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enpirically or experinmentally determined value. The
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cancer treatnents that can be assessed according to
the present invention include, but are not limted to,
waleag/osh2es apy, chenot herapy, hornone therapy, PCT/US2006/005802

radi ot herapy, immunot herapy, surgery, gene therapy,

the nan?bf the B8t PoPR SOl thiREsiinps Widn pradsudachbhgdsaryur, @iid a pressure
ot her conventional or experinental therapies, or a

value forgash ghialea timeste®t . Any ti me- associ ated clinical
i ndictor can be used to evaluate the prognosis or
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8, 12, 20, 24, or 28 weeks after initiation of the
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i nvention also features use of two or nore gene
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nodel s or anal yses suitable for this purpose include,
but are not limted to, |ogistic regression or
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gwcﬁﬁ%@bﬁﬁ@iQﬁmchgﬂgegvmnmner|pheral bl ood, the pr esent
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Vari ous aspects of the invention are described in
further detail in the folkfmtng subsections. The use
of subsections is not neamt to limt the invention.
Each subsection may apply to any aspect of the
invention. In this application, the singular forns "a"
and "an" include plural reference unl ess the context
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[0023] The Cox proportional hazards nodel is the nost
comonly used regression nodel for censored survival

walatoa/osBee, for exanple, Tibshirani, CLIN CAL BCT/US2006/005802
| NVESTI GATI VE MEDI CI NE, 5:63-68 (1982); Allison,
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MODEL ( New Yor k: ringe 2000),.. .The Cox nodel
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to co . Co
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accur@s;raﬁdqhantp@ﬁﬂrmyamtaiﬂbé lack@gpessi on nodel s in that the

Cox nodel is not based on any assunptions concerning

the nature or shape of the underlying survival

di stribution. The Cox npdel assunmes that the

underlying hazar ddSI@WARYaofWVEWOW I ndependent

covariates or predictors, and no assunptions are nade
ut o h C
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effects of the predictors are constant over tine. In

streanyseang beinp colilontest i, acogrdaneg e ool ﬁnshmg@gdolngy pad a second
metho?“%%? S %E%?jé?ﬁe #oc%fl S8 era%%ﬂrts dag ezl;oelf; F fs\%%na&c 1r|1 time. The

secondl ﬁiethoﬂbldgfy rOfre€mtsAdHid cdlﬁ@t@(ﬁf thtaa’f talkdspate. Wﬁ@h%frédéﬁne& aﬁen@s occur.
skewed di stributijon, tgar ithmc transformati o

The H@de@isogéﬁlﬂé%%@rni&ﬁh@ éliidugl ﬁié adtemsassesfatedk With the plurahty of
I Ig

poce Bt cp 044 ) HBIAE, TRS S0 SERL o Bt s
pertamvhgmo alsinglenﬂelpeﬂtkeistemﬂwﬂdl tatpe(scewthe sohsabiet 0 zero. In

a Cox nodel, the baseline hazard function is
[Parall@$ pecid yﬁ@nomeﬁanb@dlmlaﬁt tiedakvestion rapecid 4 €sinpaseinflénented

hazard function, the Cox nodel can still be estinmated,
methoddpr @RBERESUbSFateME0GET R ARIDT Thasubstinte Processipmerta is acquired

[

vl SRRl ST G 1 R0y RS bPRSkAL AR, Ty method
includest K&eﬁﬁug fretaniath hssocaetifvwith thaksbsadiet Ir‘[éxeemtaxdaahémtﬁree a process

recipecGTEc (7 PEORERS thg SUgEs | RTRHne Bt e S sheseHgive from a
plural t#/ 6?&51:199?@&5 ﬁtpgfr hﬁH?rc?&éss c(afa) stﬁ%s Jé@lz '69% ﬁ)ﬂ%@%{j‘éfﬂo%% data

HO(t) ex
streanwm(tﬁ?l%)l}g to aepa’p(:@ls Paexp(dbeing (dinifosed. ridhepaettied alsofnclides
. Therefpre, the X. nodel i uat i on, is.a )
cmplqyiig oEpB AL [ ahinadto aBheual Ha SpEauariet i) the plusality of
proce%‘i‘ﬁ% dtR8Ms And Mo/REtadlaf. GHE s filel {8 n¥Unedlo i fér §t0r1n substrate
single predictor is assessed by Cox regression: %
Ho(t) exp( ) (5) The hazard ratio (RR) is deflned as
exp(b), which represents the relative risk of an event
(e.g., death or disease progression) for one unit
change in the predictor hi4many applications, PBMC
expression values are presented as |ogarithns of base
2,and a one-unit change corresponds to a doubling of
expression. The natural l|ogarithmof the hazard ratio
produces coeff|C|ent b V%ere an S—Plus or R package
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H (t) as conpared to Hr(t). Accordingly, the Cox
proportional hazards nodel can be used to evaluate the
wo edoamsazes ri sk of a tine-associ ated event anmonBCT/US2006/005802

di fferent individuals. [0029] Once a Cox nodel is fit,
proces@dats 8a6¢iatel Mith dtB& rBcipés. RGNS iR i€ aRo b6t etBFldyédfor storing

assess the statistical significance of the covari ate.
substraithireeess dategssaciatediwith pthsr suds¥es-at i o test, Wald' s

test, and the score test. In many enbodi nents, the

[Para PPlval Jeyetrtodrariembddisient ke ipventipngelstes i an artickssefgngnyifacture

. the correl ati on betwsen.gene j h .
e N e
compuf®r Schdable 008 is@oRfdured f&magig QB rateOprot&sifig dhitiEin a substrate
hazard ratio for a grognostlc(gﬁge of the present )
processipg eFifoseahin  hresubssae PrRgassINg dall agQuirRs WhiteA pybahate is
. N : , S: :
proces it o tiipriosinp ol b Bler AL, T ey e
includdseasipur ré&ddble Todd fiyr reveivimg metaAlatrezsaoclated wiith thé shtstrate. The
than one indicates, that an.increased expression |eyel
meta-dgfa 15%@%_@?}@@%%@% raPAYeR il BgCes e Stoptaies 3he el
manufR@k Fthdr SnIHBI RS HipURr Rlad@bl90QE: BF RYBRFISHGh alMrality of
patient, while a hazard ratio of greater than'l
transdwegpgadtslitthef praedss date atreaine xprheaf shopluradize bf pocedsalatgeireams

..n peripheral blood cells.of t pati.ent is dndicative
pertainge % o, PSR Loe aniBisd: 1 BRI 6 Bbmputp@Uisr i iffiudes
compuktd? Y&HIbbIRR0a¢ £ sERTHORPIndtvedual Baa tSRis @bsotiakdd wiali trturality of

Cox nodels to correl ate peri pheral blood gene

procese sagn slgednasnans the gusta-data it single dile. olbe-wngls 1idg isqiet prgployed for
.1 I ient L vall L NG
sorin {8 S0 OGO 0 TN, S
emplogdMar siatife sERtaReRbEsadahaigaaied witteothorubstsiten | evel
of a predictor gene in peripheral blood cells (e.qg.,
PBMCs) of solid tunor patients during the course of an
anti-cancer treatnment. In many enbodi nents, the change
in the expregRINDERCRIPTIONCISTHEDRAWMNGS €l | ne.
Interactions anong different covariates can al so be
i ntroduced into the nodel. [0031] Predictors that are
signi ficant on_ univarjate analyses (e.qg.,. havjn
[Para 5%& LeEhepresat ipERt Al UaEd by éf@xg@s!ea Bt typway of
imital S ) 16 HRuRRE o O R P ey i SRR ke oA mumrels
refer tamialilas elementsrapdfiombéchd st epwi se sel ection. For
i nstance, the single nost significant predictor on
[Para 09] varFigt slaoved, isthe peian atigholv dad flews éroada thukter tdokto a database.
mul tivariate nodel, followed by the next nost
[Para20pNi f Figamthdb£h SePhior aRxSMpRILS thbleSBEEmMAY SkidNig@Sdatabase.
di mensi on reducti on methods (Such as principa
Each talderplorasritataaatoiy 8 srecfic ppfese narameter semetigdadasi on) are
used to reduce the nunber of predictors in a
[Para2l] t i vBigi 2iskowy drehn pobeditient dfthevinvhtinn, ew axanopte of fglividual data
. Ihe.ﬁge?&gtive performance of the nodel. [0032]
1tems 43818 "% nput er programs are avail abl e for carrying

out Cox regressiqn analysis. npl es .of .these .. . |
[Parag2hgr alvg- 78 shors, In gn embpaeit ok R peation, inqegs of ipflfyidual data
. . ckages. See, for instance, Allison,
tems Mfgﬁﬁﬁ |'S USING THE SAS SYSTEM A PRACTI CAL

DE (.Ga - SAS | Iys - .

Para Babycn i st RN Eo P B A LR g8 g iearchy.

www. mayo. edu/ hsr/ peopl e/ t her neau/ survi val . ps, Myo

Foundation, 1999). [0033] Modified Cox nodels can al so

be used. For instance, stratification factors can be

i ntroduced into a Cox nod to allow for

nonproportional hazards to exi st between |evels of

vari abl es. Residuals can be used to discover the

correct functional formfor a predictor, identify
subj ects who are poorly predicted by the nodel, or
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col on cancer, pancreas cancer, stomach cancer, bl adder
cancer, skin cancer, cervical cancer, uterine cancer,
wo cweoswescer, or ot her tunors that do not haVECT/hszor)6/005802
origins in bIood or lynph cells. The status or
[Para 23] ogr @$5i5GRoRE, if af @hibddinktiP bf B3 inveatiey, ahwAtRM WSk BPthe process.
direct or indirect visualization pr ocedures. Suitable
vi sual i zati on net hods include, but are not linmted to,
scans (such as X-rays, conputerized axi al tonography
(CT), mag rﬂéETAILEEdNé%@%IHTﬂ@bﬁ QOf EMBODIMEDETS r on
em ssi on tonography (PET), or ultrasonography (UYS)),
ops
(Para 231003 e BBk o BRATRARE 1ep BRRH BT OO oy Rhltb o o fow
embodiients th&¥esds ilhstratahin thel E@Oﬁ@amfm@dmmmgk i Iﬁmfod:laWn’(ge

assessed by ny rou crite man ment.s,
descriptipp.fjumerots spegte dptat w&%frfreaﬁ Hagrgia @r&a\éﬂg arthorpighonse
understtaﬂdlﬁg bhek ?P@S%ﬂ 1ﬁv$rftﬁ>ﬁt Wﬂl b"%ﬁg@h@ $oREver, to one skilled in the art,

t1 me-assocCi ated clinical out measur es |nclqde, but
that thegresenbinventivint ealy bopraciiced withoui seaser g oghesssiperifi¢ atRjls. In

other s SRR R SR sl 0y BB e n ol
order t6 RSNPANSRssA il Bbdchrestha bteBedisRaESn. Or @ combi nation

thereof. [0037] TTP refers to the interval fromthe
[Para ﬂgt € Qfariollt EBbAiRRnR ar@ddsbARI R inbISW! inkhid gfrﬁ%o@saéﬁd

of measurenent of progressive disease. TIDrefers to
techniqube It shasld/b¢ képtanmtimdthdbthe imfention might iatsn coverarticles of

trea nt.to the tinme of t h. res
manutighyi3 P Bl b s S fstiomt SLP s SopRLBagaple
instrucRbRAOL SRSy SiteReifdils ORthe ivehidtedchiMid b ktored. The computer
limtation, using the WHO Reporting Criteria, such as
readableaediurg enayringlade, ifor SNADDIR Sethicardustor, MegnesR, PRipripagnetic, optical,
oo R ELR B SRR R bRt ase s, e
inventib® fiag AksodbecBppatatisds fir pfa%ﬁblng&ﬁﬁsﬁmts of\m@ mventidd. Bueh

| esions are pr esent in ang/ or gan,

apparajug giay et Figants dedinated agd/op erog&l%raﬁléaa towmwar faglg pertaining to
catod 3N R RS TBL RabSDRERAE o el e
computen dndvicd dalitaedcamagmg ddeice milten eppropridteky m@gmmaqdl andsnay

1ncludegq(,:tﬁoqlﬁl§g%}c§1ec§t @ecqngeuqur S@W gquera?pél:, B eﬂ&q\irv o oa%le circuits
adapte(( FRthd ParloRk @Jsﬁ@ﬁ@rtatlﬂlng kP ABREnena bf ﬂler{ﬁ?e?iﬁbﬁm e
di sease neans decrease by at |east about 50% of the

m of .

Para ST, 2l MR BREGh e P88l BRI B oy

compumb-smplcﬁtehmdsmthdidsl fes solichtimp rhetaadrksamipaptess dBarftanab substrate
e to,unidi.nmensi onal |y ne?surab

r.esponse”

proces{jig Bt el hesabra 5y WALS Bpateip g RROcossing

chambé“(?b OfnokiliR) l)Pé 91%§tter AR 8#s8us9 ﬁlel%iﬂ a sﬁ@ét&'fbgpl%éessmg environment
det'efm ned” by 2 observations not |éss than 4 weeks

includespgnipmehts associaded wish @sagssjng swbstzdies, irediding theelkstardool,

suppor G IR st Pt issbiee LA Enad T R aal Ot g e
items, ARPAPlicatioNg RS 2RIIARMct FIR WAnRIRR] 84k itv@s. "M nor

response” in reference to bidinensionally neasurable
seas 0
Para e R SRR R0l il SB35 Tl P8 Gonity o
substrate@.el, antgptrate idelop el dicqulr apraticsn@ee recimpd naahd, ewe)azs‘sdﬂoabi discussed
Iesions. "M nor response” in reference to
uni di mensi onal | y nmeasur abl e di sease neans decrease by
at | east about 25% but |ess than about 50%in the sum
of the largest dianeters of all |esions. [0039]
"Stabl e disease” (SD) in reference to bidinensionally
nmeasur abl e di sease neans | ess than about 25% decrease
or |less than about 25% i ncrease in the sumof the
products of the Iargest perpendlcular dlaneters of al

o TV T o Y



[0042] For the correlation studies, solid tunor
patients can be classified based on their respective
wa@ booaiogeehs out cones. They can al so be cl assi fi eBCT/ES10g6/005802
traditional clinical risk assessnment nethods. In many
herein,GR6®@Ss ddth fffted loSKIIRERAPEARNENBHAOBS RN R ceds PhivibRterdfi.c.,
prognostic factors which separate solid tunor patients

pressutiengas v, fstapayimbst. simbopsitesed by 8 plugpléy s tranyduicens 4ihg) sensors

locatedﬁe&ch&s%e% Sﬁf:}?géeéljle? ﬁl%%td;%tr A" r&q%é(dﬁémn%{e processing
data. IhdivRimdDdat2fidis frﬂ)ﬁBeQélnglE’aédq&DMSt is Bm@ldyké tepiocedsaksingle substrate

gr.oups y haye djfferent respaonses to a therapy. )
are stO{eé@ag]SI gl e J?-y sl et@lﬁé%uﬂpa%éﬁ? BRERCEPS O CYBPHifiels stored

and inde@Bd Rfo ¥ 8L¢nHR rda{atassbe:, Qms infdde MDY 20511 Y FR BRIV Q9Sr review.

et ween peri pheral gene expressi on changes and
[Para ?%t ' fhrftosr %)Lfélﬁ gE%qurs]C%cE E.@&Elgeld 19 Ia ?grnrgat 1:&§1tng§h{ng?ér%f a cluster

tool. Imkl&l;ﬂadﬁﬂlaaprdcmmglohmbér drrqis aqalmhrgrof&nangiwmlth:tteebelves a
‘enri ched nmeans that the percentage of

pluralﬂpfm@@&oqeﬁﬁ date st Sacko ﬁrhg PECCEhdAta BFEAMS RETIRIS tR @ process

paramé%&? : feQSLﬁI@Q mpé&ative, s g%uﬁl%ylce&%r tﬁ@trig ﬁg)‘ﬁltbféda Process data
enri ched sanp e1s at , 4, or nore

associdt¢chwith bagphedithe plaralith af pnonesaAdaﬂaestranmﬂ)r al snbstmhgofn hagle rec1pe

are colE g Sing e s B DL B e e SATDG % &
collectééiHP'tli%scll%%}tt@él%ﬁwlaﬁé%bﬁb@ﬂbﬁﬁ?&ﬁad@ﬂgblﬂgeth@tr Raifie dediye.
using any nethod known in the art, such as Ficoll

adi
[Para %Jb S)qﬂtaﬁ gm?i’ Aefng gﬁﬂgqg\F 'ﬁoxgaﬁ g{e’tgg)% rubé %;hté) dl@cﬁ individual
data it¢nempy be eitlier isyrnanerions oc asynbleroneuws a’iﬂwdnﬁhochxhqgst iis ggnchronous if

to, duri after, i - canc nment .

individa) e, 8 coflGhtrhpdion® ipiien LonFsRBE e A HeBRTPEqRa b
scheduld 18rede@edprbiras ame Wirbdind éft %?DE@HE intdREBE. e S 80ty 86h Rk6nds)

herein referred to as "baseline" or "pretreatnment”
regardbamﬁ agtvities nEh@mpﬁ@dslnoeﬁ lsmsmmhr@@us mf mﬂléfscblaé datp ufe@s aree
collect <$ ok crc%rer reeg i’ e %n(lé c% chaRiSh LR5IRAt arameter)

Br 8P FSHIEYSE © r%?dr‘? P ﬁ“ﬁ STande aﬁé‘r 312 BPeda P
[Para 2ﬁr’rp e@ne 1acr1]1vg§1ats a‘%zy%‘é:l%g cél e%%sn?élﬁge stfgr rfg %tgllg e 1]% 1nd?1h10h the
single ﬁfé PBRkS tb gidceyy daeh Aol ﬂiét@ld'af&r’ché’cfar@félfﬁéﬁ tor &ﬁﬂg@ freci I%e used to

treatnent. Qther tine intervals can al so be Used

process h eulmcr@t@a faeh embodinising ofiths dnwshien, a[shes fild mayrbe yploaded to a real-

ressi on ha es _are deter
time pREERGPRG DIRRAT] ErEr e freemoone oy predf B B tnddo
monitcfoBpro SRS irtdgRthritieNEIredoter eMbbdiatcn06f Ak iBRNAOH, a si@dl€ file may be
treatment and baseline expression profiles. Ref er ence

uploaded trpa prsicpissopirelegomitigy afgse single recpe Br gsubyraiesas completed.
[ 0046] Peripheral blood gene expression changes can be
[Para 8¥al uadect upddadgd ¢y tibprogyemeniebemssiten thersi gls fiks. is managed by an

. Meth itable f t | ud b t
cquipFl g rprer st PR E Re R ReT it af ERIS s an
interfa@d iheOMERd g9 1rdikd dedl ldadSlemsih@ ldelefts 3bhaiiicaBotl 1EBMBE e Rldividual

SDS- pol yacryl ani de gel el ectrophoresi s/ mss

data 1t@p%@trﬁbmt iPprty @hdlnoan-epbadingentt an BB pendsausinglofilede aprarchive
0 chnlques [0047] Nucleic acid
databa?e P’M@s aﬁgﬁeg é&?t‘f%n&gﬁ l?ag?l ve detection of the
e on Iev | s, of .a Iar er, of nes .a e
[Para ?ﬁm Bt debanifere ety Bl feraaetntp s e
individ¥@f ddth fbheh ﬁ@sea@%@ gﬁl\fgﬁl qh%ﬁ&%&ﬁéi‘ﬁ’ SeakdIRE) ﬁ&ﬁﬂ&@fu{g the
(Santa d ara, m croarrays from Agil
Technol ogi es (Palo Al to, ﬁg) and bead arrays
described in U S. Patent 6, 288, 220 and 6, 391, 562.
[ 0048] The pol ynucl eotides to be hybridized to a
nucleic acid array can be | abeled with one or nore
| abel ing noieties to allow for detection of hybridized
polynucleotlde conplexes The Iabellng noletles can




i ndividual ly detectable. In one enbodi ment, the
fl uorophores Cy3 and Cy5( Aner sham Phapnaci a Bi ot ech,
werecasawmy NJ.) are used as the | abel i ng noi ePCEES1006/005802
the differential hybridization format. [0050] Signals
individal B85 RmS, raotﬁbf"ls '&Hfél t6 'eﬁs@“db@alﬁ‘ TV dGA HaRS A 102 single
usi ng conmer ci al aval | abl e software, such as t
substrate of/a slaglelygcipd W;th@.ttﬁxaxmg rto ggitirewgh ar muhﬁodieo@ staps to reconstruct the
such as for scan sensitivity, probe |abeling

ntrols
Subﬁngogm ﬁﬁﬁﬁgﬁmﬁlaﬂgﬁtltatlon can be included in the

zatian nts nbodi nent s, .

Para P01 o EE GG S AP stotsie SREe 1€ i & Peierdieg (i bierarchy.
The prﬂ&isﬁfﬁﬁth 7852108 BlofidRe NG skwdd é‘s%aftrf?)dtzyﬁlteh%e-lﬂ&aétéfr%g§ arrangement
For instance,” the expression signals for each gené can
(i-e. ﬁlfedlmtqm] |Ewdrqedlhemamrmngcmomalwammgatm1mmmg the files more

i dization i.nten es when nore than one array is
accessﬂ% lFsal?eet%iég?

f&ﬁ‘a%rrW%? LAY ons. S gnal s for

di vi dual ugcl eoti d bridi zatj.on can ;
Para 355 He HarRerFBuimEe: o M Mo noueEs b S uher sppific
individua! @4t abmS, qmah bt AR GPRMs 1O R s F6:2hiReH aPibl€aThe EIMS may
array. In addition, genes Wt relatlvely consi st ent

also comgyessswi push @t@eme,Vldgalcda@ itemes todhpapmication whenithedndividual data
sion I ve@% gf ot her genes. In one

ftems }éﬁ%g)génrré&ied an]én (f%%gl? FEMVE asgf the genes are

o B T SRR S P B i
Prior t§ B’eﬂfﬂﬁm@ tindi{i08alRMRY i8S t%ﬂh@ﬁis?org&ta%ﬁﬁc%oﬁ)/the ‘E‘TM@' Iﬁay send the

acid arrays are Subj ect to a variation filter
individstdaidgemgenedats hdewtcvrgo ranslate |1ncbvxduadgia§mtdmmm a format that is
ss_al entific t|on

suitablfdte B 55 Nl w8 7S s B R Rty vare

interfaod thai lefGramesindividualagy iteAR &R6 sgittid Prantasetqidd mhe customer
nost common cancers in industrialized countrles

applicgtiofie- year survival rate for advanced RCC is |ess than
Sﬁﬁer cent. RCCis usually detected by inagi ng nethods,
[Para 3pd 30T @&Cdré«me distusspypa therfollgwing wxmaplasmudcs JredveEVit s of how

rel apse after sur and al.l ¥, succu
embod{ifF 8Lk SBRE e Sark cadfie SR Ty Eiee S8 SR by an
apphcaiﬁiﬁD I'I$1te rappledimbﬂ dgidthre \ﬁlff?di'ﬁE‘IM@b}r ﬁéﬁhf},@ﬁ@ﬁhbﬁ?p@f)f individual
mal i gnancies are radically altered fromthe

data lt@m%ﬁhg @pplm&ﬂ@n i lopkipg ifpre SThefEIMRethed forawdsiibe rrguad ioradatabase

ot 3485 3 USRSy PR ENREENIA e s e

onto a@mmpm@sﬁ@cmamm il therdktdr pddl anbe pcedsed eWhile thkedubkirate is
et al PATHOL., 158:1639-1651 (2001))
ProceSFPé’v gldmévﬁl dﬁfiaé@mmw@lea@é@gd storesegreasipgledied bet ween
normal ki dney tissue and primry RCC tunors.[0052

[Para 38l er alhastasabassintesiara orodhks ianeti s‘tﬁ)thﬁtrﬂgsmgid ifideets alvailable for
upload %?5]%1 gleo\é:g% Oc%ﬁQP{ c%mﬁ%%t @é?&%@%‘%n mg%‘.{l}g%qy cl?m)press and

push thmddwaiuar 5ata Daas en@Ith probssstcbﬁtrcbltﬁozf@uwrl ak tlitséiﬁfe&m&he
scor es, enpl oy, five prognostic factors propos

databagf‘ylnp\%isaf% ;no may ngjifytheE I that a singledfge withabe (rgig‘ggt}al _data items,
which gé’ﬂ?ég Teﬁ@ﬁt@@%? n@g QIR R eSh BlddRy Serum | actate

rognease serum-cal ci um and

1para 85 PSS RERPEE 1 nBLO R BTARIE B snath B coBPh o pe EMs

reads thé WS fusRAIRSIndNVidRe ditaiRHR L6 bh ¥RhIMeId&Rbadd. Sthe archive
assessnent scores. [0053] The present invention

features surrogate gene markers for prognosis of RCC
The expression | evels of these genes in periphera

bl ood cells of RCC patlen§s change during the course
of a CCl-779 therapy, and the magnitudes of these
changes from basel i ne expression levels are correl ated
with a continuous neasure of clinical outcone, such as
TTP or TTD [0054] CCI 779 |s a snall nDIecuIe

Y a1 1. i g,




cancer who had received prior therapy for advanced

di sease, or who had not received prior therapy for
wa@adwangeds di sease but were not appropriate canPCTHEES6/005802

to receive high doses of IL-2 therapy. O her inclusion

databaselstdr& dnd ihexlel ERGinAd fiRNtOnolidex{nk)hal oMb esas HRMEIMY notifies
nmeasur abl e evi dence of disease; ( evi dence_of

the applieaiipndbatitheregnestadeindividuab datp itpwp areaveilahly a@/nEWS 1jay)compress
4
and pudh R il %S%q%%/tg et lrmoglg ?‘%@‘%S&%n%&gg’gtﬁ% FIMBapay push

the mdardhxauwe itermn &d a éwmarwppﬁwatﬂﬁm edorat geu israsalble dithd aiGtomer
.S 1.% uppe[3 6 adequat e hepatic
applicaiomc { p 6pPE the HdE %6\3 dgfar liemfanﬁq oymay that {g@pstqrperiappligation is

able to BEY, AR 1n§1@§hu°‘fsa_ata 1t§1¥13 Hﬁ??Trftl %/er ngﬁ aRQRbptelr AST < 5x

upper [Tmt of nornal t ast ases wer e

i ese e
Pars 01550 s SRUADAFIBLE 6Lk R Bl e gt
with refbrdn;ce anthe(fBures anil idéscesspms tian dyllod. Big. B emitis, iRamerkssdiment of

Excl usion crit |uded patients who d (1) the
the invgRieR e esagip] wﬁw@@fﬁ@é@ HEMa e smglg)ﬁl%u#\gfﬂfé 95% gncludes

t t of dosing; (3)

O b O B D et D i thin 4
[Para eks th?cgg i %Lc{g fgerxgsgl?xh%g}c}#d@sktﬁﬁﬁ 1%'6? ( e 15] P? g{% sugstrate) lot
id 304 @ubstmgss atégroupefmmgetﬁamxsmg thedarfié Alciip), l(DrCRudi B0OG (defigisimber on a

t Hi t t
e T
for eveﬁ;ﬁs)te chn‘o‘dghdlﬁ HRETNORe; ef Zéc)1ﬁeeﬁéijt fiffd 3t16 i nsgatr%?r’@sg Begins) and

ant i convul'sant t era presence o
recipe endgime3 18/ Ginar fdpxa)k:ess rehés)c tdinidualtdaiait@nsmay fsthen iwlulg step

GAL ment ath th o) i ot !
mmber 05 BEtburd A1 B Bob W oo &7 (10 ) SOy

persensitivit %o macr ol i de antlblotlcs and ( 11
[Para 44l e gn YR?rOfél%‘ thatiepolisctedanay mﬁluuéﬁ %té@palt (i.e., type of processing
r
parame%éﬁ)%l?t?%éatﬂn% }é‘ltéflﬂ&lf §V£lg§ ads| ﬁxg’ceﬁ ect 8 dt%%&% tut‘l}e 1ntefval For
examplagioe pteseme 8U6,\at 0 MHmatem?al Batcﬂhnsxempe fstaﬁ@imaﬁﬂle(vzmemg 0 tihe

interva]gl%g é}gé%ZSOr)gin‘& a3 ?? Hgﬂ@%{f&p%s ﬁllxsﬁ:goq Ut e(?{()é/@glfslégéno s after

the recipb kfaitGmhe)Stha ¥hRE hadehahbe®to¥8 ﬁlﬁﬁfo%abd(ﬁlnglg@ﬂart ®ine 310
netastatic di sease were recorded prior to tr

(recipe gtart tameisyl 00MWERRE)S bk ussiingble ti calewlato thedfme(10:(74798: 270) at
hera Tuno s neasuted.i.n centinet rs and
which the eBE?rs ?‘%ﬁc gF% o %%%%\‘% S VEHAS Pty gg’{mﬁ nﬁ‘?’fﬁ Yer and

e di sease was_defi ne

: ,
Para 4} DA orth vy, RORSURLIfE S PR HreM ectpsbpriodically or they
may be%ﬁ&ﬁécﬁ&& 3 predfinBA BVents! - "ﬁfeaé%amﬁeaﬁi Feg, 3%%?@?1?1% Wore process

Tunor response was determ ned by the Sum
data is gollsated for gos flavt Fifetban pisiseire 356.0ksis eTdnaple dlfwstyates esocksw data

ein LR B TR o DRl LS an ot

spec1ﬁdilﬂn§@ﬁﬁ@~valst abl e di sease, m nor response, partial
response, and conplete response). The category for

[Para 4§Si 0 T&Y@ﬂﬁuﬁfdapar i ll%ct‘éﬂ‘ A8k s r}g% Mpkese f&J aSJi gle recipe are
assessment avora e vs | ntermsd ate vs o) T e
stored aslasingls Gitk. thmgltt fike ig B)aﬁem)matal PrOdesS c<ﬁ1twée cem@ﬁter gmbﬂom there

or abl assessment atient ossessed a
may beip Y ik stV ARRBSE o PRIl B it sehcor A
indexePRUnabE PERE SfrSciRleatsiching NI 1ndﬁﬂd§é1‘é‘lbfa' ifhs! Gyl §1the archive
categorical classifications, overall surviva time
to di sease progression wete al so nDnltored as cllnica
endpoi nts. [0057] PBMCs re isolated from periphera
bl ood of the RCC patients prior to CCl-779 therapy and
every 8 weeks after initiation of the treatnent.
Nucl eic acid sanples were prepared fromthe isol ated
PBMCs and hybrldlzed to HG-U95A genechlps (A¢fynetr|x

~ i ~~ . a




1 (i.e., norisk) was cal cul ated. The nunmber of tests
that were nomnally significant out of the 5,469 tests
w@esoboseresl f or each out cone neasure was cal cul Bt PUS1006/005802
five Type I (i.e., false-positive) error levels. To
databagthaksbe §t0fedting tlfeéilﬂ(etsﬁﬁiget AenBerA€ (1 &sdifecvit s wiadh allows for
i ndependent, a_ pernutation-based approach was then
Vlsual@iﬁﬂmé@‘wftﬁih%ﬁ&suate how of ten the observed number of
significant tests would be found under the nul
[Para #8fpot hissfasilitdte discussion, F {go@A@]m\mxn pin opbediment pf the ievedtion,
wer e ass & 23 00|at|on
indexef, SPRAT G ARG B3R Gt ARG ot i) SR BigBmples and

are notAhdaERS Bd 1 McTikiva lof BeSpoastbleGhdeks Bilat MY €RREIn th@ Q@hﬁve database.
were fit u3|ﬁgpexpre33|on | evel s fromeach of

46
Index 4{ifeinelpes indivichiel draia iems abrut substrate id pnd fils idn dn@m 41é>rm%1udes
1nd1v1di19], &ﬁfltgﬁg &édu? B 1&"51%1'?11? %Ie] dlnagx X\f;ﬁgﬁxcﬁlﬁ? ] d£t§ ‘”i't%fns about

esen cal'l across | east
ﬁleldtstaartﬂnelepﬂtmnd; bndfiferpatiuency of > 10 ppm). Two clini cal
measures - TTD and TTP - were tested for their

[Para 46}S OCiRjrieRiin et Hush qugeesianaaaseiidbase ®aetrRfe a file related to
freguency e from basel i ne was cal cu| at ed, based

substragg] 2 oé@%ﬁ%gma domg wered p@qhﬁéﬁélywv dptghase igindeyds the system
s bt SERYES L0 HESRAR 296 LRSS, s AR I owing
path: Ambhlhe/odnﬂﬁg&dﬁled)/fﬁléIyp@Mlnld @SlﬁfeESm axmthﬁ'\ethpbal; e user querles an

. S rized in _Tables 2A o] ge .at
archive, faiarase fa19cae i Talateddn sy ra@ﬁ%% él @%‘é%gata gi¥an
1ndexe8¥ihﬁ§£k%ethg%?stéﬁ%@%l@ttd 19 gqa&m file 1H$ fedte DI tﬁ%%l@aﬂ)suate

ch ange from basel I ne g xpression is strong f
ie
(Para g9} OHIFOIE R i@efile P st 52 LA FEfS are fhree different files
for thiRdagle sshsonte. of siblstratecady Kave mt}ﬁfl ohd Hloddpeidink oahveing & stored
from Basel i he Log”"- Tr ansformed Frequencies (n=30
on the ﬁi& i te§7m1912f %HLB fgata%% Bas begn ?tP]ilq‘{té‘Fﬁ‘é‘d Opge ma{laﬁ@a@p%ﬁ%@g
chambglr ?§1?d Hhe ©fek titdddn as %?Bce@ﬂﬁg REMELPC YA Sn QulP F%Wo)ﬁles are

l'e 2B. Pernutation Results for Cox Proporti’onal
created—ﬁ)z avlgisraRd gt .e$he Girss fitef (AGthime/tomll 1 /Dotivle il pePTP- 1@r05/filel)

providgs;tgla mgﬂﬁa%@%% ztﬁrt\ g&s&? 1%%%%%&12;@991@%3@@3&@ chamber 1.
The seé(fﬂd,i ﬁl@ r(ﬁﬁ:hh%/to@ﬂ /ﬂl@@lﬁ&/ﬁfé‘@ypp neReniosaaed) ROHIS the %ﬁﬁ{fldual data

one qﬁenc > 10 ppnit') Tabl e 3A. Permitation Resul
items ﬁDDWh@@)S( tralgb?4 Weni pl&ﬁlzaapl@semvgméamb@r% ‘blfie Wirdrfile ﬁar

me of TID.on 1 e
substar g R B Rer T R  CRRE S B R} P prpered
proces8ing @Pplaeneprdcbididgestrehoy 2 (Atchlveassl 1 RCIVRERE RBIpeadl -12-05/file3).
and at | east one frequency > 10 ppni') Table 3
[Para B8 Mut@Bids @hyResibd Srgfifibeddalo 4) 5&@&%&%@5& hﬁ%?ﬁl"ydﬁlhere the files are
Regressions of Cinical Qutconme of TTP on 16-We
stored @higatjeodes ém Besrbike storago gyramgeart.oF erekamply aeqh:ﬁlesath in index 416

(. ATEGBRBRBY ot P RS UAENER e)arnbs FnEbisg Pl spppee

arrang@édt) Fidd8%hohaihes effbodiitlert Bf eaieition G Sr56488Ing d¥ta hierarchy
90 1&gnes in PBMCs with changes in transcript |evels at 16

dites arp first gequped by datedpaanidpyed). | dithe next lwré PR grapdippisnt
v sl o R SRR kbl g S o g

data log/spebiMiza datal hispirpdgedod, And ialGETandd ddte ks, S at 16
weekst hat were correlated with low risk (hazard ratio
< 1.0) or high risk (hazard ratio > 1.0) for TTD,
respectively. Table 6 provides annotations of these
genes. Table 4A. 20 Exenplary Genes in RCC PBMCs of
CCl -779 Treated Patients hi bi ti ng Changes at 16
Weeks Significantly Correlated with TTP (El evat ed
Expression at 16 Weeks Suggests Good Prognosis for
Progression) Tabl e 4B. 20 Exenplary CGenes in RCC PBMCs
of CCl - 779 Treated Patlents Exhlbltlng Changes at 16

Az 1 ~ - - T | B p——— e T Y, |




i ndividual data itens that pertain to process
paraneters (i.e., pressure, gas flow, step nunber,
wet@s)sro$i t ored by a plurality of transducer sPCT/U82006/005802
sensors |located in a cluster tool). [Para 3] As
[Paradd} cusat Hergeami- gxdﬁct«palennlevdnhbiﬂ@saré groapsdby wmdele ID (i.e.,
plasm%-ggozg%gfge qttagt t)a trll“t@t? ré}?q%}l}ﬁg,}/\adéitlg%t%ég& 30 és‘ﬁfa—lgr%cgsgfn[g%ﬁgmbers.

The fifty %{ggﬂ@w@m&gtﬁmﬁ oL tfhanttfetypﬁdtéa%e gfogﬁgg{gé At the

transducer etect condition
highest layst (@rartdegrhncbgrandqmmmblewehmm Giessre gloupathiogetheit byetoelD
! b){ 5ansducers are generally known as process data.
(clustegiaq))- “qat a source may relate to pre-stored data (i.e.,

t i nc elnformalon about a
lPara?ﬁi;st rﬁ%g ?e 5@%@ Lﬁ*ﬁt@&ﬂﬂw@ﬁ% OF PP ofFTsie chamber 1
of a L&138 9@ §1u9§é9’t5'01 bﬁ‘ J ﬁm@fﬁﬁ@()@f OGRaSWINE, 68 PRI Qdate, substrate B has

periodi cal | y. Changes mdy i nclude increases/ decréases
been prmesmdﬂsrtﬂasmeepropesemgwhembga%oﬁtho\‘mmeL@m %Darcb(lstb]r topd. Thus, the
. . facilitate djsc 1 shows how dat.a
single i pienfod Fer L LD B 1S pred if hcspsRgaoing fRbAR iy Jager Lam
2300 (1&32 1) és%a!— 06&king chedb&yl @SB! Broovmes détmégﬂ(ﬁlé%é), January
and 104c

he data that is col|ected by each data
25, 208%6@*6) thef single fidmereated formubatratst B as eed ip#iemrocessing

I ' c \v;
G TN 85555 500 il
procedi?d datadyg (Fite eypsR Tamare2§,12005 {@ae. t hat interacts with a

transducer that detects changes in pressure. Thus,
[Paracﬁ% a cpi hfGheshiR¥ntdFtRe RMERTon] § fdeRY sﬂofwgleta@tengérﬁ&ﬁ e,
he nane of the data point, absolute tinmestanps when
directeryp isqiav izablegedispex: mreene(ml eoppésEmpBitarh by @ Userenpieying a
C
navigfRRhiEod THERARR O R AeP b NEHR bIE 1 2o BE5RIRE sorae
arrang@WRer ard toehoosk%sa)ea\fmad@@m foPBietvirgt data are
avai |l abl e for upl oad. Database interface 106 then
[Para%@mds trta%eﬁ@}ttaldt:@taﬁd%@Mﬁ@%oﬂelﬁowsaw@ﬂeetigiws sAdRs, i®an
be stored. Database 112 may be | ocated on uster t ool
embodio@nbef the inyendenuan lovereH wigw of3he prasessheA singlsrresipe és employed to

proceisiionB ke 01T 180k OB oy U Bk Bl V2 p o owner

504 chlpRt Roddieddta naEmsandih sidwrity the mdwtdnal &0 $teink td aKiges506.
anount of data to database 112. [Para 6] The data that

[Para'S?,!lC r eals@sbntidndd MoRE, Bita bWakr\bidiéako 4 88ThOS e (ntdA4e that interacts
and 114c) on dat abase 112. Each table is
with aedatmsnyect tasobedd idaig peraining to atchustnrienl ang ifs sebcawppenents Data

sourc 8 Froh B 0 Ry SR e B Rl Yo tostes ol

and/odf¥ieub-dMfoRe DN Dot Duite @SS U1 @i dgsie-siare] ¢RATHRNmay include
vari abl e between these tables is absolute tinestanp.

informagion ahewtH Jubstiaie 0f a Bkebsol ut e ti nest anps wor k anong
the various tables are provided in the discussion
[Paragiddut Finge fike Sq6H=as ded] criatgd, datqm\mqr §64 netifiegrneigtesface module 508

via pef o} £ 20 ks 52 e, R R RSt e R raliBfretapgmoaule

508 rdé?'cdﬁlbre%b @whne 506 tda Po0ER TOnthel caput: S8 via path 514. Inan
net a-data. For exanple, table 202 stores data about

embodigiest piathe invgntiem el selgk@ﬁlestl@f sslogdadaimanestiatelyde ajrepl-time process

06,St 0 character reader

contrg) BRiufet 57 hfoETsR Ly EHE the A OGR R SR b Rl user s
able & aldh&o?the pdceseor Hadgalaaities!t Inthedry E@bodifRheoBthe Hivegon, a single

the data coIIected is not specific to a substrate, a

user may have a dlffICU|t]glnE reconstructing

processi ng conditions for speci fic substrate when an

i ssue arises. To reconstruct the processing

conditions, the user may first have to determ ne when

the substrate entered a pl asnma-processi ng chanber.

Chce the user. has the absolute tlnestanp (|. ., 202a

N ~Nrseslo . o, o I T




[ Para 11] However, absolute tinestanps may not al ways
match on all the tables. Under that situation, the
WQIs@6/0882y8 have t o i nterpol ate based on val ues PCT/US2006/005802
corresponding to the absolute tinestanps that exist on
file nidyebetipiadsd toRPproexs3Ebhige] cabpRtalafterd 4 SRSt aeMpe2B2a sobdSite has
not match any of the absolute tinmestanps on pressure
compleied.e 210. Instead absolute tinmestanp 202a falls
bet ween absol ute timestanp 210b and absol ute tinestanp
[Par238jc. BEMeanwiilsuipiterfdse maslote Ha8ymugealshnedtify gnddMET $32da path 515

act ual, press N
that £ pREDES chond. m R SLRbIP AT BRIE AR 4 Tek ¢ Sl 8 ppplication
540 rte@s«éet ﬁesm vﬁﬂl EIM&CEQQ ahe ek ueme[ﬂ?ari@néea]ed TEHVIS 5ap&hen notifies

veral_ probl h the current netho g
m‘ter%\ef megwle 1g8 M apl?lkceﬁma%@ i§dvaiting s spest %fﬂe ﬁcg thegpquested file

is av;ﬂ%lea Ya%e Flﬁ)dhfeaﬁS' dotife§ Eﬁﬁ's?’s'z? i#4t3%fe hﬁb&ﬁ%ﬁﬁf@y be

oré oca on a C uster tool or on a networ
[Parac' gg\elgg nce ]%Igﬁgc Ffﬁl ec&bf sﬁ%?‘h%ﬁﬁ@at T l\ﬂ%égggﬁﬂs%’% fﬁgg% to be

vmttérBﬂo pSSe&@mbnudab@np@telcm S|t F16. ot)hees:ﬂhe tplvad has & leted EIMS
owners, and js_stored on

522 r%é%ﬁeesl%ﬁ ﬁilfhal %Vlaa?ath 130 a8 arghisie dajaba 224- d%ncaws Gaigbase 524
onealLESRULSL kst PRI HIER O BN AR MRS O
archive datalstse 624 hpr aogssted gledndnda firocsss, HIMS s25peshied fike 516 via path 532

to spgligioh G101 Gl rUaANTSS SRPBFAEH DO RaPHn DA DeRFIGY i

availle to the way data i s st or ed a user may not be able

to automatically request for data wi t hout having to do

an e
Parg37F, SR P kind B R OO% i SpUE R Bl RedlBleh customer
applivationi 5 e Indivikleal, data itesey mapye hashed bponireguesilbot ivhee the individual data
ries . to extract e data needed. Since . the connon

i R Eetsan SHGALREs {HAEE tReh DRgaBeBTiRle Hlmsguape the
1nd1vﬂﬁ1taﬁdatt@ Abtmi & &ﬁ%dﬁ%’r%ﬂpl’i@)ﬁoﬂ 8h4 Bh¥RY ?vn%a\f ﬁat%'ﬁeﬁfs%ﬁ%%@to a data

pl cture of what has occurred SI nce the user ma
adapﬁe05%®we wedirfiZ8e Dateadipten 530 it :.hs)ftmare mnerfa;ca bhaete:rans&atea(l e.,

ey T AR RO Rl OB S8Rl s e

been f@h@4t88, thé hddRd@iIaad iR itare %)@shé'd Gﬁfﬁaﬂi 12 ﬂo'mbt%fﬂ%f‘ aﬁﬁlcauon 544,
net hod for managi ng substrate processing dat a.

tr
[Par§ 5@]5 o o?%%%% ?ec acgﬁgﬁ g?%gﬂéésg;o?%é %gﬁggger %%(?Stgé %@ntlon allow
for 1rrdh\udm% datauﬁ@ms td be cniﬁctﬁzdobn mpérlsdbﬂrateqme mmlp\@bersfstlastdaﬂ afona

Pafal{l%gr %‘HB 3E3§ S aﬁatgég ‘e/l &7 ljﬁ%ﬁggfﬁl‘a{]p cat ‘%na single recipe

fora »sﬁgletmera&@&ea Mhie €, carusar @'aHFe% nfonitef a Emf}a{é%ﬁmc@s
plurality of proCess data streans, each

irregppuities i4l§o, dutapmelysisanajchequielics sitse pmrpdahomgr syu}Chronlzatlon is not

di,vi dual , dat.
RGP A5 A AP T s p AL 4Bl e e e it
substedt€ albi®is@r qoickaatashsirictitmcTadrocssih® e@Afondfentaf 4 latk date.
met hodol ogy and a second net hodol ogy. The first

Addlﬁe@q%ldd@uﬁfgys m%ppé@rémr@ew%t@&hmé@xgﬁ &h senasatinggnrelated data from
1nd1v§fﬁ{ a((l)ég% Ihg] I%a'g %‘3?%% aﬁ%g g@%fagzterf) mﬂﬁéﬁg?(eé%tg& tEs g&tcﬁic substrate.

e A e R 0 LR BB b g s

mde;&ﬂoﬁfﬁﬁﬁ el @i duekeBsdafthes. SURSi€atflé tfeasil] ﬁce%bmk ffncfl{u'dﬁal data
stores only the substrate process data pertaining t

single recipe that is enplgyed to process the
substrate. [Para 16] In yet®another enbodi nent, the
invention relates to a conputer-inplenented nethod for
managi ng substrate processing data. The substrate
processing data is acquired while a substrate is
processed |n a plasna proceSS|ng chanber of a cluster
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[Para 18] The present invention is illustrated by way
of exanple, and not by way of limtation, in the

wo c@dnexoof the acconpanyi ng drawi ngs and i n waCT/St00&@05802
reference nunerals refer to simlar elenments and in

items V\)éﬂl'oﬁfhav[ %o ]r%]lltlﬁlegqueﬁesslﬁ@&ﬁ,relb%rﬁ detap AEmiBddimenayd the

froma cluster tool to a database. [ Para
inventi@03ls¢-alipwspfos hraliridualidatatitensyto be setto a@ﬁﬁﬁ@%mflw@w g format

b h bl d
ot iR B R it o i

3, shows odi [
[Para 60{)& exgﬁlb‘lleethbgfmv?m o\l}%aﬁl E?e ts%{fqnﬁ te%itnﬁ tog gcas‘)leﬂa\{ l%gﬁa giﬁhents there
are altekFRME p%gt]‘lut%‘ugns, 4R 8i\aVElents, vtach RAbACHinERE scOfJe 6f11(hls invention. It
i nvention, indéxes of individual data itens.on

should also foie moted batitizere afermany Alnative www%mgnentﬁig&he Methods and

ioent of.the v

apparatHFeesr g&wefeﬁg}ngeﬁ’ﬂ# Fﬁ rgtjhgrg erﬁérﬂgﬁ ﬁg'a:t] ' n%ggfﬁl lppgrflded

claims b8 @htbr?in&%ﬂ aSQBcludﬁngMe;u&h hlteratéons ofermbatipng @ed squivalents as fall
DETAI LED DESCRI PTI ON OF EMBODI MENTS [ Para 25] The

within hedeerspiritand SeersrPHkRg PresriyEN s cri bed in detail with
reference to a few enbodi nents thereof as illustrated
in the acconpanying drawings. In the foll ow ng
description, nunerous specific details are set forth
in order to provide a thorough understandi ng of the
present invention. It will be apparent, however, to
one skilled in the art, that the present invention nmay
be practiced without sone or all of these specific
details. In other instances, well known process steps
and/ or structures have not been described in detail in
order to not unnecessarily obscure the present
i nvention. [Para 26] Various enbodi nents are descri bed
her ei nbel ow, includi ng methods and techni ques. It
shoul d be kept in mnd that the invention mght also
cover articles of manufacture that includes a conputer
readabl e nedi um on whi ch conput er-readabl e
instructions for carrying out enbodi nents of the
inventive technique are stored. The conmputer readable
medi um may i nclude, for exanple, sem conductor,
magneti c, opto-nmagnetic, optical, or other forns of
conmput er readabl e nedium for storing conputer readable
code. Further, the invention may al so cover
apparatuses for practicing enbodi nents of the
i nvention. Such apparatus may include circuits,
dedi cat ed and/ or progranmable, to carry out tasks
pertaining to enbodi nents of the invention. Exanples
of such apparatus include a general -purpose conputer
and/ or a dedi cated conputi ng device when appropriately
programmed and may i nclude a conbination of a
conmput er/ conmput i ng devi ce and dedi cat ed/ programmabl e
circuits adapted for the various tasks pertaining to
enbodi nents of the invention. [Para 27] In accordance
wi th enbodi nents of the present invention, there are
provi ded conputer-inplenmented nmethods for collecting
net a- data and process data froma substrate processing
environnent while the substrate (i.e., wafer) is
processed in a plasma-processi ng chanber (i.e
nodul e) of a cluster tool. As discuss herein, a
substrate processing environnment includes equi pnents
associ ated with processing substrates, including the
cluster tool, supporting servers and comnputers,
i nterfaces that manage the novenent of individual data
itenms, and applications t may interact with the
i ndividual data itens. [Para 28] As discussed herein,
neta-data relates to individual data itens that
identify a substrate (i.e., substrate id, lot id,
etc ) or a process. (i.e., reC|pe namne, etc ) Also as



time process control conputer (i.e., server) as a
substrate is processed to enable a user to nonitor for
w@e@emsR0$ rregul arities. I n anot her enbodi nent POf/US1066/005802
invention, a single file my be uploaded to a process
control conputer after a GLAPMES recipe for a substrate
has goraoj eted. [Para 32] Once uploaded to the process
Whatdsglapped Bonputer, the single file i s managed by an
equi prent i nformati on managenent system (EIMS). As
di scussed herein, an EIMS is an interface that nanages
1. i hda wibdtrate poatessing emsroansnt iacempstec-ompignicottlinoetbod for managing

relating to individual data i .10 rel eyant .
substas e Siing o it e s e aeaiied AU o ghlptrate i
procedskdl f1 4 Pladifa-PrdcRisies SRahMRASEa clwktbCidolBYmbBAsiagr el ati onal

dat abase. [Para 33] The archive database indexes the

i rgeivingumetadiatathpt idensifisatat lenstane efwen ideatifiendioniodsair substrate and
(gg;a items to be searched quickly in subsequent
searches. By indexing theindividual data itens, a user
| secalvlirgy from@gsidalityadttigingdiceiapllidbtly afairécdsé @4ts str€ingd, esth of
. i?g a single substrate of a single recipe wthaout .
said pREYItH @f PO daf BiFgPS RerpipnRiQd @rqussg;a@ggetplbbemg monitored,

indivil G0 R i £ RSB A UIEGTR, A% BRI ollecied in
accordanketd ortewfa fpsianethodslggyaide secendmethpdolbpe, spidfissmethodology
represgr?tﬁr?gég_tqe gr:ca %gg%i:hgggigggg% Iélléﬁ%ﬁf sta(O s_,eegpr’?é ;qle atioﬂ)gg ?gprés%nting data
collecfibh Bfal AKYS pladd¥ohéd ﬁx%déﬁd%@ eSEAL 888 ragangement nmakes
navi gation anong the files nore accessible for a user
whioring sdié éndieidualtdataniéensessociated with Paidepl®@Blityl of paosshdata streams
. £ I ment n.El MS. al so notifies an applicatian when .
ina sifR 0 Na sinetl Al ATy PR bR RenBh g B A simete
recipd & i§ 8APRTEEEh HrOtess 34i@ sabshlatedbl €. The EIMS may al so
conpress and push the individual data itens to the
application when the individual data itens have been
s i e ive . .
2. B BRI AR A BB R A BBy
pertaifting s §addrplurafip boff dath iseeam$S¥ubstantidlydt 3¢l fighel tb@ real-time process
i_ndi vidual, data . itens to the custoner, application, the
contrat CREPWEY saidrerlttiae Pragessicaniae! corpatsr beiwg coplighigd faanalyze said
. .« r. . e V . o,
na AT ISP k) LBl el
application. As discussed herein, a data adapter is a

software interface that reformats indjvidual data i
5§ B shie Reheiomrise SUHF ngﬁ Byl & anchive
datab&E%ﬂ@érilﬁ)ﬂEhﬁﬂg s%}iné R RdRTduall @ath A€k hidtBted with said lurality
di scussion, the follow ng exanple provides an overV|emP
of datebtrésow inaisoglerEletaf seid ar¢havd dapahasé.on may work. Assune a
specific substrate file is needed by an application.
The application registers with an EIM5S by identifying
4.  WTE nmieyRA oFfcldimd Whekdil safibdrahilé @4BbdsH eppbhisGatla@ibndl Yatabase.
| ooking for. The EIMS then forwards the request to a
dat abase interface nodul e, which nmay be | ocated on a

. RSPt AR S R SRR D0 ot
databde 06 Bos 6% sdahitigy égeed sibbdqabet seqrchéspcessed,

i ndi vidual data i1tens are collected and stored on a
single file. [Para 38] The database interface nodul e
is notified that a single file is available for upload
onto a process control conputer. The database
interface nodul e may conpress and push the individua
data itens onto the proceﬁa control conputer. At the
same tinme, the database interface nodule may notify
the EIMS that a single file wth the individual data
itenms, which has been requested by the application,
has been created. [Para 39] Once the single file has
been witten to the process control conputer, the EIM

o s T Y o " I T -, a

a pro



whi ch the pressure changed to 68 mllitorrs given the
relative time interval. [Para 43] As nentioned above,
WO p@owstoml data itens may be col | ected peri odPCHUB30060005802
they may be coll ected due to predefined events. The
6. eYhemplethodofklagm 33whdreinSaidsadringonil gingle Gfsinttodad arhive database
collected for gas.flow 318 than pressure 31 Thi s
furthep coppises plactngrspis agl %%'%?d@gosa RIacesSHgidat erprohy wifl prgeessing data
hierarlty RnGHRIE YRGS GURALS 142 H6HesR a HABIE Stk fud G E et
e““&??a eré?ﬁ not at a sgecﬁflc time @%tervg%ﬁe Vﬂﬁxmndam
represéuth alpanhnvledella}f sditfdes, fideriypesutepresti d gymcbpaemtgb*eal of sa1d ﬁles,

moduff{P§ sttt BB dehefo St AleS e Qublsdfrfegptine o
grand UdrBhd- ﬁﬁl‘énﬂ‘l&@éﬂo‘fbﬁﬂ@ilé@y be stored in an archive

at abase. I ndividual data itens saved on an archive

dat abase are i ndexed to enable nore effective
7. S%ﬁ% h?j)gtofAia?rg 6 ‘;VHQ‘BIYII s%ﬁ%eeﬂﬁ&%tdr&?é%a%%&%gn ngwﬂg%ble ona

arc

dlsplag rsmérgleyre 0ker (elm;ﬂ!oymgi h hedpation)inteyfte; Baid Ink Giyati dromterfasel pbrmitting
anj zation of the files. [Para 45] To facilitate

said uggr 3 768 B! tres-lyke siprage éxxsngenwnfawdéﬁﬁeleﬂr?@mof &idtlepd nodes for
Vlewm%)ventl on, indexes of individual data items on an
ar chi ve dat abase. The indexes shown are exanples and
are not rreant to be aII i nclusive of the possible
in the archive

exe
5. S PRAR Sl S oD e ngSets S Bl 8 apiication
id pRAsHiAd hﬁﬂi #li l\ﬁi‘i’@%(ccﬂﬁ&é AfBng18 il prittab ndAdRittid S Raid
- pa oulthCRel lolncand | e FO?H%II ndex %16 |¢1c | udes .
applicetieti.vi dual data items about file id, start tine, end
time, and file path. [Para 46] For exan‘pl e, a user
gueries an archive database to retrieve a file rel ated

9. t ghsHRHodafRlalAI fufhBCmpting flHAdhisodaAd bilRiBte Préde8fidata to a
on the archive database i's indexed, the systemis able

customey agipliestion, wed Ermishiag fsier inchstingirensigpmeisaid single file m@ a format

he foll owm ng pat h:
Sultabg\rfgﬁ}l%ee ﬂHn?sm) ul gﬁlll?atnloét ypeA/ 1-1 | -05/file2. In
anot her exanpl e, a user queries an archive database to

cate files related to substrate 124. Since the
a rb%?tﬁ)étratatpawéeng ENvifonneak 2 SATRRICEHRBIMepted masthedfor managing
subsh@@ ﬁg Jg@s;ﬂ%ﬂé‘tgl %id QB&Se f)rdcciaés | fl%a I'S&hg?‘é&j

o o SLd SUDBIELE PTOGSSSING Qata DCINE aCquit &)V\Ihglbscl substrate is
processedl it &plaswa-prizsssing enairibér bbcauster bk cemariginghr ee

different fi s for this SI | ¢ substrate. A subst |
iR neiadah et R e, S gne il Thgher idenifying a
proce@tr@élﬁéjcte CEIOS'&?‘CJ proBess 50 se¥@aRr, e, substrate 124 has

been e ed twice, once in plasma-processing chanber 1
amgeiving fmmerplunah’ef dfrirapsdusas-alwebitysifimyoesiinddte stramspsach of

said pﬁr@lgy k 1|‘ogess da{a sltreeaﬁm%1 rpgrte%{ﬂ%%ttg g p{'o%%sssﬁja?gr}létg} l?elur%g' mo-rll-lr‘]cored and
( Amploiyiey 4 9ad1k At b s@lrinkishigivdeidhhl-dblr Béhd éiés@élﬁted with said

provi des the individual data itens for whe
pluralgy, pEprogess|date sigamp andsaid metapdade said single ﬁkmb apt emplyygd for storing

substr?%%?ih%sg t§ a Sf)(ilateg mflthzetper reﬂ/) X i?lfl STﬁleO%lF i3 ?l(s_i&?ot employed for

storinP kubstralie pré de taig nssoidmld viet athért wbBrdtey, when
substratel 24 was in pl asma-processi ng chanber 2. The
third file for substratel 24 nmay be a mai ntenance | og
that is produced when substatel 24 has conpl et ed
processing i n plasna-processi ng chanber 2
(Archive/tool |/ nodule2/filetypeAl-12-05/file3).
[Para 48] Files nay al so Qg organi zed into a
processing data hierarchy, ~where the files are stored
as leaf nodes in a tree-like storage arrangenent. For
exanpl e, each filepath in index 416 (i.e.,
Archive/tool | /modul e2/filetypeA|-12-05/file3) is a
| eaf node |n the tree- I|ke storage arrangenent. Fi g.

Ar 1 Y T Y a1




with a data source to collect data pertaining to a
cluster tool and its sub-conponents. Data source nay

WO p@b08298 but are not |limted to, transducers PEEUS2006/005802
detect conditions of the cluster tool and/or its

11. sUheR8MeNentlaim Potfarse 4o pridBy peviding Sli@lRli¥iBual data items
re-stored data that may include_informtion about a

pertagningsiorsaideplurality o deesizeanys pabsantially eneal time fo s pwl-ig process

a . .
N R T S
individuabdaal itetdp ovhile ggidi spbstaite i peocessed to awhitomfor pruceysfigegularities.
nodul e 508 nay conpress and push file 506 to a process
control conputer 518 via path 514. In an enbodi ment of

12. tPend YR bPBlaird 16 MR cbinpBsilB¥olRe Eﬁ&@ﬁ%lé B0 ah &kdhive
to a real-tinme process control conputer. By upl oadi ng

datattabes ssid sterimgfin¢ludiag soringesid individusltdatraitmnsassodiated withdsaid plurality

i.s abl i .th f
of dofy 8tns 17 p Sl 13 ST S8 ERbive i BiRont of t he

invention, a singlefile nmay be upl oaded to a process
control conputer after a single recipe for a substrate
13. haEheclaﬁtbp@gg@l.alr{l b3 vehessn said arphivieldatabpsetrepiesants atedational database.
508 may al so notify an EIM5S 522 via path 515 that a
file has been created. For exanple, an application 540
14. neBgsmethspet tihim 12 iftneher Apmbiiciag irdexing Qaidedighd Alesin 6Hd4}chive
with EIMS 522 the type of file that is needed. EIM
databgseto FPROoERIChEg SPRdEINHREIIN §¢4CHS98 t hat
application 540 is waiting for a specific file. Once
the requested file is available, interface nodule 508
15. nothdmetho&bfEabi 22 twirteia sdid kterihg saill amglectile dte daid[dRetriee database
56] Once EINMNS 522 recej.ves the not.ification, EIMS 522 .
furth%a‘%"f@r’fsﬁ 15??%“8 S@éé“igge @é’ INPi%RIRTPSIBE B?%&’é%‘%r chprieidgprocessing data
hierafW i f i i
ST 2End 1% R4 4R LERILP R Mg pind
repreS@US 2 pargnt lgvd loif veaid ddesa fitestpp&adpregunt higrandemrent dsvel 82shid files,

s the file and,updates e | ndex Wth. t new .

moafIR S reieries PR a BRRert 15al SRRl a2l IR Ffresgntine o
rand ghniagarcopatatieet] bhenid Atgx process, EIMS 522 pushes
¢ f§#€'2%6 via path 532 to application 540 as file 538

and notifies application 540 via path 536 that file

5 ' [ qzl 7 : j L
t6. 22 BB RO 1R B 1A ST b BB o
displap iréeactyi Dised 4rhpldyieli & haligdtiot ditarfhdepsid Myl ghiorushfack permitting

.. upon request or_when the individual data itens neet

said yseF foayipW SpKdreer st styage araREemantang de peleqt anp phpid fast godes for
Vmwgﬁgore pushi ng the individual data itenms to custoner

application 544, the individual data itens are sent to

a data adapter 520 via path 528. Data adapter 520 is a

software interface that translates,(i.e., reformats .
17§ st StEleit 15 st souPRERE b S sRel-oHE 1 ehaplication,
id proQididfu¥ihetRk 1l Aot oltpPERinB AN sRRRNTTAYS kRt Sitbmilt i
ol llgndll vidual dat é.l iter(r)s pgr emguslhesd Vi a1 ﬁ’g{&h 54{%%%1101 fﬁ%to said
applicafsmonmer application 544. [Para 58] As can be
appreci ated fromthe foregoi ng, enbodi nents of the
invention allow for individual data itens to be

18. cothemb@ed 9f cRiR QD farRgchbasiRg furhRRing Safddtbirdtdslotading data to
of on a paraneter tinme slide interval.” By storin
nggfcﬁbénto a

a cusiqreRrepplicatiodateid fureighing hurthep inclugding wranskatine waidei
f.or..a..si-nal e.subst r.at .sl.ngle file, a user is
forma RuisbIE Folss by said cuiotel ApiicRliol F o

irregularities. Al so, data anal ysis may be qui cker
since interpolation or synigronization IS not
required. Further, a single file for individual data
itens related to a single recipe for a single
substrate allows for quicker reconstruction of a
processing environnent at a later date. Additionally,
a user is no |longer burden with the chall enge of

o o o, o o, Y o I o




storing said individual data itens associated with
said plurality of process data streans in a single
wo doe/oses d single file storing only said subspPeBUS2006/005802

process data pertaining to a single recipe that is

enpl oyed to process said substrate. 2. The nethod of

claim1 further conprising providing said individua

d [ f
19 O BRI RRI M P hotifng & ol o ddomBlu i Sing computr
readabfsraode sr.nbodmﬂ tdreinpsapdicanputeracaiabkalode being ponﬁgssd for managing

substra}(%%mos?sa ]{ng qu?gtﬁ%gaﬁ:?%?s%{ng%glggg%g an a %sﬁgtrgte processing data

being R0EESHANe h Qubsiratd i8prdcessed [Mﬁl%&nh—ﬁof&@éﬂn?g EHalner oBa cluster tool,
The nethod of claim1 further conprising storing said

“mqﬂ§ﬂﬁgle file into an archive database, said storing

| r

B A b oG IR T L0 o8t MR Grid qubstte, said
meta-datarfgitherfidéraifoingSirdeess mhimemj:&twhas grocéss shitesubetidied of

claim3 mhe ei n _said archiye database represents a

ropvtes seadablecqde & recsiving Bome Nyl OW%Sﬁvc@r& pluppdity of
iV
procesE TS chdIPDIALE el bt Srea SR fffocess
pmmn@gdrnmgsmﬁnoﬁ%ﬁmmmthod of cIa|n13 wherein said storing
sald sai d hlve t abase furt her, .
Dh e BB ol 8 shig R IaNE) 437 A8 Sssbitatel ip saia
pluralifjedfbrédess a4ts MiteansPdrd BIJAAQETaRAn qaﬁr%léwﬁﬁr &i& Bigle file is not

gﬁgpr|3|ng files stored as leaf nodes in a tree-like
emplo pa@erlag slmgém@ceswlﬁéa @ﬂsnmd@d Mlﬂvecpthqsewpgs, aaig amghat file is

also not %?ﬁ% aoy%(gl rfé as[tgr[lr&/ s%e%te rgcassft :;:ag’goe m@%%yv@hl er substrates.

representlng a grand-grand-parent |level of said files,.
and toaql 1Ds representlng a_grand- grand- gr and- par ent

x

20. rtigle o maguferiuge of craimrfbfuptherraunmsising ¢ompuseriprdablerpode for
prov1dglg Ssg dg{}&iggirdgiéﬁat EtQﬁlQ @gﬁﬁ%ﬁ%ﬁ%ﬁ ﬁfurélﬁ g\fﬁﬁtg ?E%aﬁnso&bgtantlally in

real timetoer fealeiéme @mddssrmmltrghd:dlmfutermm f@t‘rameprmetss targrod avelputer
. user t V|e said tree-1jke storage arrangenment and to
being G5Bfigated gy ey Bidonh e BES PAlp ST oo Bk pgdcessed o
momtog%mgc&g 1r94gt%leﬁ‘it1%sf urther conprising providing said
single fil an application, said providing further
|nclud|ng conpressing said single file prior to

t-£ansmi aid ljcat 9..The netho
RS b PnbRoRor B i i comtistaith i de able code fo
stormng'éM&%e diad i@td & Achive UBIse 2R 63 d BRIuARR Foring said 1nd1v1dua1
furnis u@g further |nclud|ng translating said single
Wi

data itenpg assoay ifheivenluslitt elidats stispme irea bipgledild of srd erchive
Eppllcatlon 10. In a substrate processing

databas :
ehvi ronnent, a conputer-inplenented nethod for
managi ng substrate processi ng data, said substrate

proceSS|n dat a bel%gll Kg%lred while a substrate is
22. &f@@é%%a manafepiuss ofelpmotlewherpig seifkaveive databaserensessnts a

]Emhoﬁﬂg%mbéﬁnpr|5|ng recei ving meta-data associated with
sai d substrate, said neta-data further identifying a
process recipe enployed to process said substrate;

gﬁ%elvlng fro a plurality of transducers a plurality

sridde 85may WG Ahm 7 furhet comprising commuteryeasiable code for
e

1ndex1r%r éﬁ?@ﬁﬁ%%ﬁlﬁ}% éﬁdagjgglvg 8555%%/3'9 r"_[]gﬂn @Y‘%Sﬁ%&]ﬁﬁﬁs% ?&‘fﬁaa}%&e uent
:wmnhaﬁorlng said individual data itens aSSOCIated W th

said plurality of process data streans and said

nmet a-data, said single fi{f is not enpl oyed for

storing substrate process ‘data associated with other

recipes, said single file is also not enployed for

storing substrate process data associated with other

substrates. 11. The nethod of claim 10 further

conpr|3|ng prOV|d|ng sald |nd|V|duaI data itens

. a . I T .



18. The nethod of claim 10 further conprising
furni shing said substrate processing data to a

W@ a®bo08e08 appl i cation, said furnishing furtherPCT/US2006/005802
including translating said single file into a format
suitable for use by said custoner application.19. An
article of manufacture coggrising a_program storage

24. mkbp aticlefimrguéasipe obrlaine a4 abrEsie sud cempelar madatie pederfor storing

said sﬁgleqilg ﬁﬂpgéig Ly d iSRRI R E R ReLS) is‘é?@cfrhlgﬁéﬁx‘é{iéa%ﬁe code for placing
nagl ng substrate processing ain a substrate

said sipgledds §itng peonessiopndea hieradiyg saidipsdcesding @date hesatimgeaaprising files

storedgas g@aﬁggﬁ%b ré,gd eﬁﬂgegffg%ze}lﬁb%tgérggr% {ygtlﬂj_g{no a%%fe%geszarﬁs gpa:rent level of
said filRMRlkit$Hd3Gepre QPN b d AR REl SR filef, M&REd My Y@presenting a
met a- data associated with said substrate, said
grandgrang-rhaerd levet ohsaid filbsaniditgoldhs zepessoting a graod grand-grand-parent
J to process said substrate; conputer readable
lmml%o %H¥§$ receiving froma plurality of transducers a
plurality of process data streans, each of said
rality of process data streans pertaining to a

|
25. BI@% sdislendmaanmilaniurs of plgimghvwheredesaid rge-tiberpigrage arrangement is
mvig L2 LRSI by S 0L A5 I oL Bl Aggon

interfzmp gemwittihgeaibusdataview saidsteedike stirbhge arfaicemeitragtl €o félé@ any of
... s not enpl oyed for storing substrate process data
Sam}%@%@%ﬁé?%ﬂe %h ot her recipes, said single fileis
al so not enployed for storing substrate process data
associated with other substrates. 20. The article of
26. ndhefgictenfenafufadtai wf ¢@ink 4P tfindrer comprisisg ngmputepreadable code for
. f.eadabl .e e . for pr.oviding.said.individua ata ite .
providiP P Hl5 . R Pelg BN Rk ipadtE Somi€ing seic
singleUO idoitihkmittifg fld dpplBatidh. @ real -time process
control conputer, saidreal-tinme process contro
conmput er being configured to analyze said individua

d I I l.e [ ubstr.at.e i s pr.ocessed to
2. oS el T B8 f p LD i GBS S3RE P et code for
furnisbihg I@iA whbgaty proodssidigdiat td A chistoblRe fprtie i, Shid FuSHMY RFther
) readabl e code for storing said single file into an o
includinecirnslatiga saig single Slgitorlormatguitshle trivge by sdidichgomar application.
i ndividual data itens associated with said plurality
of data streanms in a single file of said archive
dat abase. 22. The article of manufacture of claim2 1
wherein said archive database represents a rel ationa
dat abase. 23. The article of manufacture of claim2 1
further conprising conputer readabl e code for indexing
said single file in said archive database to inprove
searchi ng speed i n subsequent searches.24. The article
of manufacture of claim2 1 wherein said conputer
readabl e code for storing said single file into said
archi ve database further conprises conputer readable
code for placing said single file into a processing
data hi erarchy, said processing data hierarchy
conprising files stored as |eaf nodes in a tree-like
storage arrangenent, wherein date represents a parent
l evel of said files, file types represent a
grand- parent |l evel of said files, nodule IDs
representing a grand-grand-parent |level of said files,
and tool IDs representing a grand-grand-grand-parent
| evel of said files. 25. The article of manufacture of
claim 24 wherein said tree-like storage arrangenent is
navi gabl e on a di spl ay scrgen by a user enploying a
navi gation interface, said®navigation interface
permtting said user to view said tree-like storage
arrangenent and to select any of said | eaf nodes for
viewi ng. 26. The article of manufacture of claim19
further conprising conputer readable code for
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