisenssed vigrtiap pelbwt sremive rpyoinneene enediaet). pretvging a processing
appohﬁtglrm? W%avégﬂoscﬁleldagd h&géoyt?eg§ éin Vit APRO hﬂﬁergé %@S schuI'ed Mért time of the

mat er | t ranspor romthe appol nt nent s
proceggang':clppoin;qpqm Thaexsgplien i&ﬁ)ﬁ Biifsr el n et reguigemripay owtigm to load the processing
tool 10816 dré OB pRBEsiR dpANSARN tn 5k aiFdumbthnid® the@ndvé aRSHGeht will have scheduled

delivery ti 15 or both. . T '.ca{l the. .
transpﬁrf & et mee%/ ttlgﬁt Ed s[a{n%s tg sc\g\?r%ilxr}lgch st%/rggémes 05 léf: ﬁaéne(r)-fn agp?}xétﬁlianct.l ghus, the move
appoirfigentsgMnoMearaiyprdiled frewd at the tigge the teppsctivapnpeequepiricessite pripointments APT,

~ APTY\ok, th Snfd l@ﬁduﬁ‘l@t%cé,%Juﬁ&jhyﬁ)p&h?méﬁ’(tsﬁ@@ Qhal e {&Etaﬁ.ﬂ d tine.
verse , 4a npve appol.n e.g., . € nove .
oA PRy, PRiRGOF R v Db BHURPE ! ey soor
start tiofe sqiu.eqmied Ge g8 sthedyled ix.jﬂﬁiniegnf tiieﬁrpwechg mgjojat:ﬁeme Alp@in, @ exception is for buffer
tools %ﬁ?%ﬁé %‘M’-mﬁ%ﬁé&tieﬁ lormloadbﬁge Wol:elss_irg%)dli ;| fscéféxstﬁ%prtyéégsgrgeaﬁpointment. In

a nove appol ntrrent | mmedi ately preceding a
this quue’]ététglg,i tﬁ@ mo%a@ﬁmﬁt\ﬁ%ﬁ@vwcquulﬁg@s@rt%w is the same as the
scheddlédnG @06 for @EEret-6 afpbidfmentS Thud Sh<SBiVe asinfridfts BIEABL bl @ffteduled to start
at theStse%Qet %irtné: qﬁe oIo és&ne ﬁ};g)r 1%&11%%?' m 1 ap 9—‘8"Tnt £¥e rllr'i 'sonTah %ircumstance, carrier-out
“exception i $FOF ltter tools t hat t quire carrier-rn
appointipeni(el} preehedyled daendt Hisvwpren cerssmgdimegomayl ngudsef @riggutable arival time
prior tH (0 6R&SiRp RRRMNDE B G nes thdVinkelht Fhi6l 6% hd BOR deltvBi€d R \6Een process
Hf)jpﬁgrsl_nt ment w Il have scheduled transport end tine

too P8 He sane as the schedul ed start time for the

C avigny eqchiiqueafop ebeiulingrappoinfinenss, ar¢ hewmbvige arg ppdinytsneintdnique may be

empio%d. Tn &4% _p@[i&la? &Kb%gimeﬁ,qxotvgve?, %ofﬁ&nehtggre tscl;hgfﬁ‘:ieﬁ h@ng a coniract net negotiation
respective subsequent processi ngn appoi nt ment s APT 5

protocol iApﬁatétgrn’larlfeh medeh sl Rdheiiating patke madel phithe contract nezt negotiation
protocalpfe kchédiiptof Sctipnsarisnted O éd wfedretagenst3as tevol\Biatuhdeiildyess, @sts, and ratios
. V. J . \/.
assom%%dp\%lﬂﬁgegpgéﬁ?sglg?ﬁta chr[aﬁ\% qgg ﬁ%gr%gz){ngrg %Hogwslibg’?:?mﬁﬁgﬁ%g‘xé@agbn of a contract
schedul ed for the scheduled end tine of the processing
appoi ntnment. Again, the exception is for buffer tools
that require carrier-out opetation to unload the
processing tool 115 after the processing appoi ntnment.
In this circunstance, the nove appoi ntnent will have
schedul ed transport start tine that is the sane as the
30 scheduled end tinme for the carrier-out appointnent.
Thus, the nove appointnments M2 - M are scheduled to
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35 Many techni ques for scheduling appointnents are

known to the art, and any such techni que may be

WOHBBYEY. 1 n one particul ar enbodi ment, howe&/US2005/037099
net ngép a%on g{nt:" rc}ctylsfona %l%ga%mg’b?edsé'lulrc%d a;'l omb tﬁ)ncog%%{lga{g t cogtg ﬁnd ratios are uged to
lmple@prppﬁa@éihg m4rhetmh@1 fopgedi ng mar ket rmdel of t he contract

ne’the%ﬁ@ihdtl@ﬁ 'opﬁhdg@g @55@&0 Hd, rattob & SabBEULo eﬁl@mﬁge Qﬁhﬂaﬁl@sbehavmr eg.

meetx%%la g?tgs, efgeati\iﬁ éltlllzgfﬁ)& %g}fa{hglgs? gtg‘ Séﬂgeéﬁspgz?tglé}%&lo bu{lq?é 1§ a331gned to the lots
130 tipt @ cefy@ierngent A6Sauseson proawt thegrocese gwtiteat Pionlathy o @oodss t0Fl0115, charges

onsubk bR L pf L LEENLALLQ0 e ERCThe afhoWP
C nsugloom Oegf?‘r%ml%gl UESEEOO%/ 03768913 egsgﬁ i he atholriof the budget the lot 130

Y- otiation_ protocol
is wilking to pay|dgpendsion oy Radtyiriesss o v B ﬁ"g‘F‘h‘E‘tag%ﬁe yroupishger Sy #he process tool
115 dgBsds n hanbhdlyat rieﬁl’s tcﬁﬁlEﬁmiedulct or hellcrmlimmbs @rvicksaadre trgess aggressively

depenlaﬁé g;ﬁsteleg%%? tors, ﬂa%n?}ﬂlgtez% Qak 'togfs] 1%fprm %&1 Services more or less

I OS I'S S tured to encour age
aggressiyely fiqapgtmug on Bélwaw efrfactags guch as the Lyl ﬁécqﬁgpétxoe} an @gn' calendars. Working in

concelf the@ttvime agéhth Bdszat doﬂﬂm&ﬁ arﬂi&ﬁd’ir[cﬁﬁ Sf predess. serMods @ooperate to advance the lots

art ssigned to the lots 5
1301 %1611{}1%%?% by R HAGE Y ndeﬁ%@% uglgeg to procure the

a software a nt
pridiEe § dllugtestoy ithearsgotiBiomifdrand schedubing qfpeeesng appyittmerisin the process flow

100, mrag@§cxe&9 SHERIrE nfo0ds of 6t BE %&Sﬁdgﬁgpoﬁﬁﬁé{ﬁscﬁﬁthd lustrated embodiment,

res proces [ he amount of the
the pr?ﬁﬁ &EW?MCI‘TCISS(&%?(‘) WogeR ‘ll}'l%ﬁfﬁ %832y depends on how
badl y Ietlotns&eﬂiﬁmﬁ LeHTABANTOS cheduing tl&rh:[ﬂ IIOIfer setrduing purposes; and
FPaLngasb chm hFJu?%ggasgzantk%géA”%%?ﬂ?.hgr%{% Or}cggsg\é\éog)zgl fxr scheduling
servi cazmmmse or | ess aggressively depending on

Altho n&%ﬁ(ﬁgt tﬁ@ﬂlﬁs@%t?_d;nﬁ:%ﬁer@ﬁsd}ﬁdl&i@d dtdér Qpes L)?Jgﬁﬂ,es S.
ocess to provid servi ces ).
0% e oy Do PR B Rambe ot ser L 1635 ot showe)
repres@ging krene| peacess radbur@e (ege Stticlssn dummy helers, @aleenWaTs makindogentgehnicians).
The 115th1 atcﬁ%ﬁﬁc%qntlent glg%cmgstmrsﬁletﬁﬁ@&g%n@ ?‘51\/1&@!” ﬁ&%%ﬁ r%%gentmg tool

ers process servi ces cooperate to advance t
PMs qnéﬁgals @Bwh%dhkwgrﬁovh@ rﬁ%‘:%%%m?er%w%é Refhenofyyhinh|afp Sg?m PMSAs
sched@f inhifibRide AR IVARS needell, Qualfficdtibh pSdetiats@sridanel ra@Bay lodtdp@iprocessing tool
115in rﬁgod \901’19111 cicl:‘gex def 606 9303{;{0&%%}&8(1??1%' t%g)u Qsngld Elf\’lqgl{& Cﬂﬁﬂa!s Dy ﬁabce corresponding

so’inc ud es
pwcmngeggm@, Ao art shive Peeptsbr Ingpappwierere ALEA") 65, fCh‘éhom the scheduling

agentd I dads WSHEBYIRE: RO & B the exdatib\E scﬁ’iﬁdﬁﬁ:& &SWEEESQW 100

| Rt PG e o R il S P AT Rpep gf menans o

calendd30g.f the calbodre GGG ofpuppasess;in tn dlusbatedrauﬂwdlnents Eedighderthe LSA 605
keeps QQQQBM(@% t])e h@éi@ 6f0%£p§§%51£dd51‘g§7§ hﬁmﬂ&f%ﬁ@@anﬁ %lﬂs Adhave scheduling

for sc n I pOSes, h t
agents; (pqt ﬁ”é’f"’i")aﬁogsd’!‘eéﬁﬁé 5 }\J’ﬁ%é‘ﬁ’t Qugs &5 ﬂ?erPé‘PC%SG é‘gg ot i‘g?h\g?%%gé ﬁ?)‘f 100 on PM and
Qual (ﬂ@ﬂﬁtsf(not 20wiSoIThé Bet dageintdidne sécheduled on atyetheecirodir Witintepend largely on
the nal:u% of ﬂ}%%gtz& E&t%rs%?wal%g &%ﬂ%lﬁﬁ ﬂ& 19&%&5@?&1&( caﬁ§(ﬁ§ repr(ﬁgé}?tg Thus, the L.SA 605

rocess resour
will kegsy fhe| célsndard é&wdv@&% rt@remcaﬂ* rpkr gmcemsapp%lﬁw%ﬁ% @g the processing

apponttxﬁéhﬂml, aﬂ?% m I‘iﬂ}lel fbﬂ ﬂslié‘sbécﬁ{eﬁﬁk 13&%&1%&1{&8 p&ﬁtments such as the move

woror ST A B bRl gy Ronda FRLary ggpesns oo

calendgpng fqp BBl Qualn anctascpe&@ tqolésé Lwib oetappetioo s cdlddar 6Bialiepthe the §FA 605.
VWM&Q pﬁﬁ(ﬁlaﬁp QWLSA%&SI'CS[J%ESM} @hﬁﬁl‘l@tc%nﬁﬁ £@HM tasks on behalf of a

speclfilc(éﬁb .?Qruil @\ PrBGeﬁsg'g)ﬁr IIQI) :O %Eegtgsg? ﬁ\&luc%gmlill{lfgc%urgggrg%%sméétaqjmatenal handling
requirstios keansyrnotheliotr 130 Tive rdvodilicdBio appotied smicoslictdrproduct. A LSA 605 utilizes a
resources, and PMs and Quals all have correspondi ng
"processing” agents, also nd&& shown except for the |ot
processi ng agent ("LPA") 695, to whomthe scheduling
agents pass control when it is tinme to initiate the
execution of scheduled activities.. Each software
agent 365 that schedul es on behalf of some entity in
the process flow 100 maintains a calendar, e.g., the



35 appointnments APP1 - APP4 in FIG 4 for its

res Pectlve | ot 130, but also nove appointments such
WG HEYRNE  appointnents M - M, also in FIG P$T/USZO"°/"37‘”‘)

calenéjp PEME frack chlg&llelaq gﬁn T calQ dg{é%%@g 315}{?&6%6 %Euor ot tments e.g., the

pearin ars
aPPO‘P‘é’@I“s“il atvwrpseﬁoqcmawéétﬁwﬁ tesieshishedalpd Ry s @@Sﬁ%etbi‘t va provide the

procebshh@ sdrbe r@a@tﬁed iVakeaRaThl 1S Hlsard c}(lendafBS bSAIREOE vhirsous types of appointments
incluch&ﬁ tlo})][r]c?{’:!as?xng car%gréug ICc]ng%grg?u{ m?vel%‘é«a;er 4 axgmu];ng%%rg gppfoinénents oiilhe types of
5 appoini@gnts sphpduled b}&é«bSA 6 ladohebripfelansfintion ﬁ\eﬁe?fglreﬁﬁmwsﬂ indgatdnid While these

varioU¥BdpBdiht@knt h%glcbiﬁzgn d&i@reﬁteﬁklblﬁtﬁdtht:r@fat'er gﬁ&f AHkiReds he cb@fon, including a
1Tl € S

schedll?cg H&%gme K’l Tfé?i{ Eﬁ Ilfl%] fag 5% mEP S éu%nzfﬁro O%ggT_ uctf}slg rwill take and an
appoiR@dFHt bI82005/ 037099 caI endar 685 to track schedul ed

tasks. The cal enqgj;Lﬁ%Aﬁgmﬂlﬁsﬁ(ﬁﬁedq;ﬂghed col | ection

of :-mnm nt.yent s annol nt.nent_ 675 . that -

rAgpr nt gctive and future tgﬁ}@ﬁltlﬁan@dgdh@dmby t he LSA

605 that wjll provide the processing service required
byMole t ask Th&“hﬂskrﬁ:@po&aﬂosm@&lssemﬂar 685 may 1 ncl ude
Vatr--ous typ ruiudlng ot

cﬁm 16% is 8?65’&25‘.56: e darocgss o0
processi ng, -out, nmpve, feeder, and

neisTisriFm noy él‘hab’p@ﬁqq@eﬁW@mcﬁ@h@Otypes of 5 appointnents
HRAN T OYTHE [563s badoad

S 1
thereof are summarized in nhl e VWiile these

vari ous apyf MW&N@ VH@?“%‘& ﬁtsgxieﬁluhag cfopglia@hﬁor operations between the current
at¥F¥but es, ptd@esp, epe&nel aﬁomocﬁ:tstopar;hiah thst Iﬂad’hoCﬁRW\s,cheduled

H ol 1Al =
I Ilbl uul Ilu ObIIG l.I Il
time, an edt An agpoln T ?ngttrf,pééﬁér%s a sclﬁetiulﬁzﬁ gonét?a%im 'for ;dmgfi( %f urlkinown duration
Megikem Mawe ar befafp‘ﬁcquﬁi?frﬁéﬁt’m@ﬁséﬂgeﬁppdmm ﬁhereAkﬁpteqﬂm sk the processing

|\B£Ol<e$hbyl Lt %ﬁeratﬁ?%r-cseﬂ-ty@@ ﬂﬁﬂ&@ér@ﬁﬂ%ﬁxﬂﬁenmﬁﬁcﬁdvm i on

Iat vi sp;r ocessed on a process tool. Carrier- in The

| OTtheiMSA 6HUEeh kenpson celepdap (€5 dppidhtmentsCalky ihe rapmimtmeRih €76, representing
commit@ntd & HOhBALEHof f@% ?mpiﬁ@&@ég»s Je%ts_lé&e@pmc@hg%& The types of

rep resentln a schedu constraint for operations
apPOIBI GBI St 10 OFWBEHsP a7 e feoh B Nl dpegihere is o move
appoih@F CF Ber@p @k alok Oappdifiatnt A s maeial ¥ @kpdeeficile becttiine the sbBduling of the

15 LSA @g,ﬁ%ﬁgr&[eﬂgﬁctgﬁ peatm nr?d% §x%g%1% tl?e s&%ﬁlﬁqgu*n&%gx%@e rl@c!té’]ilowever that the

rnknown u ra
lot priogsaigie rrpaintEhep (6 adisduisd bapp usm% fe de wHender of7H @rwemds bethe processing

appoi:?xﬂéng WS%He&lﬁ‘qd%%QSﬁiéﬁl%nﬂ@@ﬁér@&rhﬁ@f‘ repr eseAﬂE3 ig bly t he
eeder appol nt ne S, unknown al SO
keeps a cal endarﬂg}fd‘“ f‘&pgff)'ﬂt&ems#@?ﬁeggy t he

10

Agé)‘ plat mept 676, representing m(ﬁgnmtt])q&nwo of the

oc¥sSs tbol 115 to provi de p?ocess Services- nanely,

Lof réb%&si?i ilv:q'rJA‘idt'lh‘j‘:rocésEE oﬁbﬁ@ﬁce&“tooléﬂpp”' Mtents scheduted

e _ca ar 670 are set forth_ in

T@Jﬁl e 2 NBPEess JeHts prepaed o; §ewb oo élffexgﬂtﬁmeﬁf Bieppesing than it is currentiy
V\her eas thﬁommg app0| nt ment for _a mat eri al transport

n\/nli t.] af theo 10 | A

I\JILI

ul | ||u \Jl L B A Y3 - —Jr\
605. it onW‘%Pﬁ% rmec ?Wtﬁepmcess{o,cl i ndirectly, constrains

t Reelschedp$thumkplday Qtleih @ pivisAn@E 1O the N@meet,we howestesl, that the

Mabﬁ:’ﬁe Bdich“© M‘uiﬁ i-é’ a&hbﬁiﬁiéﬂlmtl? 1 Qat&‘athMHde%E’d G lyBA

on . th corresponas he processi.ng

U*ﬁﬁi}ﬁ@)‘}lﬁt men ’E’ef ’64’5‘ ‘@&CH é’a%‘f“é& uwpqcﬁ@y E‘B)ﬁ? 6@5“6‘1’5 antigigated duration,
m)a;hﬂﬁwlar 685 TABLE 2 App0| nt ment s Booked by MSA

I\nni- rnnn ﬁﬁﬁﬁﬁ

| o & Iscéledéxr 10 Co'e?gﬁ’ t’ 50'5 n%ove apBonﬁt(l:ﬁédg ;rOIP oe. pgre;ltl's or %‘) Broé%ss resources 150,

20 155 intF§G4 1, fog nprlepaod 8- cslre pors §45uip FIG.flpis siamﬁwaﬁtfyevfémcect e NG A 610 that is
processing than it is curredfly processing. PMPMis
performed on the process tool.
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Qual Stand-al one Qual is performed on the respective

(grocess tool. Machine Batch Multiple lots are
SWERBEH into a batch and processed si nmul t arf&dy¥$2)05/037699

schergﬁle%qp Séjrfil)gr? gle P? esgﬁjg ar}ﬁpomnne Lﬁrg?cg ow? hﬁ%nov gp g&r{eﬁdlﬁﬁ_ﬁi&& 610 has a

or a ur a
corregl@n@wrpqq%jmafapmwﬁ@m%w igrrplendap pElinerM% {i0 fohesiples porigreservations in a

mam{eh Qes@iBEcI mélré 51119 %clﬁ‘h eAE’ [QER&Tes2G%R lﬂrQﬁﬁLSlﬁ@S 112 g&atls's@o lafributes of the

proo i R ol AREPY REIT ARy T RESA o Fip iy po s
SchedubiniD tRO0O6 0B84 @Crﬁ@de@@@@@b@@@@@gﬂ)P%m%@|S@!G|duﬁed but may be revised
subsé&%nflplgmﬁ M8 B0 G‘Iﬁ@l%b‘fégﬁgﬁﬁgénpits SR O u1el Hﬁjeh\feptlhtl: B kdEe port at the time

0|n ment 10 has a 0 ondln
the g8 e wbPg TaBpOF NSO BRSO IF Ee Rl A TprEbRgens troush the
mana@dn@ensaf bhe dorts &8 thp@rotess esldiat i ons in a manner descri bed

”D'Tﬁe IcHAdLI)ﬁé Qﬂ;cﬁ%’ by ﬁ% IJI§A %ﬁ)hxg %L%l?ed%ygf?ef ILacfn% ty&éqgf tf‘re%chme that the

ates two attri butes roces
MSAa?iBé?Pf?ﬁ%ntA wp‘ésufab]ag’éqpaﬁfn@rftﬂacgﬁfatybwﬁﬂ% &l catipst F"Pi/ that & lot 130 can
arrivd dt APorBdhbad oDtk pR B ostibLapptkaic @ 0 F@&SnachifRQyiks ha peehedy had qu1(5dy, this value

may &CJ%{%Q Y la¥g219vaﬁ?£ 051&{ R ﬁa tﬁl?t}régqgl'tn{ga{nle od? %f n%ﬁEethp"é’h B0 13 tots more

slowlpf,et{ylp gaél@ mag Q@@érq Geritiey vabip in prder mhzgag_@scheqtﬁ@g ﬁg\ﬁghty and not unnecessarily
utxhz@ﬂﬁ@hd@%&ﬁﬁt In| &fe&cﬁﬁ‘ijh%%llﬁ)o tuﬂ@ |18| %ﬁﬁguEaBE ahﬁherlaeiﬁmi (?ust hﬁlme” for a
por { 3 t Lg“gu{f v | abl e., Thus ﬁﬁ o th
erocf iy i O e CRRBEN PG BY LR 8 TS “BEBBNSH AREdon o s
attribtithyy 2p4d) gpfrsetibrat reidmay thee ptiritofes, tied.SPAO$ s:httd@lf:s/xlmhedydpm@swe appointment

Stam;rgpgndge;@mmzh&a@ghedul i ng of ports by the MSA 610 is
enced he machine t hlnethat t he

nf |
1011 1116%&(]1 gbtiog@ém gle L)E\A éB%Frie@ﬁraa% Ptglszr" vhqﬁig}lmg ciass objects to
schedoiaeid meiptiyp éifﬁxﬁﬂ@pﬁs & Sppoeneadr Dheagimild afBuch b Bdlpediclhs®bbject is the MAS
375, ?i%p sh%@ﬁ] in fId. |3V eTPEtMﬁlﬁ]@?g 13 ﬂ&%‘%ﬂn tfxlariyt dsel HO&H fenagd mampulate move
poi nt ment. "For machine fypes t hat process [ots very
appoafme@k PRA MR gy RPPOIREYNth e AS BPVer FPPEintmgRt GeFese i tasl of moving or
transgFtRIE thetl® 18@Lpr 4 RhKlet 1\,459) alaotonrm@ Ifuena fs&dfrox{?arspa&ia hkddRe" location to a

I OC rmr e
spec%oy %esg.t%a‘ﬁ? ‘iocﬂlon $e%tric qachin ine p s, or tov)ﬂe%/ SoV I 'ﬁcis wa%er sorters, T8 na under-track

storage A HEGF0 Isprmjlmﬁ# @sq cb!iieldu“@eyo-@zntnnm steragiihee egwpley c}fyocatums thit zzay be sources
or dediBGAsNe ports. In effect, port avai | abi | i ty ti me is

cofl rablea ust - i ntl

o DR st s 1 B P T R CAITR Chbe 4R 198 and s
repregonipton it e tiftestpye 68 SBirrigitaagp e AMTENT3S rhay be d@@bayom iduabay, which may
presellit Qﬁﬁ%nt s@tg Bir &Q&&ﬁ?ﬁn%@% é#@é ﬁlgx'é%% b)F ﬁi’ﬂ:rgﬁ %es oP s}s!gl%!?gs descnbed above.

but es, schedul es/ reschedul es
The ﬂalﬁrfs%wn‘thwéﬁ% MAS33p pillbe ﬁ%pl%i??atamt’ﬁ%aﬁla&w P 8¢ éi?ﬂl"@fﬁmatr% ofthe process
flow to0@nd thd ANSHS ERs@dl &rﬁpﬁuﬂdnm Mose dclied b 58 26 Obving HR @RSt i Mé disclosure. For

mstange hnaégnaﬁtc’rans%o?s ng%be Feg%n (L,H dasn‘ teﬁ)aﬁs%u%plw?ﬁat fs';togk%r to stocker, or “intrabay,”

ere
whlchaﬂb 0% J9ythngether t}@]@océggmcéeroﬁtegqgt Wdantn]ql@‘y peferiad krgpsrorts, accordingly, may
be imPBh@&H difBredy e VRRer, 28 ol 7n§)ierrfehtﬁt§ils SROWNVEHSY 35 kB incdude BHB interbay and

intrab%@t%t%%ﬁgﬁllpgo %emgg% ! tth?ﬁﬁ‘ﬁ %fy gtﬂlg}gtﬁgxff Qs S pfgzglgmentanondof the MAS 375
will apirolepetdratin she infplmpvetiappthe AMISHBS.r epresent s the task

Of Mm\ébﬁgltrﬁ’eﬁts altcr A2 e Eérép@cgwg bend :QFtwélrg’Qgchg 383, %ﬁmegzl fﬁeugramed in the
O that cont a| ns the 130-from a specifi sourc

111ustrFtcEfiCagtbP%enf gutzl ter%aﬂ‘éed{nplreleenta&%tnfaﬁ bg qo&rﬁergrflgpéa}(?qrgﬁmple ifa lot needs to be
transpSipe Ciofnl poin R @iomeC abdrd i8 pnddbRisheoc ket $omt\N 18 poiaCk snd awaliee ippointment
from gﬁ%ttBe{oj)Plln %@ﬁl&lgﬂga%;og% %}%‘r&%ﬁtﬁeﬁtt f?orrr?go%( H}?mt gxan‘p okr%%?mtment may
represpry giges a@ﬁgerthaCtr infrarhasyeatesighifepwert dezeldws oREg YaluseLithsrigurce paddestination

i mpl enentation of the MAS 375 will be dependent on the

i npl enentation of the AMHS 1138 and its representation

in the data store 690. For instance, the AVHS 138 nay

be interbay or intrabay, which my present different

sets of material transports for the MAS 375 by

different types of systens as descri bed above. The

manner in which the MAS 375 will be inplenentation
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intrabay material transports depending on their IeveI

of aut ormtl on. Thus, the inplenentation of the MAS 3
WOHIOGIISI43,) 50 be dependent on the i npl enent at |P67rT”&§f2“°(’ﬁ'é7"99

IocatléFJH%E g‘(;)ﬂg 1o MQXS ar@%ﬁ'g{%ﬂéﬁn g m%[e 4l hfaﬁ g+ﬂ Ismgns%xre§ Bﬁ&ﬁ) Cf/ Stherwise the
e softwar e agents 365, atively fine-grained’in
materjajgmspppt jsg@EiaeditEiodi nent | but alternative

| MHeaRRMBALMSNS tlfm\yA@erses a:risaemge@wb@ df cor@tts Rt IksRated dmbodiment.
The fi f%t lso‘tﬁengrgle Sed%xgl b% whxch 1ess@ho Ei&l?lg for I;n%\rfg HPO]:Rm%ntAs atng) Pr&f‘essglg appointments
occurqaw@eraqtp@@}h@q{e @Pﬂﬂ)‘bﬁ’”ﬁt ﬁbqqgeconﬁrzb pq—_hs‘medugng, mprmlqi;tscl@dulmg occurs during

mmal(zﬁt@h Bﬁtﬁe ﬁr&@ﬁ FRRE0G PR kit Aot & RRRINRI? tn PhidhQolR@IRE odelrs in reaction
may 40 represent either an

o Sonfeﬁf/eé’fmgﬁ 089?95 ﬁ[“ﬁ"f &&;{ bay nmaterial transport depending on
t hidorg adtrtmktrlmﬁﬁhtzrheL%ﬁo@ﬂS@éleaﬁﬂs a (he sofesaityi apgpintricht, Wkilizes the MAS 375 to
Schedﬁ@ Q@é&%%&n?q/trMé 338 Yﬂ%%m llsQ;ﬁﬁ,tn{ Q&%on dof if %tcbrrent location is in-

| ocati,ons are P st ockers, he materi al transport 1s-
transit ESlﬁ g?sax@lp%—lf mogp) g é&; PIOSEsh grlow 1d éﬂf{l Wémh o f9b proggpsing appointment has been
schediiléda s Oy rbfeirsl t€ s deh@eckal shitethdinkayn esdehe, 1hSAat6 BiSheehiqdrpisSnown, and

thesclitte:aﬁmg?é e§<?sg> i(teh@ngéﬁ o%ﬁﬂ%o\hélb%@e types of contexts in the

first is "general
soh &Sy |6§)5nz§d ’varioHs Repecsshadnve sletsescisp qu@)nﬁ @?facmjy, glate change that affects the
fot, tolPPERtAENRRnges A thtddl ICRERE r;}gwaﬁp@édﬂ;tmm SlarnDeveRe u;ﬁ(ﬁl as alarm events

indicagxggﬂtﬁ% aﬁ ta;?e}l;)%‘m%leﬁtt lfaa\%\}e:'un%%srt] dtl tﬁclhegin ﬁad end ttmei S;I%nIgAé §75 s u 1112(3(5’1_:l lo manipulate

move ianmpitlmmts lzla‘tSPQ?FP tofhesehendifipec Ebisis fdffmwi tOerein ’ﬁw“eeactrm f sgheidging.

" reaptd aVrS%rt%ﬁ BEMAL biohds' flov [Do%éscjawﬁ ALXeN ﬂfealﬁéh QGE Mlislizkd when brought
ocess 0]

V ent
back ‘Ba?f‘ %fd{&%}n}tiﬁhzawé?f ugesLdﬁgmérBrg tE%tﬁ(é%m Istgtg Cfs |wgl%re varmusl\{bts ?30 are, what
the prprepgadsila greappmtlmimt QOnej dr mote dfitiedsts { HemdSeBibDett@nsporied, and the
approﬁﬁ!% SR BoMUEBRR QLR IR QJhéduIeQ Tlﬁﬁ@ﬁféﬁé& to hdd€n és%un%l%@heduhng ”

romits current |ocation e current | ocation
i gn iths- 1lhfgatfdr %{ﬁagplfn’entt ﬁ% La/é ? H%S dlﬁgop?tmg htbwg?ne{ab scpﬁi@hng session by
pubhs}ﬁﬁg)ﬁﬁ&&qdeﬁt@DS th e MEA fLoWMThaeMiS A B fbr&ﬁchp{ﬁﬂﬁie&ﬁrbdag tool 115 submits one or

more a&)s%% gttlllgel_%ﬁl\. éagt?o ptg?cgég tl%(fcg??dﬂﬁg LS acce ts Bn% ?[hr ggs é()@ The LSA 605

then capfirmtibe SFlaaddRL 6P itk mosommee BTG ot HéAé% ShuNRAG ! Pretibse e sleced bid
660 witiDitd cﬁ@ncﬁﬁ@?()sz eofenixﬁﬁfhatktﬁwwle&gﬂﬁd 66D chiofil 60 AnAAEn V@l TIBUSSA 610 sees

h | dt { .
o g S EF 0 SRR PP G PESED Firdhos B8 DG i ool e « bid contiemed
messagptf@ih gels LSAIGDS. ctbe 85 H yo5sbamechediiop ﬂbvppdatmeatgﬁémrsitsawd clepdar 685. When
the staﬂl tiHe %rqyeeseﬁﬁul&ﬁﬂil@assﬁg aﬁoﬁl{rﬁ%@a‘{&@é $he sé'h@ddhfyéggxﬁg 50@961() hj§srs control to

an appoi ntnent ‘has run past its schedul e
lespect-rf?é)rqwgn%aﬁsntq g'xe 6{’{“6?52 A eflanerﬁaiaﬂlrﬁxmnétfoglple%\;l@ LSA 605 and MSA. 610 start
their név piplointnrEriif B isitimen@dpon Hat it fot tihe e 1SAds INONGL0 sdilah sladnSand wait for

eduling. If all or
the alagi%%er ?lgrﬁgyg?&%pfgg] t%}egisgasrtgﬁeq}%{t\/\;{ p%lgé eg{;es down for sone
%o Procepsing] 2Bpginpenisg p-§ 7 B PWFé%‘ng?PEﬂI@’mn‘S a6 ajs.boprad pn calendars,
eg., tQf calehdaSs 633] b70AkdamAtnkO By it | @ Sing agear mgnltnbgschéaalmg agents 605, 610.

When%\rﬁr(%heﬁrc}(/:ess%%apf)%rg]netg E’?I_ng@ooke% tYea]EE! #)? schagful%ﬁ moveég]pom'tmen s?c%r énoving the

foce are cut re
lots 13@fto thi edtion of th@Foarryiogh éEdistogiatbrbwitly tammltoeletd pragdsingvppei@ment 675,

For m@ﬂw %@.’Eﬁ%ttc?bdafpm RRAPKIEL FERLSe Wk Idis 136 ggcetsé?ngbﬁ the ﬁrst process tool 115
s referred to

|
et g g e o Pt S PR G B A Ty he s
proces6Qplxaginers 6T3e Gadhi LStAl 606 hisr rapgenrafsd 37s dhedHls fogthsespbsonThe MAS

375 sc%%uieﬁh@épk&xnﬁx% B :Qé ﬁ! rl?(ﬂtg‘ﬁ%r;sn @%@eeﬁ Ge tscp.x?ce %e@cﬂ-@tmn]—&?ﬁons e.g., the

or each rocess tool 115 sub

ﬁmtm@ﬁ@“@@“mﬁﬁwgsbp&?mﬁﬁﬁ1?%”?%@”E§A 605 to process the

| ot 130. The LSA 605 accepts one of the bids 660. The

LSA 605 then confirns the $®lected bid 660 with a

nmessage 665 to the MSA 610. The MSA 610 validates the

selected bid 25 660 with its cal endar 670, i.e.,

ensures that the selected bid 660 can still be

i mpl emented. The MSA 610 sees that the slot for the

selected bid 660 is still clear, schedules the
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e.g., the calendars 685, 670, maintained by each

schedul i ng agent, e.g., the scheduling agents 605,
‘N%TWWOXW%never t he proceSS|ng app0|ntnent 67 5P GRUS2005/037099

bO%k %1 b gréqéa‘?% btygmﬁz_aégﬁ%ecpi thﬁ art m L}?eg:ﬁgeg Ptﬂlﬁnélg’clofsuore the process flow
100 W@idpchféw gy of bandige \ﬁprtlmmtnﬁeorweww 9 odleb dreﬁh@@eglsla pﬁgstockers wafer

sorte@p@ﬁérﬂ&xﬂﬁﬁfragé 73d wofkQh plof8dsaneey) £k ers :ﬁkﬂm&eol"i@tl hieIF de§3hree process

130
rsogief 1. it PEBTErS WPt i RO RGP e i oder
the Iqriééfth@eb%wd@p@@ proesshing tappofntmqubé 1S ot Abnagdeds hmesdnmndier-in appointment

assooméa%ﬁ&em@ésm Jaépotr{aﬁentd’rg schedul ed processing
ap ohn§pqg %fCh LSA 605 has a respective MAS 37
(g § e %Sr 3 the BYrepdi die PigsRssippagomiment ésé'I‘Fé’a’fﬂa%@mm“”“*) or

projettbre(ifdippoicasineapsintfuar istivee thot @e H8&sd ehtfcdnkdad) betinadhe lot 130 from

a dat& Q&e %U%ﬁax @ggarg&%{elc&%ultlp%]sg t%q %5’ %??1 oS8 1. 'Fl-%?&ta sﬁ&e 690 may be of

first and second process om port
any spifphle sigrfure pgwn ffzhe\fﬁ 20 oY m&wgclmrmé@@@ﬁm@s@t ?l@wn) The data
store 68 i udd@capproaiakedy Sntbasa dakinkl Resddin hbgidafatcd BawsIRGthe factory,
ﬁmh&mf benefit of this disclosure, the process flow 100
| include a nunber of handling conponents, only
sofre of asjipfiagiens aneng gﬁ@uﬁ‘piecgqﬁ prauipsentt R K!@ragsomwml gfythe nearest stocker to a
sortersmeﬁaﬁg«track st orage, and mork i N progress

t FI G th
f(Jr oce S; the lérgt&x} roE ganl g\%ntsal?_)%%afab s fE5 Ble d ﬂtgdncﬁtéo?g*%peranons that might be

det er m rrasiulether tapiortqrof abterialratnenoitafiont sABHON toswother;

requi r eghe i1ftadh 38 berfafd manuthddink QBan?QntIn@s W& thedocations of lots or mobile

confirmed proceSS|ng appol ntrent 675 or, i f needed, a

pr ecedi FiEPUEEF #%r - i n appoi nt nent associated with the

processingatenfoE Attolpnt 675. To do this, the MAS 375
Thus t(ﬁ laore éa@ coq‘nﬂ{ng gem 1n§ J:atmé tﬂcede?l.[uﬁ&le g f?tg ﬁﬂﬁgﬂdﬂg q?fpz}nd Ith% status of the

e next appoi ntment) or~ projecte f e processing

ﬁ““éﬁ%%W%W%ent is nore than one process operation ahead)

| OTiat da&rbtdi’dc 6§0hﬁns¥:@1§nﬂ§t 31O ickatudh 8¢ @ CurROocaMddl &N carrier (not
showrf) co%ﬁ B 13%h%i1ecc%g%%trel ({ég Blsc}/ oOfitaTE)&aianlhdlgatm% rg%{mélshxp cg' various process

a store
sationst 10 tougTebdcGHR 1 osopihigat A tmateril chamvpapts sk oyeringse el in the process

flow ﬁﬁ\ﬁ%ﬁ@lnotgé“cﬁi 12 Lk Erdd. e§asémtth&sslaﬁ}w1))eatla_m Ge qgsh@atxor?’ﬁn&ﬁ& and the start

IS used t wi de vari et |n or mat i
time ?19 th§ a;ﬁ)ﬁvu%gt ng é\%&ﬁofiﬂe‘j gamélaets dheaiipgsa)p%% fniitara fnslf‘}ﬁté and schedules move
appoifitmerttomythe calemial a56lpfnig: LSas8HCi at i ons anong vari ous pi eces
of In%'ll@s%m embBdiBent, tﬁehIQA§§§§) &héﬁl%@ﬂe Q’IOVGI Jbgmﬂh% t(g')s‘flust in r%lme ? The

stocker to a rocess tool durat |
LSA glodrrilly ppils fis 1\?@0375 &g presqtlh]éro%a;fnétap@ﬁltr@@t nears completion. The LSA 605

schedflesOf€FiSa DRAT @fobe@sﬁ@ ztpb(ﬂitmmt Gt ad@escrveh ﬂﬁkﬂ ad Ry MAB&75 schedules the
matergpt a%%or?s ne t{]d {Tamage é exE rr ?spn t élpsc’)mtme%p% CF, 1% negcﬁ%,l ag;gmer-m appointment

Ioca I'n nanu cturtn
aSSOC'étﬂ‘i ik téﬁsneXt@f({gessma EI%OIM@@M'ISMS of lots or nobile

I eBRULLESS sBdhich R @aSliAtRSpfto tx@f‘n 1&@1@&1&&}’, or %Qea&@yﬁon Eshﬁreasonably
store 690 contains data indicati

pracu(gxﬁ% agtfré!iie cmaqm qrﬁc:és:;}&%miigvgntgwapkftﬁ éo %ef 31{: ?fgce&st ]Phlé() otlf I;[13 port 140. Itis
desirabla ¢t tomspor shedot\iBbbiEthe idreldd af te ptooretoB905 evnsespentshiye is complete to
enablé &Helr H)@;el%() 'torlfn%fm.l dogritl@m [Q&)GJSQE togf"flg %oult %a@t 'N‘BQ ﬂBE élpﬂle case of

aini ng the

b“ffefélf??Fsé “@édl%rbétdm%wioa#% *ha atas 1 df%%ﬂlwl& W@ﬂé‘ﬁfﬂ&%ﬁ%}oﬁmgm after the
{mnmeﬁumﬁmmﬁﬂﬁe@b@ﬁﬁ&&pnﬁ&amy@pem&aﬁ<$hﬁaugh t he AVHS 138,

S I e

Olﬁ%&eﬁ? ‘;’]ﬁl sc}n% tnﬁglﬁs%?(!gg élées égx‘?(%? gfttﬁe 18%&?1? %%ng%ﬁ% {gﬁ{éer(%&manon location
may hﬁeietamdé? ﬁf%&?umsaér@ap%fﬁ thap @12 b flfagéteql B¢ SHbpeg¥ent ¢yqRgs. For instance, the

destination |location, and the start time of the

appoi ntnment, the MAS 375 detldrm nes the appropriate

material transports and schedul es nove appointnents

on the cal endar 685 of the LSA 605. In the illustrated

enbodi ment, the MAS 375 schedules t he nove

appointnent(s) "just in tinme." The LSA 605 typically

calls the MAS 375 as a present processing appoi nt ment
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associ ated with the next processing appointment 675).

The MAS 375 schedules a material transport to begin
WO T34l y, or at |east as soon as is reasorfddy{s2005/037099

procdd; n%paﬁ)féomén? ass@cf }ce%r w‘u{“ fhe Gdld %@%mﬁ%& C&ig% na??c%f&ﬁ 9k %IEE Uso it may be

€ proces
vndesga‘ée tosiprt fhg ma@said'@%ﬁp%ﬁlt@ eprbiest pogipdqbne Refpg mabﬂisqwewfﬂfle to preserve

flexith e infpo Essﬂ;ﬁa@en@f ek ha tw@e@s &gﬁdﬂ @horﬂ.;zlﬁt @8dsSQRR qaBkly. Still further, a port
may b%rbggrea% so eiastoc Oa[‘[? e cgar ma Ec eexraglr lots 130 to
7126 ort 1% 819 FHEESEAG tool 115
W Nﬁ@lhat efeﬂbtgkd iNgbavet dame tymsmf Pieecseiasle [bT reqiingf foading” and “unloading”
Theseﬂfr&%s@é%reta% l.g1ed ic'irrtel:lﬁ\t’ aliC ek il B0 agiing ,theti&ﬁ 1MARI 31«;735 to be loaded onto

the precgfs t?oz L 1%3“)%1? £ ﬁf%&v%[al ;[' t[) g@g 8&8%:) gtgagcaﬁ% g‘fﬁ 3@@&& f’eﬁé to%e unloaded after
proceapzpm aqnpieterd. , The O QtSejgthm leionestare thergfos @etedules material transporis so that the

lots 1§d ffrﬁw“é%ﬁl@ﬁ@&% tocglh?S %Fﬁ'n%@% b® foa&eﬁ] ?nm ﬁgdeglng Carrier-in and carrier-out
transports to the destlnatlon | oca be

appmﬁfélﬁféwa reEed §15Pe Ve PTG PRI gt m%\fonﬁw%%message 665 from an
MSA ey et LDy 665U s ee tedid MOK Nt Sr@!thdsé fipainments, teeMSA 810Mky need to

negoti%&}, Qv@tﬁ Qﬁgﬁl g’l%t ﬁ%{) g%?e@&ﬁ{zﬁ a%t?oq)%gdmﬁ%’s%&s %h&g%egaﬁ%n@ Elj;nca’%\hucted similar

assocl ate

to ﬂlel“ﬁ“ﬂﬁkﬁeﬂ?b@a%@lq  abayg bajween @ﬁg@’s‘?% ansl the M@X@(Oar t the
rTHHﬁE liPdhe hdpARERRMEwWAdn thd 16 A5 hidastMPOS R, bk B1stal 418 mciudes not only the

o, be. desirabl e reserve
processmg a%ulpna%n{a Ji7§ bukg {so anyeassgomated carrfeﬁ n?c%rir/l%rn ut %ppﬁmer(r}g'e%ts that %ay be needed.

The Lﬁﬁnﬁ@? ingl ghe |R(§fx ag@@ﬁgcl@dtﬁ@qame@gfp@mr-yut agtoinithenfs lgqtqt Hewn) for the lot 130 and

the toQQ&ﬁmg FEBYirdb €143 WS tsho ) Q'esP&n@al & tﬁéfr &sﬁeéﬁ@é éalefltﬁl[:sl R, PAE brocess tool
as. . a

e ed to
115 r%l&’é éoagi% PEX\{L@% é’% %ffedgizsor&ogg gpp{nataexgs %ﬁ_ gle I’ké d EH fo éflrnve m time for loading
rather'thao pud¢essfji. and " unl oadi ng. These processes are al so

c ahle %Qnul:ﬁi%r Jf '&@ OIVQ aptpgiﬁtqlentfﬁ 'Ehﬂ grli[ctfpalﬂ tembodmﬁtt is }eﬁtwet}nﬁe oﬁ‘or instance,

| ots need onto process
depengi&g[)oqmeelﬁp{eﬁgyatlgp,rtpe\}gat%ﬁldrampplbﬁorq the ﬁﬁbﬁf@??lt‘?ﬂﬁ 115in I"IG 1 to the second
procesk Ygal Cﬁhiuyht utch&@/ m¥veriall trﬁisﬁﬁs ﬁ}@e the pere D@ tle@ﬁﬁ&@cl&f I 3BE nearest the first
proce% irto(r%g SI%S{I&Q thle §?uﬁ %%l l%g %%‘a i stl\i{ﬁmn stz%%(er {35% W from the dtt:stination stocker

ance ere ore scC ranspo
155b shet o 4% $ahe speond proges el rliw é\rom it Fe spiascied oKD siisrs 1553, 155

will typic&lﬁrtbe 118 néat BB vailaBle El@cklaxqaﬂiegmﬁé irld rdestlﬂhtl&{ ﬁ&iﬁ&ﬁ' 1@@ectwely, as determined
rTe nts

from &l:a Hﬁ‘?’ﬁar&ah Al %ﬁ ga rr '62(5 ful'%e %héstrﬁgp fnﬁxtth}éoHJPVBf 9V, %ppomtments are
schedd¢ddfiamothé SquniatIQC@ﬂfDnrfeg,s ag eor5Big) tfon@rﬂaamauowgﬂmtﬁ)j;@e £.0th¢ prat 145) or to a

proceés%o@@es {e. é:) r énofmdtelotrztctl &to lﬁgrgst rtt?ttﬂér EHstﬂ'g.anh%@a@ion Whether the move
poi ntnents, the MSA 6 need 5sgotlate W th

appou&mq_xgg)g\dx(qq@t to gﬁgmatlp:élﬁfaé\%fhie Aigoess rf:samce ey g écstmation will depend on a
numbdt @8 Oupletentatibh es-eifin &g ots sath 28 mige ad‘ £ 0ndat unt, ekt prddtskitg appbitiment start

. FIG 6 above between the LSA
ume),ggfgpo@i%gﬁﬁ g/g%[%‘?gaqﬂfn in the negotiations between

t He “LSSfAn@%th%\w temaveix C%@efﬂ% heonmsalogion” aé thgpes 1#ipr “destination
locatidaf Ifrym tufd€o wilih (BE QEGEISE h@-g tocHR R s BB tmebt Aboo Rl broddssh@ afgd¥htment. The

sourceq cat1 ) eamls,] geét Car rloc'fll:]e aré%/gc%r P]'%grit ﬁé@%ﬁgéﬁs qrc%lclgs%tﬂow 100. Thus,
mstca@@ﬂﬂ@dmcess toak ;rorteMOi MSCérrp ingght by by mbeioh hamdirsorfprotnts not shown, such
as stockBYOWder §cRErs Ll @orkrdic sb3e, @thworlt h%rJg{%on (“\I’\/ﬁ’a}jﬂagkg ifneé&hbﬁé: €lhis level of

hown
grﬁﬂﬂ%&){ SR e &gglef?ﬂrﬁat‘%é)? Yt Eaietony ﬁ%ggff%@éhe AMHS 138 in

the dath o i6®y, t he MAS 375 schedul es nove appointments for |
tNGhed 8L 3 Qa ttrgns%%r[ ls\é&e&d%dt(ét% fr‘ﬁ?. 3 tﬂQLﬁ‘% 609 RLRGL o ARNFIG. 2)

processi ng ranul arit
stagln%?fﬁdip}ﬁctl% ﬁt the yshicler]it lblélﬁ [ é‘qﬂﬂgpﬂ.&@ﬁﬁé@mﬁqgm predgtermined time period prior

relatively fine. For instance, depending on the

i npl enent ation, the nateriaﬂ4transport fromthe first

process tool 115 in FIG | to the second process too

115 m ght include nmaterial transports fromthe port

140 to a source stocker 155a nearest the first

process tool 115, fromthe source stocker 155a to a

destination stocker 155b, and fromthe destination
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tine) transport duration, and port availability. In
his context, the port 140 may be considered a "source

Wq 6‘5’3’1"“61‘13' and the port 145 a "destination | Ay EHS/037099
thereiio ssu 916 5}% vYExergl}sPE’t}gthe %léchda’lig&) r}'l%g"gl Iﬁ(}b§ JIS cﬁt@éﬁﬁi’)&[ﬂt@%dpmcessmg on.

rocessi ng appo
the ﬁFSGJEfa‘EBFSd?PI Ak shaen {4 W&t {-0Rhd dgecdtpeh Aﬁ%wabiescaﬁhiylefé BMpeRettich provides

someQksutah® aé\Mﬁaﬂ-t?lge Qe re@fe@:ﬁ@& SrofdsDWeh Q0. will RS , As3Rodnl) He@@equent move
appoi%{rﬁ?%tgxﬁ S fsc uf% ltt Qe 1n a[t) %etqg’mel?rr?e tlrllél é"p%mﬂ r?trA%’P 1s%medul?eed to eXd to get the

onent's no
ﬁmgs@bck@wgﬂmwaf%ﬂa@eﬁp@nyﬁﬂﬁnﬁer track storage and wor k

i nmeme @ﬁ)ﬁm{mewlﬂ)ﬂ isr&,@i(ea,, thé 06A %%:ﬁ{m.'aﬁ alat) 6% imeiﬁ@ re@termined time
rend ers an nt ati

rit n
pertof B BB B0 PHUIEL O P DYoGT B e oA s sppontment
APPjigthe iameasdi&tbagimrrgroéﬂlﬁaﬁve aﬁmmnetnhiﬂz ritet eredadmibedamspeiokl id defined in the
xiiustéﬁ@ @x%dﬁgnt(?hac?r&ﬁal nEaLsgkes 89 timd hce tln§(ﬁe36aqg? sé'c%'s'e?ﬁesprgd@ttenmned time is

st ag ing of a vehicle
calcuig@ﬁ prcqetétevgéﬁom  fetppyaetripS repidipe e daa pareioat- {"rsﬁ’ﬁ% thmﬁms one metric
residipg mdietdat RbR & & thestpalcl e Prakarto stdgd a WDi2OE AO&EH LS plurality of given

pmmﬁgﬁ%QQQQQ%Qg%go99 thereto. Assume the appoi nt ment

e cal endar 500, shown in FIG 5, is .
cubpte thet the ety paflips letb‘tﬁ‘é'%e 80 Ay not e the japtel mpspre @5%e predetermined
titne. tf‘é@bxaﬂ;ﬂl@ assﬁrh@ﬂ‘m tHeMneflo@ a rheasuld & ﬂﬂ@iﬁi@iltﬂikﬁﬁﬁ tadRRANiNAR0@0 a particular

destuia%o%oc%ss ?)oﬁlgg LK) éarocgsfﬁ\ﬁg g&} Fei o%ilfeg (Ef%’ 0 r%eggsrtag? Sagvrﬁl%ae fqoé}o arrive just in
time fond schadnled rpimnal thafspors thos g m@mtemmvétlmap Poitn thaegtiovédPmgtge.  However,
s0me %&B&ﬂﬂgng Qna?rl vaslﬂth lst‘é]geacﬁe {hele 91@67?0 dhiTBt b R @H&Qb ﬁ{qur%encement of the

materfgé)rarﬁ;ac?'t tS '%%9518% lfuie (cj: E_cghmeegi gfgi?eg Bwh quhciq:?@ iltogées\ri}qeiltgﬁ %Shﬁzconds for the
comn@R@EM tofrehn tmaARPR Iransporh 0 Dkeadihe piladetduBifcdbibe Beasttso air rethiakdnmetric + 35
seconfO7 for the predetermned time period prior to the

end of the processing appoi ntment APPI. Note that the

entlotehat e grpdissets fgy éi:ifsa i Prpdeiprminpbfinge pasiod jreless draditiogal measures.
For inkt@@e bl&g]lh@lf’dtddgmﬁlfdirﬁéﬁ&smv 8 vapp of ‘Rl Aensd apRs@utmI:hﬁ A processing appointment
such IES] dg;%pgxri‘lttrmnéan eeﬁ%%’ggdé% eairtlra%gtioltusfr glefn! ‘%gtgr A Is,r}%:% éouz} gnear c'fomplete state. For
exampl¢, rpel 5 thinge progppsnepeadongpdsiget tondefive’ Tﬁ]@np? ecgims epdnigktdransition to “near

compfe!e"‘rﬁt s 131 Qied| Bk af 86 ophratbRt Th@ﬁﬁﬁti&f Qﬁﬁt 3vifl 86 b Qhidtion of the process
CS rES|d|n e data st

orera it AT € P SHG R (15 PGP (o4 R AT GG o e o wiich
the pré&@§ opsativh angi§dns frerb Edtitel’ mendat coinpes t 0 stage a vehicl e

16%&%&%!&‘ 6§’ff ﬁré% i@k%&é‘& inb xs%oﬂb Y@lte ROARE 8 5bii1mie}1i% The LSA 605
process he netric resi inth e

sends gfrgfﬁg@é&’%@ @m,@é\y{%g@ t(blé)tifyﬁge %M{I% él:f q@‘glggﬁxp at v(%chttiﬁénove appointment M,

will bigire At SESHen 69 redubstiiy, thdasve GXANP het onR FBUAR tilnh &k the RBve appointment, but
also aqqélcnhfcatloi é)g tl‘{gen%ﬁs.e%a to %f rxliola&i ‘he '}gjrgg: loctaﬁ&ef%r Eh(e) u%ﬁsgcg? ar@ the destination

articul af nat|on pr

locatignyfgy the agstop: éip%lrre@agis tife| rgggageCrg?: thef Aféﬂé il%%iage%fb?)wi% Af0. Thus, the
messafd S0BQ8nt 8¢ tH@;k}bdéleﬁmﬂe@Qurfe Qerddkifab ¥Rcrjot8iboldaldol R dnO ks a'slrequest to stage the
vehiclg ﬁ?r@ d Ftlgtecg él{rgran%tgvreftyﬁ léie ::Aéﬁfgs g&gegbrﬁél{ees?agﬁig iﬁ)q&%? g? rer%enﬁ%ige 699 and the
messagn9d donstiswiessin pyiedie@iest togtage thgehickélyehi cl e 160 to

ar’fﬂué’@n filis @ibgdiﬂﬁt iné Qth %@5 &&i@st&@%@&egﬁﬂé véﬂfciet(t&ez% in FIG. 2} by
erial tran ment wi shes

notifyglg me CAII\@{SlIég) thfobigibtge m&sﬂgf: ﬁQa tey gutiérg &hﬁ ﬁr&@nzfi SRSPHR Thls pgrgcular embodiment
theref@e n¥RiNG e e shgit@fof tHeereldwit @r 2| ntMGNB PO bE 2 pafhxenhe rhatgal transport. Note,

howe‘%f: %gﬁttieeiﬁgh&ﬁ% rIo{ Mﬂﬂgﬁ S& el Iglg ordgxtie('ifs qye%A%? gnlaf for egh%ple set an

econ sone enbodi nent I ne
alarm solelyy &r &p ﬁ*ifPf@?j"ftSP’ﬁ’iélg BREIPEES FHyost Getshoym driieGge of e veicle (a1 206, i
measures. For instance, the illustrated enbodi nent

assigns a variety of "stateds to appoi ntments. A
processi ng appoi ntnent such as the appoi ntment APP,
includes a transition froman "active" state to a
"near conplete" state. For exanple, a 15 mnute
process operation transitions to "active" when it
begins and mght transition to "near 25 conplete" at
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30 will begin. The nessage 699 requesting the nove

(gn[cl Hgl_es not only the start tinme for the nov .
pP& "M Hent , but al so an identification of tffé?T"USZOO"m"{”)

FIG. g}atﬁfsln@ikr 11:1 Qmp fe ({;1;9 Yrge bytt]naeAI&le [4% ge%%@&ﬂc?cﬂ)n ftoQBmJu@ fhe material transport,

ransport and st nation | ocation for
Or, st e, Lsepiaﬁ mRp e {heﬁ@swé9?r§§§>af@éhaawﬂstl%t°/smet the staging (at
206, hIBG S agessehdife v@hbtChoe siboA) to TS, the di@erialMRE Y ENGODat, in either of the

latter %\ﬁonstcengticisttl?eet]inperﬁrds?ag%é% Uc%gcle (!u%(i Bfﬂz{;oﬂ mte?be c%?sﬁlganp‘? % the time at which

the algrgi9¢ fsefirede Fhat &t e B A1 réarYrﬁattﬂile\P@rIy 697tth’éremmaedq<3@1nﬁwim fegriod before
the mhtB&l &inagktwcﬁem&e$ccuﬁ om the nmessage 699 and the 35

B R B R R TR b S i
time” rfgrcfpematasiak thaspart, ag) rhntg:h@fehlches wadthi ohe ticdpt 1208 reaitnfoy fp @tual transport.
Mten%)wéoanbom&dta‘ Mangm&daem AMz hateid 38md fhgY g;hm&t hye aerﬁae 39es for the actual

O.initj mat erial transport.
s opd B A BB O - TS PO RS R MO e g din e
stagingf Alshewheehilet 180 (satbj2@6 to 4 maxkhu@ qje e fyehencpardeess bpdrtien, the extra
marglm?t{a? 'Eé @sm&b[eﬁg ﬁ&pﬁrrevenm:;x%num mmWwolzIt Q@t ﬁl@ glatlilﬂi\{ @%ﬁo%an then be

In alternative enbodl nents,
exec“@é?%‘ﬁ?n“oﬁﬁfas%%’anpl e, set an 40 alarmsolely for the
p UmpRSiBus@rhteS@ibddingnt athe@Xpp @GHintne ok @slkidet tatagHl) OVIRgd dpPdintments. As

prewc&lg& g%%%gef 4'% g&éo%%ﬁ%%g %&%gyﬁgwag Ve sc.lr.%ﬁhng ]%/ooked appointments are

subjeqt (i prodifjeatipr fpstcpauagPdiyy thehwshedning of 38w pgpob{:_meats and to adjust to unexpected

develc!i}ﬂfehtﬁ a6 dthb mstaos ke@étzI oakBe bR MBd@hdiAl Baokeamemg app@atmems may be
ati v

sitef SRS, W EE AL (5 e S0 LS UG8 RYUCHE e tmeected. A

waferD@@d mathnﬁ,lf@ms@)lcean@ A dg@puﬁ@t@av@qg@sbhe@uﬁ@tm émygv\ﬁl)ls rgeess ool 115

m1ght'bmaﬁ H(@)\;nQn Fh@ %d&ﬁ%@ﬁr%&kaﬁg%ﬂﬂﬁﬁﬂf Jf wamtI% ﬁeMgv sofn@ oﬁhénh Bcessed soIne
WO scena for sta q %

? ﬁn@st be able to

| a
of the{}‘eﬂ*?PfeFeése% a’[‘f‘ Qb@ ﬂleffh"“lil“é’m?is ‘ﬁ‘é;}l%eT he Mﬁ’%?ﬁ At Reilpt!
schedtilt fpproptiataviiteial thndphe vaboikc890 by the ff—:stécafzh LSBkads. i s, the
LS& ggt%er%% %%aoké&%:o%l:s@xﬁ%’h%%m&&s )J’ b% SBIH whiclr may cause booked move

predetermn erio )
appoigtyenisip b whifted. ey me@wnfdoab@tecwh pfﬂ@SSﬁéﬁ?HOﬁ%@aﬁ Bpladee 2 “commitment
wmdoﬁwh’eTihe' commithak eﬁld@nfﬁe\ddegmawm AYe8h ﬂdaeumehat q;d t@fn(p&{mtaﬁlﬁ MSA 610 to

“optlr%xze” the sche%ule in reactt]ﬁn { fzﬁléés i} {[lxe strIe oiI theq'gztor% oF m va V\?]us ﬁpp(t}ﬁl{mﬁnés Processing

e1ls
appoiff@Enty ase vievad ys ‘Pods auhiestriget. URxistirgrarsspiog appommbrﬁseqrmmnv@ to slide later or

earlieSHRAC {;vﬂﬁﬁ] thSir FEEREtRE QS SneAlvifdolt & nBRESH, B dreﬁtetabl%ré debidADschedule. In
e vehi cl ar ri ves for the actual

the I*l“f‘%i‘f?g F?B’Pi’ Y QERdD 8P 19 2PRANTROSE aff’sﬂ‘&?ﬁ”ﬁ‘“‘ﬁf‘&r i Fiffypiyt the next
appoifd@ertdsitpealiitestiono of f set unanti ci pated del ays during the
Stlaogln&gncepé! Iﬁ'&essm %p%mﬂnénﬁﬁlayls%& éaﬁwrst k?iln@ Q\Iltﬁlq 1ttv> Qoxffi!mﬂmenf'] window if a

maxi num queue t € ‘next process operation
prewOéwsacassmﬁalfpgwwwmmﬁeeﬂeér r %ﬁﬂ@é‘w@rweﬁfﬁg PPEVEAR Tk brlfied later in
time 10HEMEIdub ﬂiﬁce‘dﬁxr@aﬁiolnﬁﬂih‘ﬁt ruﬂ_d‘t&) 1R @ ditdr stua @NSPOLIAsGaRNfot e Rffected lots

130 arite) ﬁ?thﬂgc? l?yg ! lgg ap tﬁee i{t%gpﬁolc%?f ?%S aillaaouﬂmcnt pas‘i)een c{langed The difference in

_ start timsg fndded tipnssda glpeﬁ:golfgé GWG@SIW}BNWW% nlp)gchalmg the pppropriateness of scheduled

materiRl @YIpOUS | e Hﬁzﬂl&é Fdokelt Iﬂ%cés% a@{;}ﬁutﬂéiﬁﬁ nﬁ)aédl 65 att BRlicMAR! time, the lot

375 for "reactive SC ol ntnents arge
130 i e ot AT R R Gt b b eBAS BT HaeGE REon Gomersly
later s@ft timeweaptho lohtJFeivll tamgort btea dp eibitr chamstarex, Jéteettnaterial transports may

be appg(ﬁ)}ﬁglz QQ@E&E the c@m@g amﬁ tiW%r%l%@Ot rlﬁ)a% tﬁes& Qw&d&ﬁé e ﬁl\‘%ﬂi&)ﬁnﬂtm&nts may
accor di ng %3 Booked processi ng app0| ntments may

be shgtﬁql FTS%(H‘SIWO dshlftclgn %|aésac1at%fln go?eésmgczﬁ%%qn% Iﬁsﬁéhat multiple move

events causi ng these things to happen are unexpect ed.

A wafer-based machi ne, for ®nstance, may go down

wi t hout having been scheduled to do so. This process

tool 115 20 m ght break down in the m ddl e of

processing a plurality of wafers 130, |eaving some of

t hem processed, sonme of them unprocessed, and all of

them on the process tool 115. The MAS 375 for the | ot
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the illustrated enbodinent, to sinplify the |ogic,

w@%p)g nt anents are not permtted to shift past t he next
Bpditht ment in either direction. For inst affcEUSH0/037099

appoB{n%ﬁtg%ﬁ& RY sc%pdﬁ%d %rIEEIQtt IBHI?cyreE?clﬂl {stdes? t101|1 ?Qcation tC'o:ET?qeuentIP( there may be

ts comm t nent W nd previ ous proc ng
severglFiont WPABREITTe At Brserse verawsgﬂnce& mlarly, a processing

appad M@B,tupﬁﬂ r@nﬁlvm@ e SfpoininRel slaftcRingd, Bnonl ioikEr thifips !B the MAS 375 and

passeg tqﬁegrr?el\'lvzlin 1011 %or ﬂ-? c?a?lge%:&ggcg%gé Fp&)%{glfﬂﬁ g]f'hfe%@gse aﬁq r8tf1gves the current
locaflmfs@fali*f’eloh b?tol ﬁfqnedle eipta tstaee GOBAE 116 IrBocessing apreitrirobkedd changed is the next

proce&ﬁr@@ﬁ&ﬁiﬁﬁ@t apﬂt@bﬁ&d?ﬁr@apﬁb@ﬁn&?% QMQQQQ@H&EP&OI@ process operations in the
I mes Or

ﬁ,ltureg Iélbe% e%ee 3@% é‘%s feﬂ'ﬁveg F}Et prtqute?n{%i ocaﬁxgxil eE ﬂ'gt I@te 13t0h guor to rghe preceding move
3??“&9’19‘!“@}3 r' Thistrefriessbingides € édierice detrigvalt of rhie dbstibatiam sdorrival.time Gor any active

movel iﬁbﬁ&@ﬂl@xﬁ Tl'lef M@Sbﬁ@ K%w@ rtﬁkcga%ﬁéiap %8?@&%9&%%5 5 d&pﬁ{rﬁg what move
rlier start time, the must arrive

oo T K T PR By S MY e ats depndiog
on wisthbredyhed apmingtidng brebetanmpof 4ng are G0iNY, @h& R Yhe n@ve Hadlbe@in.

st §£8Lm1§:llé g@hagge%g‘ds W& nllagg éf]tgeoboﬁﬂa% %096 £ﬂé§ig§r ; mflzc‘%e [hté MAS 375 can

er circunst
shift ‘Fr&rycan"ﬁle“ a pehs Y %i‘f"'éeft éf thecepled eovrePeBmps dy ach‘fﬁr fpu\v ﬁ:r» material transport

itself hasnmt §ed beguhahd BokeliZhbve hipoihiiRR&as bd thalcledNEd atﬂa@ &Y Bopropriate move
appOH%Q‘in%q ﬁ&%ﬁﬁt ?f tlrl]é%akeg mlg\?e agagouftrtneengxs actlvg tg)rpds tlr-lﬁ matef\rllg{ téanm;i%?setfthas actually

associ ated proce
begunpifip £5pPY cppiple ond & SV‘@W@@@?}‘C@@ STMSP@W US2OEGPOBAGAGIal transport in the

actwea@@@'aﬂ:tofﬁﬁﬁﬁlﬁtomh B& tﬁ&ﬂ%@yhe@ﬂm&@ rap;ﬁmltrgénts]tg ChelrQw [48AEBon at the new
destination | at Conse tg there may be

procisyg R T P Qo NG S0 B SRR st e sopomien o notiing e

AMHG it 38cnﬁﬂﬁmamdﬁ@matm'ﬁhed HeBArBASime UPO the LA &)5vdan gotifhiBe AMHS 138 to abort the

currf:rf'fl HBQ@I I\/ﬁgﬂﬁf&m%{ f’ﬂd%tr&'&%@ %wn ﬁ%ﬂ%gw Qﬁdaﬁ[r?e'h!;] ItJ]&;? nev’ l!mﬁﬂci'r]l by the new

asses it the new I nfornmation
proces s FRYBEISHGE S5 15 S Qe i fioicoPEm B B o g gy depend on
capabilifies o€ A paetitistar impleMmenddibooT te GMHSISS| Ot 130 from the data

St&}{pﬁmt@n%gts axlepals% ngggngf ghsag Ieﬁ] gvh?rp &)191{ Hur%ﬁe 11,t(hr t 5 dtgatxog %P e%gappomtment

processi n
mmediHehp PietcABa it Bdinedy teh awg@?ﬂl i éhep gepomEmants rr@d@bsotbebgA 605 and MSA 610

beconRREVAL thOF 609 shRSA f6 Ut def ‘f@lam‘ish @13t dnben) I\!ﬂ%ﬁm?ﬂ%&hén@ {vﬁdneﬁé%ﬁpomtment is
0

schedulg}[ Eeac I;{%Fe \/(th tg% g nf Rt Eg) e sﬁ,?:cl@mg ggeln é@/stal 10 are nottﬁed and these

aIarmq mqu@dcé@?f If the alamsgosndl they bt schalviilg agdntstéh® 6d@stoivnigtapmintment did not

compl&f Q‘im@{%r 4oM 3that b dABmb @biorR Weads bk Yide FONE s@ﬁ%@ nf‘l'iﬁe @tlﬂusa'-eﬂe% one such
reviews the cal endar 385 for the

it R A FGv e aospRet HEA At Sadh IS BRUER R cvpeced nd
so thewloiv€ fppeifitmeiteV, Do ke dprapperiiire pts siafte laatih e toldd@miMd&ite this longer
durat1c§17 $u élﬁ&%as@%&%o&gﬂﬁag%kﬂg&ed éﬁgztlmgathfxe MGO%M% the MAS 375 to expand the

poi ntments are active an % are act
move W%‘f‘ﬁ’é’l‘t Mzhéf aRseRTY RS tsd¥iin3 7S Reginsihibige, éa‘@ﬁﬁlﬁg’éd rreshefiglingther move
appoitifentide, if the booked nove appoi ntnment i s inactive,
hi f ancel [t an
aroehr Bl Fhlee ol Rar Aok b PR YR T 605 may
receivg hathepee adsage frams pivt 610 indiseing thiyarosessing apoibiegat has bedyganceled, for

instand30FK R pIRVLLAPAGT N haTRRLer %@Q 1D Gre& ANC 6o ap@&ﬁ‘m@ntrbﬁ%n the scheduled
nt scheduled. If the

nore appropri ate._ ppv poi nt
comm§gs Sy eap%f‘o v ﬁ@-’hf@cﬁ e PR HOHER e B rgfove the canceled
appointmean §porit chitelel 685 had badt wahddylingb €O AS BB USAn0bs eastiated move

i I wai t
wopoir 8 R LR o AR AR S LMDk Sl

appoi ntnent to finish and then book new nove

appoi ntnents to the new destination at the new

processi ng appointnment stari’tinme. O, the LSA 605 can

nodi fy the current nove appointnment by notifying the

AMHS 138 of the new destination and new arrival tine.

O, the LSA 605 can notify the AVHS 138 to abort the

20 current nove appointnent in md-streamand then

book new appointnents to the new destination by the
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conplete tinely, and that accommodati ons need to be

Wér%@'e/ iLn the schedule. FIG 5 illustrates one such
G4T18h. More particularly, in FIG 5, the HoVES2005037099

ap %&en&lﬁez@t boM&d haﬁxgou‘ﬁlgén%nagee Ehtigeldr (?a'ilée%g :Inﬁ E}&K}%@ﬁed thte changes can ripple

expect ed, I e nbve appoi nt’nent
through, Pﬁ‘?fﬁﬁseﬁ‘ﬂ“’ aAibmp%Wér S planaep. | fEps aperjnsfifujpd by psingle coftware agent 365,

but AGe@EYgaheeitha JeM0GRE on eiunipl icBlbhdark, Nie@hdilesn ﬁ@&@omﬁx{é@c type. For
insta{l gnﬂﬁksltllgs%g ecf )érgbg)%}nggtdggnﬁo%ftzslsn?ﬁ? \}Jggm Ql%r(l)tlbﬁ rlrsléth ﬁ( Q)?x b?)?x tllescalendar 683
mainjgisedshe [SA 6Hend heslopts 539 @ain@g@m "lHiiSA f Hig However, move appointments

will E@M %hlly rb@ thea&hﬁndae $eh %@Miain&gbﬁﬂlg €8A rﬁ@y e Foﬁ%&ht&%ﬂ? MoRed on multiple
ol nt ment

cter s B P A T BT A VGUT o S B g vodate thi
Caienédr@tem@wih él?hlges trreslsagetiértmms o oMBA iBldpricadificat | ng t hat

a [hGesH, rtlﬁ RERQL Q&éﬁﬁ%xpt@sadﬁl%gl &:ﬂ@gr@lc&%onén%r (not shown) known as
« st angce é_g ocess tool 115 1s no |onger ablet
“"“Jﬂ“éseta“ H@*@B@&Sok %P%ﬁa‘ie BTN {IHTRS {higack E¥7 i Bgyprocess flow that can
affeccibgimectiedging. Wherlgomirs “Whenibthie topBd) oH68Bnty @GRl Aesy. tNEifigt GluBlish” events
when%hﬁ@&%cﬁ?%ﬁﬂgﬁe fa"c{oryWL sltelngrg gp&{r%gg g@ eg%rlgb%&%%g software agent 365 when an

poi ntment fromits ca

eventof GFFaLfg Pitigfied rhe noiiflg- 3ips idgrtibpolthaslpeie i Ienlogniisy aposifi, b
appoiaRiafti chinpB 365 ard Bk QeYhd SarhdlS thitGHE bé Andldied heSENBBHdil&E:. The various

e Y U Ren ———

The dafstarertPPralpn eoployea sinibpt Wdistensie ke thformgdds teewoitsaid tie dagfory that change

the stﬁt@ %efeb‘fangz@%otﬁ@ﬁ ahd Rn6rs teRERUAR thﬂa@e e BiLace fS%OOW @RYhe state of the
s are _instit

cal en ted
sy o B PR Pl O oU ST BRI AR A B o detemine th
locatigrpqme paptameait mateia! thespbtxdiuedotd A0 thathtelpb &e cabendar s,
deﬂectﬁcghcﬂlgo @ uhn? of AP th%g‘%{lﬁ hs‘ie)%}? in ‘Ecggtwe E&?Juﬁt{éc’ethe Abﬂlty of the data

i1 lustrated enbod processl ng pol ht

he
stare )50 kP BBgRF oo o REC ArBly ea5m SN ﬁ@acuwy useful in
“initid] brdedulSA. " 6@ benamthbriche fioa i @ngiabughi AP affid bﬁﬁg&ioﬁﬁ Cﬂhebyft\iafbalgé\ﬁ%és need to
orientﬁrgglgnsel V\@e\{ %m%ggéfrg il rge!nﬂitaglg-@% dtorﬁé% lel nbi& 816 state of their

e ca mal nt al ne
manugioiyisie ﬁ?rﬁ%f@%a@k@@ By netdl te pohpdale é&IOéﬁ’@aanmavcmes kept in the data store

690, aﬁmam@esp s bﬁﬁﬁl&%ﬁ&ﬁ%t}ﬁeﬁ @ndqeaﬁephrﬂeg‘case@%mmte%b%h% LSA 605,
for ms%ance \c/:\a@lralgcesas af?ahs%re 6{96] ?ci/ c}e? %rrlllgciu Igefaeglg tl%tpfe?lé(ir,ss ?%‘lés ot 136 15. Dwuring initial

respect
schedgipgyrikesl.9AN606 N@GCp’Pfe @@gbel fdnepvgctivity viahingragresh, and kabedslof bppaintnents needed

for thﬂgan&t toeégﬁlbl@ﬁé M&‘: Iot QJW%&QJ Eé’@nﬁ)oﬁé&nﬁlg) PEALSs &Qpéall the MAS 375 to
Schedé%‘gf novvn as 'notifiers nd "listeners,

%&ﬁ&%ﬂ%ﬁf{ﬂ s aieioed e T e il 10 vas n s
during theginipaliog @8, ShefMLAWS 15 hat scigdwle thahbectat & heledvagohigei bdnragnplete

Thﬁle kdre%%ﬁ{%gcﬁ%smﬁ HQ&&E toq & scl%] 8udn€ paﬁgo‘?‘liue%éi]? th%V&ﬂv&axe agents 3'8? In addition

factor lers
to scheuling tqms?fﬁyafp FERUs %%@Esg rnyt:ateLtihg exepudips of sehpdpled zﬁ,tmmgt iFpyexample, as a

sched@@iGizk E%Bﬁ@éxb&iteﬂgheﬁsﬁﬁeﬁmg @geatg@gnttheﬁ@@ 40R 81/ o ile MBI, smcnbes to and

moth{r?]%a%to% Eate (§181Pg8 \;:%er?f elg any t1on| @ﬁécl fngoz}%exg:ﬁxéokx}tcfrf @po%’ment state change
eVﬂﬂfSaipfp@lﬂmfFPé Hret 20 laganbeich 68@5“08&@1’@1119 AoBimitoery agxalbé spoimddle for initiating

apponi&hénl st;b@clﬁﬁ@él ays dno'niﬁ)rﬂg &t peﬁtm?l@cfi PR Se W& ¥R OHS tidihers described
t heir cal endars

can t

sbove St B 0 TR0 SPE TG MBI 15y ORGSR pFieh how progess
is morgigred) thgw Bﬁﬁmtmemtas atearasdionel 69 Bovaprs@ssgp ioyiScdfontiedBeduled task is
presenfifi bdidwot €ners to keep informed as to events in the

factory that change the state thereof. The notifiers

and |isteners therefore also update the data store

690, so that the state of the factory and factory

control systens is accuratell§y reflected when the MAS

375 accesses it to determne the |ocation and

appropriate material transports for a lot 130 that

needs to be transported. 20 In addition to the utility

of the notifiers and listeners in "reactive

scheduling,” the ability of the data store 690 to
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for that activity to conplete. If the |lot 130 needs to
(ge tra_nsgorted the LSA 605 may call the MAS 375 to
cHedet '’ t he desired rraterl al transports as dfGElsHaY037099

abey %or exc1 n%tie %g % regsmﬁs ?1?10%9 n genilgl el;cect tec? the ggﬁ %gfﬁ&ags@o?l% apgomtment states

transi
by res%@cmp@tm%stw@lgﬁmmpdsbyum&w sTbe MR 61 moniten factory state change

event§ QGIED |e&tn@ 1ud-E|ilﬁlg fapi &bm Iﬁé 841148 51 RpRBNHLIALRS b QralsiBn the appointment

oo SIS B R b 5 O b BT Bl o APES spntwi

update tije ﬁﬁafap‘éthft frwcieirdapgtiitoant of theapbrelesleadhr adperfirh jother, fufstons. In the current

zsatmotﬁqs@%c@v SaNRGHhRL: SRS Mnahst BB AGcHKL B B pr
examSl hodil i n eCBIvVESs E;Q) 'E hte ¥ g Kv%e ana Of?e tﬁéjR/%(te&ﬁlg appointment

a, ]
has b5} GRS SE P ket oy of %W?@P@”&%@F%’P%a@?‘ﬁ?‘@“‘dﬁ‘é‘fﬁ'@é“’te‘i ”
ev8pttghe sciwdididg agentodentifica éhe sed @gboininryy setgdidd indadaledda8 For example, the
1SA @Mm& {15%95 n@&e@p?cw%@ﬁl g&ed’%ﬁd %}ﬁg&hﬁelﬁlﬁ%’ t}l@?rg&ﬁsthfggag{/omtmem. Assume

hat an agent w a correspon g’@ ol n _
the ma@taa%ﬂlqﬂym thisespeniadiept @u%kocqﬁ?n o p Fool nog 1405 psiprepre fopl 115 performing
the pioteadig o @Nga 30 dlinss Idktinkih ilddgioh S tﬁ@;ﬁrﬁ@fsmurbdwrsotﬁ%st tA€port 145 of

the p%@e@s tg{l 1?5011011 t‘xé ge&fpr&@%m% u(?ptoﬁ{r]n%ﬁt Ng%%h%[ tlh‘? %sgomaf %oc}é ?he g{ocessg resource 150

to meﬁwﬁﬁwas |5ﬂ°h’éﬁts§t0ﬁﬁeﬂ th@:fiaita\mteeﬁao aﬁbwsmrdﬂg w@éﬂy as¢e§amed by the LSA 605
andoﬁlfa’éll tored, how appointment states are transitioned and

ssin nitiated for the schedul e ask is
or e RRRE g ph e 20 86 25 S hTr CRA0L Be oo o e nex
appmﬁtg}pntégsaqm@e@ [heijsthedplipg egpatswil ngfoappgmmﬁerr@rﬂmcn@s Kdebanited below) including
1mt1atﬁ1é QeUbSfhtmdnh €n o AxSib%, b 3RS I RS %Mpﬂ&ﬁﬁ%t w8 AEES Accordingly,

i ng_appoi ntnent state changes I nitiated by
&7 S R BPE TR MY BGREY dt Wil oY i ETSHh g processing

agent §SLEALIHI( to. igitigte @u@sing of thel adadssonigred gt th@mo@asmnmgerh aFhe MAS 375, on
behaltsgfq{let ]?.QX 8s 8&)@ u@&tselﬂg V&&éogfqexrehtgl a'i 5 %ké Ilgrt}or tﬁe m%ve aPpomtment in

appoi nt ment he sc
accordapgy withhge %Wé%la% a'aSt deswivphdolse @ﬁord@ rﬁ“}ﬁl r@ft"é @ppofrfigent start time. In this
examBS€ NRAUHA 65 Agent owhk |ANII paadio: !hh@‘o@t‘ abem@fl fbRitiating the appropriate
trans %SOCI ated appointnent in the agent's cal endar and
pOT)
perform ot her functions. In the current exanple, the
L Se @658 6pewidlingussonsimoapabinn (rechtimestionn's (o brafitebat dheeelieduled end time of

the md)ﬂé qmﬁ)ﬂﬁdldﬁg '[thﬂfﬂarrﬁ té!'ﬁl H%rag&@ %&@@st@ﬁ)pﬂérﬁtmﬁ tnot $3e0)ReBBicate when the
eGP oS O o B 5L 0P R ABHOIT RN mtfpapy e sanss cvnts

as distiesed abovd dn the el of mangoriigemive apg@mmettd, eangeliea éxtocation indicates progress
of the%&ghlmaﬁgﬁm ta.gkccﬁlﬁ gééé)%ﬁl écﬂadtlllgds Iﬁ‘tﬁil@ ntg@iSA E(%r shmﬁpééxﬁl’a e’f‘ﬁ:tory change

l shoul ave nove appol nt nent sc L i i
event 1nﬁﬁ3éla$ thé‘rew alopaipn ke ghapyed Fendy 18! B A A e vensit psaligpreThis change is
initiatéH(byttieeANTHY €3 5apPOWET Mes) trerhding: Flie Sar@¢ D lsl&whﬁc&mﬁm&@ lﬂfe Q@ 130 from the

tool pérp ?@t Iﬁ%xsggo & ﬂ‘ieogA 63 rc:gllls QheCMAg 97% t? tr%g%gr?’ thta %gwe apgamtment froin an

processi n g on
active aféf§ 4 n@eoceng” efetatlilcmqﬂrcsfthet Ihféenpfrt@ese@réls irenseagise el e Ferrosponding LPA 695

is notifke3K €5 tadkRsopiRted wiltfBis Qfite oHah}@ rdaﬁl%@tﬁﬁs Meimtétl-@ for the

n 0 t ment ciation
or bR oBeLEP BT8Py e S Froede e heaion b
changeddipim ahEbirdnsit lstabenetd tiefochtive ofltht prosstsoreuGOF0 nam*.t ﬁlhmscessaﬁni 115 that
procesg'ﬁ theQadhd, yTlﬁss&grng @«lrcﬂﬁ_gmcj&% olGhd- S Q@ wl@:Hqic dQJeQ?E §ame;l' Eas arrived at

he scheduling agent wl| obtain the start tine
the WWéW‘eéb‘ﬁ?ﬁt Pﬂrh@(ﬁf; owjny. x%tHBIS pging, the Mﬁ%ﬁdfanqatw@s theppeve appomtment from a
procemir{gt’) bttt mentolydseda stat edle lot 8 Ischedd bi ingledigaidh 1ashtloh. In addition, the
LPA 69?[5 n& cgsg ﬂR@Jsm&g sh&h’cﬁﬁ 3&&&643@@?&%& J%‘?lﬁ g’gllt 9}(‘!? the ?;[18 tirne alarm (set

CMh”PﬁngW#és*%@mﬁﬁgﬂﬁ@ﬂﬁG%%V@d&%b%ﬂWH%%ﬁﬂﬂhas arrlved
Accordingly, the MAS 375 will change. the nove
appointnment's state to "actil¥e" and will notify its
respective | ot processing agent ("LPA") 695 to
initiate processing of the task associated with the
nove appoi ntnment. The MAS 375, on 20 behal f of the LSA
605, al so requests the staging of a vehicle (at 206,
FIG 2) for the nove appointnment in accordance with
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of the material transport task that has
een'sclieduled. Initially, the LSA 605 should receive
W%Z{F’%f"dﬁ/ change event indicati ng that the |R§{T/8S2005/037699
! O%ﬁﬁ,'ﬂ%ncf),g% et{(m o? tpge%\{e];?{a}gohmntrget}lg tl}es %é&@? lltagt é%f) %nlfeﬁlgxt appointment
on ltﬁﬁﬂ%da}:fﬁ@ ( e?ﬁsualemmoweﬁgouﬂmmwu the) n¢xh eppeiaimeite rTI‘(enae‘trce location for this

appoﬁth@m.‘) th&ﬁ'%@' Bl 1150 BcdtBh arkiIQ dobi@8on toBRion L RIWIPQlolker 155 nearest the
the LSA 605 calls h

proo o0 Bt OB RPBRE B T R PP SO Pyl St e of s
movesipRutimendisan thp frore i avgstiltghealt S, 605mvdil cabtiugign talaen (feidretineadlarm™) to be
fired at&@%@%rnmﬂmang e RER g]%p%ﬁﬁnent-r RR G0k &9%99{19#‘19% ABR tféa‘@é aotually prior o

I N case asKS asSsocCl ate
the SC&W&QE@OW@W@HWWSTW B Wﬁﬁdlf%@%ﬂsfe%@ﬁlﬁéht | y,
t h‘é’lhbrﬁi@e B0 {8 0bH dhrh @dibdalligaciaor ALY (SOSC IrRGa 68Y @l among other things,
call 0#1 B]lg hrﬁ@;it3|7§]% Gf’l gé thé H&/e a tomﬁneln&csa e ttﬁ S It% ad§1t1gxh ﬁn ?Lﬁ/g 605 will notify its
nsit at Ion 0O e

roman Intr on to t )
respegiive, bR € iniate e@cefs@ qﬁéﬁﬁ@etmenb The b%@%‘i wilbesnd appBPridtpagommands to

the AMIH(SCIG$ soaditidth @oveditnt bBBe cahidr $n Shangewamand 1sih5ﬂdteii ShdRling the use of the

method 28(5“1& %‘11% ?W%ﬁ%e‘g”mﬁ{lh cq(resen%gn%gn:t]t%rb ?Th%% A 6? %‘F a’%cﬁ %%?ct an end time
alarmAfSul:[SMUglﬂpéﬁlerﬁSA OheecdiiiSa B8y chaapsivenit oxdisating Satrtimlet's location has changed

from ﬁ@&ﬂfc@ bﬂ&&ﬁt redolii0M 58 1o anlh RESEREMG. 1HisRb &t Q1t@from the A%VIHS 138 detecting

" {Tﬂlqﬁol state as the {ggt 135 has arrived at its

“388% QB8 SESPPSHEOMR Bldi tion, the LPA 695 is
notheflisedh0p wilt@l en gre 0L ¥i5rig Cl&l@Uhedmm apehfneaniech as agive” state to a

procé‘sﬁ tdte” glfld Witk B VE @E"A%Bﬁn%ﬁgmg&gsﬁglaﬁqu%daaﬁ s (sé&t Assﬁgie the end time

ier) is renoved t he teridl transport
alarm éffﬁﬁ{lféﬁ%'&e S0 PP areoi Hih s SET L IPUEES oE S D006 5B it the move
appoitt@drt IGO0 H @3 e (Bediiet Hurithe mcumadueﬁ ar@Rgé totﬂheshtmvﬁ FIG. 5 The MAS
375 wﬁP&ELIQ&: 5‘%5 endttil;ll% f&r%ﬁ %Q)%ltrgé slg@é}b%&st t a:?gonfltmgngs later n P me 1f called for,

appoil nt nen
modlfag&%omﬁ‘ten@mm%mf ﬁed ﬁ@itaﬂchpﬁém prespren tmeT plarms eurreﬂ@t the expanded move

appoidu@@@t i on for this appointnment is the process resource

| ocati gn d_t.he desti_nat ocati.on | e P .
5035880 AU Ne 2P L) 90,0880 L9 ML v o
changpidroipp rmait wukpsletiosine Wil sobg d P dThappol niutelirin thd AMERI138 detecting the
camcreiﬁml a@ihe tngﬁ pork Ish&.'vxﬁ%f fﬁg d&mﬁﬁoéwmg()glée@%ol’[m BREG74 §1111 transition

i.n ) construct
the moyR a%ﬂ"g‘l“?ﬁ“'(“"@t & efe?nﬁat%\r“&rwate e Lk 69% o RAtpniial PoRESiAg: nigls oyole is
repeatfdoin teasiitn @t fanigy tlae choye, dppeiftbgend apdbteent ftad cliahe@s for subsequent

sched@éd%ﬁ(}ht;ﬁe get for a tine that is actually prior to the
sche d move a{me ntment start tinme. This alarmis

adBaPed of He resest arridonarobprvierly diecussph érpott anageragnin Referring now to
FIG. T, ihe @, 130 Ber @hdiMwblobesCiadid D3 @lo@R par{@ & gLSA p@‘&ﬁtlo Thﬁ as‘-\ﬁé\aliuded to
above. 6&?&: I\\%}x I6 0 %hr?rrgv\rr)lgn g_f&g{cﬁ{lshonn Se SPer cﬁasi bjficp ca}.l at PO ng mana'g %‘PtM”) 377,
ShOWﬂaIdlmﬂ’t ITIGn3 angd fFEG. @SAhéﬁ)@alwﬁ ifs pptst {The/PtvVE3S7, am@hgroé@pecm tyegks the use and

avaﬂaﬂﬂﬁﬁoﬁy%ﬁs it)pthé fé&ptcéti% BoREQSESSI Nl A1 Hh Qscﬂ‘ﬁ’m mﬁ&mat;gg ® the MSA

sen ropyi at nds to the AVHS 1
610 s (i B PEUBRERITST SLHE. SnfHR e RISCH I FEIRAT 3 por o
destinali@@ andpdnamdiaighty timesad whichndje T$ve 6dfseacef 'ﬂhhemmmaﬁ}hmdneﬂ@ .2, the move
appom't:ﬂlan!: IMZ':‘m 1’\2’ sh'an ﬁ\‘ﬁ@ er Gk sé%&u@dtfg}%w%t?g@ @J be' nmé oQ;Qd off individual
LSA 605 wi Il al$o construct an en

ports I%B%E}H%NVG k he LSA 605 receives a fact or y change

e e throughokhie @it Mgagemadt tahie MOR'630 InQales BB sdhamliGangeda 605. More
particuﬁagg,gtlelt IglﬁI 3%?%&&%111@& \9%%%8 artiﬁ,ﬁaqu %% 3]\75‘.lﬂb Fﬁg\{%fg gf(}r Gsﬂlns information

hi's ‘even
from theck 77 Mg builds i e GaPids €10 thay st whetSIt@thelléé\ﬁiOh guring ¢he bidding process
process resource 150. The LSA 605 will call on the MAS
375 to change the nove appokhtnent froman "active"
state to a "processing state" and will call on the
LPA 695 in case processing is required at this stage.
Assune the end tine alarmfires prior to the LSA 605
recei ving a subsequent |ot |ocation change event. This
i ndicates that the nove appointnent is running over
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repeated in reaction to factory state changes, alarns

and appoi ntnment state changes for subseguent
Wé%‘ﬁ’g@%léﬁ appoi ntments. One aspect of the pr P52005/037099

d:scués@cy @Qﬁdqul" ﬂ'ptﬁ Qﬁlgvég%%ﬁsj 6é? gllilﬁgegagtﬁ?as %mr%@t&&ui a o@%g H%P ty 'time that are

Referri now
derormgrd by e RS0 B 5 STIEePIG k5parefss scbeaigs (eepfethe MAS 375 the
movePPpditmdudlyeedsd By goithe \¥a $3 0b |tﬂéd1&dgn§c0portﬂia Q¥ Bime Tth@ a\k\@ﬂieﬁaﬁs close as is

possxbclg' ?omﬁ]lat t&eFl &nse%ﬁent?y, Ejtl—%']g?‘rhéa‘h;pxgl?ﬁﬁ does nlo scl'[l) %aal?gk %e lot 130, it

stron@m wep@ sceedu g onéhall pidlisdej 30 thrsugbélretoseratfﬁh eftﬁltlﬁMBW
an'pmcmm@rmavb hppOSitmeht AE KBiakdAVERuBNS, 2 @AY 8f ha R 1Y known as the

e R SRl obEE SRES) hGo HEER O Mo aimmppoiins o s
380 exhgrtesge e & ¢ iod wildtingfo p pot wilpudesict b vbdd ofbovees Hage bdak Sheduled or

are in ey ,Thtlsh €n o@l&onﬁ%&@feﬁl& er)ée f&hise pQJrf.tl§o<§,‘§p1é§{%r otﬁerw e not available
" estlntlons and or availability times to wh he
when p @iRvegp i pErhis peng nove appointments (e.g., the

ORke instae:p.i mbﬁmmmetmes arisd¥ByhesthO WO SI3R0 dxbdates 4)110(2‘6&&* daelot 130 to a port

befores&gc%gﬁél aer%\fe%r aLJ!I%r opfﬁ oi]f}% pth R&%Smg S%i %@tglpocg{ﬁgd orl‘lfle MCS 380 does

individ
not Cqpifies &&hor%ﬂﬁ |“’5WE8¥ e W@ﬁw@mfxwuﬁét T SIGRESR0 G exeoutes whichever move

appointiért B@RG @Bthéd g &C deMbthdr B ifErfddd Gvith &8 o8BS 1f tMP bRurs, the MCS 380 can be

mstrutgead t% for%s%ﬂiey llocg% r1]oeun(!l:>t o[n:g\:l/ltu%?? ,&e@éﬁtgr rttqs%cotnﬁs avaﬂaﬁlfs Sx?tﬁé?r}s%olﬁt tge lot 130 to

i's avai 'S
§0 Efthep st He a@@%tf@mcam appailritrpient m@y Yerfielayet! hecahicldd, w880 can affect other

schedﬁlél@abpduitm&km InSredsind BRI £SHe B &lﬁ'\ﬁ ﬂ&‘d&h@ BeeEdhd16s 130.
Y Vi 2006/ 055143 PX ﬁ) 05/ 037099
RS R R e Qi S PG E 8 bepiemoeng Y IBARIRE Bl g delay between

schedilqicinerde seldedpiorat pagsslirgmorte rithisadethy aapbe impasediduddy dchddyling of the move
appou&[hén% &elmedagb%ve glﬁéee&ap f&e&m@aemF Qspowléﬁﬁ proddE) %Eb%hfhe?@ and move

accepts t bid 660, It also
aPPO%%fSSWdf Rt a“ﬁﬁ%avalﬁbla Rt Fishvies e di SP%‘Idd’étOf ofspighration tht the
move 1B Ge poxt tah enalasié @Jﬁ&&hi[ﬁtﬂﬂ for t8d méB@nibi Iﬂf&@mlt t White sadhai deRP InBy be relatively

small £F an aiggwgrleﬁst? ce,aﬁw FC%F] 19&9%% 1%] 13 R}%\% %eg:gftlo mimbe %mte mﬁmf("]cu?t
ort hbélh‘ﬁ?aﬁe‘io@“bf’%ﬂ’ltso‘twyfs’@ioy ope & WYy rb@Fl}?mFW fouleri gt these sitations.

First, ticesl ukd Mg tQEk hehakf” otthokd8r d Slen %&@sottﬁhﬁ el ngveE B the port are performed

rati.o
prior tg %Bves ox%to {}]16 %rt aérg%miftﬁl 'X{ma%“c éeél-[ooﬁt&m é@gmagﬁf Bglortds BJH 9 angtper one if there
is an aydilablopaus Tj;@@nmmilca@om 10 be Wededy ihalporCoertagao B77S3yd bigmded to the AMHS
138, dr t%}ﬁvﬁ{s 38D upos Péawhg'u{& NC%BJ& bt SrurBeARL: il e zrénagkr@ 7@&&09&}1 the MSA

610 ment t 1 ONsS, % execut es one nove

o PR PR TP P L fﬁ%la?aﬂ%f@ 508 e B4 Rl AMIS 138 i
capablmflwn’mamg e agod édhwdilbble by accarsitg itl dk oGk &SSE. shomuﬁ FI1G. 6, which
contaiffd the3QIT RE 'ﬁl@t%f'yo By ’thegd\ﬂ-@ 1% ggndQﬂe p%E nB%%%SS%ﬁﬁa"ﬁl 1rf?cgac¥ in some other way to

occupl ed or otherw se not avail
dynamioplly fﬁ?é‘?(tateu the n9E PHigrEseEte at walbEger Hewld e éynaawpva&ma@m il for lack of

an avaBabEgloitBG: B MES SE0MAL Be hitQotddaS BBRstA%E Wdh @SuA HAPURBe foQke if the port
becomgsqg 1Iﬁ19c§, or]f()s %an 6%18?(? E.{O o anmr e executi ng a nmove for .
Aot i) is still

he port because the port
0 éit thei Ié'éFtraf% enippdidegg (e dunsstion rip timplomaied ewing lobied rodented programming
“OOPmdeJﬂqﬁeE' %ltﬁd{@n ﬂl@h‘z@e%n@rn?ay 8 ﬁﬁ}lgrrﬁ‘egted Jhe t%u@ssﬁat%l bt ObjeCt oriented.

The SO? cutes which ev‘eﬁ r% $$ ment s next without
gé’ﬁraée“f Gt HBETEITG 75 Ab/EVT BHGES MBI OBy 204 fro imbued with

specifi¢ grinls Ty edigh Siey tutrmorMUSy B8te betmvibre tolbhiévas Teirdtiadiod 184y b Edtipt-based or

rules- bés@@t ARCRhavid? QgL AY! RdARE sEIEJi@a gtogs §E§ gchfén.ggo&oz[bgigned lot due date,

becones available or to transport

achievipgragpreqefi f@}ﬂléﬁ‘r"ewawhv W@xwaa%&tlb%%%.sﬁgdﬁwmuﬁ@mmvemwe
may be del ayed or cancel ed, which can affect other
schedul ed appoi ntnents and #Increase the |evel of
scheduling activity needed to process the |ots 130.
The occurrence of these occasions can be | essened by
i mposi ng sone m ni num del ay between schedul ed noves
related to a particular port. This delay can be
i nposed during scheduling of the nove 20 appointnents
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prior to noves onto the port. Second, a dynamc

w(%%%l( o_ ?ti on can be made if a port is full to another
ere is an available port. The dynarR(d/US2005/037099

mam{ex?a‘rfu:cj, %@MA@@?ﬁgglsmﬁﬁt{%%%&)% ah g'!gecﬁ gﬁt RKE@&%%E I;:las%wcaléd 9 “helper” class.

agn al ed
The helgat 15t 1 it e obrbisely fembiplorariotsoblegis fhat ssaseiue et éﬁb drlqgate various

respolBRGE6r tBaf Frotibd ©LE Rseluh eerdileAn th6 $fdcdsOfdwlB0! INbifieRind listeners, mentioned

d then signal the reallocation to the
above ar%fdsoafgk’ w%gso@?%p The AMHS 138 is 30 capabl e of

deB@Wﬁ? fie #QSWéPlﬁ@dm&ntpamplemsntﬂi\mn QY envinmgclbsMinA §75 implements
the sﬁﬂ'é&)hd@tﬁﬂlct%ﬂﬁye thﬁﬁ@h AR AWNaridls Fhbfod®y MY SRS PONLA Bferent methods

depengglg o n,} tgar 1E is bf.rfg cglﬁ ofﬁ%l %eﬁl%li sc{ aHulglé,r@aCB%aﬁg:Pe%W ?reImtlal scheduling,
Howatgmtipringatipnyis petab lobdat te thihieplowertatias sTigrimetitnalitpataibuted to the MAS 375
mlgh@)\é %c&:@&&t@i 1959 fk LS:@@@SL% gltehﬁ@ve@%ﬁcﬂl‘fﬂleﬁts qr@@éﬁ' 0@%@5 dglg%teﬁ Ith a helper object.

; % avai |l abl e port, then
wdecy i oG e S plpggeieg Py drieiauey %Ba“é’t’FB’Lﬁ’m%" e g s ot limited
by thit speed tefimglérenpdot  becones avail able or to transport

t h@huL %E is ?Qarénpfnﬂﬁl thgﬁ§cus§<§1 Jbgvet Qﬁ glnjtl&i% %ﬁn% %anled d%:criéoti?ns herein are

mbodi men he invention Is | usi n
prese’s?di i FRErRSCPE B PRSETRER P RRoTU( PO ywa\éwwé sepregentetiye ghppetéons on data
bits wiithiy @ fehOf} imBysmb&ink B@{eﬁgﬂ)ﬁ .Ecﬁﬂ)uﬁ&%l d@@cet Qﬁ@@ ﬂéﬂ&@ﬁonﬁ til@tre;ﬁésﬁxtatlons are

the meang lllsgaﬁ%fqﬁ tse ﬁ)lrtheer:n:tto most ef-t[ccta 81?( conve % eug ancee tthmr pr gctt%others skilled in the

€d"as obj ect s and-are
art. "ﬁ%a%r@ess an orgradion Teiytie dhywicehmangpyletions jof plg@tadi siufngtieswHisedfly, though not
necesgah@)/th@lal tq@dﬂ@t[‘é@ &t Mm'f&l’h‘xt df@:te@tn@a@ hﬁa‘éﬁeﬂE S)r 'b&lcﬁcslik'nﬁél @ﬁab-feh@ Yeing stored,
avi ar m rul es-b

s o G SHgHE GHOCTEe ABAPUUE: dEire B yuEie € o gy o
reasorg ©Foennom gragenio ads itgihedsitrots aghite, valagsaslendOls,aptitioB\dhavgetds, terms, numbers,
or theRkgdef i ned | evel of quality, maxim zing machine

utilization, and scheduling fgtgec%rt uni stic preventive

211t Rl 5o BrsS TS, IPrarchin 8% pRere oy SivpiaT (§ES TEerie ko asagisted with the

appropviAE pByéfali qBanéilics @nd APhetrg BinedhicasiaanR aﬁ}ﬂdecﬁﬁtthesch}uﬁntiﬂés &Jnless specifically
stated %} gtﬁe%éus n&% as %)ggrgl#t tﬁrgug%ouit I‘H\% tpRa?en dxsckgusws these escrI I'11ons.p rfzfer to the action

vari ous obje
and P’PP?&‘FS %fraé clsgppigervice b ma@pl%ﬂs agibirasgferme deep@mted as physical (electronic,
magncftle )% Oﬁlﬁélbdluhmtﬂxbse@thﬁf soan GIEctx’{aﬁ@ \iévﬂ:@ 5 StGﬂK& xhkS %fhleij daB 8fMiGPrepresented as

pnsicy bR B TR ety 1 i o B e o B BBE ot g toms dnotig
such Bescipién arel evithoui lu.rsrtaﬂfal; dd temb tulvcrwing,” F‘empujpk . fektledhe)” rfdetermining,”
udlsp@q}, @%tﬁ\g}%r onnment, the MAS 375 inplenents the

edul | n% II"FF nct i onal ity through calls to various
PRESS WlTHEPRAAE 780 ik Ty e R e Brobepeiief this disclosure, not all

soﬁw&bepapmhbrmg;f on swhetdaeribadtabdvs ndo&smgz caddoh@nit0¢ dng@Reditbne another. For
mstanéctjﬂg%ﬂtvhx@ ggent@ @@.‘:C Me\fa%toﬁpcﬁﬁtg)% st@x% (e% i ﬂ{eMﬁS’J‘lw axlld the %rocce{ss tools 115

schedul I'n I's not
may nptcpe ahlp & qowp%%rﬂﬂattﬂw sith oty ﬁf@tsumvam wnyomanqc@m@a in systems of
this tyf:d) Achtﬁdd\é@ﬁ viibBs exﬁ%&h&mtb&f thd IERL AN iR, Mﬂ'fe&plbfﬂ &tel*pﬁﬁer@ Q&pters, and
.al ternati e e

1nterfa%es i aﬁg]:orr:lauger Wlo COI‘W n?onfgerﬁcnaee.enacllft%eé S%CB ﬁg{{ﬂfl\gﬁcg Olnf yg%li}s?ance in the
illustratpd qm’mx@mn&toe@umsqun@ Vit i 4MES 2 tedyweet i threughoanOSMHS adapter and

commﬁﬂhﬁtndn@%@lﬂﬁlb Qxﬁcelsﬁoé’ipt lslal'é'@oﬁcﬁxgted @%uélﬁl@éﬂ;ﬁ%‘?ﬁﬁt&ﬁ@& »t BRse are software
aren rom

ot S 00 TS S0 B R L O L1 ottt
d@berthap the orfsralreimplemersadespeps eSda ieehtibmart epivalyaheoded on some form of
prograﬁosﬁcﬁéﬁ@ %dx‘umr qm%&@d REQCERS t}}pQ\{)?l XASHQSI@‘Y gg&%ﬁfﬁ‘lh% prangram storage

representati ons of operations on )
med‘“’ﬁﬁﬁb?e)f"&igPFt‘& (eco ApioRPY gk Sypderd iy opriGhigt 1 srgreredipleigad onty memory,

These descriptions and representations are 15 the

means used by those in the 3t to nost effectively

convey the substance of their work to others skilled

in the art. The process and operation require

physi cal nmani pul ati ons of physical quantities.

Usual Iy, though not necessarily, these quantities

take the formof electrical, nmagnetic, or optical
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25 magnetic, or optical) quantities within some

LNl © device's storage into other data simlarly
‘M$é§¥3§§ﬁfed as physical quantities within theCT/US2005/037099

or “C% ﬁb@ﬁg)g ?nd%a]y v ﬁetaﬁ @Myﬁr’ gll rﬁrftfmq Qcc@!s ghﬁlgxll)a}ﬁe (ijrglysln?sg&l medmm may be twisted

ternms denoting such escripti
wire i, - Seriitiotle qpfwﬁﬂ gt B Home, per Fleblg tm’}ﬁ‘i“@%‘é’s’é‘?q‘i@" fnowa to the art. The
1nveni161®i§ﬁ&htﬂxmﬂgi by thetts ot atabngyen inydl@ietthttinni Ng, '
ap Ag ?Jgﬂ%’ g a{);ﬁi%nﬂo hlkS% + élgag“f hﬁ“ﬁ% ef\sl bge%%ﬁt ﬁ%l\}l}smﬁlls‘»él({sﬁg the present invention in
its vagglpféﬁqefts eﬁaﬁdgne@is ] paidea nuiplsr ofgiyanta®@ ovpp fhe glete ef the art. For instance,

in soB@NRORBRE, Ofnckd Biap ¥ 1Nl 5 £ BihOUsADANE 2R GOES Abstidadon is currently
one anot

i cat.e dir.ect
occaf QU ERES ot Lt R it dredBSe PR Hrade Oy gtleps vai v
the deytinntersis (cieangd beforpeiniiNbIE 4. 3BYe, caresent Hagingr ooesde.t dol GOP implemented
embollﬂq@nts rf@e}fpr&@&anﬁ%d Akl 8t $QoICRNTALH: CahE: Hkdehtdr Yo %6 HhBvEaE Be externally

%{Y his is not }n unconmdn Qccurrence I n systens

contifeei e el A T P, PO TBUL B IP ABIE S RSpRgnent oan be
axtemalﬂy emﬁgmmi t §aplic@hdeythepdrt aveilgplligyfol Npredepyr tedleln S that processes lots 130 very
qum ﬁems@l? Q(mf 'gﬂgtfgofﬁﬁg §1§r}g ks%ﬁl?%%%qg{é%&w\%ntplart availability and the start of

conventl onal practic Itate suc
the DRSEAAHIPRRTIT S LMY ARSOEaR 61 15 Fakiasceys 9t 130 gt have o rlaively

longeemiﬂﬁdi bdiRdeh porﬁ@ﬁﬂiﬂtﬂiy@ﬂd thOAGt twheldfi the b@ce@dﬂﬂﬁp@fn&nﬁ@ NShia leBbdiments of
cat.l ons
the pres%:g giggnt ?ool Lalsy groglf&:e greattt dﬁjex%bﬁlgf inhport as%gn.ment V\fn n%:n%rali] these types of
advaqtc“m%@m broells decrfige gecradly wosstsing dilaye whergi @mmeﬂmphmmted
pe‘fﬁeﬂﬂr&b@&v&tloﬁ 5RO e Qiriatibad :Qsm)ﬁl'ﬁﬁl i ﬁl@xgéi@agl\gn (2 a‘l%@@n ap ilcation For
anot te hat

o b & R BEeLTe S0 REG o5t “En PRV TR i o ole. Water
fabncaiqupgm:sb glmgny@m@égj inglndes puresssf tonintha Emplgyr oigplea masareﬂlaxgéby several process
tools HELHHEM @Fetlklm:iﬁg&%ﬁgst&}( @Jnu@!@m@ ugey B%tl&r ahd ﬂﬁﬁg@:ﬁﬁ' 09 the reticles, and

medi um The, program stora di um'maybe magneti c
may ﬁ(x%ﬂod the presgnt %Wonoup gkmgog) éigowg\fea axa%)maaqge%(mryé@ps of process resources
such (selugmy vafeSONPRG! etd ivbice Bredpbriafdy\empOReE YresenPidvedn. Indeed, as alluded to
abovez QI%G érggrrf 13’1%311?51\&1— ) g? 269815 {)Q %%91%%{1 Oh pro(érpss WS that prgdugea¥lung other than
random access
“WM@W%ﬁ§ﬁW§§$on medi um nay be twi sted mnre palrs

C O"ﬁiié hncleROILEe det&i@ﬂ ldé's&liptlf:d bﬁfe ,pax@EuIzﬁ @ﬂﬁadﬁﬁaﬁ@ rdmab’deﬁ alwv@are illustrative
nvent |

only, as Q?rtryex ﬁs)rlt %tg%gegloy En fﬁl ang practxced in de f6 en P]lg} e&qn(féeﬁt manners apparent io those

ese
Skﬂlefi mﬁh@efmefmﬂaa fhe heneﬂ&@f e Itdachbm: mn apatherdertheovairipgendt discussed may be

empldybiin 31t otﬁk@‘é&lmm{eﬁ@ hﬁt‘ﬂ&fnb& rfaflmﬁtmcﬁs A BELRS Y & %&J\?of constiuction or

i nvention its yarious aspects an
dwgf@#ﬁ% Mﬁt%hewm aspcrewlv@elll e firdeloys I%dﬂ VEEFEoyE gudegl gt the partioular
embodilnentstisabed ofove hey tarattaredrd modifigitaadutiepch vhdntiSB AR considered within the scope
and sp%{f%?ﬂé iq@emlﬁl A@co@%’g ﬂ@%ct@&mﬁ Q)'ﬂ%h!t Qe'ire%gls Qstset%orqﬁﬁ }h{e glgms below.

start tine even | destination Is current

occupi ed because the port will be avail able at the
tinme the nove is conpleted. Conventional systens wait
until the destination is cleared before initiating a
nove, or even staging a vehicle. In OOP inpl enented
enbodi ments, the predetermined tinme at which the
staging request is sent prior to the nove can be
externally 10 configured by, e.g., machine type, etc.
Furthernore, port availability relative to a
processi ng appoi ntnent can be externally configured.
For instance, the port availability for a process tool
115 that processes lots 130 very quickly may be
externally configured so that there is only a short
time between port availability and the start of the
processi ng appoi ntment. Convérsely, a process tool 115
that processes lots 130 slowy may have a relatively

| onger period between port availability and the start
time of the processing appoi ntnent. Some enbodi nments
of 15 the present invention will also provide greater
flexibility in port assignnent. In general, these
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sem conducting wafers. 25 This concl udes the detail ed
description. The particul ar enbodi nents discl osed
above are illustrative onIy, as the invention may be
nodi fi ed and practlcedlnwéL EErent but equi val ent
manner s apparent to those ed in the art having

WHATHE CBaM¥EPt of the teachings herein. Note that further
vari ations not discussed nmay be enployed in stil

1. ot x? %th&f@l?ﬂé i{i@éﬁﬁcﬁ:ln‘tg': ihl lﬁrI AR mABd ;ﬁocteﬁ(ﬂoiv (1003, Bt ef& Rhfising:
in etails ruc esi gn
O BORE B e e Al R B B 0Dl o o s
bekpwsting £206)s: stapieg eff ovekicle i6lekat the matkridl henspatr M, -04) @pred8®rmined time

pﬂwfw@ggﬁggﬂ&§mg&ﬁgh@ﬁpﬁ above may be altered or nodified
and all such varlatlons are conS|dered within the

' d t of t t di
2 pr’gtgé‘&?th?‘gﬁf Hingrttciieet g B0 bepartf Fforr Phbtocrdipsteang

ahead bedppuintn28 fCkhéniulscial Wibpbrtl(8:-WAI MED: 1. A net hod for use
in scheduling in an automat ed process flom1(100) t he
3. ”Bfﬂa %m@@mratn?i %erem%é&ﬁa%%‘ (Q(Bgthe gtgﬁ'ﬁg 1@01@ 1%?1 g an %utomated material
ow

Vb) process (100);
haﬂthffe%tEf@g ?13%’ Bt tg f%"t‘%?@“t“ﬁ‘éra‘lﬁ‘“’r Mdticl e (160) °F or t he
material transport (M-M) a predetermned tine
4. pé€rhe osithpt dfokint 1o whiten sthddelinig 4103} thams gt tran{pivt (WBEY ;) 2ncludds enodifying an
appon{{rﬁén@%gth rnatgtjia?ﬂrm :\In’t( 1— 6) %s ns?\gen@@gﬂ!ix Ldld 14\3@2}9%0353 lﬁ@w {100).
mat erla transport |ncludes sch |ng ahea
an_appoi nt nent for the material transport M) . 3.
S ThHe mtRd Af elpimel abaieie sagiRg fe; ‘ﬁluflédt?&tf‘lfﬁ}ge ’(@ﬂ@} tr‘t“FR?“ (M;-My) the
predetariniigd thge pericd ptides tha ataiefiyl irngpanMadv; Dineiidedstapiik @treivetlicle (1) to arrive for
ndl. | for materi al
the matlge?lglﬁlillﬁl % %t: &{%ﬂ% %ﬁ%)for% lﬁa%gltlﬁ%%wrt&%l a6|) m 1, vvher ein
schedullng (203? the material transport (M
6. i ridp dsded Rodlrimy L ieEh S'agipp dienthigh SPbfor t“l‘?emﬁﬁ’ta frqnggort (Mi-My) the
predetérm@B S pad feriéd\BkioMb Jhe I&Iﬁﬁﬁeﬂ nﬁtsptec (MPMeYOiRdhided Glg ithd vEHR: (160) to arrive for

the mape{lgl%agséorg(hp— é’ﬁ(?%} fo (aﬁtébé e?o]{ method of claim1, wherein

agin or the materi al transport
(ML the predetermned tine period prior to the
7. né&h@mpt 9d of plgppslp@hefem(rwﬁm (296 & stazing %@Lgi@q 1ﬁ1§11qdhéequestmg the staging.
vehicle (160) to arrive for 15 the material transport
8. ( Nihe MBthodj ol Sthiml 10whelciReduedting @5) MR k@ ingahchidbBRPPGY kequesting the staging.
(ML-MB). 6. The nethod of claim1, wherein staging the

9, Ve'Ima glletﬁm{o]f QQ%F f %Lthgljlgrn&% rtrlac%lng ttt[e%%ﬁglr IB&E&Q‘IM tl‘awé]%)lt‘t IJE%(,)S so that a

termne tot
first mﬁtfsraah élé@rrrtay emanmed P‘% é Pfutj(é@p ) BHA ] FgSPPTBs wmné rgtegial @) onto the port
(145.,to arrive for the material transport (ML-M5) in tinme
to wait therefore. 7. The nethod of claim1, wherein

10, { :Igﬂ:st{u dnog % 0162v 1etrt!::]ne $C 1edalg|§839)§ tﬂ erta?&r%tg%rt (Sﬁl-kl[%l) !l.‘lCIudff scheduling a

delivergiftrer rortfl4p g ersteﬁsngol (lzﬁi@yslgtltﬂényglte@gacmwplr(él501d es
expressly requesting the staging. 9. The nethod of
11.  Clmaé matited Jruhata B wheeN R &iRO20T) Ackhddgial trhfﬁsp@ft@ﬂﬁl\/lgfinc_ludflzs scheduling
mat er ort irst materia
o dof R oo (T PR bR Ao 80 D145 e or o
transporting a second material (130) onto the port
12 ( Iasinethadnf offimel, iviberiio echoduliey @9nthe majgrielrteianors Oeda fisi inflpenced by the
destinatigDbmelvl@pdypt eri al transport (ML-M5) includes
schedullng a 25 delivery to a port (145) of a process
tool (115) assigned by the process tool (115), 11. The
met hod of claim 1, wherein scheduling (203) the
material transport (ML-M) includes scheduling the
delivery to the port (145) at a tine assigned by the
process tool (115). 12. The24rethod of claim 1, wherein
scheduling (203) the material transport (ML-M) is
i nfluenced by the destination of the transport. 30 24



