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SCHEDULI NG AVHS PI CKUP AND DELI VERY AHEAD OF SCHEDULE
BACKGROUND CF THE | NVENTION 1. FI ELD OF THE | NVENTI ON

W kios/0551¥ent i on pertains to automated manuf actBET/n§2005/037099
environnents, and, nore particul ar to s duling.in
o RS oy APl R L Bl AP SBEE PR
OF THE RELATED ARTACKGROUND IOFCHIR TEONr equi rement s

and the worl dwi de acceptance of sophlstlcated
el ectroni c_devi ces have created an unprecedented

L deHHA® QBIHEINKENEION o conpl ex, integrated circuits.
Conpe inivdn'txﬁxl’peitd’ﬂnsttd'lﬁltoﬁiﬁml oemthidotigrenvinesiss yndmeepart@slarly, to scheduling
manalﬂo té%rm%gu $)%vﬁjo%§1|elgned manuf act ur ed, and nar ket ed
rf'ah [ Crent manner possi bl e. Thi's requires

: RHHHON RELAERD ARTt echnol ogy to keep pace
Wi t}tb“ﬁﬂ'gﬁechlﬂﬂlig@all ré'ﬂﬂfr&ikﬁﬁﬁﬁﬁ tBe WhHdwtR ake@fikd MbfhSsticated electronic devices
have c&eetﬁ(i recgfent %\g/%r?]aélg EC)erI nr?ggns?‘ r«':]l e pgax,alﬁlt grgtlgéo/ glécggsl n éZompetluon in the
semi@gvctonedistnardiiss taf frodvein bé %S%Wér ’e@s@sturpch @nchpprseed ipfthe most efficient

mam'epbgsgf)l@t e 'ré‘qﬁﬁ%lstlmgl%%nﬁﬂ@ -in RS8R Rioh mﬁ&Y@?&Bt@e@b% with the rapid
require effectlve utlllsl}%auon of, co tlng re

1mpr(a/ﬁraenbst 1H ch?ﬂl? I@Bﬁlﬁl ?eggﬁ gn&se éialaar s, gany tca:ﬁnoﬁo&lcal advances in
mateiild and gesdsgny equipmdngindisigaificanty mbrgetsesahesrmmbeh@f sishetd kil designs. These
1mpr<%(glgénqs%lso ][eallﬂg eﬁ%{:rtlg 1£a99n &’ co&ﬁﬁnm%é Qﬁwtﬂepﬂglﬁyr %ﬁ§§a’ced equipment

rication, integrated circults
o a0 08 FErrHiT PG S, AORTEE FCBIRPEis A £ anstocrin
procdd€Vi ces contai ni ng nunmerous structures or features,
tylcaII t.he. si ze of r
ar eurmln% C‘nl to falfnca 100, mte%ra%c? \gggﬂng it &gg}ggmﬁ%so}%urggrlﬁlﬁaééd{eg Sfrom modern
semx@g@gfpr@mees cml@gr@met‘pvsﬁé\wuwr@d@etvrw gpictlyiecizn o AtV yéerometers. The

featuRb arS Hled GPBEUES & If b s@ricond RIMGELIREAAtE QRTHIE ifhM& ohdictive, non-conductive,

or Se’é‘g??léﬁ?“g{?‘[e zrere ﬁ%s%yvitechn Ft v? grié %’nﬁ éi-grgegsnv{/jﬁxbc{o ta}tr I’l%n ffeBx[u%‘t:lon process generally
involida poogings wmbér eSwadfrs thepbgh acsattics offalpriggion toolEgBdgh fabrication tool performs one

or mb U EGA AR pEARIs 9@&@8@& %rqu@y EHOWDT& 0fr aQd! bpeRASAsCare performed in
oper ati ons Cil)l scussed el ow. our basic

The

accordgies Wil 49 qeerallpgectss ol Wé’&’d}“’ﬁ ﬂEE‘BE‘i‘eﬂ é‘?’fﬂ‘é’n%ci"h Xf*Sover al |

pr Dt@sed telouits M ldayufprodUoe wifes bf nicsivodtivsipgistomaenbtenal. Layers of
materuﬁﬁy arg gd%eq, re%oge%;n%tdﬁ)g é&d’ted %Hﬁr*g%ab%%ﬁo%%a@%e% ?atgcf Qddtrical circuits that

conducting substrate material. Layers

makegp ﬂr?dP‘éqei Ahedabgicasioneperatiplly cERRERRS &le foliqping fout haga?Péaﬂ%{m i ng

falri caty Qe [P afdiR kiR labdd€ofl v RY Fnd:@h, to 8 hve®t fdnCRhich a semiconductor is

circuits that make up the device. The fabrication

essent i &°MF*Conpri ses the fol | owi ng four basic

oper at i @asining] oayeebiaﬂgseleaed ;ﬁ;ddhsrtg added layetsayer s of

various mat er |

sem con élﬁpéxtgo Pr ?l%cmﬁrsgtac%ge%noums o{ ?Oé)?nrt]s 1r1]1 seleé%ed ?Oét}%% of the wafer through
sel ect edppoetih Gngdded lawddad | ayers; dOpI ng or pl aC| ng

S pQCi fi %ea@g%'dﬁg St tgfitmg gﬁ@&glﬁlglﬂﬁ éa@én@lg toqgocﬁ&r cfe&n@ﬁ] StrRfs in the processed
Lhet vv?f :V;feg rough gpe{n ngs | 3 t heI ad e?hl ayetr S; alnd t
ea r ng, or ea |ng and coo |ng e materials to
Alth@l@l@ﬂﬁb&@ @re @El?; Ifdue dasﬁfof)@ﬁioﬁs thBy tah @e pindaes menilndaats ef different ways, depending
uponAllée rpaglgg%r 5 tb ea[ugn H0Zss r.S)‘eey e. gl!'é[er ?gl di ?i% %@Jcﬁt% IFQﬂ?’catzotn hf? Yractical Guide to

in hundr
Semld@p&@rwdf’wgeswdiﬂ Edn 8090 McBrageH il Corprgbies, Iﬂ&i iIW B 6@@%@9 -4).

Se %fﬁcﬁenigrflanég 2RER of YaRiligant madvka6ti@EHrqudrafibh Es2dem@Bndudlor chips requires
racti ca

momfgxgg7 V%@' a(i%_ctﬁ h‘c:e 0&§S %:*%gg 9}3%:5]3 rFo'r:)r )%%g%sljt E‘s%caﬂy IE:I‘esnable to track the
amod# &'&a@ﬁﬂt&woﬁ)handEﬁlé statusequOMageqmmﬂ thofstatys fnd@ivdilabilty pHmachines and
toolsmgtfy%ﬁ ﬁirtﬂerbg)cgg %Q)% fhe RYY hnp%ﬁan?’ @J&?si@l%qgééﬁgtﬁﬁ whidh Rshould run on each

ires nonitoring various aspects of
nanufacturlng process. Forragxanapt e, it |s typlcally
desirable to track the




10

15

20

25

30

35

40

anount of raw materials on hand, the status of
wor k-i n-process and the status and avail ability of
worewhiosas3 and tool s at every step in the pr oceBGr/US]iJGS/037099
of the nost inportant decisions |s el ect whi ch
machglﬁ 8y glfvﬂhtl% Aélﬁ]&lﬁﬁ]é}é moﬁénag:[.lneé H%? & %Iﬁanlu ﬁtﬁ%g process requlre scheduling
of rowilél pieventagiel rygintemBst (‘ B hind egriprs-echublificttive (‘1Qaull)f pacstdures,rag well as other
d1agn8§:£19 gr%%'g‘coﬁcﬁtg)w é %‘oée)ﬁln Q%lt ) bégerf{)rﬁx\é& brpaere Ea?lyagﬁt Qéh' tha€the performance of
enance equi pnent _qual itication
the Pr("’f‘éﬁail dogs ng ?@E?Qﬂﬂ\eé’éﬂ“fa&%‘nmr‘l"’“&gse&ft her di agnostic and
I e OadN &hiptaadinto Nigs R§WO GEilenicAs ah hatbmatets tMinefa@eing dixamtonoSysiam™ (“MES™).
ExamlgF 9 %k aomrplglrélal af avaltfa%rI Mﬁgts&&gl% Bﬁﬂéeom%@mim Qvailable from Applied
ures he ‘manufacturing process
Matejigls é¢°f andOSBVIBWHY, @aaelhbkt &om Hnterngtignal Busings] Wasdies Iggn An automated MES
enabl&U @685 0w ah@ﬂh{fqﬁﬁteufdanﬂutgd( 8Gdat, kl@r%taﬁy 5t @4thinds' ahEﬁo])s or “entities,” in a

manu%%l@l i Of CO fo|n aalﬁlly ME_? ena%fl %p & d.lsgg hwétsagelr gg kllng Co% yogseor work-in-

proceksic eqablawdouSIeMb E&/\p@m@ed inetheardsbdfficéenf mamnst) nt er nat i onal
Bu §f)e@1ﬁ§cﬁ’ly “@Q@p&ﬁ@ to MBS -pro%ts ay B@F%@tg rdfbedic@ n&fgﬁn@ﬁ%nafe ardmg work-in-

user to View and rranl ul at e, mtedeten
proccSy 3 U T FEBSP aHEFR G Borog RO ¢ RSt e o logs e
perfomnu:foaﬁielPM qag“@mﬂ) HronaMBVIES schepn adlddattq thqipfoamtiESrehia e @4ES database
w1th{ %gct sgatuﬁ Igf L e@[ Altrex"illgkzlelg) 9r an &‘9 k% lfgrputvag%foi* QPJHQ)? famtenance, the

resour ces e hmnage he nost
operaef filg ﬂoérﬂus ifprmation ixdp dhej MEY é‘F‘I‘bﬂse Wh“’}f 8’§‘b Bijeatsuge Rfigtle entity until it is
subseﬁﬁeﬁﬂmt)@edaackjﬁlﬁr | nput s request ed i nf ormati on regarding

user ugt? ?\&%essste%gml 01ent tfé(r tsr?c %Islots a tm%%i@tgyl Geh mgﬁs Ruffer several

I"ar
deﬁcxsgreqsatmmodt olydous hfswlp@r aff@thﬁamevedfamm eclpm a@émce SéI%Eévitng)and inability to

suppori iAo MEHS %fkrettl@nsu edadneMER Gysteﬁﬁ Qf OB bR cﬁltrﬁlihﬁﬁjctdrﬁig personnel

for nté)ﬂl?qnpwggc’%}'ya: qu?eﬁﬁz?il 1vgqtl§g a(itxfrtltJ gscatt éltﬁ: (iot-rec? Itlzt taogrgexg%%lf (ajlot does not begin
procebddny wngip ai wafe rfatmecintiodn AHWET ) tiksees ope pm@pathES popgnapdij ind, prior to
procéss‘Hg?g %IT' 191@5’( 1stheOantl\;i‘@S %mt@@m théNIUt @Bmttﬁeeﬁtogfaﬁy @rﬁkﬁal handling

he ent | t}/ until it is subsequentl yt&L
sysem’ Ay DR SySrLRE R BF Ghee FORE W?fgmf 35 e machine

becoﬁﬂdtvﬁﬁlﬂhl més, WELIGdRs 5oy sdiriene the Lok §e@h esdple badeglects to initiate processing at the
Wh eir
earhest avaﬂgble T a?l% h’lagl‘uﬂ% b&gl%és#&i?%ld gﬁﬁlgggsnclﬁﬂg&%lﬁ&&cteﬁ
| nAbthar ppreach SUPWEY MBIy enplaye A (AMEIST biiefly mpntioned above, typically in

conjudBh Hith @MBES. G KA 1MsSor® WslefIBrénd b:@&oint Bep@RE itDfe process flow. For

NGt N e T D—
parti@leapmobess toal, it dt usckiie desiraitle foaefiave thedeteiogi gy perhef the proggesfteql at the first

oppor'uﬁltﬂy t E&J&Qﬁ A%:jt]?e'WﬁT el ndtlﬁéiﬁﬁtsthe{t e 18 M%& dhigndVEeIssues a command to
| SSsue

, prior to Rj{r}ocessmxg gy L ; an, 0
Aﬂ‘/ﬁ’sb} te&%ﬁﬂﬁﬁnﬁ%vﬁh’élﬁ fq BB gty pe F‘iﬁ?ﬁaP‘H‘e SYFTOTHEp g might clapse in the-
time @dke forathe dvefiationngbsymtamimedeivad/fiis the WIFT o isuefthd comenatd, and for the vehicle
dv I For i
to arr‘fflv %(ie thﬁﬁ%ﬂmt Eegmthtg%uc% gﬁebciéafg% ?éé‘?d‘g‘}é’gd.“h@‘g cﬁly‘rfﬂl: t]pé j{égreega\tﬁ: Tor instance,
in a R!@Fesﬁ ﬂnmof 7 8tordoesy epcrafiens] agficlas BohmBABIRFhoPeBHON eyl £ Supiptive delay of
375hdukst | at e processing at the earI i est avai I abl e tine,
t h gcn;?gsgrlnt prl'exr{x ifnhlé ?Eectec!‘l 1?) 6%188 vm% SP ?t ?easl% fr:etdilc?n% 12 oxaaq’l ?[hg' SJoMems mentioned
aboverrpl oys an ANMHS, brl efI y nmenti oned above typl caI ly in

conjunction wth agiaSiaoRAYHE INVERSIBN TS material s
from one 0| nt to another

h the process flow. Fo . .

| 1Pt 1 v I P B AP G PG for s i shoduling
in an(atithadéd)process flew such it veificlandidre mmiteiid trhnsprirsirathepiroioets the pgumencement of

on a particular process tool, it is usually desirable

to renove the | ot from theagardf2of the process tool at

the first opportunity. As soon as the WT receives

notification that the lot is done and waiting, he

i ssues a conmand to the AVHS to send an enpty vehicle

to carry the lot to its next destination. Several

mnutes mght eI apse in the tlrre |t takes for t he

L, . - . - oy o - Y o .
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above. SUMVARY OF THE | NVENTION The invention, inits
various aspects and enbodi nents, is a nethod and
wappansiws for use in scheduling in an aut omat BAI/US2005/037099
process flow such that vehicles for a material . .
an sppHE B 1o FFEPCEY AUEFHCGPPTE ST AL By proces fows and
requestidp @isntiAE ot a Pabiclet fivethé matagad outsportThwredetnind to@periddsmor to the material
transp%ﬁh%&%g Dilheln oaioﬁsrals@etts ke gqsaapu&ep alhfa&nm@%caygtan brb@Wamed to perform

esting a agl ng a vehicle he nmateri al
the methogs propufomaiet Pragret i e HEPYSEFPERIe BRI SoFee Fregium encoded with
instruBiesh @fat, @hentek@BBQ Pérform dlaea Mgpalr at Us, i n vari ous aspects,

i ncludes a co %D@:@QRﬁp N ﬁﬁk%egogr amred to

performthe net W as
weTThe ipwntipn grsihe redecsioadibiaisfersngs to e HiPEing fiea@r@u?refalfea i conjunction with
the ac%&ﬁ&gﬁx% dl’dvdilﬁs |1Nﬁ15ﬂlﬁcta rePiRentd HaneraMilEMiAEKe 6Minétth, and &1 Widhim
g’}e}hicgﬁe %eéncl? & d)g 1% %Ol P-l;rtlcu a eenll,bé)ﬁnggn t o%rﬁ'c‘é&s ﬂ-cr)\r;]v constructed and

Operatedhﬂagwdag:emmppptenmen@k,en [ n conJ unction with the

ac HRITAATYskRE &E?\é\ﬂtﬂgﬁ embdUinMl 6 kS Fr2ki€ 8RN 6Rordance with the present
numeral s identi like elenents, and in which: FIG 1

invenfiofly cept ual | y dep| cts a portion of one particul ar
e B B rentptafly deppspie e patidfl blovk diagrust selectedpbrénmsiofdipdiagliverd and software

archlﬂe{hlngsclgg)r éi’f'e}él&‘ &t éﬁ’é E ngtﬂxg dP);c%sslﬁ RfG. Ian ention; FIG 2

at es’’one t1 Cu mbodi ment of a met hod
pr B¥ ﬂe@ﬁewllsa@eeﬁs a sredar Gf hopke pRPoiBImSRISARd i nvent i on;
FI &G.35 @&I&Efﬁﬁﬂjﬂ alhdstYatﬁeplcﬁilﬁlstaﬂcﬂ i whithtd &bokéd @m:lémtment is changed to

OfthﬂS
accor%m%?te ar e egltF clgzl)ﬁ ot %c u ?Iéssfor 2 feeg e &%eojll@ ° gnt?he conput i ng
de¥IG ésoiceptially3lepipts ofy 1@11cqlarg@pigr@?§tagg1 quled@ﬁfa@ﬁ §f BJG. 1, i.e., in a portion
of a r kS ASAToR b sdRRBKRGtARRRAHRL ABRYS; and FIG 5

ST I et G TNERT I E—
thereafrh@veieat shokkny byl waypf dxanmtei in s dfapimggand redwertiondyscibrgkie detail. It should be
undelgtg&p hMe{‘/@ Qﬂat thé Hé!crﬁh&i heIQmQ)@ Q)Q&lﬁg éﬁﬁl)(ilﬁﬂergsqph& In®en®8® limit the invention to

particul ar  ement ati on of the apparatus, of tFIG 1,
the pilrtl(‘éllar forms <gscb)6th bubAn the cgltrbrpf,dheelgtgntpp W fz?vgmllamodl ications, equivalents, and
alterrR @R RNRCHEHOhe dparb brideedpt afhefimeitlon bsylefindi by the srpended claims.

nvent i on IS sySERR IS hPrivA P ¥AETROLH | ons and

alternative C enpodr nents tnereof have
beahs@hmmbwmwf B u@mmr@eﬁwquwébﬂr Bihoigerod AEclagitgnot all features
of axmheféﬁ;@l' 1Hlpﬂﬁ§ﬁ£1bxb€rg dbﬁntfé@tuﬁﬂﬂs spchﬁcﬁiﬁﬁJUﬁtdmh &F USUEkR 168 tapy@étiated that in the

develg%eBtd?frr?gﬁlsléc% agtuag e{ng?d; dleraer?us uin]i*’lemetnta 1%n—spgcﬁt§:ec%fxslons n%ust be made to
achieydtbe qlraq:l@pesmpanﬁcfggalmuo@|a§;qp|m@13a@gp with sysiemnrelated a@dqq@mqg_q-lylated constraints,

whick R ‘)axt}tﬁ%ﬂltdng’ an'leﬁleﬁt Qiok RVAbth&! MofB, fil valbd §clated that such a development
equi val ents, and ternatjves falli

o e I rais SO GPRO R ATH DT "B 1A Rulpsby) gy sl in e
having 3 @erd fchf thisalistissureDETAI LED DESCRI PTI ON OF THE | NVENTI ON

| E?f@t{)%{z# %ﬁaﬁmﬁﬁka@qt ﬁortg)fn (;fhcﬁmelpgl\ﬁ@tny Sibo@ént of a ?rocess flow 100

descri he Interest of clarity, not
constfusigd \pd opFtedain arserdamre Wit | teneietealt }n&“r‘i‘“%Pr e TR PerPH v 10O fabricates
sennctohduﬁtoﬁ&lﬁﬁésf | Eeld@Nthe lntven\ﬂbﬂ hayobe £HPNEISE othex t@;ﬁbproemmﬁlfaeldnng processes.

Thusnlﬂﬁﬁ Ip%)gegs Ho%fbg\éles!hutg e ove 81 lo‘rflsnl tu W I?ersaﬁg liJn m%gggrghgﬁy;eferred toasa

Ion-speci ecl si o n
“materialién thopracshiflov 40 rTée presses twelrl%andslp»etzf@eﬁwp@@an gerforgd phereon need not

neces@%l)p&mgtéﬁe G Mﬁtﬁbuﬁé/ ecfts@ﬁ‘ibcfn@tlc%tr gdicadd aﬁ) bibodRR s, B&Vﬂatr&dfor the sake
constrai nt y_from glne; i mpl enent at i

of clargy é%f%@ﬁﬁ“%r"ég%séﬁndm% f’y%‘f vepien:, Bp FERYE ‘P%de‘ir‘ﬁlg’f’g X friconductor
fabricatichestl be pataired inafistlosing, theemention fn tioaypext & thfnuustrated embodlments :

ti me-consum ng, would be a routine undertaking for

those of ordinary skill imadeBefzrt having the benefit

of this disclosure. FIG 1 conceptually illustrates a

portion of one particul ar enbodi nent of a process flow

100 constructed and operated in accordance with the

present invention. The process flow 100 fabricates
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sem conduct or devi ces. However, the invention may be
applied to other types of manufacturing processes.
wabws/0531m3 t he process flow 100 di scussed abovePCT/082005/037099

| Ot"j]g %gguafo?gpﬁcgn:{f %he]f)?f)%fsggg\ﬁ ?@)Elgcg gsp tI%tBiﬁ%%%!ﬁﬂ S;Te?ghe gtgtgg 105 including a
computiog erparatup bl0scothihbnicetin itly a proose®sl UperTat staivnp 805 @mmboicate with one

anotﬁeli] Bler Q&mﬂﬁﬁgtlogpﬁnkg 505 S1a Hle! dh)étrzgﬁ &r@lyﬁx‘h&g tﬁe co}npﬁmg apparatus 110 and the
manuf acture of seniconductor devices in al

commRiBHTT LR 20 $TRESFErPOrOp Pf § HgerCamRpItiag SYé*F'afﬁ &P T§Hgri 135, The process
tools U6 tfe Blowarin ERGH & Ipﬂizaﬁiﬁg log 180 oftwlatersi 10y éat Wi lvenmler become integrated circuit
dev1éeE Frl}e CQSQYOOPFI% &Bé n Itlcg. 1&1%5%1 %%H gouf%rggte o%gr on%on ofﬂﬁe wafers 135, i.e.,
e retal ne I'ng the 1 nventli In
layers BHE@x forp for heabirgap rha s*tafeat léa @ﬁﬁbfonr%%ﬁ tt@l THemay hewsmfrtratoesd tool used to
evahlh&rtlﬁelp@ﬂﬂ)rﬁﬁnc& STearibu®pHes 5f the podesd A6 10oc| udes two stations
%(])_gl'he er%{%lrs'}sm C 2150[) 0{10 mgsc}glals ggrlm:“rllg Igg %SI\%%SS %] Ut I {] glﬁtg'cp Bng'tgnaa slilsandling system
(“AMHE) 1 38naprdgs rf@@mm«m Fo:o\ % Swplteh 18(h endpthet lhfezrateil/féqtory controls. For purposes

of ﬂlﬁérarfgﬂiﬂémbvs a{obe@s’lésohﬂc&li%al?ﬁ@b ark Risd 6w, |HohShd MES 87 and the AMHS 138 include
odl nen

uting w and
st RTHTER {6 TR M0 GRRRS D “BBAET die BF 50 ad fciate i
transpet i@ ong otatputl DG agatist, @smwellas gther lacatiat muhdqar&:% flowh@). The MES 137 and
the pm‘cgg Fe§o§rc¥:solgb 3155']a1§55f515€era§3|¥9?\{}e hdda ﬁlcgfiverﬁn &E)ﬂglgcﬁls 'THegprJ)cggs?esource 150 is

of wafers event ual
a WI;P ﬁtoshj'f» anddused o gigretthedely | dstweeptpeocess etzf«eaggns B g¥ PrPgsss fely 115 Note that,
in almadvel clbbodin@isi R preak resed 150 dialbe) €8} £ woMiR pPgedsis@bker, a work-in-

e., layer, pattern, dope, or heat
pmgl%gsr;cp Orﬁﬂn%ﬂ? cg&gi%% O, the process tool 115 may be

a r?éf Ererseagtyof tagtterigh e tadote\B8] fiem enet prént (e prfotherriartheprofess flow 100 is

soméﬁ&éd @dfg%f&ﬁalﬁtt&as&f“nfo{?ee ﬂfl@ﬁrl@sﬁr&eé J:rﬂdeiLxQsz ard B 1&5@&%@7& of a “move” from
W SO | rt|

one po 8%) rg% o as Cé)rrl B nz,% cze tﬁﬂg 1or1]1g ?igﬁ% a?ot%%fga;?b glgved” from the port 140
of a gpprge é¢ sthe Ersmsrtc}é 1{5eof ¢he pord 1404 o aslemuﬂen,)e 2188 pragessiregtutve 150. In such a

c1rculn@t§1&a rtlﬁ:tlﬁqﬁ @ﬁttﬁﬁﬁll}pﬁr}ﬁc{vgﬂ 19 the p%esp}égoq{%g €50 c@Jsest to the process tool 115 on
ustration, E‘r ocess resources 155a, 155b are

which e 5L i HEPh O 1 28 W0 e R 5 o g moves tha
may Bodetandioa adipoenbd 117 a filsd@pcesseapaat 150,eHoyh. thelfire pAMsiSresource 150 to

a sec&%%roc&@%gl 1?§ fro;ng%rgt gr'(-)ccésa]rg’sgur%nlgSJ 8 Iselc!)&d%;o%e%s Fepo%l'ce HSb from the second

transport from one
procqsg lﬁ@PmT behtciagerend piocess iopil s gont lh%)WStmess ‘flolﬁrbl 1§/E>Sh61§8°¥>nd process tool
115. and t he process resources 150, 155a, 155b operate and

3loye:pergnsw F:Jtcl: g?\é igt cllu%{g)ra l"alabftl?ezzehaidé; i ca;[lg %\g{) {3/?&:% ef ﬁl%tgrlle Z {r%nsports—mterbay

and lat@eamemlé@mpm(: Entesbap peterd irovprioansted 1qty 136 ésweeh bk énot shown) of the
manukabRrind YadilRy. tIH@Jbay thifler@] &aﬁfp@@ttfaﬂs%o@ﬂg di ﬂﬁﬁ}fel%nt 18cBons w1th1n the same bay.

Process resourc k-in- pro
So, aé}{pbcé]krgqtena]atramprlt(oﬁ aﬁﬁt laggég gnerpé(lgﬁsg toa{, 113 e ?Pﬁ%}"é'rpfof’ﬁé %ol 115 in a different
bay igobrsrg teast thive niatednl Spopdrts:Gh irgratig retetid kransgorigfrom the podttof 4 B, process tool
15 th QB &gevﬁ)tm e san 9&9% nité?bauf e R 8655 %&% 0%t another stocker

soneti nes also referred
(lsoip{ TV i i PO “‘%ﬂhé Secetd prppoteHeo! Atk fhe dpalintabay matrial

transpofOR@ thhtr sidked RLthP @oril bf the rsec&ﬁtm@ess tdoD 185. SKEO Ehdt ﬁ}Dih&;E embodiments, a

mate?al tréjngqoﬁt bnt gen(t)wo p gcoegs tc|>o|i] Sﬁ? Ily colt:stl%ttes tatﬁeastr{ax constltuePt mal?erlal transports,

a matgrial tr@lppoﬁﬁrgmg@ropesg_@@l, 1 lf @, (ag die‘@pl{enhﬁppgwme gthg' procgsk ggsource, and a material

uwg@h%&&l&w&s&uﬁ&eoéé&xtﬂr&es%%hua ci rcunstance, the | ot
0CessS resource

%o Vi upv 10 syno? tQ mafe 1 gr bet S 150 and
TGt SRR b BRSSO BT PR h PORE: Hee 150 and a
procepy tlogddd s Sxpter%tfop@melﬁsonaytmlov ohat i8khown Iaet a bmifjpd AMIESTE A\ unified AMHS
In general, there are four types of noves that may be
seen: froma first processagaof27115 to a first process
resource 150, fromthe first process resource 150 to a
second process tool 115, froma first process resource
155a to a second process resource 155b, fromthe
second process resource 155b to a second process tool
115 and fromthe f| rst ~process tooI 115 to the second

o N A A - - o o L .
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115 to a stocker (not shown) in that tool's bay; an
interbay material transport fromthat stocker to
W@r@blos¥143t ocker (al so not shown) which is in POBEUSENE037099
bay as the second process tool 115; and the fi nal
permityympterish yrangegrie dirgetly g@twﬁg (RERCESS figalsnd 1S Heithow tsigpliag atysgme fipgermediate WIP
resouR:@ r tl“hu@fm tdae e&ﬁ&ﬁi%ﬁtsﬂﬁ@&ﬁﬁ}&etoﬁ@|oné|.ﬂ;5er1aNﬁﬁfn@ott batveen ipfdcess operations on

it SRR PR S CPIRNR g g Sot et AT o A fbsfel e proces oot
115 of threprdcess oW wﬁam elterratlvetemaqvﬂslp@ﬁt dn gegerphpthe fqlla\lvms eas Spwpterial transports
may Be/fMURY & S REE BSw LuePds ﬂ%ﬁ)c&s@ﬂoveum a stocker 150 or

sonme ot her %rocess rgﬁsur ce % nriilgrl al transport

from ¢ h&oRP B BEgn el o8 TREmRERT Fotss ool 115,

However fromhadirst pro@mttoad 1S tg a potess iesputce i50tand frexk te p@bess resource 150 to a

tr anspog&&dq,g&gggggl 1%;REPCess resource 150 and a

A ARLCLINEE 2 M AT T -
mat er i alissarteaspoid frodis ieoticy 13581 sl eRvmpho sees! fraveds esbire 155b to a
W t hout S50l N9 gt s0me internediate WP resource.
Thus, in SO n;o c} nents, there nmay be only one

Note that the Jatidr sqepasin spdrerextpndedife é??n%&oﬁ)@é‘é‘@&)‘ﬁ@? Sen BiaPragess resources. However,

in thél m‘u&ﬁfe& %bdahﬁ&@% Iﬁa%ﬁhlstrailsla&s £LORBEHUE BY ki, cofishME® nfdedg. Thus, in the
reso rc en the process

. no
1llustia8g Fxg f]fggt % rial trans(lgC es a ma B%Y\rgnspo e : native
enbodi nerﬁtsgprodeﬂ tqg’éhlé tteed prOCPSh eeStﬁumelléQAn ng types of

mat er i al, ghsf ﬁ%ﬂ@és&éce@% DLseb M céssﬂe@ur@&f Bsgss flow
such as the process 100:; fro O?é g rst process

t 00l 11§‘CPE9“%isr§§’B‘6?1H5 fﬂ' gseend prgeess 9o 15 £ om g fir st
pr ocess thee@bndpidsest @sarcp i $5b essseroedpugessaool 5IG; mdd from
the pr °%S%§sﬂ5r§c%§élécfo?ﬁs]co5t9e Jeeonapl%&gmﬁlw ocess tool 115;

and froma rocess tool 115 to a first process
Howgves g Hig é8 IHustepgive, f“}délﬁ‘fhﬁff?éd?si“’le§?r *¥BY¥Ss resource 155a to
a 98GRPGOPHOTHES L, h@sdd 60 hohblrdaaddwiftr tdpedest iseatnds illusirated. In

genetﬁ'g ?1% (r:'ntsei%c{ iﬁ)? %cggrufé a¥ %c§e5duhn gat §O3§ % (f‘n%{%gal %‘ %éo@tsé ﬁ éepxgl)ve %}'tie lots 130, in FIG.

er s narro can
1) in g eroeess Ry (e-avid mpesgs Tawrl 0, il Duniy ﬂﬁ?rﬂélé‘éaé@i epubedipgng @is discussed more

fullytﬂ@lwvtﬁig n;:oferba;tlblﬁarlyl1ﬁcl{ﬁ§srs@1§e&dm§ Ak foETEl? E}}poﬁﬂlﬂﬁmﬁ'&t 8¢ ma@krial transport at
ransports e..Co 11U
ML ke o ——

vehidleraaths porct londtiginfor hemevemathemiva lstatt timg) §<pdretmafer1d rpnspor€ 4 pregiptermined time

penoe %Q&q}:?e%t(; Of‘ﬂe tyl:é’ §ndt19tui% 0@ %Q@ﬁ(ﬁe I@S\;QH' HE ﬁnpieﬁ@mtatﬁn gﬂ»e&ﬁ& and depend on a
ocess resource 155a second process resourc

numbfsqﬁact%%éwfms&Eé&@e%‘gmwé@e AXYSH 8 trAdesBEEh i bﬁf%@%@“

t O@br idsldnge, infie 1memdmmdnms the @4l iscdot 1 5G4 watersal 35 dotb Sighwn in FIG.
oS8 g %5 o5yl e BEBSRD, 1R o1 5hO160 i e
overliepd vebicleatHoiever, dn gpmecsibprimentsx B stoya T De.cRHANRSPS, gaoticle. In such an

emboliet, 18 vaARW 16@mdyl va padt of @ rdiiElE hadling QRtehbu@GE B kARMGEth\brt. IThe material

rese ntion i ener e
may h%lﬂﬁ)g a’e’fﬁf{;m Biélg Pt “Bvs 1 éﬁé%tl“ir aﬁerna?aet en?a%snenq ar tge imgfementatlon of the
vehidler 130 oty af@rdipgly. b atwy barobily fupmiied &b, m@hmqlqm 16§ @y inisfead pp directed to
exec&t()b@) tIQl[SB&?tﬁéﬂlc frd @M (ofRiicH case t‘h@@chﬁfcﬁﬁ €3 Smaly bOWnd&Ad tHe rwl'echJltﬁ

| ust r at ed odi ment, as is di

morie f‘Fﬂ?F‘l fygrﬁ@r perstpning o ﬁ%? eSSBS od e 31“%33“&“‘5 of the illustrated
embd@RACKIAl Brdigtead Remtirgno Eptpa; ot wae mientfoped dbbre, threta@uputdg apparatus 110
may E){l %%So? g[a¥ ela om&?ﬂ? )glg;griﬁsa i)}rs]at Jé)HIl%ﬁtEOHtO?J %16 C(n’]ﬁu mucmgﬁnkgng Exemplary
comr(utmgesystemamuﬁlganaﬁplmtagww’éﬁ dﬂCéld%&ocaﬂ prea n§8¥ﬂﬂ€ é ‘HABTé’atVYIera networks
WA, bR8mARY Rotdbrkd (TBANFDYiRtrabia of even MEdntefrol Thbi@mpBiing Bis@in 125 employs

transport a predetermned tine period prior thereto.

The type and nature of th@dgé%tyfg&e 160 will be

i npl enent ati on specific and depend on a nunber of

factors, such as the inplenentation of the AVHS 138

and the material to be transported. For instance, in

the illustrated enbodi nent, the material is a lot 130

of wafers 135 both shovvn |n FIG 1 dlsposed |n a

o, o
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“comp]lﬁx% g tlgyﬁ@ %rnlﬁﬁgne% allcﬁlnt

over head vehicle. However, in sone enbodinents, the

material may be, for instance, a reticle. In such an
weredvossieht , the vehicle 160 may be a part of BCT/E81005/€37099

handl i n system such as is known in the art. The, ,
a netygmked ¢l s?i:ﬁfix; aﬁzgltqctfﬁﬂ @fjrél?ﬂegﬂe }nﬁlu%ef lamsrvq&lﬁé Ibu%%atpﬁ embodiments may
emplSy 4 pder-10iphee farchitet tede N Atuis)Vie semexiethaviea tshodiamaats, tikeomputing apparatus 110 may

comthEF%LtgngéﬁfMthoJﬂeg}foth]Eﬁe vehicle 160 will vary

accor ess than fully automated fab,
te éfhwoe%}ﬂw%vees Tinsy 120 ey beaviralsess, ararigiqebler optiraleiber oi t@ﬂ% wire pair links,
for eiaﬁ@l'és o113 Eonﬁﬂﬂengr@it@{ ml in etnﬁodﬁ{%n&rbn@mgleg blhearﬂeleémammurammns links 120

will I])'e 1m£?3n%éntﬁt}$a Pec%%c aa may O? 11%1%ementced it aTosu{téll)Ee 1%1anneraknown to the art. The

resen I nven
compstiteestiesel ermtnsiplal anfapisble sompnicin pPigel kagvad the ar, e.g, Transmission

cOntm@@bmmeﬁm{oLolb@cﬂ/nepussed Returning to FIG 1, as

\é\g%gge {l tdggcrt]sesefegtfﬁ B?rﬁ%%ﬁ;gu}te ITBiUt | nagg I‘FIB ar at tggﬁil'rgs, I’rrelgg/ectively, of the

computngrrppArate 1o pegranhel and npeatid datdcormcd wittkige n_rES@nt invention. The computing

systeﬁxlggmhm 1nq§i&pyt1§ DGisihRddeiIR, ﬁtiﬂg %ng tfdp EAEE%& Ergﬁrﬁeﬁﬂﬂl@rin the situs of
i ncl ude l'ocal area ne? Igls de areéa

mdxvhiéztl m“{gge cemmﬁgs )F or egiygf JélmtrétpéaFIﬁe.’l& %Wf(%n g&ﬁgﬂﬂyrare components of the
procds 1660 Sesident @Vze Bing1d) @onbptingr #pPdratusT M tenppitallp gvosldskeda on separate
EE\%ES\!I& soﬁF G lagtsecff ttﬁérh?irdwﬁ‘g qnd software

ore |1 nC server 1 X rnati
archispipye & &rébﬁl@dﬂﬂﬂh*yl Cé‘ﬁffa lthsyasav IR PR f B&?Sch iuw@t“a\ltémers’ etc.) are not
showRNUiese dsftc QiBmated BF Madaky/d cRAR QL Eﬁiﬁfn& to &H@&lrﬁﬁH’ﬂi&ﬁEﬂt Bgention. As will

be apgpeel?tﬁc?{)y tﬁﬁSﬁ P orgxggl Ck(ﬂrmt%liwonstaYemgndtkr ¥)f ﬁ\ﬁs <€sclosure hclwever the software

n I Ca )
and gz aichltgetmeseof th@ peonutie appakagus 1100yill trwuéet Ie@y Sich eutingifatures.

I Bk§e 1llﬁ%te@mh§nt AR mERRP bfphAids BYIL £0rilse:Ron, Efiploying a UNIX-based

enbodi nment one e comuni cat
operf g RE= 30 it PR PEE P Gir SRBEPF FB Atk iy binvlenented i
virtualiypahe typadfedeciranicasoynpsing tievize suchran a@ptetonio vampuier, & Weski@ap tomputer, a mini-
compIQ? m&& '@&np%ééﬁ to? gns&)gr@on%% eﬁgl Cg%plglgé/ api)la!lja&lépioemay even be, in some

conmuni cat 1 ons pr ot ocol knovvn to the art
altemppgr?glﬁ?cgrgqn@na PRSP ccps,trel@ea ergtreflqeﬁ flétp?]@ﬁpceprteﬁl égio |The invention also is not

hrmtﬁi fgdqﬁﬁlb(%aaed o'[_ﬂ:rﬁmg Sy aaR] CAlﬁm‘i@Je%Eﬁ@gD@ﬁt&rh&D@% Qﬁm&dﬁ@""}based or disk
arawar e sof tware ar It ectiy 0 .
ore SRR AP e STy AT AR SciSE AL S| e pariuer

implacgtatcdahtbecompttrg biperapps B9ent i nvention. The conputing

Syﬁ‘h@é&nﬂrggg aﬁ:@%ﬁ@l 1'0 leﬁgfhde;a prbéss@r 3@'5 %ﬁﬁugfdﬁtﬁg with storage 310 over a bus
ut | n system t hat l“eermts great flexibill

t
systoGi e T VRN U BRISH S B b S gy sbdsadbptactess memory
(“RAM”) (486 h@tshosim). The CompBitiphwppudana 1hinedlsopih seaf dmbadi@ents, include removable

stora; eosUJ%]%Q gx{lc%ﬁca?&skt?’lag oP Qo?)g)!ﬁe?egtr%—n%g{lellg lelg %% I og gﬂfe ok t@m1 %\Ch as a magnetic

tape efshata) efis zsveigfhﬂr@t @own;ﬁhﬂcmﬁ@uwawwé mledeﬁ hmamfgi 3f@rkeyboard 345,

and 4 HPhse mt\,ﬂﬁdhm%geth@p A wig Yheir BOETRAD TR Ghtsrfa6d sdith@re 355 comprise a user
IC

r e e H (13 2%
inte: ace 03% use& énr ea'tfacev\%h g éll ucs:tral?e(r‘flip lﬁntb?dugl%nﬁ gst | graéhlcglmuser interface (“GUI”),
altho'{lghEhﬂ(Eth necessp to/thewprgotice ofkhd igeention. et c. ) are not shown.

Thess asRaRd SpRie lanElﬁd%Q if Y ilb s Ste SMEBdiREN: G s@ﬁ\ﬁageyager@% residing in
SO as not to obscure t ?res Y

the S'ﬁﬁé"r Bé; 3‘6‘%‘?:?”&3913&‘71’6‘%‘@“%?1’% kel H§P’§PW§R‘|*‘ ﬁé Pﬁgi’ H‘@S‘EF f aord ‘appointment
scheduBy’i (IFASH 7B @nd b i“porOfmarker’s371| $bdse Sunctipns lwdives disclos¢dhgore fully below,
remdi?lggn aﬂll\@gt&ag%@qo hﬁ&? ! ncﬁft&em: Lg%ﬁtg 5'656 the (RIASt ?7@ 48 mlﬂnlt ngnager 377 may

ratus such routine features,

residg i “telﬁ’é’c‘?sf ﬂ%%qoé%%esé\‘?ﬁbtéﬁnﬁ@ﬁ?mp‘ﬁ%@@ﬁwl? nfe S af thg sg&ware agents
365, thd DIASS378, N0 ¢ PbrBinbALer 3TN Y nBEriA td bl pradiasadhedpesitvhl Nete also that,

system 300, but the invention is not so limted. The

conputi ng apparatus 110 nmeygelsar2npl emented in

virtually any type of electronic conputing device such

as a not ebook conputer, a desktop conputer, a mni

conputer, a mainframe conputer, or a superconputer

The conputing apparatus 110 may even be, in sone

alternatlve enbodlnents a processor or controller

Y T 1 S N A A - o, . o o
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("RAM') (also not shown). The conputing apparatus 110

may al so, in sone enbodi nents, include renovabl e
wger@sagda4such as an optical disk 330, or a fl owy//Uszoos/037099

el ectromagneti c di sk 335, or sone other form such as
since ghersidy iseio} Waterigl e fEPPUS A ARty 14 may hevesdtiply B are pRSHRJ6S, MAS 375,
and ;;EHQna(ﬁ%i@ U7 REidap PRfead WhilelckiRr béigutieHpRatisOID tn@§ ndddye any. Software

RS P 0P G S LB SPRL 6 co rt
FIG.d) mppdcEelyaalspgesidejon aelefshene c@@@thEarqy@érlO i £t witly the wftyge agent(s) 365,
the I\}L@S §7|gean'd|tﬂel'b%¥t rnﬁﬁ&gr BIDOS iR cén?poﬁen@ raphue aby 1#68d anywhere within the
interface ("GU "), al t hough this is not necessary to
procgsflowid0%ct i ce of the invention. Each conputing
ap pafemibgl sovd OFIIGN & landl BEG. 3i the sdfavarel dgensst 368 teedh remiserd isprem{manufacturing

domdh e%%t’ re 1o?%@rhtpr&@§ tdoB Bils ddrggrolzégs k;&ﬁrccﬂﬁr Q‘Heesom'e a Illﬁ?_%s schedule

particufar conputing apparatus shown in
st P R PTG SO O B SR SUaAL) BPueb(ia fpegion procss. Tn
furth@aoe aMkbs@objdodics, tHXBROIAGET agents 365 invdifaeavith tirGbfitvoiscompbrent i1, 142 of the

) MES%& and%%?% ft}g ?d {hﬁ EJOXGS$?%{£ ir/i’g glgez%ag}x&gl \{g{khttlﬂﬁnt%;fﬁg %Qntegratlon occurs

is implprgentatien spesitic, draaraige pPos fip mekayp prdpriiguitioniof e MES 135 éMHS 138, and the

otherff;cg,yycla%my@te@g aces ot her than the conputl ng appar at us
tvare agent s

The s f the MAS .
37%olle§%v81yt softwa e g enﬁsa §ée§r amapg, other things, ¢ e uier ?hgﬂed c%n(e) 0{ ngl:e proces.smg
opergbip@ddri cagd lggf139 htea sgqq@mqahfnd piQosetog]| 145 ngchldlng pngposts piglarequired services.

This %ﬂcfu@é thaRink gf)tmﬂﬁﬁge bdcBlons SR xﬁﬂﬁﬂé%' lﬁ&mﬁlﬂtﬁ datoh, 4 oﬂp%&d to waiting for
ave mu war e ge nts

apprcae}mg i iRget e e PRI e Eweqﬁmd% or qualification tosts
(“Qualghrpuhdengedfipamat Ts: sbitQareragntndis soigedde amiyitiesSoftiaipgre@ution of scheduled
actxvﬁlgsn@(gﬂ gplgg t?% §ln4 :Lnd ;;'rg'o%ssgx%) I’nblﬁtop ﬂ&t)rgglatesc' )éﬂ;oﬁlmlefnpsrtaté Mand alarm states in

omat e (shown first in
e ey thg) are jreleya ¢ ﬂ:\?esplvdul%ﬁ a§8"“i‘eésim6ée"6ht°a¥atfl ghgages gifipe from scheduled
activitiey B uiste@ui@ppaitai. us 110. As with the software agent(s)
36§Pe soﬁware ogr%r'%tSSZé S{:I%Q@ AfTh%Tﬁg(y %or %@%gsgl? ((jué ﬁngéro Vé]p%ols 115 and for material
transpyirts h¢erhedtt¢1 aripgra the grocepding\gn 1m0 . THRe ftlsrerdrary lepth WOttﬁoeF?f@PPOPtments that are

sche@lﬂad—ﬁogéssu%’ apnyﬂxﬁm&ﬁg Ao @e @Q&ﬂh&tﬁ%h&l@@ Bost @ﬁiﬁcﬁl&@dﬁts will employ other

me " manuf gct ent |
type ngggne{lta ofhe$ u?%g, c% glaBPag g%rg%ortrﬁ gvstsilsroggrari %%:nts %}5 conspt’utes ‘scheduling
a ma®o4l trovepost ingeprd@ssIBE, (s WASUG B il parficulapgnbodimprghal f  of
anq"hé: ﬁ(vﬁr@ lageug %65p ERaLE SBea@bncl &2 @note%&:eé!s ?ergfoné’\@rf; ehsy db3t wait for a

hroug brication grocess her ance
curr ‘H’é%céss SPsTasien ?f\f’?ée“alttﬁgsp% tfiRish beforg %H‘idgh’%’@ ﬂeﬁt‘@fefl%}é’émp"“ Or process
operabiodi. hTyﬂmu;s mﬁet soRWEe @@m’p ot mhaiukddme ddibeodf firbressMpSatb3y abead, and the

matenqqraﬁs%/'}lﬁ are sch d@lnc? Qget Od%r%ﬁl%s '(-)Pﬁ’lle §ch(]féu@d pIcQ@Ss %BQQSES ' However, the

ace an on occurs 1s
premsemptanmfnr@pas ewr%xe@élraf ¥re SCh?S‘é‘ﬁ‘b‘%ﬁﬁdrY@u vAsotrerRies AR e gty the priority
of thé&18#3 flﬁ(ﬂiéfn@bﬂo&a@se@ fadvalt@d ME@SSL&ZEOI aﬁh@iﬁraﬁé’:ﬁ,,an@;ﬁdt‘&hﬁg otbhieties.
;gg‘f‘?%}/ %l%orgltltgﬁﬁlﬁis %%rﬁog%er{aﬁll m \élglch S0 L vel ééfvfy is s %d \{Vaoccucr) and is defined
by amBp@inonet 8 Tivg (GP¥) atdi .o fppdigmens zE@h Timst (“11!13’0 EIFP ggpointment is typically

defirsP §thih 1a e Rbnlehd @ﬁldtﬁf QeeRs. 19 Q(Lmnlian%nt ‘Nfrl@(lv&l Q' anﬂne wmdow in which the
transports and required seryi

n (13 9%
procesb P AL FARTIHALPET B SRR < ef i Y il BRI b H oo (EST)
and bataek, Da:sersapmﬁseﬂwtm) Wbt ithmag) s Owill dop plisowssddi faghel dtlgw,180 all kinds of
appo: PHSM% ;%RI% Q&Lﬂug&n{’\%l&% uﬁ%\élttﬁefésspfo?é/aglmpbylﬁun%l i &ﬁ%?@o will store both

eriods or quallification (%é

the m@@tmsrﬁéﬁ f TR zand dﬁscomrpﬁ'@e% iR r eV al&éﬁt’sD 65 @e‘rfé‘awéd this stored
inforfietion ¥4 ukddEiS the lilikthated bAboAMRG1 I f@Rulaing BebEdul ed activities

(such as lot transport and processing); nonitor

factory states, appoint memppestapes, and atarm states

in the factory that are rel evant to the schedul ed

activities; and react to state changes arising from

schedul ed activities or unschedul ed activities. The

software agents 365 schedule the lots 130 for

proceSS| ng on the process tool s 115 and for rraterl aI

. o o a - o o, "
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The software agents 365 schedul e ahead one or nore
process operations; i.e., they do not wait for a
W@ o6esil4pr ocess operation or material transpoPCT/US2005/037099
finish before scheduling the next material transport
or FHr-deesseptishe lattpsha cajspiar 40 saping foemalioh FIREGTENERYEFTEE appointments
fora %65305)6 bﬁﬁﬂdyef me&s toelsrhisr IfIGps, ﬂﬁ&ﬁ$3oﬂﬁﬂroakdd©m8esaﬁgax§ﬁbmtments APP,

_ Apgqu n gss goalts ?r I ’F‘ %O%P ofhu? th% Eﬁenﬁ%g%nﬁgwﬁ R)r {ﬁ? ﬁ)tt 13t0 1s as follows:

process o {1 0ons.
t hau: @F@dﬁa&écﬁﬁﬁbe} of process oper ati ons that are
SC'T?QWI&Q@?'@Q@ 3,v\g]ll vary dependi ng on factors such as

| ots 130 bei ng processed, advanced
%&g& &‘oﬁ‘#rc [7c si derations, and pre-formng of

batTezlrleBT4[tAn16],@Wﬁim,n«ﬂrrent is atinm period certain in
Note\ﬁ‘ﬁt SG‘QEI&EE% c@&ﬁmltﬁ{ént Mlnﬂo%vs%cé? bt 6he bAN ﬁdﬂtmen?snﬂ | S

defined by an Appoi nt nent tart Ti ne dow” F
Apﬁ*éﬂﬁf ﬁ?’éﬂton@rﬁao‘v‘ﬁ Ccfﬁrjr o ??'P@mgﬁﬂto H’ll%ﬁt c(ingmtment window.” For
instadicy,piin tld {1lystiaied btnmﬂmmt_t fome appbmmrmts tforemdterial tnaohspatt tb "a@Wfrpm processing
appoAn%gthotrgPEHtcluq@ qur%n{eﬁt @mﬁd\ﬁebw W&r&tl@rtsvmi\l&g ﬁ(ﬁ@ver that alternative

process t to neet appoi nt ment "
embadisfenth gy [SPIAY CERRITES i "’FF"rli‘e‘h? anept-Peeetg’gttrf@ay be executed.  The
calen(lar =) al)o Afleeambat a@ﬁdmtﬁa{td MeF Wi Forrmatdrial tE3hspprt td\@idefroithé appointments

APT,a oo n{% m%\e/ agpcf] men %etft ec{ural?lel OMVa rihS rt% alt tlEt raqgnsggrt delivery time,

ave
or botto (Typigadlh, ttmpeietqm@d ttlme @h@u@aheemas O%Wtrmmelftr astqyﬁ éPPB’@tﬂt?nt (eg:, the

movet E oiftiABHY M'H 8dned r-gﬁslve-[(ﬂm BP6ntintS e&ptmm t(RSEﬂ:IfseIW dvdew a@&ntment (eg.,

LDT bl and t t ore r.
o o it o e RS S AL b R L b e
appolntventsiad iib.G 4 conceptual Iy illustrat es a cal endar 400
ot ok Rt den&atg;@ct ffer CRRRET ninGsQ: RhOReS AithRDY Sﬂ}éc@a%&t § processing

for a on pluralify Process t ool s 1
appoppige il etios PR R ERIORES b fEserngs B eﬂt%%t‘s“m of the
procdSig appoinbitind Ti@rexdaptna &6r buffal@Ils That requird panl‘ie@-ii{l@ﬁthmcm@d Iyad the processing

tool irltg %?:foTettge\?\%roce gp%ﬁ#qr?nﬂ rﬂl %{%&%F eOthe h@f& J,Fg&ntr]lghq ;Llphave scheduled

transp@t] end (P fhpt3s the 1@}6 aythe s;z{taqtgedts@rtttlm]for tl@\mflerjun agqogl}m 2Thus the move

appoi(ﬂP -Eﬂtk M4 M, aiel&]adule@&ﬂt{nd 10ne tlrﬁe tﬂle rb@&cﬁv& diREqus pRE&$inglbpointments APT,
conmi trreniil W ndows ove e of,.t he

but n
- Apib(ﬁ'b in 3o Gircumsiance, CAITICE0.apRo nr{ten sﬁ)ear lgagtﬂed to st every
Ki Sohilefly, apped apperatment jimopdiptds folowiegommrpdessing tapmnh@ev\wﬂl have a transport

start FG88 schéaﬁgcﬁi’aptﬁe scheﬁulteciﬁd 'tdnla Uistﬁer ﬁ&c%m@lﬁ?&ﬁﬂn@fﬁ NA gaid B Exception is for buffer
pol nt nent s or materil.a rans

oolsg b BRS G B He F ot O P o5 355 i spoimmnt.
this dikciEl@anse, tHeuhove mbg()nﬁiue‘natwﬂbh&c stloduied throspern etart tidaathat is the same as the

schedfjtlllled g rﬂ%ﬁ f?r%e%gmg} g%%}uﬁmmyThQMe %veca‘i’)m&lm V“/Ingcoéeﬁeduled to start

ol nt nent execut Ed2 i']
at ﬂeataen diime HooPredesie | wpiniEess mhle aﬁBBﬂ (e fgoe)\ pircumggoe, - carrier-out
appofngﬁend(@)ta@cr bcBdduled BMPOoHbwéver, sondd efﬂbﬁmﬁlénhana’ypﬁmidélh [F&ilig@rable arrival time
prior &W%Qrf)cgﬁmg ﬁp&oﬁn{errlt élhaé (geg B?oslt nttlpn% ?tt v¥hlc% ma%nal% a%e to %X de%vered to a given process
tool Uelfarporegsitei me, or bot h. Typl cally, the pr edet er m ned

t ' rl@an teclch'u&h‘ort Qﬁedﬁfnﬁgbﬂ&&tn%ﬁlts Qre\/l&mvtp{o&hef A, alﬂl dﬁ?‘é&h technlque may be
OI nt nent S‘ nove a

ol nt.-me
A O W T A
protad@l i a zﬂaqﬂmg mtaﬂtetnhod@keapgroacht He thedlegting ppdicninedehof tpyonfragt net negotiation
protor?rrtgé/ éc op tl(l’l’é ?ut{a{eﬁ) B} e &@&l&re :‘Ifg%gts 965 ol %@rﬁ%u&g@t@l costs, and ratios

ative to an appoi ntnment start tine
associpged,yith therseceat%ggoeaacf RAt pegetietiopayriopel o fpher %ﬁb‘hﬁtﬂﬁﬁ?ﬁ“ a contract
i mredi ately precedi ng a processi ng appoi ntnent wl |
have a schedul ed transport end tine that is the sane
as the schedul ed start thaegmfﬁhe processi ng
appoi ntment. The exception |s for buffer tools that
require carrier-in operation to |load the processing
tool 115 before the processing appointment. In this
circunstance, the nove appointment wll have schedul ed
transport end tlne that |s the ‘sane as t he scheduled

. a Y o - e
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APT4 (or, in sone circunstance, carrier-in
appoi ntnent (s)) are scheduled to start. Simlarly, a
wOowe/05pdi nt ment i mredi ately foll owi ng a pr ocEEGEURL05/037099

appoi ntment will have a transport start tinme schedul ed
net regptiatioR cprefedql &y |abBefatig esorpss, 6100r{11ﬂ1@t1ﬁﬂr ic brelgstsy, gosts and ratios are used to
lmPI@QH[QHBEt[ﬁgIHIaertAgﬁélﬁppr&ab}E exception is for buffer tools

th require reier- ration. t nl oad the .

ee %OSH} 6':1%1102% Ajﬁ % ea F 1%5 15 Fté\g;tetléeg t% ancgtbra . G?suable behavior, e.g.,

meetingl duehdatss, @ffco@mthmeleof madqkingyie Mprp oirieuirEnta “dett” feaseigned to the lots

130 st Ilesgfd\‘veﬁg aéeﬁtafé§ B@E to prbdfelihd ﬂ)rﬁ@sst Bicesl $11§u1[hﬂy, o thd1Q15, charges
schedul ed end tinme for the carrier.-out Q§§0|nt

consiHdEr b oRD7E S Bbl FPHRHES AWProo SN s D RAGHH Bipepiset h ot 130
is willibguotpayadepéndeorsmmibadly itreectitte sty @mel@dmlﬂgndalppmoum plereedby the process tool

115 d%E -Ehs on N-Eéd& {0 Beedé 0 £l QI Een&duleC #H@l%ﬁﬁ@ Gequirdd rsértn@e@ nfal-étor less aggressively
arpol ntment(s)) are scheduled to end qu

doperBRPTENT SoREy T PRRTEY % RSBFT DATeSRils L Proyil suph fgices moreor less
aggre@ii‘t'ellyr depdddibfen PridbasH faagrsaqpiossnbenteet oftchiabstiche fni thvraleduigrs. Working in
concerJt {L% sc%wa{hh anghs 3%??0? c&néﬂn?ersaaqlg Jo%dgse?\%?cjcesyg S (t,o% e@at to‘é@@mce the lots
or proces8ing ny te i qUEs
130@@%@@@Wﬁﬁ§$&@meﬂt YendefficighBiet o the art, and any

S UTth(ﬁ‘ﬂlﬁHﬂhtadJﬁe ARYtB6h BARIdeYIREuling Bf ﬁﬂ@ssﬂl@raf)poﬁluhe&lfs in the process flow
100, gﬂttgtb S0, ltdésr?glle\cli\ﬁm%m ves {%frbeﬁtq%?% nc%%lgagp%oﬁt?nré etf l‘in 11H1stra|t]eg embodiment,
ﬂmpne%kﬁwwh@dem¢ap¢ﬁ@avmem$nf$ﬁem¢M@ﬁﬁﬁﬁg narket nDdeI of

thg co ntarlcﬁlg&ledﬂﬂg ?&19@%@1') B@jr}eﬂ?és%tﬁé:ﬂé ot 1t3b or %glﬁﬁ%lphfﬂgses and

of actions Initia he software agents
revol ve aava@mnmscbqsiet@etasent €S, S1qreprosetipphe aegf'é?ctoalt 1dg for scheduling
W th th%w@5£§e55|ng in a contract net negotlatlon

Althtgtréﬁ%o? atgfvpf é]%e 1]ﬂ1u§t§a6ettdlg§%cid%en also né)glg% 0 er typeT ?f a s N g
r eFouingess, tiz @@Hbﬁdtathome@fm%ld@g@tosme edhsduling 2gaeis (BEAGs not shown)
repre@ern&ngus%gtg pk@esé f@mut%ége@% ?Ettzl!zsoahﬁxﬁkgw{fﬁrg Kz%ergmﬁleﬂ's mamtenance technicians).

rhe RRrBL SRR e TR b B A AT R a8 v rprsntng ol
PMs bﬁh(auals(fbr, scledying purpBési on gesphdvedhadcass foolflfl & meiiboredf which are shown. PMSAs

schetidt%: jut In%e@l%rlc? gltdo\{lhe%g& d;[‘ 8\?&11&%{1&1 pr&{p({u?es gé?fohﬁeﬁ %g@iﬁljlyyto ké%p a processmg tool

assl gne sof t wa
115 @g@dtwog@g offis he g ]p”p,(%qj:PSé tqoh]éSﬂFselg@eg,san%%M%qné Quals all have corresponding

proo%hsmg’l’ ehty, alsé K& sipna GRSH f&rﬁﬁﬂ lotlpk&ressimp agegESLION 6258 Ivdhoth @i scheduling
ser re

agenlﬁ ip%%gogg{):l éter{ 1p Jimé t? 1n1t1a?esfhe exet*cutl fnr fﬁge%gle%ac%{l%s he | ot 130
i s Baghl sbftwege tgentﬁéglth@tegieﬂd@ op facHalf\af @a@leyﬂty in thrasepgsstilgw 100 maintains a

ca1e1ﬁ£raa/g QY SERBOH . and atdaem@ett@ iNthe DRBAEEIHBYmEN EF dP (XSRS She LSA 605
t ool 115 deﬁe nds. on

keepg; & ﬁaéeaﬂﬁr &85 ap gtell\/([ﬁA 6_L1§ (lfeegﬁ‘afﬁ efliag 62 Waélg P%raéé bpalﬁ aisg §1ave scheduling
agen@ (QF €6%h)\fel syheMpeth ng Quals e the ptoeds foals 1 19rof the procdss Fgv 100 on PM and
QualQEllen%Eljs bt &E atl"?eﬂ?p%%f a;P biflfafers scil&lgieé ortl-:ﬂ'é gggrpééieﬁ](ﬁr @fﬁ(a@pend largely on

Servi ces nDr ess a gres& vel Y e endi ng on
the nafyiF9f fhe eftity et thgsaftwass agept 385 thayds lteewthwl%daw@@gsn% b, the LSA 605
will ki the CaldrAide85 Sand \MbkK thargini ddt BN Q@bcbssing hﬁpoﬁﬂﬁdn’tﬁ@héh as the processing
appoglgtr?e\rr)nits 2%’26218%1%; 3 g qeltrs§ S %Etg/ee Q{tﬁgd lglgt 0 %gbyz{pﬁo%ahs Su%h as the move
appopptoesoie 36  Moha o0 16r. diaviers aypojvRiendst £ R¥ieid Queinfael shown) sppearing on

calexﬁtrﬁfor Pk, bl brladk R6ss TobIe 1136@@hdt aﬁpb@ Bn fhotalangl 685(1@1&65»1 thé DYA 605.

X\E%OC o Blatilyg 813 B,gg Séaé gﬁrgstagﬂs r e}\lle 1[11%%: gusrrsent atnc(i) ?l{hture 8éks on behalf of a
specifiedoloeS8 iimitye prppoiflotvieht '@eseltﬂkst 1hcéude [mapsfactusingprocessing and material handling
requ@e'm@lgelng%m the lBthl@O RGE Fa@v%ﬁlc&l 9% &%ﬁé&%ﬂnﬁ@lﬁ&@&)mﬁ&a% LEAVB05 utilizes a

es of software agent 365: | ot schedul i ng agent

(" LSA ) 605 representing qgﬁgu@§7130 for schedullng
pur poses; and a nmachi ne schedul i ng agent ("MSA') 610
representing the process tool 115 for scheduling

pur poses. Al though not shown, the illustrated

enbodi nent al so i ncludes other types of agents. For
instance the |Ilustrated enbodlnent |ncludes resource

e I NSNS A I .
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schedul e mai nt enance and, where needed, qualification
procedures perfornmed regularly to keep a processing

WO o@hb/0351%3 i N good wor ki ng order. The | ot 130, PCDUSHS5/037099
tool 115, resources, and PMs and Quals all have

calend 618 Fatrarhgledisle dbssalvaier ¢y aontains anprdgied gleciqpafpppointments, e.g., the

appo@eeePd75f @at fep@sehtOdctiiy H1@EfitTicNaka gdBduled "HyRR' L.SAH P65 taDwill provide the

proce\{s\'gr%ﬁ:}serv1cee reﬁu(irtclg g utlhe {1 %(e Q"geelligA 09‘8 ¢a en?a? E%:S{{%J als(ggﬁgpvaiious it}%es of appointments

execution o
includigg lovprodeesing. caEarcin aoiet-guh e va defr, 8EBOHRER MeYRRBRIN Yo The types of

appotﬁﬁllibﬁtls fch@fulcd Q&Tﬁe EQA 5(55yan& Pbrteh @es@i@@&l&ﬁo‘ﬁeof drOMmh3Bzed in Table 1. While these
mai ntaj ns a cal end Fl G

tfnrﬂ)ufﬁso ja corrimonf including a
schedufeg tsmngize, & hehehuBA BHO 51mk,e@p$tnaat@a¢uemgka for@% longcihet fagk WiAake and an
ammg&gm&g%ps a calendar 670. Simlarly, PMs and Qual s

al so have schedul i ng agents (not _shown). for scheduling
PMs and Qual s for‘ﬁéLg ﬁ@B%@waBBPﬂmiﬁ%?%ﬁ t he process

féOMI 00 on| PM and Cpal cal en arstlg&nwu,gg) The
app0|ntnents schedul e n-any ‘giv Ly calendar

— i |M0vucpcuu Tl%'léf%t%gségh dtbcapllj&ésy 6L of the—entit y—t hat

t he Soft war kKeepi ng the cal endar

repleisent s. WG@ISPFW@SQQSMB‘G@SWQH keep the cal endar

6%anRPf ST O @hetl&%ﬁ@aldéhlﬂt%p@&ksyto@r ocessi ng appol nt ments

such as thel nrocess
Flesrierput op ﬁ@kﬁ o 9§§ﬁ H?“T@ﬂﬁ but al so nove

appoi nt nent sAs h@bmﬁi&nttrhﬁesmﬂ@a apydaling teommdig fdvloperativs, between the current
al Seedin Fl C HRNEG aﬁpo@sg Ul i ot bbeifheduted.

4
I‘OCCS
Qual s (not appearing on ars or

Qual s, and

MARRARE68
the LSA 605

pﬁoa@slsmteotdh% represynig e Sqhedylbing eppyvaiar foolﬁmtehef unknown duration
%é&%@ﬁ fRdkr Eﬁﬁﬁ)rd@&&n@ BoinMRAE whEE the Gabll &Y gedorm the processing

future task

TSR BT O 4 G PP BF B0 n 1 he

process flow 100. These tasks include manufacturing

th gﬁf %An&O %Eg k%g &r. 51@Ada1h@76 Q)k 'aﬁ)gm[n%gtlsl & § dthé 55&1%&“@ 6 Wepresenting

romraw silicon into a SpeCI
commgigngnts (9|f] éh?(ﬁr sesspeddir o, Provide PROCET Heryipgs IRy é’ EosFsaipgtipe:  The types of
appoﬁl&&nﬁs @:hEd'uRE ky sehmd sl eeh theaslgiar 670 ere 6 Forth dhcllable 8 SNote that there is no move

appo {’:\ erea b ?v% réq?;g)m?x?eﬁ txha%}laﬂfan%@ tpﬂct,lﬁga&hsgmlfl@thegsohedulmg of the

e appol represen I Ve an
LSA{685% [t only @hélgldy dd @gqucqlpe c@g;qmg @5 sqhpdating ipy] the I)ﬁ/bﬂod ofeplgowever, that the

lot pREé@ﬁx%Sa%bJﬁgm&@ 696 CRdGIOOBY thEMSRY 10 HEthd Qfdfdar §TEcok:&PordOH e processing

cal en de va dypes of appoi nt nents
qmqqﬁﬂMJg?ﬁ@“?g?gﬁ%%%gsgg ﬁmeg”?&f§§-ln carrier-out,
nove, feeder, andﬁmeﬂnﬁnwwnmenabgmmﬂuﬂﬂﬁ$s The types

of—appoirntyrents scheduted by thetSA 605 and—a brief
Apckyppt i dn t her eof are sunmetipgiagmenyDesgiiption] Wi | e

t hese varilous appointnent types contain different

LotProcrsting es| A lopis Pracesed ostBrsos1telSout es i n common,

Incl udl Ny |apreef eshllisgebpabd bl “sétigefor Adifferae et eﬂpraiadmg than it is currently
tiYBP? an ds tinated duration for how long the task will
take and 4 TABLE 1. Appointnents

APpOr nt ment st at e.
BodMed by

E$Awﬁhémwgmn6@®maﬁsedkeeps a cal endar 670 of
AP T TET lS’Tan]g Biokk Qual i perfoRIeg loﬁ‘i!h@}%

cti% ProcebsGbH1. €S ENT g
comm t nent e _process t.00l to PL OV d (X

Maghing Batels - n) MP@)@ lojs i aserayled e W@h aﬂﬁ?éOCPWégﬂ“}ﬁneOUSly

Bfedultl me Nt risdh edidh Asthiyis uitepebedy flsk, M sdt Fe articibasddadation.
2%0 ar e set forth in Table 2. Note that there is no

vé app0|ntnent Whereas the nove appointnent for a

matTbe schdduling ahaddwt 608 xpvd agpomtlyent;@cmr,te{ga the gort H& or the process resources 150,
155 ﬁ%k@ quib i, BEcHRe pbiR € oL BEp &IPS, ih FICR @) Y sibrdiahtGlidthudhced by®he MSA 610 that is

indirectly, constrains thga ¢h&ayl i ng by the MSA 610.

Not e, however, that the Iot processi ng appoi ntnent 676

schedul ed by the MSA 610 on the cal endar 670

corresponds to the processi ng appoi ntnment 675

schedul ed by the LSA 605 on the cal endar 685. TABLE 2.

App0|ntnents Booked by NBA The schedullng of an LSA

~ - e A A - o
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processi ng appoi ntnent. Port assignment and port
availability tinme attributes are updated as a port is
wa@edvenisdiesl. Schedul ing of the port is initiallBRCT/US2005/037099

performed when the processing E’ poi ntment is
schedydddetel a¢rRm tisprocpsipe RpoREARISER fals &6 uE PRPOB{mopt eThydASA 610 has a
corrdagdding] ptBce iRy Bippiidadn 6 TR itd Gileidahedhd BEA t6o d&tleduwe Ii)oxt hseervatlons in a
mamlqlegéessg'n%?%ttngr 1?1 ogvt ﬁfs‘lt u%%gléls eth; rCtPlxp g&% 6(55S 1t eﬁ? WO a%tnbutes of the
ProcesEVEaPREP DN li‘petw@%ntnhlrt @mrttawelakrﬂanmgeﬁehttesefe ltpﬁaéedab? past is scheduled.

Schefilgﬁlg bGe ﬂbf'tqs:iﬁﬁ@llytp@l%nn&il5henm%ro%€sglﬂéjéﬂpblﬂ&erﬁ fis s@l&ﬂﬁl&i B¢ may be revised

subs?ﬂﬁgﬂ%\l/ﬁgéth? ﬁgft 6? (h e ) /lésega%goq tgér}t gﬁ‘?@ % to, g‘eglver ?ot ObtP Ete port at the time
the grtap evalapleb yThnew tivi MBA Y axflegpess itlfei selediling o e Imoes #pppintments through the

manggléltﬁént & tl{e%grts]fg’rQhe%&eQEJol Mg at a por t ahead of its

processi ng appo For machi ne types that process
o115 Gorping it RISEY BMSA L) ey EEmaitipe e B B achins that e
MSA/ 6ll0U€présentsO r Al ecrnﬁ‘gtoabkee;&ppet—th byg mhohine typé spepifidsi theeeafliegh tinfealiat a lot 130 can
amvena%l&oxrt] gheady (E & %rgég?s{ng Q%p% nglt fac 3 lthgtyﬂr&:ess ﬁJ?é éry quickly, this value

e r va n order
may b#ehi @éar&eemlssm Prrky t lfeéedihs itPp P‘S}naahep fﬁ%tFoaﬁWéee §>§%§rﬂilalt process lots more

s1owLyt ihlsiviige BRI @ apsﬁ{atl& vallidlin @fdba6 Enha:ﬁ@ §dhedkis ﬂeaJiBihlyl atnay not unnecessanly

i ARG SHEEOHE OIS et S8, b0 B i 5

procespingappaintwent tog stehidicqnt aecasiof ige H}@p@lthﬂm?ﬁﬁmg ppoiptearit fogpaction to these

attrithufs blAGSReq@int Febibibi £ Shed WikriBHRSEAENE05 @M iuTds RRchbMulds B $Rve appointment
attr | butes, the LSA 605 schedul es/reschedul es the nove

start 46 aid JeHRATPR 099490 ¢ me and destination | ocation. In
t hdn ihe lilinstated teantlodimdng dienfigizt §05tckrated HA vElsss Chelpat' esheditink class objects to
schelffd Oflnh ﬁ@tﬁ%lleﬁlféedlfﬁg&%ﬁ cbed uttagnsc Io%s(aﬁapm BEhsh atlfalpscctaed,wea is the MAS

erent types of pOl nt nent s.

375 ef%%rﬁﬂ"@ ipfFIGueh The MEYSHEP ioIBES P‘%‘j“@et Ry tPtféheﬂH&‘SaI@?BamP“late move
appolnitrfidhts aad @akimiuR ﬁdv@.ap&m‘crﬂ_&h& MASua3d BpofimefDfepresents the task of moving or
transgar[mcﬁ tﬁul ?H rTcale 96#3 tﬁrf}%&ngxii/taelgs atﬁep %It n'I‘ﬁ)” ER)H’H ?gpimﬁp VSurce" location to a
specﬁtp f;typtm@tm Hpcap@p ﬁg@équrgclprh:@m[tsaglﬂ? sgqckqﬁ) W I]?] gacl@r wafer sorters and under-track
storapd G0PHO EddefiBestali® cdued « zll%Qodi}{nnﬁstdf&b’P) Qte&:xahﬁmas bhﬁtatlons that may be sources

dcont ains the | ot 130-from a Speci fic "source" |ocation

or dsaliong haci fi ¢ "destination" |ocation. Specific nachine
porfhs jmplAkhtgiomctitr MAS Y5Vl beodependaptdndle implementaon of thd AMHS 138 and its

représalgaﬁsn ﬁlrtﬁec&tasstogé @%e f{or Hlélce tﬁboﬂﬁhb r@@ m@il §é31n%?dall gldmtrabay, which may
zero-footprint st or?ﬁ% are exanp at |

presenh@ffer%ytsdg ngl@xaq,l dransp fﬂé@Mﬁ%??Sﬁglfgﬁeﬁbtypes o systems as described above.

The inbiAbaARhitiathd MAS 675 wih ®e MABmBntGionkpetifidrelatie pethdidmiemenatibiel the process
i, ppl [

tlowi lp:tp %nﬁgxg a3 aS 8 \g?lebeég%re :ﬂg@os% :r%lglleg Egtléé J’rﬁﬁ&lﬁ?&gﬁbﬂgﬁt @Fthlg’ &scl:sure For

instafye, ingferiah ‘E?&§P069r miyrhercatepyized 4 | iBErORE, ViiThowl At sterkerite Pte“rlftr or. “intrabay,”

which Q418beQhy KM ftet Bin stocisn HRQEE Thierbayl M@ int¥d&y BaAtbriaDyansports, accordingly, may

be u%lg%x{?gtgf ﬁﬂ&er%{%?. Cﬁoyeﬁegsﬁgfms g%g’ntzgl?r%corf Ial}bgﬁf{g ggfin\%ull 1ncn1§e both interbay and
intrabgyexpiefial cramspdria depeadineenttive lévalplf evtemtion: |Blns te Htlni\eneptame% the MAS 375
will £1Lo%\é/deQ£heﬂ BH'thE Hxﬁﬂeﬁ&/‘d&‘cml 3Bnmlths s, apparent to those

in the ar V|n the benefit of t

i G SRR 1 103 R A A PGP G ity fae-esined n th
111usﬁaﬁdeg1m’dhlﬂeﬁdbtasltemalﬁte&rhﬂﬂamntatlm me;hbewpdnte gbﬁleét e kxemple,of a lot needs to be
trans %{%8 Iﬁ‘gﬁ’l gmﬁtrA to Qﬁl{ @W is oMi)ﬁeet { fronpﬁmﬁl E&th B&lﬁtg?‘ e&tl Qxﬁ)'ther appointment

rbay and | ntrabay

frompaging Bu ta poiptyG ﬁ%‘b“é theg onea'@eeﬁtaliett g‘{oy*yp%g% B @it e‘hﬁﬁteead’r’omtmem may
reprédéok EiBErQR {nkey.bayldd IWBN-BLy, makefik] tiddisport d¥pen@iAPEH thd valiesSof @ s@ifte and destination

AVHS 138 will include both interbay and intrabay

material transports depengidag; egpst heir |evel of

aut omation. Thus, the inplenentation of the MAS 375

wll also be dependent on the inplenentation of the

AMHS 138. Move appointnents are, fromthe perspective

of the software agents 365, relatively fine-grained in

the |Ilustrated enbodlnent but alternatlve

. o o o o S o .
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material transport is considered intra-bay. The LSA

605 enpl oys the MAS 375 in at |l east three types of
wW@owbesi1g3in the illustrated enbodi nent. The fPEBHUS1085/037099

"general scheduling”, in which the scheduling for nove

locatigpsp oft retirlepetions g BR orsksss (g il HPRSRIES coBeT sy otervise the
mateﬁdla nsg&hﬂe@@mdat,dyons The second is "initial

he curs i . :
I m g%A B tem8 oys t%%@ 3§5f 161Caggzs t P)]% \%pis 06" r%?&[s 11?&15 1lglstrated embodiment.
The ﬂrpteaégpqe(pé sobeshléing(slin whith thf: sehedylingforgmgye g;mojnﬁrg:nt@ and precessigg appointments
occurs @de} %t@e{dy @te SOAIRiORY €FHe sédond 1 @mﬂfapﬁﬁeﬂﬁlmﬁ b GV A0 schbdaliy occurs during

nunagﬁ,a %xeog §1 %’E?lc%/i?)%o\é’fm ﬁ{)n@fﬁLgﬁ 169rgatc Sl\fé@%é(i 11{e1§§1’ a M&gﬁ gp?giu 115 occurs in reaction

to soeéventir the ;proee flapp@l. nt mrents to transport the ot 130
fr %é fasticBisHyY V@l@h Q& 3b4 &ﬁ\ad(d@sra lb{ pr&c@s@m& wp&ﬁtmentl @Qtﬁ&és% MAS 375 to

IS |ntranS|t e destination-i roces
sched v S HRGHoR HE e B e SEPHAheaisp il HE Ao getion i in
transif) elﬁﬂieSﬁkthH-ﬁf&(downTku t8e processaba 11 I ettt Ghithahelbonprarsssihg eppeingent has been
schecﬁ;?eg % 1s r rre?]!orhergﬁsé k%]?eral géﬂgduﬁﬁga’t fa egsfenc'é nﬁe sta?ect;fﬁl@fac{o?‘y is known, and

ng proceeds on the basis
the S@Pfhlilnmdéﬁfg‘be bagls <Lf§)@<t JS’GB'ICQQ‘Td vari ous h el per
- schedhA 408 gnd:‘l'aﬂ&ﬁ @Sipe s GOduliR S RRRE aItS(Dreipaﬁ‘d t0 Fa¢toBit stdtechange that affects the

lot, t? r;ﬂ;;{o?lﬁrtlenp anfa)l)l}ges 1n§1ate<§ b§/ I's]eervul:e.Ot bv1<§er a anc{] 0 alt’]rrtn e(\:f%]n n cﬁ as alarm events

servi ce” provi er ag S an
indicging that an appeikiment has| ror msm%@nheéul@dmd élaﬁ rige Myt 374ris utilized to manipulate

movﬁ tﬂén'i@ﬁ];esﬂaﬁ’sé 1o thti3e ddB@Hionk. t'ﬂnsﬁ@ﬁﬁ{;&d 18 Ber&NA “tehdiBg schuﬁﬂing

375 is utiljzed t pul ve appoi nt ne
e Tt & ppioh HaleEetidior D Eoes s oY e SRR Ly Tgpioed Mhen broush
back g r Brrtrvf éds iflirigiagion inglides déi@nlining tig. fackdry dtd, e.gr wherwribusdets 130 are, what
the p?ocesg tb%ls Hﬁf&@%\g'retllll}pcyguéo%ng QF ﬁox@%‘ﬁﬁeflcgf{ 13‘%% n&%aé ‘BQ tradslgorted and the

br ought  ba . Part of
spprqPrife BRI PHICICEHB %ﬁ%ﬁd@F%WSﬁﬁefF*rfé e y‘mé‘f‘éfhéd“hng
€. (n the WRSFd \eibbdi&t, |t BSALBES Begids nyphiddiing hea panerglesbeduling session by

htﬁ}'%% asbldl r%%es%é%t Hlﬁ&&?té lé{ ﬂl%'l\{f% 619%0% g%ﬁ ﬁ&? &l pp?cfcegs tfb%l 1 lgts&)mlts one or

ranspor e appro riat
morerbsiaéﬁbtpﬁ?@llﬁfxﬁ‘éh@@rmw fhe JobEH0. {8 15eA 698 Resent 36 of SR 468, The LSA 605

then Eﬂﬁlf‘u%fs 'ﬁféqa&c@:d Bﬁ%@l \Qlthaﬁnesdaéﬁ deb &Jl theﬂﬁ@@ dlﬂ)l ITI’EQVI§A b10 valdRtes the selected bid
I ustr

egotj at i
660 Vi 45 e P B REHTER T4 BEET IR B RURT P NP e VoA 610 s
that the gjorefisit th REectbdbitl 1660 VBl G40, SCHEH!éeS N@A@Pﬁ@@mﬁﬂ) 675 arghpends a bid confirmed
mess%g%kd 1123 lth%(iSR %6852\ %§L§/Q§U5 tl;lea &h&iﬁl&ﬁh& §pp5mt§1e19r67mr1§ obh éi{fbndar 685. When

605 to process the [ot 13 The %ﬁ% 8 i
the stggt él@ﬁtfog ‘}8ﬁ@e%edtpﬁ’éesb‘f‘%j%P%‘B‘G‘em?ﬁ’éfestéi\s%’@% LET Rigs control o
respebti@ pfoedsaiyt g ehishihe LG B0 5WiWHen ancripéagmet ®6bleten the BSANBRand MSA 610 start
. 610, Th : i daj.¢ ' .
o Tl 30k, 25, 00505 B 800 s i
the alg@oto diggnthereliy|indicating tippp fosstrg edgrkt 2aPPRBIMMIBA 610 sees t hat
t hang! (ﬁceﬁsﬁfg abﬂ%ﬁltrﬁdﬂ{s e&é efle ProctssbR Qppottifidnis| 6175, @l7@ @k booked on calendars,

sche es 00| n nd _sends bj .
cs. Bt P60 e BaBa 680 T the IR oRT 1, edifyie sy s 0
Whemhd@mtces%ﬁwmalplp@ﬁ ﬁl7(5n€bwk@@7@3 I GOf scheslples welcapryipimegy for moving the

lots Mb@(ﬁth@ R€atist Sibe ﬂréc% tJopﬁStaQs%c@t&h@M@ﬂwB’r Ha6esd §fo@é§smg appointment 675.
poi nt ment arrives,

edul en
For i, GO SLUIFCL Ty & Pt 56 D7 e o s iy poess too 115
exit thi@fgh a\fle MocnEneadio bk fdpnwind at de ppdt B45@$ the tchand pSLes608 1ahfr the scheduled
proce!g&é gﬂnqun?én@%?ts %QG%ILSAQS@S(Las @pﬁﬁycﬁ% rl(?ﬂ 37'5 fthaf 1& ca'll§fot' {hm?mﬂa&e The MAS

375 sghedylep thﬂrmpmmfnt%fefrth@t IH“é 1%9 tg frAAst Be‘\‘"feﬁ 816 SquFf P’é’o‘i? ptination tocations, e, the
first 4nQ GdcErRAlpkddehs foblE el StRmPoAN40 tb he psieds. appoi nt ment . Thus,
processi ng appoi ntnents, e.g., the processing
appoi ntments 675, 676 arephpekgdson cal endars, e.g.,
t he cal endars 685, 670, maintai ned by each scheduling
agent, e.g., the scheduling agents 605, 610. Whenever
t he processing appoi ntnent 675 i s booked, the LSA 605
schedul es nove appoi ntnents for noving the lots 130 to
the Iocatlon of the process tooI 115 aSSOCIated Wi th

o o o e N — p—
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375 schedul es the appointnents for the lots 130 to

transit between the source and destination | ocations,
we2@s/0531the first and second process tools 115 PEDISOF/037099

140 to the port 145.As w || be appreciated by those

skils by qﬁptpqﬁ@eddwtthOWHHbmtﬂﬁéﬂ@éwaq bepgfit t)thng dlsclosure the process flow

100 GHISIBIEIS WIRmbdr h»e h@am@ Q;SﬁpJnlarmgvoﬂl&) Gorid dfl which Glelil@vra suth b @bckers, wafer
sortersu%qqerQrack %Qg'a € a}ns wor nl%l éfogress yWﬁQfTr%c Fw'l%ls%lc a'iﬁ‘ﬁ{. Slhc% three process

r=sorters, und rac ora
resovaqee| 100 # 352, 145t r Ehg IMASSS3 76 deprpainies fhe ailpsopriftpmatpried fransrogs reﬂliv@i in order for
the k;t 196 EU fhdeBa Edﬁfiﬁ&d BfoBs&isSappSsifett 6BSor i Qeedelip® Brecedind Barriel-appointment

gjadet er.m nes the 7raf‘ppr opriate material transports
ass"?"é m" PFORCSHPEFBPO BT e | ot 130 to nmeet a confirmed

pr Gods gisntie MAS S hobtans tthe@WiGenblif the rocessieg mom@epﬁe@enhxr@pointment) or

pmje&@& (lftﬁéprbaassﬁg g%bﬁ&&ﬁ% m&s ﬁlgl%x@E%esy\e,é;eau&meaay Q88 bk lot 130 from
ol nt nment obt ai ns

t he

s g i Sl VEFE i pRE ﬁt%ceglg?tlﬁ@ SEppdFheiER TG B speta 650 may be of
any sz sﬁﬁdﬁmﬂh))wﬁ) fo the @, @cito@g adtidly inaladqect 884 sugctures (not shown). The data
store%g(g 13 tu%lg ngDEO% A ﬁldg?aﬁgty &{J}gﬂ g% tge{t gﬁf gesuss%g? g@%%%&t%&ﬁﬁ) of the factory,
inclufige:g part of the conputing system 125, shown in FIG

1. .The dabaatdhsQmdnEQBousBivceber cqlipnadiy e.§ Uithd @kcRtidilor the hdafe@ stocker to a

known to t hsgtoalr t, and may actually include several

data st PUCTUres ( not shown). The data store 690 is

used t o tstdyrationeof giridia eveisiiethy fabfe.g. rifectupption & mropdsseperpiigns that might be

be used stiafid@r Bbe4BA &dnafegmtnal%or@ firod B 16AG4nA6 Mmher

i ncludin assoc ations ga arj ous. pi ece

equi pne © O@t“gl Ean manuiac ﬁaargfen?tﬁ‘ eBeiPs efé))fanons of lots or mobile

st ocker rtswra:spnd)cess tooI, the duration of certain

events igh LA fRBhctSy. , the duration of
process-operations t at m ght be schedul ed or _the

Thuseitie g4 rie o0 crritiesrda Imdt"i‘tﬁ‘ﬁg‘ﬁé‘?finét“’f‘ SRS AL B e staus of the

factoB Ok s, the [ ocation of certain manufacturing donain

em’['hg da%a store 690 bcinlg]eggen{l}p {f‘la{ldegwonﬁgtw% %ﬁc‘% aQ rther@ﬁénlt ﬁ)catlﬁn of a carrier (not

resour ces,
shovgihseatniing e 1G900. Tl e 90 aeoicpries i sgLiting kS TP OF wrjous process

statichb) Q)SQEI@Jgﬁ tHe faMHIE1 38VdB (b8 8e Anelial RspoitadettSsaBfto el one point in the process

o B e P ST 03 A 185y SRR, e
time @A tthei appoirtment, thchbiAS)37¢ drftraiings ty apimepriigtmatedd). trafipertsdand @chedules move
appoﬁx‘m%thfs‘ o@%@ca@énéa?6%ﬁ1@t§]§6(gat a indicating relationshi p

of various process stations 105 h the

o O HRr R S NS SO e AP P S in me.” The
LSAGOL typiaalrytcansrthet KIS 375 s sresht PrvcdsSifg fppointmartokdre ronpiefiodd €The LSA 605
sche%.\‘leets eaﬁegli ne%éxt’B&&%gsmg ngoaﬁ%eﬂlo ﬁ{__) sk Je&ﬁ@eﬁlaggbe #ulﬂﬁh e MAS 375 schedules the

ation |ocat start time o
mategif] Fraispariviercd tp makeNISIeAmoCERSinE IRPIAEEN OFE(0R pfﬁ‘F‘?ﬁ‘Eﬂ» P §A7er-in appointment

assocrméd&mh@len&;&@rd&pﬂrgtaﬁpoalﬁﬁéns@h)edul es nmove appointnents on

prg%la%:}gg gc%l?%léls t%;rx?gtran%)ﬁ Oootieém n{lrﬂedla?el I !)rI at Igégsl'; ezla‘stsg(gn as is reasonably
practéxpiie kftdr the aur(estprotessisg appqintmentreonipletel ko geiSe m&sqdymlé(mff the port 140. Itis
desugtﬁé !ostraﬁspﬁ't M@@t %Q)fﬁ:ﬁe ﬁ)rtﬂﬁ@ sehd prQJe&Q&ﬁSlﬁaG s64A[2O bﬂatzdmtls complete to

ars ion. L sche s. .ahe
entf et ' SEFBISERB A 5 PRSCBLBT ON RBIOEY aNg® PRin e cseof
buffdvVipBc3Y bols ¢ trettia Inesd ublalingpthe MIASI375 scherinjoo tht sarded @k@g}tpmo begin after the
cam&%lﬁglg%mtﬁen? %gépp&&% %ééasmé SRRRLAL BB R75 (or, if

er-in fit ment associated with the

n e)&owg,‘feb dgogie ﬁgc%ﬁpﬂe% fl}erémaxrgqaf the-ppaterighfransponts to the destmatlon location
may 96 1616kl &S adidBiuid hnsgobtBSPALT bd egheigbynsubsaieati edémd YFor instance, the

or at least as soon as is reasonably practicabl e,

after the current processpygappei ntment conpletes to

get the processed ot 130 off the port 140. It is

desirable to transport the ot 130 off the port 140 of

the process tool 115 as soon as processing is conplete

to enable other lots 130 to utilize the port 140 of

the proceSS|ng tool 115 without delay. Note that, in
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buffer process tools 115 that need unl oadi ng, the MAS
375 schedules the material transport to begin after
WO b@6osy1ns er - out appoi ntment, as opposed to prBCEESINF037099
appoi nt ment, conpl etes. However, in sone
procesTitecAPRRRLBIPR @8Ocittprle Witk FHE R APPBTRIeRie PR panogled: in which case it may be
undetifable) &Q&ﬁtﬂ& rﬁz(t)erihll'lﬁmiﬂyeﬁ bl tieedadliesn pdssitia time ND¢l@ymdyalso 8¢ deyientlle to preserve
urious tra rt b edh b¥in £
roxyfly BRa RS P L AP SRR Tl b P nhe DEGALRS D0 oo, a por
may bghuoh wﬁ@m@elaasfsw forthecporkiorpat 1y bﬁé‘*@’éa ¥ppoi nt ment may
be neRN&E 6 duudbﬁtoVuBb\i‘ehsoQ@S@ed & padyss R@1sUiN 6 @&uitdibading™Oand “unloading.”

Thes? Prﬂ%gsesfﬁbffe g{;ﬂ ! r . gqm%-gng gan %géler-%t ”t l}?at tli'le io?sslgo e/chsneecpto %e loaded onto

deS|ra
the pfobaaxtodil 15 when thqy @Uvet and Brinr PrASESHing. Teplgally, them wlhdsoer@@m begpnloaded after

procQéu@@EonﬁBfe{eQ r TﬁeyMJA9t37 ﬂﬁ @Q&lr@unﬁﬁﬁ&: t&%f&gécﬂedulg Iha!lténal transports so that the
SO a

ot o At s P oSt ople BACFEE® PRGPERE (rggnd camorcu
appoﬁlnieutdemd rétenalaione with @ peoctsyipesppafitmpnt dc e didtcoglrpatibi Fessage 665 from an
MSA flg % g Lﬁkgagjl Igor t@ﬁlg M§An(151@ qgﬁr{ﬁgg thes-ghzﬁ}%%m{-?én%cﬁém ADSnay need to

so cal carrier-in' carri er-out That
SR RSATBO T RERnE oD R nlfhésetnﬁ%’“?ﬂ"&s@ées“@nd“"ted similar
to thd 1@4dher ﬁés&ﬁéﬂlﬁmlﬁfﬂﬁo‘&rbéﬂwv@ tiRMdAB0S @ the BISAr€00.SSi Ng.
-ICI)}/ gjéugsgilél :t}}r% ne tlz?t}/onél\g)e]'tween ES[% g(%%ﬂé&g @@A“H]b QﬁedﬁgA @f(f i#tludes not only the
proc@smgcqpmtmﬁé é7i Hperr Bfoornes assediniad \PRTEEr-RfpATATO SPROUAGYFOHRAt gnay be needed.

The B §033hd thdRSA Qﬁlﬁllﬂ-s%ﬂedalé bdryeR infdarried it ﬁii)&ﬁtﬁféﬁis (nGthhovaxﬂ- $or the lot 130 and
r t O

to be | oaded g
e e Bt R PrRh SR SR ET RONE L an Bipay T die process oo
115 aipdragloatinghthaMASEJ & schedulys apycipprintmets fplnth«t lob139jtel arrive in time for loading
ramg@gﬁﬁ&g@&éon message 665 froman MSA 610 to the LSA
Prior to the MSA 610 returnin

ap 68? gﬁ%ﬂl@@f the maveRRIRIEHHts Haatg}ls Haé%cag{ & ﬁ%wt ﬂsa{flgtlvw fnhe g or instance,
depeRSx% of ARtimglbtana)ion; tp e tringprtafrotnaly firkiperdéss gpok 8§ dUFIGE] to the second
proccgs %%1%.18%%%{ nﬁH @‘?eg@iﬁ%ns%grg%ﬁnt tﬁéj%o‘?tl ﬁb Itoaz{ sot.uQe Etg&emmﬁrest the first

SCrii ove betwee
procgyiRole1 9. fromrfhessoufor stpdier W@g@ﬁudﬁflmﬁﬂ%st%%rv%é@h altdffém@?xdee%mn stocker
155636 the be 14BAHS 4 ond g edyaRl ﬁl$0NbfaGﬂatlﬂiesouftebndlﬁktylattoh@tockers 155a, 155b

will @gﬁﬁy Ee? t!hﬁp %frgsg ?Ya,llgatlem?oc%er §o7 e soguetan iies’cn{aﬁ1 r}Moc ts ong cr:esgecl%%ly as determined

I er-ou pol n
froniseiqnaidhia heSAOGE 69 1o He m;mdcem@mwt éwew@u mgve appointments are

sche&x"laeﬁ rﬁloﬁlrthé DhealkdiBh (e%Utthéaﬁ)ﬁQh tt@ﬁﬁtdgstlﬁﬁl@ﬁ 13U . . FBY port 145) or to a

he I ot 130 and the tool resource (also n
Proc?ﬁ R (e pRCIndGrdRsk Sigas ﬁ‘%ﬁr?’“ %8 ‘gftin%té’ (87 Uy alr%\ghether the move

appoihihhet is difecttyhethp datege lowidin oﬂ@c’ﬁpmc@qm@sm@@ negestihadpstingdive will depend on a
num%% &gﬁm&%@ﬁ% ?ﬁc ﬁ@t}{}‘s‘ lﬁ:ﬂgp{nﬁé E%ntcuc‘rrefnpﬁmé tﬂgct lpBEes _icgntment start
|ng rat her than processing.
tnne)g?@ﬁﬂ?ﬁd}“?ttoy a@‘llpqr??é‘a‘ﬁ?ﬂ}‘é appoi ntments in this
palht th@Womext &ﬁ@ﬁlﬁiﬂ e Atay b8 consii@dd a/Gbutcef Ibdatton” A the port 145 a “destination
locathg t anagnl ’tc% (rjlgl!:r:lllgt el {1 9 %(P nee& {1 e h#@pogg@tg En%%t S%oneci %?ceis% a1|3pomtment The
sourde|l@atiop ancbdesthleuogé@c@tm 3y é@; ay sompppent stfltge MGA3Y prgrageps flow 100. Thus,

mstema(;f el pﬁ:'cesg fo@lrb%RP {doS145 ) 194 3R bb @yt nukBd of Bhnd!m§ @Mﬁ}ﬁ)ﬁents not shown, such

acker 155a ar es t the fir roces
o s S50 O BOGEERE 1ERE B B BRI P A b, his level of
grandaiflly fendenatyhgived egfidmeatation of the MAK 875 defsBdent ap thetviescpion ofitHAMHS 138 in
meéﬁ fhgssecond process tool 115. Note that the source
J destination stackers 155a, 155b w g y
£ hOFiche Baesh FaIsPabt PRI R0 ST t&*bh%é 5aﬁ@i*est (o306, FIG. 2) a
stagifletaivladld, g, th©Gshicled B in FIGS]) & thie vidleyia] traigpatict e¢datemndgd time period prior
fromthe information in the data store 690. In the
il lustrated enbodi ment, hewevyesr27nMOVe appoi ntments are
schedul ed fromthe source location {e.g., the port
140) to the destination location {e.g., the port 145)
or to a process resource {e.g., an under-track
storage) nearest to the destination |ocation. Wether
the nove app0|ntnent S dlrectly to the destlnatlon

. S o o g, "
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i nstead of the process tool ports 140, 145, there
m ght be any nunber of handling conponents not shown,

W@ awha/05143t ackers, wafer sorters, under-track BCDUSIHE5/037099
and work in progress, racks for exanple. This

therefog Asjume the gqpalﬁmeatrwymrt@ﬁatefd)sr SQPyhoginG: Fyit Rl AgiveKprocessing on
f@.d‘t pltotb@s tMﬁSlS?; wd @PEIE @NThOsppbilt@iedd AFLT haph kabeduidfl efidiéne, which provides

some, arssétﬁinbeoars tto wléatt gr(x::t 91 u‘fapreggn?eciteprog%g Opeglt}ée é])l%gd ﬁﬁg sl{gi tge %lbsequent move
appoingpuiei i s¢haduled (6| beeml 1 thepmey tigg @guammmenbf\%m gheduled to end to get the
finisied Bt 130%&%&5&1914@)' B0k ih Fld:lG 1, for the materi al

Asgﬂﬁg ﬁgpog%b gi’lﬁé?r,ﬂ) the Ap()ﬁ% g aerneaaalargr 5286%]1:6 %edetermmed time

penoid mridt| tGSihe Bpd of shequceseing hgpoamtemv/’eHPy Notothetsthd eng ob the iprpeessing appointment
15 he Eam@ LORER %\mtm(?é)(&f ﬂtlsléwe Q}Mﬁeﬁt N, Fi‘l@-prelleterﬁ}@d time period is defined in the

poi nt ment has a schedul ed end tine, xh %h
ﬂlusttffewmaeignegblﬁéraeg%‘r IR S TP A Bt A pigads The predetermined time i
calcdlw loefeiated ol hdsessmap@ratding in the data semclc90.Adn sinevempoditats, one metric

Sid t G,
rsi BEROUEN TN R APRBLATER 1 MEs b SRRl 3 6 G SEH faaticy of siven
pointgiydberpgrogieflow HE- fi ni shed I ot 130 of f the port 140, also

ShawR thafd the hr@tnc Yesidih e thk RRragddP0 ikl e He tARRuall iSeadne0df @ik, predetermined
tlme.: cﬁgxaﬁ@lﬁ assyme %afS thea litnletg% %‘ I‘é ﬂl‘eaGs%Z o% I‘ fl}]ntlehi? tal eg & s?a% &l U‘hﬁl‘%%o to a particular

prlor
destiggtiproprodessegpl 1JARP: progqet flowt 198t If heermmoemem Ptegepfl tvﬁtle@slﬁh bp arrive just in

time %QQbﬁﬁm%ateﬁamanép%rt ttﬁ@] tBAPRIe@mited Qimb €0deNiI tﬁb&e@i@vsﬁ Bﬁmc However,

nove  appoi nt ment redeternmned.ti ne pe

som HAHBE Ot TE 1166 £ ARIGE b aTHER e 176 PP, (4 Gaenecment of i
matetig asbipers  Ofssutie AR, enmbpdiment rwishet &s aavebicls d6O el e Whitieg 35 seconds for the
comr%ngtgrghtec[f %en:ﬁger;ai %sﬂoﬁ GﬂlL:xp %e%&gteﬁﬁneﬁ &k '1@%@% tfhg %me@ed metric + 35
actory netrics residing in the data store 690. In
secordye enbodi ments, one netric residing in the data

st Nofé thed @)meSeniblSkBmﬁﬁsl' ihdvedefifib thd pl‘aietehniﬁﬁk'ﬁ_& pefiodsit &getraglitional measures.
Fori 1{1 ?ance € 1lhexsgrgte4 efmb%f’:i-l %616 9!51% aRJaILiI{] a(%f I“%t eesg{grg ro?ﬂ%ﬁ‘errl{egg%%&}o%eskl& appointment
suchtaly ehesapmrétg@t 69D indydenpirasision fem A8 { efdre” fgiesta e Do Ctmréete state. For
exan{%feeﬁj @f ﬁﬁrﬁﬂeriﬁ&esﬁ |oB§atloE%nsﬁﬁSﬂ;W§’ |“&tlveaS>ﬂ1ls|ﬂTB bbd@t anll Iﬂﬁght transmon to “near

t akes st a

oGt BB ot LB bR M ELER By of e o
operdibh Howegerpforpr@es pirbwew, thOpredelefmigeddimg eWOé mriightiberrsfited as the time at which

the p%%gga%raﬁon\{ﬁmtfehﬁ‘ro]rﬁQC&vg t@r‘ﬂehr\égm st in tine for a
uled nmaterial transport, en thgﬁ&gedeterntn

© AP e S G55 Pt T B B P Pl RBVAPPO T The LSA 605
sendﬁz[fhél;digmimttts therAWIHSI 1341 totnotifs tha gpMH NS 8 withé irheat H60h the move appointment M,

will %ﬁiﬂ Y‘Ee r?etsia%a(bb ['Egue@trmg%g %og%&gﬁdeg %?ﬁg%ﬁ(twegﬁre%m%? appointment, but
also gip pﬁe@ﬁgatl@ggf the) rqg@nq}\éq b¢ ﬁlgveg;sth% EQESR drsatiog ffort thg transport and the destination
locatfoR IITRIRGRABSM. Won khiavia@ine Eﬂe@ﬁge%DQiﬂﬁDMHS 13-§hﬁghs tltehﬁhlcle 160. Thus, the
mess, %c%ﬁ%‘%{ z{p I%&ged%tﬁg%neé g?lr% perio ITé)as epc%be{dea gx}e% scaglfn 1ons a{s a requ§s§ to stage the
vehighy &fet Satedli atterdativelynethe AMBS L 3B rinfire the s{aglm{fegqegrfggm the message 699 and the

messARADERSitutels O indp RSy é?gs?to sttaﬁlﬁhe' vlellu&fi§ tgoat ed e ”b 0 di ment
assigns a variety

! a
o et 1 e CRRTHE R s QRS Ho R A EHIES AbAPS. n FIG. 2) by
notifyingihel ARES a38 th@angi thd aasape @nteinitidtathe meterial gingog. Tlois particular embodiment
therefcgee a) s&e%rtpé agng ob thgtvéincl @{ ZO@XLﬁ“fRI} %) toabe]aSpaH]oB Hlltt ?natenal transport. Note,

ess operation transitions whe

howetyergthﬁéheawantm et sp Fimites; o %tﬁmttwe er?t@élfne% HﬁLéf*é“ ’atya fopgxample, set an
alarrd 1Kl fotkhEpuRRidof &énding) en EpRisatqu@ti(not Fhdvn) foa s bthdigyof B@ivelicle (at 206, in

will be a function of the process operation. However,

for present purposes, theppieslgtoern ned time period

m ght be defined as the tinme at which the process

operation transitions from"active" to "near

conplete."” Wien the alarm 697 fires, it pronpts the

LSA 605 to initiate the nove appoi ntnment M2. The LSA

605 sends a nessage 699 to the ANHS 138 to notlfy the
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nmessage 699 sent at the predetermned tine period as
descri bed above al so functions as a request to stage
wo b@ewstiux|l e 160. Stated alternatively, the AWMSI/LSB05/037099
infers the staging request fromthe nessage 699 and
FIG.{2) eThiteaay e @rs o coadmed 1vttha AMHS 38 torps  notificados @ jtiate he material transport.
Or, aBérddiQely, h]ﬁ: 12606 IRy 361 the ThdsGge 699 nbiifyisg REBOMISMBRg retple the staging (at
206, 1%1%& %5 z?rgt% get 15 hte Incﬁtgshaotg-ﬁpg KM—@I Eexgéi/t%%i f%gng;ﬁl(t ﬁoé 916& in either of the
latterrmcssargeossmnm@for friging dte eeltidia(atPR6.dr FIG. 2 ey he prgponant Wik Ge time at which
the aﬁﬁi{ &979%@& B0Q He TBA603 REY Bf 1R Bark GOl URY the fréi@ioSiRY iR period before
" hevelchéthOG in FIG 2) to be a part of the
e"’tarﬁf‘aéltrfugwﬁt‘?sé Bl ?Occﬂbt e, however, that the invention
i 5 Anontivoed above;ted lustraicdairbediment itages teatsbide (re?osin FIGQ) loBAive “just-in-

time’ ’Gfgrsthgrﬁytenai Qinsﬁ}‘tasgma@bhe §e@ﬁcleqawﬁ11@rvme§fﬂle ﬁ)'t Y30f1§)1reacfyl'f@r the actual transport.
purpose of sending an express request (not shomn) fo

Alerist SRORARTHE 567 PSS BT BVER(R 3SR fHe hoYehioRpprres for the actua
transpoifyand iwhitst foir the 1obE0C Gnat o @ gin oty bdrdesifdbld$o 488t unantibipated delays during the

stagin OtAllol &/ tré\/ ée) Pt ISQ %ﬂh&éé%ﬁ(? 6%@%&5@2} é alln%FOF @1@ ﬁ&?f;rgce%sc%eratlon the extra

er hat e Nness a(i;
margrmthyﬂs? dﬁsgaltlﬁ@ hplmnque gaigup é?fﬁ% bpe viplaiost abfierpiciglitrapipert can then be
execﬁtém 1E&&zen£anaﬁﬁuﬁloﬁl separate r equest ( not shovvn) to

IIrf 9 1l ustlia eg exg? f,d\gn{egtglsec%%lu a pou'hmen 1nc?ud?s mangﬁl%qaogked a]ﬂ)omtments As

previgey eshiiongc the 24 604 afo Flgihe MAS{ﬁi§ R rerstiTrsddins WPoPked prpointments are

subjet;ﬂ t‘g‘emﬁtﬁcm%l Q? alcB@madaRr i @o%e?duhl% b3 r[ee'dappc;mﬁgntdt gnd th I'ilgjusljts\ﬂé\unexpected
se I r et erm ne

deve g QBT 6 LR AR PO e el auingapms mey b
shiftddpbupped, canceks], man¢-scheieldd. afmeeyentshausing [thesst thingsgol happen are unexpected. A
wafereﬂggéaqﬁamt foﬂnﬁ&@ec' I‘I‘Fd{ﬂ Eo &6% W{’K%t l(a@ﬂlg ge%@ schédﬂletll: !oqo s@)Thfs%rocess tool 115

rive "Just-lntlms he material transport, so
migh regk dpweinjigrmd ot Pé"“%ﬁf‘%?ﬂ@ml&% el ¥ Jpavipg oredt fhgag ggpoessed, some
of thé® ﬁnﬂr&&%s@l()iﬂd&ll of thex) 0 Ok fprocadd toslr MAt TheeM RSB oNhe 10§ 130erytust be able to

schec{?l[e ap%r?pna{a rPnat%nal {rQ I;T%r ?gﬁlq 1nv<§]cat'iom%yt I‘ I nﬂl@uv% ESAJ@% the

ves T waits for
t h As |amhea@<@mpls@e¢ke<bprﬁmsgig PRPEDIES nz%@? phiftsil.oviich ngsp foansg booked move

appoklfhﬂ:ﬁtts gcgbaoﬁlfﬁéi bﬂ@ Iwﬁby&endbifeﬂ Bghvé, Qﬁkhsp‘i'@&bﬂg app@iht&l@mt 1WD.?Esea @ommitment
IS SU or
Wmdﬂ‘%xtﬂ:‘ Foar@ggréent v%lécﬁgtpfoaﬁes tﬁ‘ehl\ggéx v%?h gFtﬁttham tuD perrmtgs%he MSA 610 to

“optigles’i thastyhﬁult O reretliqp tpehengenin thraiieriiie Goleyer iniverus appointments. Processing
appo}ﬁ{n%l‘néglje Qfé%ed alh&amh 9 Etht?%‘ Eflﬁﬁé E’x@gegsufé {;})ohnfeﬂts Ql% perrmtted to slide later or

executed I n convention fashron. he illustrate
earlics FERs b he R R CPﬂ@ﬂammanﬁ?egeSfaﬁy&P GRS ® FREfT '.mﬁ@} schedule. n
the ih@aked capdnich e Kitplify Als mgxevappuisﬁnynmmretnoo nethitted he shifApast the next

C the MAS 375 for "reactive scheduling.”
appo@gn ang%er%léﬁltgl}rents are subject to nodification to

ac @ernms@m & PEORRSSIRECAPBATMET @t Fhifh &¥Hica firp Birsh tithith ftsscogypitmegy window if a
prev@iijp!pb%&ssm@apyaﬁmae edrakid emBl em{mlmﬁ, 8 proae@ﬂxgtab@umt BigDt be shifted later in
time g E}%%treﬁltohsé)mcgsmﬁ% )P%égt%te% rL?n%: gog tionB nl% eth?r Slt(l:laglﬁlcl:’ e&&?\(s: gﬁorqge affected lots
130 greencsifidvidt e dS AsSdirihatahedaoksd erawmgpnom@et ltahbqqrgélamd The difference in

. start Bﬁ&%ﬂ@ erﬂrtf?ney fb@&@ @&Ik@ﬁproﬁsl&@faﬁom%%ymgé & appfo%flateness of scheduled

i.nst ance, \Q/n t hout havi ng been schedul ed
el Teigporrh F ARAECbS UG PP A PR ORI O ST e, e o
130 mistdtie afliefthacesde mgvidedgbriby alle ctuyend§ schaifiled matdr@i0iransports. Conversely, a
later t?rﬁt\ﬁh@lgeaﬁsqg?lotolgo Eﬂ&ﬁiﬂrﬂ%&ﬁ%ﬁéeﬂr e1tl§ep Hﬁ:urggtantzéq §ifferent mat]e_:rjl_'cg transports may

unprocesse t hem on process t ool
be apmé“WSa@lFSe thepgorredy @T‘Yaét‘mﬁf.?{)thﬁhkpo bIé‘ ﬂ&Eﬂ siuatignssthqaeyg pRpointments may
be RPN QffohsieCroNtRé lift dh the AVEPEH L BockSiB appdinanatl | Matebyhatt Mditiple move

respective LSAs 605. As anot her exanple, booked

processi ng appoi ntments npye Beorahi fted, which may

cause booked nove appointnents to be shifted. As was

nmenti oned above, each processing appoi nt nent i ncl udes

a "conmtnment wi ndow." The conm tnment w ndow provi des

the MBA 610 with flexibility that in turn permts the

MSA 610 to optlmze t he schedule |n reactlon to

' .. o T Y




10

15

20

25

30

35

For instance, a processing appoi ntnment may shift
earlier intime withinits conmtnment windowif a
W@e@6/081183 processi ng appoi nt ment conpl et es ear PGT/US2005/037099

Simlarl )t/) %efr ocessi n% appoi ntment m ght be shifted
appoinggteals mjay; be pebeduiefl fyripelo8ye eradh isrdsetiagiop g@a%?ﬂp&wsﬂ*éﬁ&% there may be

sevelﬁlliﬁlﬁe ip@&nthl@ﬁ’cgto shifd 1rﬁbﬁ1hﬁfculﬁdtdnhb§.t ion, the LSAs 605 for
g{l aIT(Erh'\e&)% g&n rgcelsvml e ag‘pro%tnrﬂe% state C%%q’lﬁg %ingrﬁ%thlé/%ﬁ%%s <;|a95 the MAS 375 and

passe@ litetheyeect, infpiraatigi feﬁ élreeqlw,teed mocmsals tapnomﬁ‘e‘@t ahlee MAY 373 relsigves the current

locatioR orl 100 PAK L& e QRRSHIrd 1600 B ﬁi)@&ﬁ{g a?ﬁ)mt&aﬁngﬁg &Ha@ged is the mext
| a ransports

appropri at eness of schedul ed te
proof RS | Do BRAE rOEEL PR ARG RO RERPTe0 iy Sipmions i o
futur¢, cheanthe MAS 875 stireves the pjected dochtpn of 3 fpud B0 arieri tpethe preceding move

appoﬁ@l(elxt’(s? r Tﬁ!@&e@%cl@&s Q&Qﬁ/skag&dre{n@\ral nd cl'éﬁmgtiéﬁ Enﬁﬂ;nll\)él time for any active
schedul ed material transports. Conversely,

moves gpppiptmept e 3HoHgviFt 9 SOt ot P*ﬁr{ssrs\o?% Pegilspmine what move
appointinefts bl ®boked 4nd tirsh aftechooktd bapremeirhts ARtagive. aThetMM’ISKSOIIeh gcts depending

on w?ﬂ)é {%ﬁ %F&ap&%&ttsedre iR %EH 8 XI%/ a}Jldgtn% %ﬂe&l the%JVl% KR lbeg];.lﬁ me

ese Situat | ons
appetpingeshapsheepdsie b%m% is e Perkponae \?@P‘)tnéineflh’é mgﬁwmthq MAS 375 can

shift §tle cﬁ&&ﬁ 0 ahBdcRAulp baRSs If g baREIGhdE ﬂﬁiatntmehbﬁ gotitd) @it the material transport
ment s. may. be,sche ed, for a | ot

1tselt{pgjbnctt tebe%sllc ht%aggo% OA; e & o.mtméﬂ &8 v eacdd &l 4 mtoTeyappropnate move

t 6€afi°8n: Consequé
appotltm@ntesclrvélyle% af hehwkal mon‘e mmafpmm inactiverang the gaistigl frpnspaat itself has actually

begu§ %‘isﬁ' 605 B4 B B Bsevel 41 Bpptoaéhe ORe LYW BUF Q) Gt W 1S mhid@al transport in the

poi nt ment st ch anong ot her thin
st RV ARESEPE i (P AL 06Y Do PG A PPAP BRI B gl pRion o e nw
proc@{i@ragpohtipend oasiha (Orappil Aé0remt modith éhe MABn37E e pmbiningytehy notifying the
AMI-fShl%S Gtucfmr r%@rtde 4if). n:"t énglﬂed; Q-Plvai nﬁ‘e l(ﬁt thell%k éo% QR rfoh@ tﬁé%lvﬁ-ls 138 to abort the

store 0, processi ng appoi nt.nent bej hg ch an%
currepigmy éPH‘?é‘ﬂenb'P FesEm @ndatb%ic’ﬁlf FEhAPPoipeRinig it ¢ledipgiign by the now

procARCh il sthemmbg Tohangkged, the clivge GionFtice: KMde 68HHons will depend on the
on

;Q@[ e MAS 375 retrieves
capalflﬁlesc?ttthapal%f %1 pqemengtlolijlo?t;le eg 1&5{1 130 prior to the

pr é@mmgltsmyq/ elscawgmqq{y@ﬁlgf%yhenﬁhﬁlrsdufaé@q; jog thg| duration of an appointment
1mmédﬁ€ély%&:§dmgf i lis l'oﬁk%; AL &pectel Wh@r\/@po@tfneﬁt;hﬁadéeﬁtﬂhelm &8 and MSA 610

S AN T M e

schediet! &xr bl cosplvtbdat Whenvle tash poiompleteda ths sehednlibgapkeel6 0@l O wtsingtified and these
alarrrg aretuﬂﬁedl%@fo lf@tge M%bégtoﬁetﬂénstheasﬁl%dﬁﬁg hééﬁts 6(]-5'1@10% e §ppomtment did not

hen acts_dependi ng on whet her any npve appoi n
comeGRGY 29 (D OMRORBAYS BG HB POR o e HACn ) Esises one such
sﬁuaﬂitﬁiS Mb&agjdmculaﬁ@Sﬂd FIG.CH, the mb@rag@mue@dml bad ablengeraich@tionithian twlagexpected, and
so the H18 e% m%mgnt @PQQ& ({ﬂé EE?&Ltmgrﬁ a\%r yh?ﬁedtl;EE ?Z&orﬁﬁgdate this longer
PE™OF cdnce an edu e anot t he

dwamom@ahm@ ﬂﬁé‘p’@?fﬁltaﬁé’fPFthd§ura%‘7tnl mrans tWAtéﬁéC%% MAR|375 to expand the
movd di)?(ﬂﬁﬂélft 1,1 tra&kedsarll Afen fHRIMASEL75 BEEM Bhiftihgd) Canbediok @l 183M@uling other move
O nt ment can be cancel ed, and a new, nore
appo‘éi‘ Pdpriate nove appoi ntnent schedul ed. |f the booked
o Ve aliydpriotb irhmeefatelyi abovactopled appaigintehie manbeespmpiptely canpeiqdo it LSA 605 may

receild SxBke chn@§m@s§€1g9 abh ¥ M%ﬁgilﬂ@mdﬁ:ﬁﬁ A pﬁ)@ésﬂgaa?p&ﬁ{ﬁﬁlt R8ecanceled, for
or

several approaches. The LS
ol G hearo PR B T POHE e 4 BT, Bk B (i e sebeduled
comthitnfbn®s Rindévd Wike thedDDK 60emtcaipy ee appoihmtgrembsget 6 wiligenmawthe canceled
appol iﬁr‘?’ew ﬁ]@ 1t9 @zﬁé&lartgg? ahif i%gglr @&ﬁeﬁﬁ nEg 'I%Q @\PASngﬁeeﬁgo é&l&/‘é; associated move

he current nove
appoamse'is prdrhegins it yoleip e fewhﬁbﬂ%grpé thmq@hf@@%ﬁfm& REOIHRGH:
destination and new arrival tine. O, the LSA 605 can
notify the AVHS 138 to abort the current move
appoi ntment in md-streanpgp {hhen book new
appoi ntnents to the new destination by the new
processi ng appoi ntment start tinme. To sone degree, the
choi ce anong these kinds of options will depend on the
capabilities of the particular inplenentation of the
AVHS 138. Appointnents are al so conmonly changed when
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situation. More particularly, in FIG 5, the nove
appoi ntnent M had a | onger duration than was

wezpebsad; and so the nove appointment M and 1’¢TB’U82005/037099
appoi ntnment APPi were shifted later in ting

ac Sberitbats e oplisf PR A Fiffeoffnocled, @fitrtﬁéted\‘}%és &e qppges can ripple
throdg@ he ﬁbceﬁm aﬁd§ RSk tROlaC the Sdlenaifs. RS akdinstin®AbS B SngledoftBare agent 365,

but a cgmargsl\éo‘a Ipomtrrieﬁten ?ﬁ%ﬂ%@ og %TTRVIG cglgrl%grl n&eﬁ%@kﬂ the a{;pomtment type. For

ns sh
instancgnig e ﬁgstratach drnbcég@htedqucwgnanmwmw\ﬁ@ approkast epehpthsthe calendar 685

mamﬁ&e@{))] tHéjE‘ﬂA 5@ iR dhigla®d ¢70 abigdBed (hARKMSA amammten@ Nhdéve appomtments

R T
calendarg d@s@ngfg magpoiseyuengln be asuigeatad tothaothdr gdtwafeggents so they can update their

caledd%k@o@&ﬁcl% IofohlStémg%%g ?iﬁ)?lﬁnre t?}?:@l)f eveh® idl e ﬁ@cegs%g'e r able to

corti Bifnsrt G SeEEEe AggrEnerialpy *Lét\%ﬁ%oﬂwe eﬁomletth gﬂ&f*&w known as
“noti6i &g e “IE8& QY EChe isdftwatel dgentscamplog littkrerscangkleedlts in the process flow that can

affecBREL %ﬁ:ﬂe&l[ﬁ?@t TLJ @E}xér%ﬁg&gji? g’ntg "i)trplcg %;5 \%ﬁ}g 1nqgegfaaory Notifiers pubhsh” events

resc g a SO renobves assocl ate
whensGhpRspsReoHE itRin 41§ deckrsy i Ingenpre.dn gy eotifirraphwbsorlingsafitars tsgnt 365 when an
evenfdf ikthr&t & poKIRhee By R MEKRE STHRGd-alRtp of the serbkd Nehte istiliplbmentafion specific, but
appo%ngréeghcqta;ﬁ%]%l Al LEEIQ t8 Vg)ﬁig gxsas hlg E]htatreglll b(F: A& lreg %Igﬁgs? gnébodiments. The various
softvpre@gqgg 365 dap Welalﬁﬂgg thpmcabadamug@teg ps chqqggs apegihstiputed pyother software agents 365.

@t‘aas&g@@lg Als&e d[!’l&ts |ath1§1f‘eg ofWkteRersSth R@p enfSREd WAk evedd @nhe fgﬁéy that change
ng | e on
e R e L AR R PG Ao e R 38, PO Ut e sate of the

factorynaitl ey, cdntroltshgents| ik astraly acflecnbobinnBnMASB7presswsssit odetermine the
locatfll QrQil aBﬁrgg?igtte mgtgéal 'tr§ns%@t9 h)? Qj IOPBO }ﬁlgg Jaedts H)%e ‘&QASE&Q@ r 685

mai nt al ned and the cal endar. 670 .
mailthedditine i tb‘yutthryeof wae%s andihtengis in “RASHY SsispYinart e gbility of the data
storeViod to la@pmanpdai lihe sar df e feakyethdeh tedbtified st distred ibyartichiely useful in
“inttilﬁlss'r?flegu%' ”S %‘H{mﬁ%@ E]h !:egst f%@ﬂ%& is %Q, %?\gp S8 b@ﬂ% E(!)V@J ffie software agents 365 need to

anges nust c equent
orien, dhemreshtets Apterhinegvhekretheie n@tuf%fnta/\mma@ém ig (i§ @prlipable), dtimstate of their

mandf?dﬁﬁ@d&ﬂaﬁréﬁtﬁir .Q0d JhS tHe@ S&Eﬁ)tsbhé&hé’ AIT b tBis inForknktlé@ isletQn the data store
of .ot her t

690, élﬁids ke{,)tﬁlg tQ FE%W étetgarg ﬁ{’ %otlhers a[ng gst% Sfrgaﬁéa mmed ttel\xlglgove 51“he LSA 605,
for igstangeoae pdcsss (ha dita sthie WP to klppmpe adert n@hq prpcg;:sﬁbwaﬁ dot 130 is. During initial

schedullﬂlgS e 18A %05 d11J3€er§9ﬁ&hWo§xe @{9@&1 @asqmogl’yss ah SdRRABESap dintments needed
track events I n_the cess hat can affect t %eMAS 375 1o

for ﬂéaé PREEN P eppleth e thedlplig eeds E’d’ﬁ éré‘PSP‘H@d PO o PCEY B
schedtleatid desifetl niafagal ir_austcmts yis didNasddfab@r $or'ppuatal dchddiilingy Enbesloni3@ was in transit
durin%%nngt%%za?g CHE M\gdtstﬁ 5 Eknts&gduieQﬁ‘etn%rvgthat% &E%@f 53 that ifeah wrrﬁ!)iete

eac SCri tware agent when an
ov bt losgoiteierest Pqﬂémb*e Bieisdpretingsypaailifiegof the gyftwarpggents 365. In addition
to schedi@itg] thy sditfwaﬁerhgen&ejGS Gls€ chitRM 8l &eduSon JTREROMEIL RBEHIRS. For example, as a

scheixgeg% g%uﬁgggcute{l‘) %Plsgh nt a (e:nqa%g%l L§§?O5: a%gﬁtﬁeﬁl\éﬁ%éi& #%Sé:ribes to and
monijgy fagors seigfohauas eveage rItl 8dd3ps tbfawhtdhlm dgent poopifpey gppointment state change
evenS AhED AR Rt MRGALKG: A8 LDARBRIn@dRoihthiskt infay haduPYe @prﬂfble for initiating

software agents 365, The data s I
aPPOWHPPBb%Iateo‘fhmtngFE’ﬁ aositorige t%é’ PP f?ﬁ"hggldg 2%31’61055’"0 a§‘?¥?’ie“e’5 described
abovt thet akeaadsh @seyl it foldduliviga Pgeextide dhrbting thbve pepointmeiils gre activated, how progress
is m(QlQBIJeJ Ihgt{l %pp@iﬂ&elﬁ' s%ate@ D& rtransttiaﬁeﬁ qgcpﬁo%/ ﬁ%c%égm%‘ Rqﬁﬂlﬁedt fglethgé%hﬁuled task is

hat the state of th ory and
Pfesqnﬁét’f‘é% control systems is accurately reflected when

the MAS 375 accesses it to determne the | ocation and

appropriate material transports for a ot 130 that

needs to be transported. pgeaggizyion to the utility of

the notifiers and listeners in "reactive scheduling,"”

the ability of the data store 690 to keep and update

the state of the factory through the notifiers and

listeners is particularly useful in "initial

schedul | ng. " V\hen the process fl ow 100 is brought up
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for that activity to conplete. If the |lot 130 needs to

be transported, the LSA 605 may call the MAS 375 to
wa@eledsdies t he desired nmaterial transports as dPET/USHEH037099

above for general scheduling. If the lot 130 was in

tr Evrﬂwtmp&mi% P PRgCeYiRg pRpintngyf i g%wa egpputed, fiie LYASOBtyapsitiops appointment states
by re@e@d"'r%dl%o%tlﬁéﬁﬁstﬁ@&ﬁng%@@iﬂatb&bﬂmsAN&LO 9Be MISAL610 fnor@@i3 factory state change

eventggﬁee gmn I;]réllc&tglﬁ;t%[c S oelssu% ha? ee %Irs cg 0 \%%9)23‘% opd%r {oc}raghﬁon tl'fe appointment
statesa (Vdhet the schedylimgalgent| ge}tqcts, ghat thé sehedplpd taskrhas lgg:emle@@,{}he@pl@@ﬂmg agent will

upda!e Eﬂets!aét)ﬁthé R&cBXE %Blh%nt% th§£:gglﬁ'§| e126hr a&iﬂeﬁfd)rhﬂ oft®r fu&!ﬁan In the current
as a.schedul.ed task js belngﬂaxec

examglehtggbwfr ﬂ(bi rge@gﬁst an agpogntmerit ﬁtéte E‘@ﬁ@eeed%‘t 7t8F Ul{a tgl ng%ssmg appointment
has b&h@omsieitisiad witl@gdateshesnth ofityvotrapedihaprb@ssing spratnementia figyepleted.”
eV%]@{tSthe Jcﬂadﬁ ? %e'x@iﬁentlhcg%eﬁlgﬂ %{Min'trﬁhqt s@ﬂa@ﬂgd Qs l::zﬁéﬁﬁa? For example, the

ol ntment s e change even due to e fact that
LSA éﬁf BgdhbavhP (VR RiP e peeH MR Wff?éﬂ’f’ PW&%?SI%&:%P&%?tWt Assume
the oG ApPSPAES inb]lueexﬁlﬁlﬂe had b kdudk ldagioa piaasad paTerdd ofthagirecess tool 115 performing
the p?o?gr aedn tl-lrehllotsl35rgn Il-1a§) L fléggna{u%l 1051 (IIIQ)EEE grog{%g 8&&!‘1 tlgbene}ﬁlggl) the port 145 of
of notifiers-an I steners descrl ove that are
the pepcesptopisléi for fhe sE@herdesbsinggppromifecnk Nigifhas thejapspudation f thegprofsss resource 150
to theAREMRH Prbd¥RNECS 1 BliEst&lih ¥ HRMstord 600, 438 BGY QB Be re&lilB0driaREEY, the LSA 605
oW appoi ntnent states are transitioned and how
and ofBressing is initiated for the schedul ed task is
pr @seshadling ebawwillobtamxtbaywrictime df thy noxtgpreinghesgy If the start time of the next

appoﬁ%ﬁﬂ At R, theschai 'ﬂ‘% ageﬁ?QH'ltp%gormtahﬁmiae%ﬁf B0&iohd @R&IbEd BIsw) including
appol nt nent st ates

y. receiv oi ntment state
iR BE AP I WEoBPPEHE TR0 e RBAPEES HbRTIr docordinely
the MARCI76 wlll SHadge eheoiitaa gpominents Staie lie"active'vand twdll natifli iatspawtjve lot processing
agenI {’BIIA” gégci(?&& t@%robé@scing%f%e t%g a&gma?eqm%que Lﬂﬂoﬁ&&&f TB@MAS 375, on

tlon t appointnent states. he schedul i ng
behalégéﬂw L 685 60 RS (e g R et T <afs%96 h%1§ Blefgh the move appointment in
accordeaP ek @M, invehiRn Sehed kdchiged apeaf priM td theipded epdihthetttsattetime. In this
e bSR3 S RPRUSTEE i el 505 o TERHPle oo
transpdnie LSA 605 receives an app0| ntnment state change event

i n%&ﬁéA 88 il Adxt &Jﬁﬁru&raﬂ GRES"8 tiBP ﬂ@hrm f@iﬂ)@tﬁrelaaﬁthb@ﬁ&luled end time of

| eted an e state '
e g FRSHBAM P BroCel B AHCS G §ooE stoamblp o when te
matefié XbnspdrthiBouBithh echirldtadg ThegleRdt 605 didiatsi shbiseribers lpemauéxrtfactory state change events
as dlé’%ﬁsggﬁl a%BJéE ﬂlt thé%tbe& lxlrlogﬁjorllng mb\tesapfoﬁltrﬁéﬁgathanggma l@%qmdﬁ’mdlcates progress

have a nove aP pol nt ment sched
ot il £HBI K 1% FEB 640 PHTAGISOT T S SRoo At oy change
event ilBealifpMRt PO lﬂdat’f(ﬁlﬂhs dhingbdtirn B @oipbe 140asantin 8@t beation. This change is

1n1t1a¥68 %¥ Ehe %ﬂ-fg 3% é OaC\!VF'P? 5? re:ilh%glngo Ihﬁ EJ?ﬁ?er Pr[og%mg grgﬁlung‘&1§ lot 130 from the

process on t
tool ma,stsw nét themomb @atﬁsmﬁ%ﬁaﬂs e the MHes o e@emrbtée gYy appointment from an

activE! Q& %Sat"p&&%uﬁoftatte m&m&fg tHeRA@teAl %ﬁ%ﬁ(ﬁt ik &Qirogﬂe% The Eorxfesﬁbendmg LPA 695

rocessi n ssoci ati on

is “°Bf%)é t“h“pseﬁ“}%s@ésg ‘gg?dg‘ggﬁl?’%sémlﬁﬁlgf eq‘f”ﬁ émtlé’résct 0 Er’f’d1 g %odi ess tool
11 SubsgqusttiprtedL 94608 ieullatcaive ¢ BrteryGBdge eva intdfveting diahthe bet's location has
chanéeg"i‘qunl a¥ P lgﬁh&qg th@Yocstlgﬁ o%@@é r@s&g'ceoltSB Qarest tﬂ_ﬂﬁocess tool 115 that

ng agent 'l obtain t gx time of

procS e O rAAGHIES PSR AP IANAS b B RS o e s aived
the VEIP ROtKRE TRt pditdSot alfofwin) et thid foént, SieheAait B 15ngnsitipenthe mbvelappointment from a
“proc%%gsr f’o%m ) n'gm?eqedogtatg kl{}:ﬁé fopﬁg hgsdamﬁ thtlﬁ qleéaﬁeltlgﬂ\qocatmn In addition, the

Initiating eap0|n ment I n our exanp

LPA 6R%is notiied ingpse PW@SW@@"%@G@@% % FrRaE of e vept i"i‘d\ﬂé“tP“d time alarm (set
carliddGiS R0 & t!a{e mdtdigl t{’e@s@oﬁgo'ﬁaplﬂteh barlhavgehddflel. nove

appointnent's state to "active" and will notify its

respective | ot processingpagendraf”LPA") 695 to

initiate processing of the task associated with the

nmove appoi ntnent. The MAS 375, on behalf of the LSA

605, al so requests the staging of a vehicle (at 206,

FIG 2) for the nove appointnent in accordance with

the |nvent| on, as was descrl bed above pr| or to the

o o - e . a . " o o ™ A
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as di scussed above. In the case of nonitoring nove
appoi ntnents, change in a lot's location indicates
w@e@gnsds3 of the material transport task that PEEUR®E037099
scheduled. Initially, the LSA 605 should receive a .
f ad¥itthe complatips obthe pove anpintment. Nty BSOS tHilbatierpt i find the next appointment
on ith @zﬂ@fdaerSlS.h a@s&fﬁaﬁﬂ&@ afpﬁd&[ﬁh&nh% the@akbxt ﬁﬁl’otntnleﬁf) e @brcé Mcation for this
ocation

appottj}%‘%gt%%)éie grocﬁf_sTreSf%rgj lgﬁéo n%t \?n anr}iQFeh éesttélgtll,olptloec:?ﬁo 1S t?ywws?océr nearest the
procesoiatldil hibagitl hefoph subgQueht mmetshpe appopimeporip thlszb@amm the j§farg time of this
mov@a(ﬁbcmltmer{t Ren brAu@OSAE Alelu, @D L‘&h B0sMA chéfpuct & didnd @%ﬂa& kifAB alarm") to be

nove a 0|ntnent froma ive
e et A O P PRAFVEHL | VA (o ARTr FaPore P8 Gy qomaly prior to
the sihsduled moveOpp@ssent Fretingo Thie slptond addeyl th BAsEOD's plgrmddckf | ed
in V\ﬁféﬁ\‘&e EIMesatﬁé Qﬁma%ﬁ gall\%ck lan Ih@ L§A §65at’l(ﬁe Eﬁ@&gewﬂl amon other things,

require actions to be initiated ubsequent |y,
call Qs NoASG (P SHEIB8 15 B0 PRRCITBTS LA éaé“@vg[ﬁtadqltt?aﬂ %%H%WS Wil oy s
respcb i@ ILPA 1685 doGdifiafe gradessing efMhedwsoirtiidin JBd LPAGHS Wil sénd apprépfiste tommands to
n.to the Ioc L4l L
o NS 15 05 e LI B GAE BOUERRURE ki e ot e
methqB290, TKIG: Zenaiprgeia@veﬁt thi pretentaevertionr &ba SMeSOARliSIspBgnstruct an end time

anﬁ/\kgﬁﬂseq&nt@eﬂl@ﬁﬁﬁ 603 168 &5l a@ictdABGarRk E‘J'eﬂtﬁﬁ’dtcﬂﬁngttﬁhe th¥\[dPs location has changed
ﬁom%%&%gtgg}%)rcﬁsgﬁ SqUFGe Ed; tto taéjg(%ransst Ii]ocw’]ozloif his evetIR trCSlflg %’om the Al\l/?l—ets 138 detecting

nove a
ﬂmc&pnduesgﬁhg%mshan@m$cmam%dﬁhpleted state as the | ot

135p0p$A 869 Wikl %gl @htthé M%Xs destol cﬁﬁ&é @8 nloQ@%Eélﬁ’cHlent I60m an “active” state to a
addition, the is.notified in casgggﬁoce33|n

“Procsiiisg Py a&t% PWB@LPA*S@a in EEFIOSIPE I FRARTR 't Sagfiq RS the end time
alarnefivek friof® tigel [BAM0S sediviggr subsequint il locgiom vi@oke@sgent. (ihis indicates that the move
appoﬁ%%g{jts ﬁluah%ﬁfgﬁf?eos{]ﬁedlﬁ aﬁ&nqg il %’Jldn%ﬁal&gmrto that shown in FIG. 5. The MAS

etion of the move appoi nt nent ,
375 vill calpuie HTF Rt fipe 9 the ?P@?m%ntf ShificPubs@en @PROERSAIS A fRetfpe if called for,
modlgﬂ the trSove &bﬁ)ﬂﬁiﬂd'n 'O8f. tinfdS SldNRt 3 ndW VeRd afd Cdldid e éflekbtSthé REpanded move
ﬁ%tapp0|ntnent The source location for this
appognbmntment is the process resource 150 | ocation and

t hSulgemtritnathe GHA| 608 atckives 4 Gotpiyeshinep cxmt iHieating H§t the lot's location has
chanf8 #6831 trdnfifro Bk Q&ﬁﬁaﬁorl wol sto$13e5155h &his WehtlresPRHoRIH8 AVHS 138 detecting the

.Subseque t roce t ment n e
R N S “Sppse et S5 RS 7S vl anion
the ofolré appeintmist t@a F@sleted” stdreant BiaG0R:e MiA 695domtentist progesping. This cycle is
repea@ejdaiﬁ rnaagt,to%t t@rf ctohl e @ﬂaﬂge@ z)lan'hp ﬁgfg fafuf %oﬂ&neﬁt%té clﬂfge; @r subsequent
tiating the ‘nove app0|ntnent Note that the al arm
sdw¢%ﬁ§@pm@@msa time that is actually prior to the
S c loae wdpest ofmny ﬁres’éﬁkﬂﬁ)&eﬁtoﬁ&ﬂd pr&foasly disdussed is phuit ihaﬁalgaﬁem | Referring now to

FIG.fq?t?tee H)ts l?%et:ntt]e? ian%%%% t%e ?ce% t r?lg O%Eh ptoxt!’1 %% S}R@ gca'g 1?(%_%5 ?_s §KS alluded to
above Bhe$ 4 510 phony lrbltlﬁeﬁ oplffi qngtshelpera?talss Biect Jakedppgorg wanagyy” (PIM7) 377,

showh 'ﬁﬂﬂygﬁi‘lt}hﬁanﬁﬁl@ 6P He% RAdIRIHs péirtsS TR FRMBO7, adéilg loeY 'thindstracks the use and
res e . LPA

o)
w9y DS e R oRRei et 67 AT AR gt g e s
610 69fg Wicl schegwdingl paypgss deseribad ebogm nmimathid guetnnprt thee MAWHEO E88raflp sets ports as

destlﬁaﬂbﬂsla% @%ﬁ@tgﬁiﬂ Brﬁ%fto Mﬁﬁn tﬁ@igA &5 réa@ts V\'h’htfé hm&v@ @pp\éﬁfn%ﬁts (e.g., the move
I S | udi

anpe o B M 1A iB S RO N I U5 W e o TP 5 off ndividal

ports Th@ 14560 REGI 1. al so construct an end tine al arm

Su *ftsie&l:%ﬁgt ort Qa%a%%%t Qﬁﬁh{ ﬁ§§i6Y(fi§iﬂ1@nJe§lﬁ:1£ Yiufk é,SA 605. More

t1on as C
partgufactn RS rdetermﬁﬁw’sss PPt e 5 PSBlablp, ks NS oogrsips information
from tRCAM N .and WilGs £ W@ dhe b:@S 640t tBat fitrsoimils & thANVKIS 608 Buring the bidding process
detecting the carrier for the lot |eaving the process
resource 150. The LSA 605pwtbd of0al | on the MAS 375 to
change t he nove app0|ntnent froman "active" state to
"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 receiving a
subsequent Iot Iocatlon change event This i ndi cat es

1. i o o e
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carrier arriving at the input port (not shown) of the
destination WP stacker 155. The MAS 375\MII

WO e@assitedN t he nove appoi ntnent to a "conpl et Bdl/US108$/€37099
and initiate the LPA 695 for potential processing

disousspd sslativpct BIG.§. Thisenarhehil 66 molvgee eipghapignmeatand A gorkvaapiiy tim that are

deterﬁm@ﬂgfaﬁe ptelzay. nWhefnl thel 1133, 6oa5wep&mwlmmfmsosaames ﬂia@glgms MAS 375 the
mov 0 SUb%s I%UC?CQ qc%% 1?(5j o%ﬁ) %s nnte gf eQ']me 19 13 vaclgble or as close as is
T it P & 8d e por

et nv I'on ho I scusse fp
possible e thetrtimet . C@eefqeqnﬂy, nghonwh@ MAFSI 125 dmes 1oh echﬁdelesonlbshﬁl of the lot 130, it

stron@ P in@fien&d gch@&ﬁln?g Jn?%lgﬂ@ﬂﬁﬁ&sl 36 AQJugh tﬂélo%eltamn%ﬂ ﬁ@ PM s,
orts

I\/B%h%sf]ef EIg s amqmﬂee_ﬁs arg 1mt@éefl |a1éds eéﬁcughl ﬂ%zll ]baét of @‘F %@-IS 1-551 Enown as the
MategiljG@otrol Spskelme@MES™) 380, showa ivelgpér FIG( 3 Rtd 1L, @ﬂﬁ,pnghmmqnmhons the MCS
380 &Qctu{g% !)7:116 (ﬁ'lovg’at%QQle élg}ve ﬁ) ﬁoﬂ “li}ﬁéul’t) regﬁ@ ﬁ)%a{ $ifer BBV Bave IEE% scheduled or

anong ot her h| ngs, .tracks the use and
oo RS -0 SBIC PFHFIPE RS PERPEEPPTYE opPBiEbY Lt not available

whenkkimwe thlie pbitt Mlb3idgexadugd. pr ovi des th| s information to the

I\/Bé? n%pamguz{ Inlgentl Qﬁwt?rﬁ%% e%%ﬁgsr Inpo%g fo@ Qx%\{@t ‘130 to a port

hi's nan enera y sets port
beford exepytingp rnev?sforaq#athisécrttwoaqf%‘ﬁ? %ﬂﬁ‘i bepapsp theineg ds 1B Om?% T%hh MCS 380 does

not cbsele0d old€as bfiich e lﬂﬁo mB%\J gre @RPEEN T TIRMMIGSS (8. @hly; exbdiRs whichever move
can be

apponggrﬁgt diaﬁ)egt Wi 01I1'{er gﬁr% tcr ol%etherldg«a nlpe CIgs M%I)tgelecglegﬁ this oc<a1r %h? MCS 380 can be
instrijctad| toyfodmaaincep @)qop ground @ne tineRo seg Hdhgmport hec{:tp@avallablq qr tq tgpnsport the lot 130 to

an U’H1 fﬁ&l&%& NheSasddOihibd ﬁ@c‘ééﬂ@ %Bihtnfem&ayﬁag @eldy@%r@égeled which can affect other
i nfl uences the sc edwﬂ! i.n

f
schedle! pRPRIGImERP G HeFrase Bk S P S°E“'8t“é’|g ﬁ?tw&ne\%r%gf? Pé°°6S§Ff’ 1P G

pofMhe b@udened bfathkse. ocdabiens\iah\ b6 18seget by tiyosing sdu@r maminiuon delay between
schec{ufe@ %otv&erelare&/ltc?’ Z %afﬁ&%r kBMJt | q‘ﬁls 'dEla}; E‘Jﬂooet 191905@& Gémé @&e&nﬂé of the move

during t
aPPOBi“%?E‘é §§Saﬁll§é &B%d@% Ib‘élf #\9 ETCEsing @Pmetme‘#h L%O%Séla% APRgfgents, and move
appofafdnts melluMﬁa afid ftrabaildsstig uiEhies aMak calap ghotild &Y afl shfibiedt idbrytion that the

moveégég cax* nge{ktee thcej:et arlvre{‘lléag%qorlﬁ%/ ntlc1v§ gPOtS %g o’ITuI eh\séﬁ t%ﬂ:}lta *&8?\)1%[% be relatively
smalmnwvfnvm@nquﬁbfeacww@reﬁ daleyrin the preqsesdldwimichybe quttwegnrfmnt
13Qnd @lugttlat%d @ﬁ&dm AP 'éinpla}t ofeh® SE\}efEB mbcthaﬂlﬁnsa&! @bdl &th @hese situations.

ose a X S e to that ti
First é}ret]\ﬁ(g%gx]q may gac%l&gs %tg &tjdtécgesl{%r a gévg?]%odtlﬂo g%f the (I%F ge ?ory are performed
priorttdwe@oveadntoltBporti Becsid; odnghnyic reptfdcation ccade g}gclpefja‘,ntortnégfukbn) another one if there
is an Q\%hﬁ)lleflpogf Tﬂélﬁ'nelnﬁé reglt’s&tl&h!'aﬁ’ Hegxhadt: h@th@ 9&[ Iﬁeinhé%p?;’ﬁfan(i J"é?nalgﬁ tMthe AMHS

he schedul ed. nove appoi nt@nts are |n|t|at% tﬂr
138. SN B opatiiing foe RGO RRIS: TBecok VY PR mtqger 377 (roteh the MsA
610 tVadeetfy arl avablerpott amlyBdnasipndl tHACE1)caBB 0o e [pomanagerl36T. NThe AMHS 138 is
capatgl gf de%m%r%q \Ellle%er 9 01* R Rfil L b)} %ésﬁﬁgle&lé ﬁ&té Q&% ’696 Qﬁowaf?FIG 6, which
_% executes one mMOve at a tine relative a’ por
contajgjs thiq ofae of tbeyartery+ B R AMEStIAR nditis\ped mRzAGE 3B7e<‘éﬁ H%eeqﬁ@a e pther way to

dynaﬁfcal@rr&llbcfdte Qi @sSigmne]Ihbl $n av@ﬁhbl‘é Qo SHEElAGE ByEmic man&hte:mm for lack of
rt u or otherw s

an avgvagf lpglg 88 Qérb %{)et ms%%l?,]e to gf(rjrt 1nstanc<:E)TI 6r01én e()éle {ugeato see if the port

becotresravdilpig¢ amteansmrtpir@bl@m ad st | nes ari ses when the MCS

38@1‘1 %elﬁl'&rﬁ&l @m%@ivrf@ntf Rk iRRich Al inkIndnRa le@% Bﬁje&)%ﬁé}ﬁeﬁ programming
xecuti ng fge or .anot her I ot 130, off

(00D ispimet Hléhf’ﬁ%i‘r fgentiqn;mpay bgy ppnlgiepipd usipg éecwfﬁe%‘gﬁ 2§ Jobject oriented.
The fufitvare Qpits(BB5 atehignplomelatd ds pbjedid old drdintetligent, eoneesvages end are imbued with
spemﬁg(go({;fé tfo% q/hlcl-‘”i)gy MOrﬁcﬁlgy %ﬂiaﬁé b%ﬁ&‘s‘t ?%hlwgl ?lnaﬁ‘\ﬁgl{aww& be script-based or

out regar whet her one
rules bpepdr Tleer fééavwr fsrfiefleﬂ@d iR Frieve slpoieRrods ik ot hieyipgan\tsgnggfpt due date,
achie¥i@fa Predelintd IdvHIGF Qality Quaxindingl nkSKiR \EiBzatibrD A séheilifglopPr@mistic preventive
time to see if the port becones available or to
transport the lot 130 to ggedllpa7 Ei ther way, the
associ at ed processing appoi ntnent may be del ayed or
cancel ed, which can affect other schedul ed
appoi ntnents and i ncrease the |evel of scheduling
activity needed to process the |lots 130. The
occurrence of these occa3|ons can be Iessened by

o o 1. . o
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small for any given instance, the accunul ated delay in
the process flow m ght be quite significant. The
w0 bdogms31a3 ed enbodi nents may enpl oy one or sevan82005/037099
mechani snms to deal with these situations. First,
mainjpiEel e M\P A7P icaleo ipplenmegiediasan okjsct bpiaka dff%fenfaclagwe}’aed a “helper” class.
The Rk cl&® id Déakss bhevjsaue svhidh Faroticobfork thafliire sqFvafeQigeit365 delegate various
resp@;g{gﬁwa &L ﬁov%i% ﬁonbe(e{lsgﬁugeer%%; 1% 'thegreo%?sg géw ?Oud)i@o?mrs and hﬁteners mentioned
abovcnaeals‘ﬁheﬂmeqifesvh’ﬁ%n avai |l abl e port. The dynani c
r e@'eéalgs% a‘lﬂe' 1%&&@"&1149&11{1&@@ 1rl%(exﬁeﬂt€d RQh bORRARGRhend thé MUYB75 implements
nal e

3
the Pheiis Hstion Sual gl B e i MAY PP Fs gigpent methods
depemrtgagewheBigly ittib beug balled &r [gBlrab dheduling, deeitve fsgheduting, or lmtlal scheduling.
HowRlle ah'eﬁmfp %rntot @rlﬂlm{eh RNhis knq;iaiemathﬁ Frﬁ@fuhéaeﬁmy%nsuedttme MAS 375

port mana 3 AVHS 138 abl e
might et BOPHI @twﬁe‘t%ﬁps i HePAg hagesipied ?ﬁPe'a% flegaipdg 2 helper object
Indeédhﬁe fladtianatityGia@ b&Biplemsit@iming rRchinlqlss abernavity te WOP 0 Mheainvestion is not limited

factory. O, the AVHS 138 and the
bythlsa?pec Oﬁhelmgfem%[ggmcan interact in sone ot her way

dy s esdf Pqpareéaﬁornotbea@@uvﬁé b9y FomEROTtipATRfThe #sulehdescrlptms herein are

preséﬂfé@ in' t&hk ef ap@fttvare Siiﬂkld{eﬁted freedyiaRing syndalid egrakitions d Ioberatxons on data
| ack of

bits ‘iwﬁlg} arla%llog dm ta com ¥1ng sysﬁes gr ap compl.itln%(li]ewce ”Hles '\éé:sscn[%{ons ané fegresentatlons are

ance aroun
the ngaes upefl by ﬁneseprom@ atb@amtee@fe@vey ¢0atﬁb'ehe@vbsfla@epf theisyak to dtliges skilled in the

l'[‘ﬂ& pﬂ:&@s 5fa @&aMSequlr@ phyal |nlaluH§£tfoﬂJ @‘dph%mf) giafgmiat., Utdady, though not

i nvention is i nte usi ect o
necegsarihy AhesFTURRyLES: ??%ﬁﬁs %eﬂ AP (’ﬂfgls ma%@% 8@3151%? ﬁ*énﬂ? SripRakle; o geie stored,
transferyd, benbinag) lcenfrtl oold utbernge madtuhied.ut Sastpatn @neniewtat times, principally for
reasq%pet%grhm(g{ ds%@ttggfer ;B%sess%glm%ﬁs mmeﬁmgl@s'ssﬂfbgls characters, terms, numbers,

ement ed as obj ects and are intelligent, state

O”h%ﬂrﬁre and are inbued with specific goals for which

th &tyshailki [ 41n35i %) ufsin;ﬁdj H&)in\iea'ft}ﬁt diedTansienins sitoilaraehik @eo belR@iciated with the
appr??nﬁtaéhy%{:al quanti 166% an%i are etrel}p 9 % e exgrlabgly% g:ﬁedqgtchgsq q a;;nﬁes Hnless specifically

O acnil eve se Suc
state otrithegisegs Ay b%@b@ﬂ)é dhrptghoutj@@pr%@téhsclg_@m @gqe ﬁgscréptlons refer to the action

and ﬁS&?i@sfdf ?@Qe&r@ﬂ@hevﬁg Iﬂt]lﬁgﬁhdlﬁu}étes Blﬁ)ﬁa{lﬂfciinﬂ@tﬁﬁﬁr&blﬂ@ as physical (electronic,
1 zall O e or.
e ) AT CHER G THEONAG 575 A0 S8 o g S pgpesnd o

physizal qaamtigds jvétbin thelptoragafor & tohndnfisior it displaz devicsa| Fxsuiplary of the terms denoting
such ahﬁécﬁﬁ{on a&:l Q%ut lmﬁtl&elhp%né:*pﬁﬁgsmhg?"’ Q:Ogll)lﬁlﬁé” @Jalcﬁ’lgln 8l ‘@etermining,”
) ch various objects that are software agent s 65
dlsl’c!?é(}“% é‘tdéhe\}%i? ious responsibilities or that provide sone

us efowbves as wilcie alppnrd:nhe thaso cdlies irf dhewt 1Ofhg thdotendfit ef thisalizsclosure, not all
softwagségr%]?o%gn%ég glg u% s‘én&? ?lyo@e ne@é‘sﬁr ﬁjoco%ﬁ‘llurqgﬁe cﬁlje&l§%v1th one another. For

ustrat e
mstanthfewﬁmre eeepip 3@ ﬂe@méfrﬁ?v%wm% (et e AMEES 13’3?)5 and the process tools 115

may &bk @mﬁto‘émﬁlﬂxﬁca&c‘dﬁ@ﬁw |vdltH @ach Uh&! ITARA ot dnbd’rﬁh@rbcﬁl&leﬂcs in systems of
to vari

this RS hbézacgg Eé)b éz?{aau%emdbg%lm V\}ﬁs %Ijlzléermve{ltlan typb gl!lynv&ﬂ éeaplio\é all;e{preters adapters, and
interfyern ér adcordabrewtithh pqmgentwrehmcltmfetosfedqlézm puich gommynidatigng.j pr instance, in the
1llusi§aga%h&1ﬂgrt HOMRYBtionst By ki VANITS Qlﬁa bocndlﬂ:QB tﬁt@uéh' 3 Kﬁﬂj{S adapter and
hi's | ement ation. The fu na attri byt
°°n“f“6“°€‘llf’és 3P Gt T3 %d&FtEfg t‘%‘d n W&‘ﬁi@ @E?%e are software
implénien@d, ait gaefrin\ae a Grubdair gt e lamsibge aflone foflyaiergmgbedng gttistiof another.
t 0]

I\ﬁteﬁe{t1 {ﬁg olﬁ%renﬁ\i{plemlar}]%leagﬂl}gg Bgfﬁt Eé‘l?%g%rli %g @{picgl%?&ﬁecpﬁl some form of
progtam%qu appdiug ‘iﬁdt’lplle’?’?ﬁte@eﬂerb%‘?m? g of &prspifssigs medjgm.  The program storage
mediif 2§ BERdgadtic Qi., a FopS,disR 8r 4 Hardaifyp biptical (e@iya tdiact disk read only memory,

di scussi on above, sone portions of the detail ed
descriptions herein are ppggented in terns of a
software i npl emented process involving synbolic
representations of operations on data bits within a
menory in a conputing systemor a conputing device.
These descriptions and representations are the neans
used by t hose int he art to nost ef f ect | veI y convey

o, o " o, o s s




10

15

20

25

30

It should be borne in mnd, however, that all of these
and simlar terns are to be associated with the
wapmeoptient e physical quantities and are mer el RCT/US2005/037099
convenient | abels applied to these quantifies. Unless
or “GHREM) and|may b foad enly e raRiPREraRiss é“%@ﬂihﬁy? tgpsmisSigm pediym may be twisted
wire tphifso bgkieudabit, h@ndar 156 N sdheSﬁthdﬁ Stitable thR@S o M&dhinh [Bﬁdvsml’ts the art. The
el o 5 R A LSRRIy o 00t
r ey edlbretqand aa@repﬁy @Pt?alll th€ ot lging b bepefit ﬁﬁ@lﬁ disqlgsureghe present invention in

its v42Pls a%l:ta arfd UARdiren®@ Svﬂl/@rbxhderh Iﬁﬂﬁ@ oﬁdd%taﬁé@ R 11 8Mdie ©EthSart. For instance,

StOf i nto ot her epr.esente
in Soﬁﬁfgt gchpenasugmov? gy %111(1 Hll?éﬂn} F] e O : gg gme 8Yen 19 the S&estmatlon is currently
occupiedlpsavbesiy mort vdlk bedivaippblayt thketiniegsmovEsenppletedy @hvetlh@al systems wait until

the &e@tﬁﬁ@ondr@ Natel BeHC l?ﬂt@tu%ez?‘ %o'vpt dr Oé'\]/e@ Et@gmgwh t‘JEﬁHE In OOP implemented
[Imtation, the ternms "process

embodg%ﬂn@dp%qreqeﬁnmned dléqe éf }aﬂnﬁl} tlkf@ stagmgor?cglﬁs]t gysFrﬁ anor t%\ﬁ’ﬂ njope,can be externally
configiirkdby, &Pl tyf@SeraM Hutthehgorg ppraaveitabilitygclitivo®e psicéskihgghpointment can be
exterhif]? cg{ﬁtlguﬁ@\/i?&gnstal?& E’tg E&I h\;all&)ﬁlt}l gt 7 81Q)t:e§§: oglsfé% Ghat Bx%&ess%l iots 130 very

e conponents escrib above

quiclhemastesrEmglly canfiseehin bt tateds Ahrecke §msfietseroppg axtiiahilifu and the start of
the pEﬁéssmg'@bcﬁxﬂﬁl&}t ¢dr@erseBf 4 Miact’eES &) EIFtitat @6&ssed 1€ 130alivDY tyay have a relatively
long?r g?ﬁorg %!H@{ r?avaﬂatgﬁ%}'ga st Q m% % tltlé3 ﬁgc%sg a%egpact)m mer?r ggn?ese?x}l%odtments of
the wesett inehion . w11']'hlsg proyidp (ggeagh flexihdléimirp porp assigpmeniy c & geqleral these types of

advaﬁyg%g S8 edfits fddiesse Joy&a, pﬂﬁ%@fg@lkl@)@lvﬂﬁﬂe W8 fov&HdSn i€ B@M{eﬁ@ﬂt S
of the inventjon._t ter rete

bR B S A POt e o QBB o Do A sppiation. For
instam@Nthe niateddh aay e achdtidge dther filag ildts, tegt, @ megedy resource such as a reticle. Wafer
fabngag 5Ue§§ %%hv?&%nallg%cluh&%}d@&g fools 'tth e“ﬂﬁ)y E‘Jttl:lbﬁsthzft al @Ejared b%' several process

conmuni cations wWth AVHS are conduc
toolseh G hAaﬁwhmsagalaebfYétemafﬁlarohdtﬁﬂﬁﬁ oSG PaEh g e reices, and
may Btﬁ}ﬂ@}eﬁéprbmh&eﬂﬂ:ﬁ in2dofg 6@ Ny @ Chn AMIIIGMage edhyDieE:n bf process resources
erfac " Thes [

such as Lanry rﬁvagesrs gamersr, gtg A a ot?aSIp%a nf Wt e:}}?%ganggw%n?l&g Indeed, as alluded to
abovsoth@ wesent doiepionepy ¢iae et dplovest ta protse HlowNdre PtOH%ﬂe thig other than
smm&g&km@w@&hnplenented aspects of the invention are

t y Cal | %deis Wg g%:%omer S(r)?r%t%fllalp em%gélmrrtl}tsz (?]wscgn e ab%vr? are illustrative
only,nae dhdﬂmenﬂ'dnenqyrb@ gqurﬁaes ek Fepticeded dtﬁfmem’ni?yt fswivaterd prefujers apparent to those

Skﬂl&i% 913 art ﬂa&gmnﬁt %h%acﬁm&%gmd ‘NotéQﬂat ﬁﬁ'thé? thﬂa@I@As not discussed may be
a conpact disk read o

nJ
emplgd T Ot TR UG B BT e énﬁf%%glstﬂﬁ gonstruction or
desighraRmnsh&/a, _emerrtmllarsl desbiited rethe vikisis dclow ftas tharefos, evgiem thanthe particular
emb%?ngelnt% ’dlsgfg)stt-:ci é%g\Le aa.#r |’8§£1 ered br rﬁoQim%d ﬁrfdt;ﬁ Cuck Ueir f?oq ﬁ'e con51dered w1th1n the scope

sm ssion nme nomn e I nvention Is

and spisi¢ of] therigvertign. b@cceﬁeslé t@&@t@l Se'fgh‘dﬁ’ff‘mgﬁ 3 é“r‘i forth in the claims below.
i mpl enentation. As will beconme apparent to those in
the art having the benefit of this disclosure, the
present invention in its various aspects and
enbodi nents wi |l provide a nunber of advantages over
the state of the art. For instance, in sone
enbodi nents, a nove nmay be initiated at a desired
start tinme even if the destination is currently
occupi ed because the port will be avail able at the
time the nove is conpleted. Conventional systens wait
until the destination is cleared before initiating a
nove, or even staging a vehicle. In OOP inplenented
enbodi nents, the predetermned tinme at which the
staging request is sent prior to the nove can be
external 'y configured by, pge®sof2aChi ne 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 |ots 130 very quickly may be
externally conflgured so that there is only a short

' . a o a1
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fabrication process flows normally includes process

tools that enploy reticles that are shared by severa
w@e@emsH43 0ol s at a tinme. A reticle nmanagenent PE/ESINF/037099

controls the use, |ocation, and managenent of the

reticles, and may enpl oy tﬁééﬁﬂésent i nvention in

wHAPIs @ aMEp-owever, an AVHS nmanages many types of
process resources such as dunmy mafers _carriers, etc,

1. I'n éxgegltoag 5?‘“%‘%%{% tggmaitelatpﬁ)eess mettho cdm n%%/

pove res |nven
evsmmb@deﬁD@yedﬂdmmﬂwedéégdﬂﬂbvmb®ﬁabwbwgﬁa@e th|ng

ot 'ﬂﬁﬁes PoeP & Eﬂag(ﬁ%rb@ W GLHidRO(1 9 S 1. malddaSt696€ (M alpRRetermined time
detail e descrr @PhgThe particul ar embodi ments

pe“"@i?%"éfod eéaafeélaw Y-ustrative only, as the

i nvention may be nodified and practiced in different

2. buFhengehodalf ciim Traverein schedvlier @) tegnatdnislsansphit [Meds) iinsludes scheduling

ahead Jﬂ%p;ﬁ)ﬁrhnéﬁ%f B8 REREE (M,-f). t he teachings herein.
Note that further variations not discussed may be

3. |ei 1O ri:et]i?oglr? %%nlél lﬁhﬁ?%%%é\&sttn%??t% nstéisgé{lg llrg:fug notsgmg an aut%mated material
hmmmmmsmmutmbmthWMdMSﬁgnmheﬂEWﬂnm®h$M)other t han as
described in the clains below. It is therefore evident

4. thafe &aﬁ)dg%ﬁdnq u\lvlﬁfem%m@ﬁﬂn?@'i)%&ﬁa%@thl%%or@@ﬂ%@ FBMdeb Bodifying an

altered or nodifie uch Yfrlatlons r& 100
appoiaigeR§ ferdhedtpisrp ot (- h@szzr&i?@nszrﬁao Qo in gy ppoggs tow (100).

i nvention. Accordingly, the protection sought herein
5. i s Thsmstbéd $foddid 1 wherkie siegivg tis vbladlo(WOQLA MS ATl tra@sport (M-Me) the
prede%lnM':tB'r dul:nod’%ngﬁs !’1&9 leatrﬂ%'i tréh%%ﬂ'(ﬂ ﬁl?)hﬁ:ﬂid’es sﬁgmé e Adhicle (160) to arrive for

|
aut omat e rocess ; od conprrsrng
the n@@ﬁ‘é&&ﬂsP%‘g‘e’(%b)'“&“t?ﬁtf% he g e‘t“il gﬁeb%tr<t41-m in the
process flow (100); and requesting (206) a staging of
6. a Tehinethal (fldn If ehertihetaging g ivalliclé (IAMSfoo e nfabdrialMranspart (M-Ms) the
predete nglggc{ t%{eryer?civ% k#é?ﬁ %gtgﬁaﬁganwoh?ﬁl 1£clﬂﬁesrgﬁgﬁ£ iha}‘flehlcle (160) to arrive for

ransport met hod Of clai m 4,
the maiefia GEHSIP%ngQ%)&)‘ tippie Wik the®foRl transport (M - MB)
i ncl udes schedul i ng ahead an appoi nt nent for the
7. MAtred ma@hodlof @ns portereliMquédting (2063 the fthgingrimluddedmplfedlg kegiesting the staging.
mherein requesting (206) t he staging i ncl udes
t I :
8. %tx%lxeug,tqgr aiff 1 R %ﬁtg he ttggr}g F;rgrtgess(ﬁ%s%g}eg&%&)g the staging.
The met hod of cIa|n11 wherei n schedul i ng (203) t
9. rraflbe methodiof slgpl frthergpmmvsipe frprking s Srdvhefi nra&ﬂ“ﬂgraﬁsﬁm Bt 5o that o
first BRE0A1 N30y&ay bd i@hsférRe offepet (n«ast) pitidr &n@pPbiting AMeedibnaterial (130) onto the port
(MsresponS|ve to conditions in the process flow (100). 5.
The method of claim1l, wherein stagrng the vehrcle

(160) for the material transport th
10. pr Stewnehadiohieeimtl eerqyeicheeling Kﬁ)é} the laatrrrrétr%atoé rMaMs) includes scheduling a
delivbr B SHRA (U5 IVL pdE)s thad 1 $)A@Fznst i3 @icehedshiBolEls).Cl € (160)

to arrive for the material transport (M-M) just in
11. g metil:,rﬁd oq clv\h ethlF]rgillsl tscal‘xecﬁﬁlggo @p}% tl‘(eM ate tta %%&?%Wﬁcﬁﬁg scheduling
the dﬂa’tre td the pottr(taﬂﬁ)sqta otime Fs9igned ) the mecess rfea@t%r m ned tine

period prior to the material transport (M- M)
12. 1N %&ﬁ@cﬁod&if 3@ wh&Ein V&Eﬂuﬁﬁge@é?»l @Q)makePialafahidpdre (M, V) ishiffluenced by the

erial transport (M-M5) in tine to wait therefore.

d““meWﬁgwﬁ@Pﬂgﬁ of claim1, wherein requesting (206) the

staging includes inpliedy requesting the staging. 8.
13. The\ maslol éul visfin schedilipg in angwitermatddiprocesg llevs (1P Qiphq p®yl couppaising:

stagi ng i ncludes expressly requesting the staging. 9.

The nethod of claim1, further conprising tracking the

order of material transpopiyefpdbeohb)S so that a first

material (130) may be transferred of f a port (145)

prior to transporting a second material (130) onto the

port (145). 10. The nethod of claim1l, wherein

scheduling (203) the material transport (M M)

|ncludes schedullng a dellvery to a port (145) of a

o N A A =\ o o N A A ~\
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11. The method of claim 1, wherein scheduling (203)

the material transport (M-M) includes scheduling the
wWaelelewsT1y3 t o t he port (145) at a tine assi gnedP@yUs1ve5/037099

process tool (115). 12. The nmethod of claim1, wherein

sc vehgdnling gn palf pf & Aest peatioaof alPlugaliyres prespylacupies fgyain eptities (130) for the
conshrﬁlgdohl BNEB&tssRy sExhi@esqﬁﬁlIdbd]%t i &Borﬁfpo&fﬁﬁ of thaReR@kiringlddmaif entities (115,
159{%&; for use in scheduling in an autonated process

W100), the nmethod conprising: scheduli ng on behal f
of iaflufricing ﬁhepdxeddliwthwﬁghahqxhaymmbltt pf tbé sepand aértient of thie mgnufacturing domain

entitROTR4, Msoagsy ties (130) for the consunption of
proceSS|ng services provided by a second portion of

PRGNS B A I EE ML T -

schefiflieg smﬁamdtrq@mott (MﬁMd fnd shledvimpupraetspperaigndonai n
entities (115, 159,165). 14. The method of claim 13,

15. WhefieinRimss BEC 139 W@Belp %ﬁx@(&uﬁm? for Ql%ecgﬁsiuﬁlﬁﬁonmrpwc&ﬁng services includes
schedul 1 n

|ncludes t st one o
m"dg"f‘%ﬁ%‘ BRAPERIRA TP §RPprae g‘?@‘“%‘ﬁ é’rtgetﬂf?fﬁss flow (100).
15. The nmet hod of cl al m 13, wherein scheduling for the
16. ¢ or&e mpthado clain lpr\dwegémﬂmglc@erh@isqhe@ﬂihmélwd%s nmodi fyi ng
an d@@ﬁﬁ’rhlfgt ﬁ?ﬁtas&gﬁalnt 3adh) J 41) av&ﬁ&htty nﬁle cf&rhwgeh %tenal transport (M;-Mg);
responsive to conditions in the process flow (100).
and 16 The nethod of claim 13, wherein influenci ng t he
S C hedhidlinig It pbin ashipth@st andltbé prriavaiiability simp 6 tise rsthd giedeiag. and
a port availability tinme for a proposed nateri al

17. tr 315@ Emgﬁlgd gé\élanh/gé }%f%gl 191'11191‘(0'11%":@&1&43@1]:@ %cﬁud@sstﬁal:lgﬁmp Lrder of material

ort avall time for use In
transg%rh% oM Sﬁ@ thatparfirst W@n%@ﬂ@&y 5¢ traupfeprad,offa poxﬁﬂé?) @pcﬁ' to transporting a second
matekiflf(1 30966 thgpotti@sschedul i ng i ncl udes tracki ng the order
of material transport (MpM 6)S so that a first
rrat L
18. ’I%!; kntg&ol ({cgt:gz%%nb gg;xﬁh%gmyﬂg%g‘ggg‘ Eglfcglf}1flga cl?&%%%)sngxi'n%aﬁ% reahocatmg a port
ass@p@?‘t‘ fO( gagyrial fspor i -Hetihedsiof clai m 13, wherein
i nfl uenci ng the scheduling includes dynamcally
19. read ﬂrléiﬁbﬂtf&rﬁhg: iR sch@fingab &l agioR@ed préceds flaw (Mab)ethé Abthod comprising:
trans od for use in
scHaga a‘(l*l‘\{gmans °?L“ﬁ§?§3‘“‘ep6%°és§?°?ﬁt8w (100), the
teh@@tmgﬁwmhp@ﬂqﬁlglat%%h@@mﬂm(wgw trdt eri al transport
Mla@ﬁcalgnreﬁlnﬁatlﬁﬁ QG Sssihript fulHP e RBEM Ut MG stHR@uled material transport
?@ hedul ed material transport (MM 6); and dynanically
al l ocating a port assignnment during the execution of
the schedul ed material transport 20. The nethod of
20. c| dihermétBod affelinelh whetieshidikng (R2DBY matedel trarseart (Wi-Mo) includes modifying
an afpb AARRheMRMiDmateRa kgt (WRMLS. Yi ng an appoi nt ment
or the scheduled material transport (MM 6). 21. The
met hod of cla wher ei n execut he sg hedul e .
L ratBy o heBbD. VBT E5EoiRE KBt BT fGasort MM inchudes
requestnm}’l srging of avelislei(d0Efol 4 £Bgduibdmateriab timepbui| (g Mg)ed e¢detaimined time period
o il ROSRAE teda M3, Predeternmined tine period prior to
prio tﬁe mat eartlraF&transgort (ML- I\/B) 22. The net hod of
claim19, wherein executing the schedul ed nater
2.ty FhepERt o R Y"l??&‘fl“’tf&?gt“tgrﬂ}fé&lieﬁ‘éedt‘PFée“B‘rtf:?é%P"erl‘Mﬁ) includes tracking
the offiet @niattial @GO, Mq)sMp WhtG) st s1tetidh Git30)andyibe sinsfamideftiagbrt (145) prior to
) a port (145) prior to
trans% saﬁ%.)%?%{c} ‘ﬁﬁer%{@ %ﬁ%&]n&tﬂ gﬁs)al (130) onto the port
(145 23. The nethod of claim19, further
23. cor?ﬁ?@%tb%‘g’fﬂé‘t“éﬁﬁ”ﬁierrf@ma“sﬁ‘éft assi gnnent and a port
availability tinme for a proposed material transport (M
-M6); and providing the port assignment and the port
availability time for usepiddotb@7schedul ing.
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24. The nmethod of claim19, wherein further conprising
tracking the order of material transport (M-M)S so
W(Dhtmb/ossmi rst material (130) may be transferreplCDU2085/037099
‘(“8%5% {))rror to transporting a second materi al
P2 PHRSHRment @i ‘iarsyoﬂ aygilabikty; fimerfgry preposeq dngtepiy transport (M;-M),;
andschedul ing in an automated process flow (100), the
' .and a
ot AR %S?%“r?%% B Bl By R o 0 A0

tra S t and providi ng the port assignnent
and" ﬁ’éﬁl&%?fwﬁ > MABF r‘rtpeftcwﬁelsrs freckio O @rdgihaarl fapseert (Mi-Mgs

S0 thaiatfest matlerletl (anspy bt trfnbfirdbIfa pan 49 pHadeirdns@riih ) €second material (130) onto
theﬂ&ﬁ(ﬁgﬂ transport (M M) in the process flow (100)
for delivery to the assigned port (145) at the port
avajlapility tinme. 26. The nethod of claim25, wherein
- sc Hemeqd ey vpee soedlneiinan antomptedspcess @Ry (108)) the methedctemprising:

S ¢ hieeiininpga poieadknabnt apOpdit aVEAbilify Aiine tte JdbRA indderial transport (M;-My);

nd transport (M-Me). 27. The nethod of claim25, wherein

schedul ing the material transport (M M) includes

mo AFFfing dheanqrt agsisement prdrtke Hogravaildlitgime fr abe in scheryfiegr & material transport
(MIMMDM) responsive to conditions in the process flow

8., The t hod risin
{r SOREe b B G Ta Bl P friamdliir 0 ot SRRy e B ssvima por
(145i4ﬁﬁlﬁp<at¢va1ia§1ﬂltymmeer| al (130) may be transferred off a
port (145) prior to transporting a second nateri al

26. ( 13@3 mEeRddf tiligh Zgoﬁiﬁereﬁl]s@ﬁ-)iulm l%)e m-EQﬁTllrﬁﬁﬁsBr?'ﬁj(l\ﬂfMJ n@hd& %ﬁedulmg ahead
0 cally reallocating a port
anapgglgtmﬁetﬁ%ﬁ{ %E?P gﬂ%ﬁ?‘ﬁpﬂa%@ transport (ML-MB) in

transit.
27, The method of claim 25, wherein scheduling the materlal transport (M;-M;) includes modifying an

appointment for the material transport (M;-Mjg) responsive to conditions in the process flow (100).

28. The method of claim 25, further comprising tracking the order of material transport (M;-Mg)s so that a
first material (130) may be transferred off a port (145) prior to transporting a second material (130) onto the port
(145).

29. The method of claim 25, further comprising dynamically reallocating a port assignment for a material

transport (M;-Mp) in transit.
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